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©gd0  Lodmomgdol admgzs mgsmym@o 3s@g3bmo G ggbmmmanyn
3Mm(39bgd0b  ©0bsBngel, Logzgdo Mm@ adol bamnbblb s o.3.
3bsmnb Mo 3mbGHmMmals mafgdanmgds LoagHome ©oo ofss. Jo-
33momaE, dg@omymansdo ob o 5¢gds@gds Mmool LagHom
©ofgdnmgdob 1%-b (9gcm bloMowm dgewagbl 0,3-0,7%-b). Jodommn
3MbGEMmal ©sds@gdacn bafiggda dgadmgds Sbsbdmsnfmgl aodma-
3900 3Mm@d300b  batabbolb  gomd8xmdgbgdom, o Bgodemgds
30mbgmem 0dbgb &ggbmmmanyo 3Gim(39bgdab LG sdarmEmmdoo.
365m0 b0 Jodnob 356300569306 bGodgemo s 0363d90Mmmzg
3Mmdemgdgdn. sbamobyma JoBnob, Mmams 3g(3609memo @obzndemo-
bal, nbsdon@n aobznmetigdal LENINmL boMdmawagbl Moy §nzs.
®0b03gmmzg §9db0gnco 3Mmamgbo gogdmb sbofm3magbnto ao-
30bdMgbol 3Mmdmgdgdol goebyszg@e o bbgs dmaombmgl Jodayma
3Mb@Emeal Ggdbognfo ©mbal s3amegdsl, sbomabyma Jodoals 3g-
omEgdab bobygbEnb, 8gMdbmdasmmdal, bymgd@om®mdal, Lobbmsgal
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35bMob. BoMdmgdal 8330l DS goba30MHMdgdlL v38m3s@nDs(300b,
©ab@ebz0mn dommzab Jgbadmagdmmdsb.

53¢030m, sbomadbyo Jodns gomofMmgds Lbgosabbgs dodsmomyy-
mgdoo: adbGgds Jodoy® sbomabdo godognmo ©s dommmgono
dgomEgdal 3994353980b o g58mygbgdal §gd3gda. goMomzmgds
3bamnbalb 938m3oGndaz0s, dggagdal domgds@ninda ©sdqdsggds
©> 3m33onBgmodszns. 043bgds mmemamo, ©obEsbEm@o, wab-
309 mmo, bogmogcgdol @odmol goMgdg sbomadalb bgMbgdo o
Lodmamgdgda. 33s3m9ds dgomegdol dgmdbmdastimdal, Lymgdden-
mdob s LobEMogob gobMwol sbaemao Jgbadmgdemmdgda, dmbgdcng
md09989ddo dgdoagbgma 3m33mbgb@gdal oMbgdmdol gm@Igdal
©500aq60b dgommgdo. GoMomme 0bgmagds 3m33an@gdma Lobdg-
30b, maDgMab bboggdolb s Lbgsms godmygbgdal dgbadmademmdgdo,
0l dgogasma 860336gmmzgbam 0dMmgds sbamadaMa Jmb@Emmeal
Mo 35698mbs ©s 3mb3mbolb mdogd@gdob 33emggab Lsgdgda.

SbomndFn Jodaals gobgomamgdals bGodymow nmgmygds saFgom-
Samgbo. 5. 39563569 Bgtws: ,35(3609M0 dbgdal n33ma3L oo 0do-
Lomgol, ®m3 gb LoboMagdmmes, 568390 0do@ma, MmA gb sbaggdl dob
Loodmabgdab®.

Jodon&-8gdbmmmgon@o 3Gm39L980L 83@™M3sG0Do(3003, bogomo-
96905md 356babEMgMal Mm3BaBnbs(3083, sbom bgmbobym-s3s6sdn-
(obg 93@m™3dG Mo gsdmmgmomn 35640bgdalb ©edmbEGoyqdsd o
3m33096gM0bo3008 gorgz YBO™ 9BIIGYM0 dobors Gggbmenm-
309960 3Mm(39L7d0b 3MBBHMEN; go8Ldads sbsmoGagzmboms dMmas
36535m3MM(39NE050 56omnbgddg; a00daM@ngze @ @oshjeMs sbo-
m0d0, Jog®od gb 0dsb o6 60dbogl, HmM3 Mebsdgommgy Jodayma sbo-
0D BoMm3momaqbl ,bgmbabym-s3s6s@80b* mamszdg Fbmmmmeo mo-
o0l aggmal s macmgdmb abs doMomswaw gindbgds ,gmd@Hmmbogsl.*
089035, obomo@n3mb-333mg3oMb  ©s  dbomo@ngmb-3Gsd@nzmbl
Mgem dg&o 3oLyybobdggdmmds 530LM0s, Modgbswsi Jodoyo,
godo 3o, godognm-dodanco 3Gmgbgdom sedEgma, ,obsemabdy-
0 Logbsmowsb® LEMEMa nbgm®m3szoal Bomads, @sdymdaggds, 3g(3-
Bogfmo obodmgds, sgomdy Badmgmama 3GmMmdmgdgdals gome-
69398 9BO™ @Ods (3mEbsbs s godmmamgdsl Imombmgl. ©3-
©q650, 5bsmnbob gmobogm® Jgomogdl o6 o otassb magabo 3g-
OMEMEMEONM0 5 0ESJG03YM0 Bb300 Fomam jzsmogazoytn
sbama@ngmbgdal Rs8mysmadgdab bogdgda.

®0b53gMmM3g 9893%g 9bsmnby@n Jodoolb doomsewn 30D6gdo s
3Gmdmadgdo dgadmgds dg8mgabsomam Rsdmazaysmndmom:
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1. m‘l]mﬁnnb bg’gﬁma{): 060@0%‘860 doanﬂb mamﬁﬂob 606300‘)060-
b5 dbomo (Jo8oFo, godognco, godn@-Jodonma, domemaonn)
dgomegdabs ©d 36od8ngzol dmmbmgboms dgbodsdabow; LobGgdal
3061039@Mgdab s bbgs asmzmgdal Bomdmgds smamomdgdabes o
a0dmmngmomo 89460 30bL godmyqbgdao.

2. Fgomepam sb3558d0: 538 m3s580Ds300L ©bgMazs Sbomndy@
3Mb@OmEdo 3Mab303gma@ sbammn 8gomeagdolb gsdmygbgdom, Gm-
dgmms Lagndggmb Bomdmowagbl dgoagbormmds-mgabgdsl dmeals
333060,

3. Fgomegdob 359myg6530b 5b3558dn: sb5emabob LodyLENL ©s
dgomeal JaEdbmdastimdal godMEs, sbama dgommmgdals d934dagads,
MmBgemog godmeozbegh bgmobdgddmgm 3m33mbgbGoms waz0mgdab
(30 gdemdal. 3Bomndalb g4L3MgLb-3gmmegdol dmbmegds, Gma-
mado(3 go3maygbgds 0gbgds JodoyM-@qdbmmmgona 3Gm(39Lgdals
3Mb@MMEobamznb.

dombg 860d3bgmmzgebas  @Mmdn dndwnbomg 3MHmegbgdnb
JICIF:

3) 3Mb@Mmmma 3s36Mmb M3 bo3odg bomdmgdol §gdbmeam-
3060 3Mm39bob Jodabsmgmdal MHmL.

) Imyg3mem©o googanBgdolb bobosmoal, 85dsbob8al ©s bob-
bAogol powagbes.

a) bosbomoabm mdagd@ol (0bdm@Gm3nn, gemgdgb@umea, godyo,
0mbyMo, LGOYJGNONM-RINBYH0, 0z0bgdomo s Hommgbmdoomn)
Jdgaqbormmdals waagbe.

©) bogongFgdal LEGENIENAEL asbbsdmgMs, g.0. Imyggmada
dgdogam gemadgb@emmm babowmszms dmEalb 393d0M0b s MEHmogHo-
a0bmogqdol a0 3393s. dysco bbgmmolb bgmsedombs ©s doge Im-
3Uemdado sMegMmagzammgbgdol smdmBgbs (3sgsmomo gemgdgb-
Goo gobsbamgds ¢96gdL Imnl, GmIgmo bomGgogmeogds mm-
3oeM-a56560mgdoma sbsmmnbom).

9) 9E@G8036m, dogomomsw 107'% = 107'% Bogmoggdols smdm-
Bgbs o gobLadbmgMs. mEgsbymoa bogmagmgdgdals dszem- ©s 3ng3-
mobomobob Igomegdol 3gdmdaggds. w@abiMg&nmo ©s sMowab-
309 mmo, ©ob@obzonmo sbomodal dgommgdal dgdndeggds o
LEYmymeo.

sbamobMa Jodoob dgomegdol LodMmogmg s dMagombabgmds
356306mdgdgmos  Losbmadm mdagd@ol dmbgdom s IMsgsmeg-
Mmgbgdaon.

3bomad@o Jodoolb dgommgdl, Hmam (3 0bgm@mdsz00b Byscimb,
gBomnmE 04gbgdlL Jadayda, agmemaoydo, domdodona, dg@orn-
30490, 33MHMbmdoyymon, dgwa(3060L s bbgs aMagdo.
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1.3. 565mnbdyMan Jodoab gsbznmsmgdab dmzmg abGmens

3bamn b3y Jndnad gobgomomgdol babg@dmoago wMHm gobgmm.
®KIO 30093 9d39mgb bobsdo 3gmomdmdoemo mommbgdalb bobygoo-
30l 3gLedmbagomom GIMmmE 0ygbgdwbab 9.6. “Lobxemyem dg-
omeb®, 585Mydwbgb dombgdal, d9bombmdgdal Led gmMmbarmm 36g3s-
58900b s Lbgoms sbomadl.

060@0%‘860 dﬂaﬂo’ 6(7)6(‘766 8866086‘8@0 (90[)603@060 ﬁoamao—
mods XIX bagzmbgda. g6 3ogz XVIII bom 396930 smdmBgbomo aym
LEgdomBg@Gaal (0.  Fab@gMa), Jgoagbormdal  IyMedagmdals
(9. 36qbE0), bogmagmgdol dobol 3ywdogmdalb (3. @m3mbmbmgo,
o. mageadag) 3obmbgda. Jodozmb-sbomo@nimbgdl 339 goshbosm
bogongfgdolb mgabgdomo ©s MomEgbmdamn sbomadal dgmmgda.
©sb3960mo nym bogmog®gdab @amgdzab s @az0mgdab 3Gm(3qbgdoa.
Logmdggmo gycgdmes gobnE sbamadl.

3bamabyMa dodool gobzomagdsdo oo mzsbma doqdmgol ob-
amobgm 3936096 M. 8maenab (1627-1691 6.6.). 356 dgodundsgs Log-
om BoM8moagbgdn sbammabal dgbabgd, bagydggma Romysts mgalbyg-
doma sbsmodob ,d3Mom* Fgomeb, Lob@gdsdo dmoyzsbs 3653wy
(36mdomo sm8mdhgbn Mgod309d0 o dmggzebmes sbamoa(y (580030l
Jeom@al s 9.3, dgbobgd). 396 3ocggmBds asdmaygbs Mgoddogowm am-
30M©bysmdomo  jomobs s Gyzoob 3o&ombgdolb ©obsznmgdmo,
3953960bs @ GG ggdal smdmboRgbor — ms3dnbo s bbg. sbsrabey-
0 JoBoals gobgamsetigdals ab@mns s 3ogdamgdamas Gmbo 8g(360g-
0L 8.3. e»m3mbmbmzob (1711-1765 6.6.) 5690 sb.

m3mbmbmgn, GmIgmoay (36mdomos Bmamz godogncn Jodool
591dq8gdgemon, dgbsbndbogn sbamma@nimbo(z ogm. nao 33emggz0b O™
0496930005 LaLBMAL. 30fggmds go8mnygbs 8n3Mmbzmadn JodonEn dab-
Bgdabomzol s Lagydggmo Romysts dogmmzMobGemmbzm3ne dg-
b, 50dmshobs bogmogmgdol 3sbob 3dngmdal 3obmba. d036m 3-
MobGommbgm3ymo dadotmymgdbom 3gmggs gosamdgms §. enmgn-
8o (1757-1804 6.6.). 356 503mohobs bobdomal sbm@dznab mbsta,
Hmdgmo(g bogdsmom ogom JMmds@mamaganm dgommeub.

3¢bobadbsgns, Gbo 3360960l 8. bgzgmanbnb (1765-1826 66.)
dmmzobgmds. 8ob 8mgzeBmms 3MmmmmM0dg@&emo 8gommen, 3q436s Jo-
oo sbarabal bobgmddmgebgmm. gsbbs 3gomeigdom 360d369mmgos-
oo 80bo gbEsdgb@nMa 6odEmMn Fobgdobs s Lbgs Bosmabgnmal
Jodom&o 33emg30L 3qbobgd.

XVIII bogggnbol @obobEmmb s XIX Lominbol ©obobyalidn oe-
Lobodbagos  §. 8gm3dsbnb (1735-1784 6.6.), 4. gemombab (1796-
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1864) s Lbgsms IMmagda, Hmdgmms Logdzgmdy dgngddbs LabEg-
3o mgobgdoomo sbomada. ob osbEmms . Mg bg60m9b6ds (1818-
1897 6.6.). 396 obgMo safgmgg ogabgdoma ©s Mompgbmdoma
obamabalb  Lobgmddmgabgmm  ©s @ossmbs  3oMzgmo  gu@bsemo
3bama b Jodosdn ("Zeitschrift fiir analztische Chemie®.

XIX Lomgmbgda ombobodbogos gs8mBgbomo Gxbo dg3609M0b
©. 9960907995306 3n35bg9mds (1834-1907 6.6.). 356 smdmohnbs 39-
GomEaemdal jobmbo s dg4dbs 3gGommmma LobGgds; 8obds 6s3-
A™33s  ,godoal Lagndgmgde® ©s 3gMomeoymds bob@gdsd mowo
Ao 0mddsds sbamadyma Jodnal gobgomsetigdals bsgdgdoa. 3. eom-
3mbmbmgol ©s ©. Igbmgmggzol omBmRgbgdds Lagmdggma Rogyysto
3bomadn Jodoob 3936096 @abzn3mabor Asdmysmndgdsb.

oo 36033bgmmds o3l 3g@gfdamaal mboggMbngggol 3Gim-
ggbm@ob 6. d96dm@G 060 (1824-1907 6.6.) mmgobgmdab. mbagg@mbo-
&9@30 356 3otiggmds dgdmoamm LobEgdnMa 3g(3onbgmds mznbgdom
©5 MamEgbmdom sbamaddo. dobo Labgmmddmgsbgmm ,0bsmadaco
40800” 3Gegomx gl asdmoazs Gbgmda. gb oym sbomodyMa Jodoal
396bo mgmBagmo sbadygmgdam. 53 Bogbds oo Hmmo nmsdsds
J0803mb 833mggeMms 3m3bawgdob bagddgdo.

3bomabdNE Jo8nodn mEasbmmo Mgeanb@gdol ©sbgMmazol gudg-
dgdmom 003mgdnsb 3. omablbgo (1856-1941 B.6.) o m. Rmasggo

(1863-1922 6.6.). 3063985 dmg356mms 8gommon a-bo@ M bm-B-bsg3-
Gmmom meo@@nb, bmg»m 8300(4)38 - Qoaamogggnmdbnﬁnm Enda—
0l 5@8mAgbobs s 3obLsdrmgMnbomgal. s8nm dsm Laggymdggmo Row-
gogL sboem dodstmeymadsl sbsmaby® Jodosdo.

0ebobndbagns, sgMgmgg 4. 339806 (1872-1919 6.6.), 8mmgabgmds
Mmgmdag Loggmdggmo Romysds JHmIs@mamogomm sbsemadlb. dg-
omeEal 3gMb3gd@nmmds @ossbBMs 30od8n3ed. o3 dgmmul gom-
omE 094969896 sbsmaby® JoBosdn bogmng@gdgdal wmszomadobs o
356babemgFabomgab.

3bamabyMa Jodoolb aobgometigdsdo wown Bgmoma doyydmzgol
6. 55656593, ©ndgmo(y 3Mogom0 bsdMmdol o babgmmddmazabgmmb
33@™MM0s. 3bsmady® Jodosdn 8ob @sesddsgs dgbabemmgdmow do6-
8030 Bzgomma sbomnba, HmBgmbeg gdysmgds sbasemadal mdm@mdea-
Jdgemm dgomeon.

396mdLogdol Jodnal emada 360336gmmgseba 3g(36n0gGmmo ao-
3dmg33mg39d0 9390360L Jotoggm 39(36096L 3. dgemngndznenb. 356
dmagobmes Jacdbmdasfg omdmdfgbo Mgodiogdo Bomdandbs o
896G om by, 39033s30 FmbrmMmIgsgab Mommgbmdama gsbbsdmgmab
dgomeo s Lb3s.

16



Jomggm 3g(36096L — 3. 39@E0sdg0mb 3Mogemo bsdEmman g3l
dgbEmmadamo  gabogm@o Jodoob womada. 835bmsb, (36mdomas,
Amgm(z 6smoGogmbo. 3g@ow 36033bgemmgabos 8abn dGm3gdo «bg-
0bs ©d Bysem@mdmb bymgdal godmzzmggolb dgbobgd.

LoymFomgdms, sa6qmag 8. (30b3odnb IG1M39b0; 356 oodndogs
BmbgmMobs s ©oMadbsobal 8703960L go6LadmgEal sboma  gm-
mmM0dg@enma dgomegdo, Mmdmgdos god8maygbgds mEasbaem bo-
9609830 5¢b0dbymo 3¢o3900b gobLsdrgMnbmgal.

3bamabyMa Jodonlb gobgomemgdsdn oo Mmemo nmsdsds dzgmo
39(360gM0b b, sMm960mbnb gemgd@Hmmog o abmgasoalb omgm-
003, Amdgmoi Logndgmow ©ogom ®sbsdgommgg  sbomaby®
dodosb.

XX Lom3mbalb 20-006 Brgddo 0b@qbboyMaw nbym gobgomotigds
3bamabob gobogn@-gadon@ds dgommegdds.

3- 8960l (1924 6.) 83mbmogdmmo dgomeob baggmdzgmdg dg-
043bs  MomEgbmdomn  gdaboga  L3gdGFemuEo sbomada. 1925 6.
n. ggofmzbz0ob (1890-1967 6.6.) 0g& 35393dag90m 0dbs 3mmatim-
afog0mo sbsmaba.

53 3gFomedn gobgnmefs Meamdadonon, JHmds@mafogonma
dgommgdo. 1905 b. g. gmendnb 3096 3mbBmogdmm 0d6s 5GmBnM-5d-
L@ 3ommo b3gdGMmbgM3nmo dgommeo.

3¢bobndbagns, MmI o Bobsm Ig3bogtms 3306y xanyo dnde-
mdEd 3bsmabdm@® JoBosdn, 83gsdsm Bsma dmgmo 3emgems Jmmgs-

Bgmdl badg3bngFm-33mggz0m 0bLbGGM @S0, Ndsmmal LabBsgmgd-
gdbs o LagoMbbm madmMsGmmngdda.
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o33N 2

060 NHBIMN IOIBNI3NL 3NIRN6IAIMBOL
3060M3330 RO 3603363 M3V60
dobOLNY0NIIBdTIABN

2.1. Jo3oyMa 3bsmadab g§s39d0.
3b3mad Mo Mgod(30900

bosbamobm mdogd@ob Jodoymo dgoaqgbormmdal dgbabgd nbgme-
ds(300b Bomgds begds dodom@o sbamabom, Gmdgmag dmo(zegl dg3-
98 doMomow 9@o35db:

1. 56smabals Bndobrsbobyymmdal dgbsdsdabow Lomsbowmm dgmm-
©ab d96Rg3s s 9b6semaDal bgdob dgoggbs;

2. Ladymomm 60d9dol omgds LosbomoDME. MadmMsGmEM oo
6039dal Mom@gbmds Jgoagbl 10-50 a. dobo Lodysmm Jgoaqbo-
mmds mbws dgqLededgdmmgl basbsmndm mdogd@olb Ladysmm dgd-
(339033, MadmEoGmGamm 603l 53Dogdgb L3gnsmyma Bg-
Lgdab s(3300 s o 35Lybabdggdmmdam;

3. Losbsmodm 60dmdob admes s goblbbs (303bLbgmsom nygbgdgb
Byomb, 3go398L, 3gogoms bafiggl; LagaGmgdal dgdmbgggeda Lbgos-
©obbgs dg8mmmd Bogmogmgdgdb: bmwasl — Na,COs; 3m@edb — K,COs,
396mdbob = Na0, ©s 6.9.) 93 ©cOHmb dbgoggmmdsdo gbos 0dbgl
domgdnmo bosbsmadm bogmogcigdol d0bgds (dogomomem, oftim-
MoEMBd) 5 (3O IbEd 0ymb Lamsbswm 3ocmmdgdo ©bs3oManl
0030056 sbo(znmgdmowm;

4. obomndyfn Mgodnob Ro@omgds: Losbsmmabm 3mB3mbybd by
(X) H959&030L ®8md3gmgdoom 3Gmmed§ab (P) Bomdmdabs:

X + R = P. gb 860336gmmgeba g@o30s ©d 3obbsgnm@gdam yvq-
30 gd5L Imambmgl;

5. ®957d00b 3Omn]@ob — P b Ggod@&ngalb R-ab, 86 X-ob gabo-
3060 3065dg@Fnl 35Dm3gzs, MmBmal Ladmemgdomsy sag6g6 X-ob
0mdabs, 86 Bom@nbmdsl bosbsmadm mdagd@do.

dbgmo oymgs 30MHMIomns. MOMYNEO 930 MMYENd
mogolb dbog dmn(303L J399&o350b.
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Jodogo sbamabolb dofomawa sdm36ss: bogmagMgdol (3m33m-
696@0b) 8dmBgbs, 0gbGognnMmgds s asbbadmams. sdobsmgab
353mygbgdggmons 0mbgdl Imal sBomoadyco Logbsmam dodwabag
M997(30900. Logbaml, Gmdgmoai a39b3wm0lb 0bgym@mdszasl 3mb3mg-
Gmo  gmgdgb@otimma  mdogd@olb  (3m33mbabGal, bogmogmgdal,
0mbal o 0.d) Mbgdmdal Igbobgd — 9bmwydgb sbsernbym bog-
b5emb. 565maDmE0 Logbsmo dgodmgds oymb Mmameg mzabgdomo,
0Ly MomEgbmdomn 0bgm@madaznals Bo@oMgdgmo. 01306938000 nbgymes-
dognodn gyemabbdmdgb (36mdgdl, mbygdgdl, Gmdgmbai a39b300b
3Mb3Mg@mma gmgdgb@otmmo mdogddo mogabo Mamdob Jgbabgd.
Gompgbmdoma babnsmal 0bgm@dsgos dmazogl (36mdgdl, vmBygdgdl
Losbamaodm mdogd@ob dgdsmagbgmo  3m33mbgb@olb Gammgbmdoal
dgbobgd. m30bgd0m0 s MHomEgbmdomo 0bgm&ds(zn0l 3mdBmwmagdgma
abama by bogbamado gfcmdsbgomnbogsb asbbbgezwgdash.

o30bgdoo 8bsmnddo bogmogmgdol omdmBgbab, o6 nwgb@ogn-
(306980L @AM sbamndYMo Logbsmals gojbafmgds bogds dsdabzy —
30bomMo. sbsmadaEa Logbsmoas: bamgdalb Bomdmgdbs ws gob-
LB, dgmgMomo 3BmEY]&nb BomdmJdbs — gonggenmgds, (3060 gwo-
©abmafgdamo Bogfmal Bosfmdmgadbs, sofawn bagomngfgdals godm-
4mggd ©d 8.3. m30b5d00 36sm0bdn MImegmgbew sbgmo gomgabamo
9899800 30d@nbsmg Mgod(309000 godmyqgbgdmma.

dogomomom: sbamadyMo bogbsmom 808nbsfgmdl dgdwmgao
Mgod30gd0:

1. BaCl, + K,CrO,—BaCrO,| + KCI (1
gaomyemo
aodmaymazs yznmgmo baggdo.
2. CaCOs; + 2HCl—CaCl, + H,O + CO,1 2)

bomgdo obbbgds.
a03mygmenma CO; godma3bmds 306006 Bgomdn go@omgdabsl — bLbs-
ol 0dm3zgzao.

Ca(OH), + CO, — CaCOs! + H,0 3)
3. NH4Cl + NaOH — NaCl + NH; T+ H,0 4)

a03mymegoemn NH; godmosbmds @sdabsbosmygdgmo 863539 bgboo o
Lggmo Baomgma s 33Lob gomyAxgdao.

4. FeCls + 6KSCN = Ki[Fe(SCN)e]+ 3KCl )

Bomgemo
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Boc3mngdbgds Boomgmo ggmolb 3m83mgdbbsgGma. 83 Bgadzoom go-
dmo(3bmds Fe(lll).

ombndbymo Mgodzngdo Lbzswsbbgs @ndabss. dogomomsm, wo-
mgdao-goblbbs (1, 2), dgegn®-gudamo (3), 3m33mgdbBscdmgdbs (5).
03 M90d&0390L, MHMImgdog 3odmbo3bmd bogmogMgdobosb yMoon-
960 J3g980bsb 0639396 sbsemaDa® Logbsml, Mbmogdgb Mgog96@ b,
boaemm  Mgodosb — odabobosmgdgmb. bgdmo ombodbyem dogo-
momgddo 3060b(Ill) 5mB8mAgbal adsbobnsmgdgmo MgoggbGos —
KSCN, s8sbobosmgdgmo Ggodznss ().

26bbg039896 L3gEEB0FYM, Lamydda® Hgod30gdb (Mgo3gbG L)
> X3IBIO ©7396693L (LogHom @8rydsggob).

L3g(3OBNgNFNS Mgog9b@o0 (Mgodzns), Bmdgmarg ombos bafgzdan
bmemme 9Mom Jomgsbmsb ndmggs s6smodM® Logbomb. Bsgsmoms,
53mbodolb oMnmgdol smdmBgbal Mgsdns (4) — L3gEoBosnc
Mgodioss. NaOH — 30 L3gi0g303060 Ggoggb@o. L3gogon Mgsd-
(30000 ozbzo J3069s. yzgms omblb Hm3 msgobo smdmdhgba L3g-
3Ogogca Mgagdod goshbogl, dembgm gsommEgdmms ombms be-
g30Lb Bommo sbammndo, doaced aomgdg ombgda sbommgoy® Gg-
07(3090L 0dmggs s bgmb @dmab Lodogdgmn 3m83mbg6Egdol se-
3mBgbsb. 8308m3 Logamms Bsma 0bmozomsmaMmo b ganynco ©s-
(30mgds. 83 Jgdmbgzgzedn GoMommm gsdmoaygbgds Lymgd@ueo o
K3VBYM0 H99396@ 950

Lamgd@ens (BgMhgzomans) Bgeaqb@on, ob Mgadzes, MHmIgmoas
3bamabyM Logbamlb admggs ombms gof33gme Mommgbmdabmab (2-
4). Bogomomom, Jo®ombgdo Ag', Hg', Pb’, Cl-0s6 Bomdmg86ol
gocn ggeob bamgdb:

Ag" +ClI'— AgCIld
Hg" +ClI"— HgCIll
Pb*"+2CI"— PbCl,d

03 dgdombzgzeda CI7 Bamdmawagbl Lgmgd@n® MgoggbdL, bmemm
95430900 = LgmgdGNEL. domo Fazbze L3gEonozY® Mgodingddy
@M dg@oo.

L39(30803NG s bygmgd& e Ggod3090L 0ygbgdgb ombms sbsa-
Bab (3omzgnm LEONgddy. JoGombms Mormma bafgzal sbsmabdo —
98- X398 ©753366,73L (bagHnm ©s8eggoggob).

RINBOO0s 09039680 (Mgod309), Bm3gmoa ombms audm g8
omEgbmdobmsb (4-6) odmggs obomada@m Logbomb. Bsgsmomsw,
33mbodob bymaoo — (NH4),S bomdmowagbl 3o@0mbgdals: Co*", Ni*',
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Fe?', Fe*', Mn*, zn*, Cr" - RKINBAO ©90896@L (569 LogFom
©a3eggagl)-

LogFom  ©admgdeggdol gs8mygbgdom dgbadmgdgemns ombms
3063390 %a9Bgo0b godmymes s @s(30mgds. nmbos @s(30mgdsls
Loggydgmoe Mgl bogmgdal dLasgbo o asbLbzezgdyma mgo-
Lgdgdo, MMIgmgdog mezob b0z godommdgdamons ombal dgbodes-

dobo  gmgdgb@olb swaomdegdstgmdoo dgbmamggzal 3gGomeem
Lob@gdsda.

2.2. 6354(300b 30dnbsMgmdab 3nmmdgda. Mgsgd(300b
dobsbosmgdgmo — 5m3mAgbab DmzsMa

gmgzgmo Jodog@o MgedEos go3sgam 30mmdgddn dodwmabseg-
m3b. Bgodnab bobyMzgemo dadsmornmgdon Bamdstimgabsmgal, g.0.
3339960 sbsmadymo bogbsmolb Bobsmgdem, LogoMms Lomsbswm
m3@0dommo 30mmdgdal Jgq36s, Gmamagss: bbbscob pH, Gg-
5430090 3mbobaemg Bogmogcgdgdol 3mb306@Ma(30s, §gd3gcod s,
bLBsGb ambyMa doms s 5.9. gb 3oMmdgdo Mgodool 3Gmoyd§ab
®30bgdgdamss  bogo@mbobggn.  Bogomomem, gomondol  dofMaemal
bLBsMDY gnbol Bgogel @ods@gdom Bamdmnddbgds zomandal doc-
AMGOMGEGb mgmfa 3Gab@omymo Bomgdo, Gmdmal 360d369-
mm3obo m30b9d5800: bLbomds (3bgem bysmdn, d0bgMamnm 3goggdLbs
©5 &n&gqddo, BnMgznmgds bgbsxgha bLbsMgdol Bo8mdd6nbowdn
©d 5.9. 8dgosb g58mBnbamy, dob ©obomgdom Logomms: o) bbbsmo
0gmb 3mb(306@MmaMadymn s bgoGMomymn; &) dgdoboinmo bgdmd-
3909ds — 8abob Bzofoom Rsbgbgs (Dgboggfo bLBsGl Bscdm4dbols
sbagomgdma); a) mb3abolb Bymob dogmom asinggds (bbbowmadal
dgbodzofgdmom). 98 30fmmdgdol ©o(330L gofMgdg bommgdo o6 Bom-
dmoddbgde.

3bomad@a bogbsmnl semdzMobamagnl 360d369mmazsbos bLbsGb
pH. pH-bgs ©088m300gdamo  omboms gm@dgdal s@bgdmds bbbscda.
dogomams®, @sc0dbabol 3oGombyma gmEdgda (AS3+, As™) oMbgomdL
dbmemme  dmog®  8gegs  asMgdmdo,  sbombao  gm@Idgdo
(AsO3,AsO7") - &g s bgo@Mamu@ asmgdmdo. omboms gmMm3gdo
30603060mdq8L M90896@ 0056 NAMngMmdgwgdsl. dsgsmoms, gm-
3060©bysmdawal 8mddgogdom amgdgds @emadbabol (I, V) Luem-
Bogdo: As;S;; AsySs; 0bomba@ gmmdgdmeb H,S o Mgogomgdl.

AsOT @ AsO; -006 q6®0960d850938L AgNO;. 853sbawsdy, bbbs-
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Mol aomgdm (pH) gogmgbol obogbl bogmogmgdgdol dwmgmdstg-
M35y, g.0. 5ALgdmMmdal gmAIgddy s, dgbodedabsw, dom Mgsgnab
MBoM0sbmdady(s.

ombms dpgmdatigmds gotgdmlb pH-bg ©s8mzngdymgdals do-
bgg0m bysmbbbamgddn 3m3gdmemos (sbGomda 2.2.1 (ob. g3. 20).

Gmamz Bobl, bbbatol pH-By ©s8mzngdamgdals dabgogom
0mbgdo BysmbLbsmdo ndymggds Gmam®z doMGngn 0mbgdol, abg
30MmM4Lbm 3M33mgdbgdals Lobom. domaomo gobagoma bomabbal dJmbg
998968 9d0L 0mbgda BysmblLBsmgdda adymgggds o

GbFoero 2.2, 1.
35693mb g53m965 ombors dpamIsFmgmdsbyg bysmblLbscgdda

3 6 9 ™
93332 bgb@o dgags | bgoGma- bgbgo Had9 &89
@gfio
HSOj , HxSO4 SO%™ ,HSO; so% Neya S0
HCO4(H0+C0,) | Hcoj, H:CO5 | HCO; HCO3, CO5” Co3”
H,PO; , H:PO, H,PO; HPOY, PO}, HPO; PO}
H,PO;
Zn[(H,0),]** Zn[(H,0),]** ZnOH" Zn(OH), [Zn(OH),]*
Zn[(H,0);0H]" | Zn(H,0) - 6
Zo*,ZnOH' | (OH), 06 | ZP(HRO)OH) 3 2-
Zn(OH _ ZHOZ 2H20
nOH): | 46 HznO ; 2H,0

Bom@agn 0mbgdab (N**, 8*, Mn’", P** s .3.) boboom, s@sdgw Bomdm -
360l Gy 5bombygol: NO;,SOZ_,MHOZ,POZ_ o bbgs. sbgmn ambyg-
b0 o6 0dmmgds s 3oM@bomEmMIb Mgogogdl, Mmamt(s sdmyza-
©qdgmmo bobomes 35d0.

bLbatol pH gobboggmmgdmm aogmagbsl sbwgbl LyLbEo 3gszgdal
(sM0mEIgobmmon s MmMgobamn) sbombals d93(339m0 dotnmgdol bLbs-
©mdsby s 3M33mmgdbbogHmgdol dwamamdsady. dsgsmamsw, LbEn
37035L 3oMnmgdo — dofagydal 3oMdmbs@oa, sbggg dnbo JOM3sGo s
mgbagma@o 3o6gom ablbbgds dabgGamE Bysggddn; dom Bamdmbs]dby-
o Laga®ms bgo@ oo, babGo Gudg gocgdmb dgddbes.

bLbscol pH-ob Ggammoatigdoom dgbadmgdgmos 3o@ombms gHon
RKINBO ©335(30mm 3gmegl. dogsmomaw, Il xangol 3980mbgda
byegoe-omboo — s> omgdgds bgo@Mormn® b Lyyb® Fgoz0 gofg-
3m3o, IV gangab 3080mbgdo — 3gegs gomgdmao.
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954300b 308@0bsgmdady gogmgbsl sbogbl @gd3gMod .
bLbomob gosbgmgds 8603369mmm3sb0s 08 bomgdms asdmbsoymasc,
Amdmgdmay doMggzomgds odzo gmmmonco bLbscgdal Bocdm-
4860bodn. dogomomow, Fe(OH);, AI(OH);, CuS, CdS, NiS, As,Ss;, As,Ss
©s bbg. 98 Jgdmbgggada aoibgmgds bgmb ¢Bymdl swmbodbym bo-
mgdos 3mogmosznsb.

ao(369mgdom d0d@nbamgmdl safamgg ¢gobazo-smeanbol dMags-
mo Mg5d30. Joaomoma, &Yz0nb mE¢gsbgoo Mn(Il)-0b sm8mbsohgbswm
(36930b Mgog30s) bogamMms Lamgsdzom badggal aszbgmgds, bomem
Bo@momdol 3oMHm3ammb@ndos@ob Bom8mbaddbgmam — basbseabm
bLBSMOL go(303909, Mo@asb baemgdo obLbbgds (3bge bysmda.

61999(300L B0dnbafgmdady asgmgbsl sbgbl asdblbgma. Ggsd-
300b Bmgogmmo 3Gmund@oe 8(30Mgm 0bbbgds, 86 3Gad@ 0 mmaw qbbbs-
oo L3 9d3dn. s80@m3 doomn bdoMo 0Y4gbgdgb bLBsmdal dgbod-
(30690moE.  dsgomaomom,  bo@mondal  mgbomo@al  aedmboymeew
bLbaML 3o@qdab gmomal L3nMEL. L3nMEgddn J30MEgds S3Mgm3Y
bogoms @abm(zos(300. dogomomo, 3mdom@ol momzasbopyo myé-
%0 BgGob 3m33mgdlo — [Co(SCN),]* Byomblbs@dn sGo8aMew0s, sw-
gomoE ©obm306M© s 0mbgdsm s Bysmblbato mumga 3o oo, go6-
©0bgg@os (g.0. Co*-0b Bga). 0DmsBomol L3oMEAL ©s8sGgdom Jm-
bdom@ob 3m33mgdLolb @abmsosz00 0dgbow d(30Mgds, Hm3 L3oME 0l
3965 0gdnmmadL 3m33madbabsmzgal sdsbobnsmgdgm mamy Bg@b.

957300L Bodstmgabamgals 360d3b6gmmgabas bosbomadm blbs-
0ol 3mb(39b@Mo30s. dmng® asbboggdmm bbbsgdda baemgdaob godm-
gmegs dgymzgbgdamons. s30@ma g56Dog9dma bbbscgdalb 3mb(396@Ms-
(300L bdoFo b6 godblbgmal smGmdmgdom (88 pGML bgwzg-
mmdsdns Jobamgdo bLosbomobdm BogmngMgdab sgmmomdob ¢bstin).

®30bgdac s6smabdn go8mygbgdamn sbsmadafn Mgsdzngdo do-
oMo b d385ymaynmgdroglb dgdmga Imambmzbgdl:

1. sbomodfn Mgodzos Mbws 308wnbotgmdogl bbGogsw (sbs-
modm&o bogbsmals sedgfsl o6 Mbrs FoMgdmegl oo EM™);

2. ®95700b 8dmBgbol 8060dMdn I306g Mbrs ngmb (g.0. 3g-
Lodmgdgmn bos oymb bogmngMgdols 803Mm, Me@EModn3fMm Gom-
©g6mdal sbamabyMa bogbsmal godbocgds).

3. Mg5d30d 9bos 3ndEnbsMgmdogl LEGgJom3gGENme bdm-
mm3dEg. Mgodioob 3Gmoy]@o dogMomn Mbos aymb (LEMsgsw o6
b 0dmgdmeab).
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4. sbomnbyMa Bgodonlb 360d36gmmzeb dobsbnsmgdgml Bam-
3mowg bl s@dmhbgbob Bmzsmn (,,agﬁ)dGmbooﬁ)m&o“)*).

30dmhgbab dmz5Mn 3ol bnzmnyM930b ob dnbodsenan Hsm-
@96m385 (3mb(396@Ms(300) — Cyps, Mm3gmog dgodmgds sdmBbrgl
dm398gm 306mdgdda. dmzgdqmo bagmangcgdgdal semdmBgbals o
356badE@3Mb ML LogmMomgdms smBmBgbal dmgstol Mogbgomo
3603369mmdgdo. Mo3 gucm d30690 50dmBgbal bemzotin, door wgc™
damdbmdaamgs Mgodins (8gommeo). g.0. bogongfgdals oo mggcm
33069 MomEgbmdalb sm8mAgbss (gs5bbodmgMmss) dgbadmagdgemo Im-
(39999t 306339330, 3m (3930 Jgommeom s Landgommdabsb.

439 Mg0d300b (3gomeb) gosBbas msgabo smdmBgball Drgsa.

dogomomom:

363mabab babg 33mAgbab dmzsn
dsbya %
6390760 sBoemanda 104 -10°
8036m 3G0b@ommmbzm3ama sbammnba 104 - 10°
39@omadyca 107 - 10"
Moomdg@Mymo 107 -10"?
5 5.9

sm8mhBgbol demgemol Mogbgomo 860d369mmdgda  o(33emgdmes
Brgdals ao63s3mmdsdn, sbomadyma Jodonlb gobzomatigdols dgbodos-
dobow. 8sgsmomog, 1940-1980 66. dabo 360d36gemmds 338906@0 102
= 107%%; 3obo 9gG™ 39Gow 399(30690L dmobmgbs —107'2 — 107'3%-
3y, emgbs domasdae.

03mBgbals drmgofal dgd(30cgds dgadmads: pH-abl Ggammog-
oo, Mgoaqb@ob 3mb396@®s300b goMagdam, bogmagmgdal 3mb-
(3968 06980L 3gomEgdol godmygbgdom, mMasbymn Mgogqgb@qdal
dgehgzoom s bbge.

7 sty Bgsdonlb sbobsbosmgdman 0ygbgdwbab ,83Mdbmdnodmdal’. s3ygs8s o3
G930l b3sHmdgb bgrmbobym-s3smo@ncob dodoto.
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o33N 3

J030V&0 36920BOL 301MRIBOL
3@SLNBN3ISG0Y. 60301036333300
(0MEI30L) SRIMRIGAD,
NRIEGNBNBNAIBNL 3301 MRIBN

3.1. 565mnbab IgomEgdab g3630m36930b §960gb(305
3msbognzsnab 3Mabzn39d0

bogomngmgdolb dodogmma dgmaqgbormmdals dgbobgd nbgm®dsznal
domgds Bomdmgdl sbomadyco Jodool 8gomegdom. s3wgbow, 6s-
modm&o Jodoob dgomegdl 360336gmmzsbo Gmmo s30b&Mose Bog-
®096380b 3908 960mmds-mgabgdgdol Gmame 3g360gcmema, obg
360d@03mma godmygbgdals mgsmmsbgmgnom. sbamabol dgmmmgdabs
35630m86Mgds MmF0gb@nmgdmmos 3g(3609M9dob (Jodos, gabdags, dom-
mmgos s bbg.) 0o §9d6030b Jombgggddyg s, d0bgdfngas, 58 dgmm-
©0g00b aobgomamgdal ob@meos dg3bngfgdol o Gggbngol gobga-
®061930L 09637300. dog0momoe, @GM30lL vmbagmdal dgbobgd (ws-
bygdnmo 3gMaggfnomsb — asmg gofmbgdosb — s@mdal dofmgal
(3968698my), B3gbo (3m©bob gom®mdsggdob Jgmgasm 5mBmAbos wo
39630005608 sbsmmabals IMagamn sbomn dgmmeo (nb. bob. 3.1.1).

30dsboEady, mogmadafMggmem asbgomamms ol dgommegda, GmI-
mgdo(z g3ystgds dgmemgdom Bazemgdo 0bGqbbomdol 9bgfMgonl (33mo0-
mgdol: gMogo@ooolb — dabommmdal domob. dsgomomsw, dgbs-
bmdgdal dgmagboemmdal gobbadmgms bodzgMngal, 86 bygtacmo Bmbal
dobgogom; 3939 — dgomegdn, MHmdmgdag 93ystgds s@malb gofg
a5mbob  gemgd@mmbgdols gbgfMannl (33momgdsl (Jodoyo, L3gd@ -
@gfo @ 5.3, Jg8rga ~ Fgomrgde @oBdbydgme dogs gergd-
BPmbymo  go@bgdals 9bgMaanl (33emamagdedy — dog., Mgb@&agbmem-
L3gd@Pomao, Job-b3gd@MomnMa o 8.3, EdMEML, dgmmegdo
©53yoMgdmmo d0bgdbMog s bgmmaba® Mowasznady, g.0. s@mdob
docmgal dogs 3ot dd673Dg; s3Mngom, s@mdnl 3gMnggHonwsb s@ma-
30eob 396@M28rg 90gM3gGIIme (33m0mgsgsn biggdgmer ogrm
3baemabal Jodon®, gobo 3nE-Jod0nE o Gabo NG Jgomegd.
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3bamnbab dgommeygdo
JodogMa, g3aboy®-
3obb-

L3gd@BomyMa

L3gd&Mo- e L3gd@FmBm- ’

60; 03B, -

Booy 3069L(396&G0, 3m-

- oMMAMOR M0
3gLbLdamgEnb 96@39bmb3gd@Me-
L39d@co; mgco
6yn@Embym-
23bm@Md (300 dofmgmm-3ogbodnm-
9dmbsbLymo
365308 5(300 (9 d&Pmbgdom
®ogomdodogmo datongol g36Msbofgdals
989Jé0)

500548035(3006M0

bob. 3.1.1. 5Bommnbal Bgommeagdal gobgnmagdal 8gbwgb(s0s

Jodogo bogmngcgdgdal dgdsmagbmo 3m33mbgb@gdo (s@m3gda,
dmmg3magdo, FubEombsma@ s@mdms xanxygdo, amboms gm-
o gMogen), godmobmds o gobobabdmgmgds sbomobama
Logbamoom, MHmdgmas sendgfgds 3m33mbgbGms Jobogsbo gofwsdd-
6gd0b, 86 o0 Mol YHmngmmnddgrogdob dgogasm. Jodozmb-sbaema-
&03mbo o068 gMgbgdmmos sbomadymo Logbsmoab Lsdmsmadoom do-
0mb 0bgm™dsz00 bogmogmgdol dgoangbommdbol dgbobgd; sdobsom-
30b ol 0ggbg0L Logbamals 30dm3bgg30 3EmM(39L9d0b gbodmgdmmdsbs
© Lodmamgdgdl, Gmdgmai bogndgmom Mg3L sbommabdal dgom-
©qd0b gmabogogansb. go8mBoabsmyg sdqwmsb, sbamabob 8gommmydo
3omdomse dgodmgds ©onymb: Jodog@, qmad@cm-dodan@, L3gd-
GOmb3M3gm s Moomgodon Jgmmegdse ((bGama 3.1.1.), MHsd-
©gboa(s 9Mbgdmdl saMgmgzg sbsmadal Jgmmeos 3mobogogszoab
bbgs 3oM0s6@gda(s.
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Gb6moemo 3.1, 1.

365mabab Igomegdab 3emsbagazsgns

dgomeab 356339 Ma dgomeab
X3YBO bobgrmBmegds
2 3 4
dsbs aM53087& M0
Jodon 69589600 Im(3mmds G0@c0dgG Mo
6957(300L 3Om@N &b a0bmgmmadg@mos
5005000 dM(3ymmds
9mad@Gmgado- | gmgd@®moal Bmbobbmy- 3m@9b30m3g@cas
a0 o 3m@gbznomon
3mmoMmndgdon gmgd@Hm- 3m@od3gMdg@mns
0l Bobommds
obaMxmmn gemgd&Mmdol 3NEmbmdgGHos
omEgbmds
bLBoMob gmgd@Fmasd@e- 3Mbn@m3g@Hos
Amdo
L3gd&OMbm- 358mbboggdamo gm@m- >s@mAn@-93aboyn
300 6930l 6o 300 0@M3gdals go- L3gd@MMbgM3ns
69 9@9J@M™bgdob gowo-
Lgeabsb
donobonddmmo gm@mbgdals >@mAn@-
Bo 3o s@mIms gofy 23bmES (300
9m9d&MMbgdals gows- sbagmnbo
Lgmobal
BMEMbgdal bogowa 5s@m3Balb | Mgb@agbmb@ -
dogos gmgd@mmbgdals Gnmo b3gd&m-
3505b3zmabob Lgm3os
BmGMbgdals 65 3500L J;nsb- BMGM3gGMas
0gds gocg gmgd@mbgdals
aosbgmabols
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G600 3.1.1 (3ogmdgemgds)

1 2 3 4
3. | L3gd@Ombgm- Bm@Mbgdal Jmobmndds dm- | abxmsbomgman
300 mggmob Mbggoma gbgMao- | L3gd@Hmbgm3ns

ob (33momgdobols
BMG™Mbgdolb bogown, Mm3gm- | cdobybzgbG o
Loz obboggdl 88mBgda 96 dm- | sboemaba
@030 g00  PBOM  omemo
9696a00b gmEMbgdals Bobsb-
Botn dobmgdnb 353waa.
BMEMBYd0L J;mobmddnl bob- | gemgd@&Embamm-
doMyg, Gm3gmo  sndgMgds | 396edsgbodm®a
356L9dDdg grgd@EMbgdal ao- | HgdmbsbLymo
abgmobsb 3sgbo@e 3gmdn | L3gd@Hmbgm3ns

4. | L3gd@HMbL gm-
3omeo

BO@mbms  Lobdomg, Gmdg-
mo@  domonbmgdgds  gmgd-
&OMbgdab aoMmbgddy gowo-
Lgmobol o seadgMgds dom-
»3d0 853608 M0 39mab go3-
mgbom

dofmgmm-3ogbod-
-9dMbsbLmA

L3gd&MMLyM3no

5. | Moomgodonn

Mo@0sd@onmn aodmbboggds,
Mm3geo(s dadgMgds
S@MBdoMmgmo gof-
0486930l dgmgaswm

>d@&ngo30gco
sbaemabo

3bamobob Bgommgdo gumdbgds sbomadym Logbsmb, Mm3gmos
>0nd3Mgds Jodono s Bodagnco 3Gm39bgdal Iggasc.

dogomomsm, sbamobob Jodon® dgomegdl Logmdgmewm wogsb
Jodom@o Mgod(z0g00 ©s dobasb semdMma Logbsmoa. gmgd@cmdndo-
@0 dgomegdo ggndbgds Bysmblbsmgddn gmygd@cmmabal @&mb
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00d@MMEIdLy s grgddfHmegm o@gde d08rebsMy gmgdéHm-
JoBogm Mgod3090b s Bom 3gmgasm sed@mem sbomaby® Logbomb.

L39gd@OMb M3 Fgomegdda s6smabyGo Logbsma smadzfMgds
9 9d@MmBogboga 30dmbbaggdab (9.0. gmEmbgdol dmsbmgdal o6
33968930l g03mbbaggdal) @Hmb.

dgomegdal 3mobognzoool 3Mobzn30 Lbgomobbgoagetas: sbo-
maDalb JoDobmobabammds, Losbsmadm mdogd@ob dgwagbommds,
bodngdgmn 3m33mbgb@nlb Mommgbmds, godmygbgdmmo Mgadiool Go-
3960 o Lbgs.

360d@nge bogdomem 83536 Bmmbmgbgdlh mygbgdl sbsmnbym
39omEgdL. dgomegdal dggsbgdal 3Go@gmandgdos: bndaybgg, b3g-
GrRmm3s, J3mdbmdnsmmds, bgemgddamds, bobbmsgg, g5m-
b6mdnmmmds o bbzs. 35653 obgomn MboggMbamno dgommeon, Mm-
dgmo yzgms Bedmmgmom 3608 gG0mdl mabsdMom w@ss3dsymen-
mgdl, oM sMbgdmdl: dmgo dgomeo godmombgzs LodybGoom o
330@m3 3ol 0ggbgdgb 5daBMogmma sbomababomgal, bmgn — LEMs-
B0S 5 BOMMMEOS 35dmMmYygbgdmmo Jodoy®-Ggdbmemmaanndo 3Gm3g-
Ladab 3MBGEMEmabamgal s bbge.

d0803mb-sboema@ogmbols  domomo  33omogogsonl  gMo-gMhon
3oR39690g9mos  3mb3Mg@mma 8dm360Lb gomababygg@em s6smobab
3900mEgdal M3 ndsrrnFa 3560568 0b dgmhgzs.

3.2. bogmogMmgdab 53mhAgbals,
03b@ogai0mgdal dgomegdo

o30bgdoo sbsemnDdn BogmogFgdal sm3mAgbolb s 0gbGogaso-
900bogol 0ygbgdgb obamabyEn Logbormnm Bndnbstg Mgodznems
g3gmo  Gndb. bogomngMgds asdmosbmds  Mgodz0ob  3Mmeyd@nb  30-
Baammo 9394800. 03300008 dgdmbggazs, Hmzs Mgadob 3Mmomdgob
359mbo36mdo Lagnfms ©sds@gdom Lbgs sbsmmabyfa Mgodz0s(s. doge-
oM, 3oMdMba@qdob d53(33gmmo dobgamgdol 859390000 ©Fda3980b
©MML  godmoymgs  NBgem, babm s, GmImal  gedmbszbmda
0ygbgdgb Lbgs Mgogznol: o@ofgdgb dob dofomdal ob  joem(3048al
3oMmdboab bbbsGdn. mgmmn ggMolb dBsmBgsgsdo bLbswn, bamagdol
Bot3mdbs g30h39698L 3nbgMarda 3063mbs@gdals dgd(339mmmdab.

o30bgdoo sbsmaddo 0ygbgdgb bogmngFgdal smdmfgbals g.6.
»306Mom“ s ,bggm® dgomegdl. ,ddMsma” dgmmeon Latagdmmdo-
Lol bogmogMgdgdbs o Mgogqgb@gdl 0mgdgb gbzboemals Loboo. G-
373000 889619896, Bmame(s mmaboaly, nbg Bomar §q339Mo@Mody. 53
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dbcng obbbgeggdgh 9.6, gbgbomal asbEgbol dgomeb s 3o6m-
080 5bsemadb.

gbgbomms gobfgbal (dgcgg0b) ,8dGsmn® dgommen 3mbBmmgdmem
0g6s 3.3. gagozgob dogm 1898 b. dob mgbaz 09gbgdgb ggmemmagdo
boggmg 306mdgddn bogmogMgdgdal (BnbgFomgdal) aodmbasbmdac.
dogomomo, (33m3gam bobgdo @306ab(Il) s gmdom@ab(ll) sxma-
mboRgboe Losbomadm bagmogmgdobs o Mgoggb@l (KSCN o6 NH,4
SCN) gfoem begbgb gongmmmob gomasdo (86 Gmwabdn).  30bab(Il)
3@bgdmdobal gobfgboma dsbs @gdmemmdl Bomgm dgggMommdal,
beaenm 3mdae@ob(ll) 3g8mbgggedo — @b, dodwabomg Mgsdzngdo
a0dmabobgds asb&mmgdgdoom:

Fe’"+ nNH,SCN=Fe(SCN) 2 + n NH} , bos(s n=1 - 6.

Boogmo

C0SO, + 4NH,SCN= (NH,),[Co(SCN)4] + (NH,),SO,.

36 @y6ixo
abgzg gomab 3933390 BabgMamol @odgmomamomdbodmsb gob-
gbgobsl Bo8mngdbgds nnbyggfn Fomme-63060lb ©odgmamamom -
L0do@ob Lbgaabbgs dnfmgansba 3m3d3mgdbo.
aobmgbol dgommom godma(3bmds sgMmgmgg 53mboyydals dofaemg-
d0. 38 BoMomadal 3oMmsb gobAgbabsb asdmagmegs asba, GmIgmags
353m0(36mds ©odababnomgdgmo bmbao s bggmn Baomgma s 339Lob

Jomameob gomafggdoo.
2NH,CI + Ca(OH), — CaCl, + 2NH;T + 2H,0

dgoatgdoo xmm domsem &qd3gMo@mmsbdy 308mnbsgmdl smob
dgn3gm30b Bgog309d0. 93 3g93mbgg308n Losbamnbm bagmagMgds 3emes-
B0bob ofymgom dgogdzo LoboyMolb gg@m sedo, MmBgmon aos-
by gdabolb @gdnmmdl godmbozbmda bogmogMgdals ©sdsbobosmg-
dgem JgggFommdsl. dogomomsm, gomando omb odmgzl  0obggMb,
Bo@Mado — 3093535 yzomgem Ggeb ©s 5.9. (ab. sbe. 3.2.1.)

3omgdodog@a sbomodab g.b. ,,3060L" Bo@dmJdbals Jgormel o8-
9096 domarm §g33gMo@Mody. sdnbomgal 0ygbgdgh dmeadLl -
Na,B;07:10H,0, 56 658c0¢3-5dmbandol ommygmbgs@b — NaNH,
HPO,. 36m39LL 9806gdgb d58mgabsomom: smdo mozmednMzgmsow
3oGnbal domyqgnm dgodzo smbadbymo MgegqgbBo s s3bgmagdyb.
03 m3gMo(300L 03gmEMgdgb 35653, Lobsd doMymyal yuFo BoFmxmom
o onggaMgds. 330b d93maa dotymygob ynGoom gbgdasb Losbsmmabm
Bogong®gdol gbgbomb ob bLESML s 3gmeg godmbgsggb. Bomdmy-
36oemon d0bobgdntin dobs mgdymmmdl sdabobosmgdgm gg@b. dogs-
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momdE, JMmdsm@Bo  FIORmb  ggeezb muMxow, dsbasbydo —
00bgMo, §Mm8a — 3635690 s Lbg.

Gb6m0emo 3.2, 1.
Bdmgogmon gmgdgbGabsmzgab sdsbsbasmgdgma semab Jgggfommds

9mgdg68n semab dgggMommds 9mgdg6@on 3emab

d7939M0mmds

bo@Mando 3993595 ygomgeo b3oemgbdo 3993595 363569

3oogdo 00bgggMo dmM0 363069

3omondo sgeobygmo-Bomgemn &yz0o moos (30bgzgMo

LEGMb30- 39603mm-Bomgema omndbsbo 3obggha

<130

dofogyda 3myzomammm-363564

365em0 b0l ,,bz9cm0" gomen. ,Lzgmo® Bgomeo gsdmygbgdmmos
Byomblbamgdda. @god30g80 d080bofmgmdl dmagmgbow ombgdl
dmob. 98 dgommoo bmMzogmegds 303Ombm3mmoa, bzgoyeo,
3536m, babgzEom-30360m, BobYMo o bbgs sbsmaba.

dnymmgmnbGoenmbym3ayemn 5650 %0 3mbmogdym ndbs s3007-
803mb §. ermzaiob 3og6 1979 Bgemb. 88 dgomeob gobzomsmgdsda
oo bgmamo dondmgol sggmgg Gl 3g(36096L, a. gmmy63560.
8gomeb begndaera grgsb 326333000 dgRagboermdab bogamegMg-
3980b odobabnomgdgm gmmdsdo ©s3MnbBomgdol ybata. dogsmo-
®o, bo@®mamdol ombals Igd339em bLBMBY mna-FMsbaem-5(3980-
&ob ©8358gdnbab BomBmagddbgds yzomgmo ggcab §g@Megodgdo ob
mgd@ogecgdo — NaCH;COO-UO,(CH;COO0),.

dombge sdobsboosmgdgmos K'-ob o08mBgbals 8036hm 3Gab@o-
mbgm3nmo Mgodos 3me@nbsdmm@mbysmdaw d¢gsgobmab.

2K" + [PbCls]* = K,[PtClg]d

03 @MmML Bo(8mngdbgds 33babsgn madmbobggH-ygomgma mde-
906980, (30000 5oMgdqb 803MmbLzm3alb babogbg 30bsdy s 3Mab-
Gomgdals gmEmdal 933060098006 ngfmbim3am. mgambsoRobm, go-
339990 gm®mdolb 3Mob@omgdal dobomgdom ©oEma bos mymb
m3@ndomMo 3oMmdgdo: ImEMgogodg 3m33mbgb@ms 3mb396@Ma30s,
bLBsMob pH, oymzbgdalb MM, §qd3gMmoGnms o bbgs. Mgodosms
Ro@omgdol dbgmgmmds ab. 3@ o0mm baboenda.
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©> 30dmygbgdmemo 8Mogema 0mbob sm3mAgbobs ©s 0Egb&ngn-
(306950bom30L, MMImMgdos gobboemmos L3goomuM Labgmaddmge-
bgemmgdda.

6390960 365em0%0. B3gornmo sbomobo dgodmdazs Gbds Bg(s-
bagFds, 3mRgbmds b.s. §o6565939s 1920 Bgembs. 0mbms s¢dmAgbsls o
0©g6&nR0(300985L 8BsMBmgdgb bLbsmab d(30Mg Bmzmemmdadn (g b
0309603y 6390780), RMEMZ6 Jomomedy. Losbomndm BogmagFgdal
3Mb(396@Msznss 0,1 Ba/m. B3900b goms@ebsl Jomommdy obogbgb
3930300 (GBorBMob Jomamma sbfmmgdl oM doMGm gmbalb Hmeml,
3659900 0bs basbamobm bagmngfgdal 8s3mb396@MHntgdgma(sss).

5539680b 1 B3900b @858 gdob dqg8ga Bo8mnddbgds ©adsba-
Losmgdgmo dgggMommdal mods. dogomaoma, seyd0bob(Ill) sdma-
Bgb 3adbmdootyg Mgoanb@om nmgmagds smobatob-S, Mmmdgmocs
380bmsb admggs bomgmn dgggGammdol mogsb.

3bamabab Bzgom&o 8gommeo 3868030, g3mbmdanma s bLEMaogns
(godmazbamos dogmo Mogo m3gMo309d0: gogom@3cs, hamgibgs
o bbg.), doamsd bogmadow asdmaygbads Mommo Lob@gdgdal (mdo-
9989d0b) sbsemnbdo.
8s36m, dng6m, BemGMHsdngmm 36scm0ba. Lodngdgmo 3m33mbgbdnl
GomEgbmdal, bLbsGNL Immmmdol s sbsmabolb JgbEmmgdal
&9gb030L dobgwgam obbbzszqdgb 3 36m, dozmm bobgzGowdnfmm o
M0 M03036Om 9bomadL. 3o 3Hm 3mI3mbgb@om nmgmgds, Mmss baga-
g3 mdogd@do 3m33mbgb@ol 353(339emmds smgds@gds 0,1%-b, 8a3-
™ 3m33mbgb@ow, Mm(zs 8nbo dg3(339emmds Bo3mgdas 0,01%-g. 3g-
omeal dgMhgzel sbmgbgb: Lasbomadm bogmagmgdol 3mb39b@Eos-
300b @s Mgsg00b 80dmBgbal brgsmab dobgogno.

Losbamabdm bogmagmgdals obol s dmymmdal dabgogom 8g-
omEgdab gmebognzaos 8mzgdnmos (sbGoemdn 3.2.2,

Gb@0eo 3.2.2.
60g30096930b 30dmAgbab Fgomegdab 3mobagnzsns bagmngMgdalb
3sbab s bLbsMab Imzymmdab dabgrozom

s6sgmadab bsdngdgemo bagmagFgdalb

LobgmBmegds 3sb> o Iz

(Bagmemgd@aza) sbsmo babymbmegds 5 e
3o 36m a63-dgomeo 1-10 10-100
babggom Bogmm LB g FMed-8gmmemo 0,05-0,5 1-10
3036m domog®s3-3gmmea 10°-0,001 10+-0,1
@80 3em 8036maMsd-3gmmo 10°-10° 10°-10
Ld3ay36Hm 6obma®a8-8gonmeo 10-2-107 100107
LydmmGHsTozMm 303mafsd-dgommeo 102 10-°
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boenomn 365emn B0, bomon® s6smodL bagmdggma Bomysms
©5 ©)GOIMYMOE osdmdegs b, Gob565g3d5. 565m0DL 8GMgdgb
bLBsGb (3o 3gnm Nenxsda. bogmogmgdal (0mbol) sm8mbahgbsw
09969696 L39gEeBoY®, Lamgd&I® H92376EIBL s Borory® Ggog-
3093L7; 3gom@ob 453mygbgdol ©ns35bmbol asbogsGmmgdmesn 3o
Lbgowabbgs dg3bnmdsag bogmagmgdsl s Mgomb-Hgeaqb@gol. Gmzs
bLboMdn gogdg nmbms 3mb(396@Ma (305 5mgBs@gds badngdgemo nmbab
3Mb(396@Mo(300L, 35306 gocgdy 0mbgdlL o30mgdgb xanBMMo Gg-
239680l Lodnamgdom s 3g8mga 58mohgbgb Ladngdgm ombb.

Bomo@n sbsmnddo ombms 5m8mAgbobs ©s ngbdngnzoMmgdol
Mmb Mgog30900L ©8358 930l 3s6808g36mdal 360d36gmmds s
2743L. Bmgowom, M ambals Bomayma sbamabals bfgds dgodmads dg-
390306mm dg3ga 3mbadFgdgddg woytbmdom:

1. o9 36mdomo o6 560l M-0b s03mdRgbo L3g30G03En Bgod-
(309, 35306 Babo ©sdsbobnomgdgmo Mgod30gdowsb mbos dgochgl
9392009 bgmgd&aMo Hgoagb@0 @ Hgagsoe.

2. 353mygbgdymn mbs agmb abgma dg3bnmdagn stomGasbema
©> mMgzabagmo  Mgeagb@gdo, ®mBmgdai dgbomdseggb dbmmme
bgmabdgddmgm (go65dg) 0mbgdl s sts M-,

3. o9y 30619dg 0mbgdlb g3 gobaze-smmaqgbolb mbsn, 85306 «b-
©> dggombomo Bgobasgo o6 omdwpggbo ©d 3ofmdgda aby, Gm3d
obgz00m0 Mogbgol (33mamgdoo 0030006 s30(30mmm domo gogmybe.

4. oy 39-2 o 3g-3 3967&qdob gbErmemgds dgmdmgdgmans, do-
dob bos g0dmgnygbmom GobyMo aygmanlb Mgsdzngdo: bLBsfn = Bo-
mgdn, bLbsMo = oMo bagomngMgds o Lbg.

Bomonfn dgommen 3B ngns, bogmgdom IMHmIsEg3o00s, 0w
OHmb 96 Bmombmgb s Mormmo bobGgdgdob sbsmnDdn god8mnygbgdes
3bmmme (302399 bGIREDY.

Bogongfgdol smdmAgbobs ©s 0EgbGogazncgdabmgol godm-
4969089 936 9m3g obsmobal 0bbEMdgb@mma dgmmegdo, HmA-
mgdag 3o6bommoas 33-6 magdoa.

) B.o. @obobsggal dobggnm Bomamumas Jolou@a Mgod30s, GBmBmab bsdnsmgdooma(s
dgndmgds 3odmgymo ©s sdmgohabma gfm-gMmo 0mbo bbgs nmbgdol msbomdabsb.
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0530 4

60301036333300L (0MEJIBNL) RGNV IBNOL
3J01MRIBN RO 39&NME0MI d69RNDHBIMN
dTOLOBNSIBNDY

4.1. 3380mbod 3bsmadyMa 3mobognzszns s dsmn
©3(30m335 amanMmEbysmdswab Igomepnm

6030096980b (0mbol, 3m33mBg6E L s 5.3.) o(30mgds” 93ysmg-
35 BabmFo oymenl 3G0b(303L — godmymb Lasbsmadm bogmngFgds
3b bymobdgddmagemo 3mB3mbgb@o 8ystn, mbgzemn, 56 soMswa gadab
Loboo. 53 @MHML 358mygbgdmmos dgogMm-gdyMo, omgdgal, ¢oba-
39-00©aq60l, 3m33mgdLBsmamgdbal s Lbgs Ggodzngdo. bogoo-
96980l o30mgdol 3Mogema dgommmos (36mdoemo. doma Jg@hgzs
©33m30@gdamas: Losbsmndm mdagd@dn dgdagamoa Bagmaghgdgdals
omEabmdMog msbosgoMmomdadyg, Mgadionlb smdmBgbal brmgemdy,
obomabal LadYLbGgdg, Lagofm Mgoggb@&adal, s3sMeGnFal sMbg-
dmdadyg s .9.

bogmogcgdgdol @oboznmgdmem gofMome oMol gsd8mygbgdamao
9.6, Ran@nco Ggoggb@n — LogHom sdmydsgn, GmIgmoarz omboo
3503390 KanRosb Bsmdmddbal Bysmdn qbLbom boemgdL. dogo-
momsE, bgogmomum o6 LybE GGy gofgdmdn sdmbandal jo-
dmbo@nlb 8mgdgegdom 3oMdmbo@gdol Lobnm omgdqgds dotaydab,
LEEMB(30980b, gomznndal 3oGombgdo.

amamnbysmdawn dgogs gotgdmdn mgdagl 396 3bemal, L3agmgbdals,
303030l 30bdE0b, Gyz00L, sMNdbsbol, bBNdandal, Jorsl ambgdl.

0mbors 65M930b bobBgdaymn s65cm0b0b 3Mnbz03n damdaty-
3l dg3gada: LagMom sdmgdsgol bodgsmgdom Msbdndpgzfmdom
353mymb 0mbgdo (30m3gmem xaMBgdem, 359wy dgobAmemmb 3abo
sbaemadba.

36mdomos 3oGombms ©az0mgdal Lob@gdnEa sbsmadal Lbgs-
©obbgs Igommeo: gman®mEBysmdsmal 3mobom@o dgomeo, maman-

7 ogomgds ool 36m3gbo, GmAmab Jgwgasws bogds Losbsmabdm Bsfmggal 3g-
Boa9bgmo 3m33mbgb@gdol gMmmdabgmnlbogsb gadmymazs (306(30m393989).
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Bysmdsm dgomeoa (ge3nMm-gudama, sdns3nm-gmbasgaea, dg-
JobgMa o bbg.) s ombms oznmgdalb Lbgs dgomwada (9dLGMod-
(300, JMm3oGmaMoxgos s bbg.).

39&0mbms LobGgIyHa sbomabab g.6. gmanEBysmdswals dgmm-
©0 dmbmegdamoa ngbs 6. 396398 3060b B0gM @esbemmgdacm 200 bemals
Boboo. dgomea gdystigds goGombms Lymgomgdals gobbbgsgzgdamem
bLbomdsl Bysemdn, 59358Ls s &@&qdo; 53 Jg8mbzggzeda bomsbswm
61998968 930b ((NH,4),COs, (NH,),S, H,S, HCl) Lodnomagdom o6 339-
Dm0 056808009360mMd0o g53mymeqb 3oGomboms gofM3z3gnm RanRb ©s
d99m9g 58909596 350 5bsmndL.

amaomebysmdomal dgommol mebobdewm, jo@&nmbgdo doMomamaw
0g4mgs baom sbomodn® gamgoc:

| xamgdos: Li’, K', Na’, NH}, Rb", Cs’, Mg2+ ). doon LogFom ©sd-
mgdogo oo sgzo.

Il xamgdos: Ba*, Sr*', Ca®". LogFom sdmgdsgos (NH4),CO;
(6g0@Go®, Lgbd GGy aogdmaa).

I xa9ados: Fe*', Fe’', A, Cr*", Mn*', Zn*", Co*, Ni*". bogFom
©33mgdagos (NHy):S (bgo@momam, babg &g aogdmdo).

IV gaggdos: Cu™’, Hg™', Cd*, Sb’", Sb™", As’, As’, Sn*", Sn*".
LagFom edmydegos HyS (0,3M domamdygags gotigdmda).

V xanxdos: Ag', Hg', Pb*". bogBom ©s8mgdogos asbboggdamo
doMnmdgogs.

39&0mbms LobGgdnGo s6smabo gmanmEbysmdswal dgmmmom
(3g8mgmgdmmo bggds) abaemgo a3. 36-37.

Gmam&z b]gdowab Rsbl, amaomobysmdowmal ImJdgmgdam | s I
%35l go@omboms Lyymagonmgdo bysmdn 3oMas bLBsMbaL godm o6
oemgdgds. lll @s IV ganazob jo@ombos bymanwgde omgdgds asmizg-
aemn 00b303g30mdom, Gobsi magal dbMng aobsdommdgdl Lyym-
BoE- @5 bysmdsmambms 3mb396@Ma30s bLbsMdn, Hmams (36m-
doos, HyS-0b Bog g blbochdn 25°C.

[H,S]=0,IM. H,S-0b, Gmgmiz Lyb@o 890300, Laggbumgdogo
©obm(znagoals 3MbLEGObEgo0s: K,=8,9-10%; K»=1,3-10";

+921Q2-
O & S Laa HE IR O SLS L |

(H,S] [H+]2 ; d930896mo 360d3-
2

T a0l go@ombgdol 3omdmbo@om @omgdzabsol, 8sabomdn GRgds bLbsGdn | ga«)-
Bob go@ombydmab.
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102 .
bgmmdgdo ©s 3394690s: [Sz']: [H+]2 . g.0. [H']-0b &ganmomgdoo dg-

Ladmgdgmas dg3436sm S*-abs 0bgon 3mb(396@Mo305, MMImal pMm-
Loz Ed0mydqgds 3oGnMbms gMmn RaMBn s o6 snmgdqds dgmeyg.

35¢0mbas babgdnMa s65mada gmanmEbysmdswab
dgomean (393m 3mgdyma bLgqds)

3o&0mboms bofggo + HC1 — gogam@gho

’ ’

boemgddo: V gamagob gomGMa@do:
3980mb330b Jmmeogdo: AL LIV ganagob gogombgda
AgCl, Hg,Cl,, PbCl, +H,S (0,3M HCI) go3bgrgde,
l 3ogorG3Mo
5ogdgb 53
®angob obomadl l l
bomgddo: IV gamezob Rom@o@do:
3o&ombos byymayngdat L gaagab
+(NH4)282- ao%n@@)aﬁo do@nmSgbo + NH,OH
NH,CI
l (NH4),S ao¢sbgmgdo
I ! 35Bom@3M>
bomgdda: HgS, CdS (PbS) gom@Mo@do:
CuS, Bi,S;. 56Mndbabob,
LE0doydal s
3oeob bygmem-
5&o69396 J3gxann0L dotomada
3bomndL
5@ofg09b o3
J30%3B0L v
obamadl a0a6dgmagds 398
3390y
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l

Bobos g39M©0056

l

’ ’

Bomgddo: Il gamegals BoGFo@do:
39&0mbgdals byymaznagdo | oo Il ganaob
3o&ombgda + NH4OH.
NH,CI, (NH,4),CO:s.
597096 o8 gamyal as(3bgmgdo,
OBOQO%L) 60({30@@360

|
v ’

Bomygddo: Il gamgab go@Eo@doa:
39&0mbgdals 3066mbs@qda | xanx0b 3o&ombgdo
5oMg09b 53 d3gxanBoLb 58oMgdgb o3
3bomadL J39R8050L 56sEadL

dogomomoew, lll, IV, V ganmal 3080mboms Lyymagowmgdl bLBsmdals
bodMogmal bowowyg gobbbgoggdama odzo. I gangol 3oGombgdal
byemggngdalb bLbsmdal bsdmagma Lp=10'15-10"23 tngobos. IV o V
®3980b 3o@ombgdal bLbosmdals badMagman 3o Lp=10'23-10'60. s80md
IV s V ganaob 3080mbgdob msbsmgdsw byymanm-0mbolb as(somg-
b0 @™ 3goMg 3mb396@Go300s Logodm, godg Il gamgal
3980mbgdals byymagznadobasmanl ((sbowns, 3oGombms gfmo s ndsgg
dm6606@)60600b ~ 10'46.0(*)60/@ gt\)(*/)mb).

3o@0mbms bob@gdnmo sbamabals gmgnmobysecndswanl dgomaon
Jensbogagmn Jgomens. 306300 Mol dgbBogmoamn s ©sd¢dagg-
Sdmemo dobo ogmios s 3Msgd@nzs. 8gommaub 860d36gmmasba Bgmamo
dgodsb Jodnzmb-sbomo@nimbol 33omoggnzsoolb gm@3ocgdol Lad-
3930 (530000693 sboma@ oz sbBHMzbgdalb, 9.6, ,065m0G03mbab
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bgmb*) @s 98539 ML doebgr 360d36gmmzsbas JgommmyMa mgsm-
LOBGELom. gmaoMbysmdawl, Mmamt(3 admgdsg Mgeaqgb@lb ogsb
mogobo g3oMo@gbmds. dobo bogeMdol dmzamgds sgzamos ©mo-
moo (0go ddMmmomns). Bogfad dgommmb goshbas bs3emmgsebo dbs-
69900(3: gmantbysmdsmn GmJboznEns, Logommgdl (3omzg Lodew-
dom mosbl, dmogh 396@0maosl, Lomsbomm bgmbaobym-s3stady-
oL s Lbg. goMms 530bs, HoS-00m o6 bgMbogds dmgogmoo Lyyem-
gowab bLEnmo somgds (dogsmaomswm, CdS, ZnS, SnS, PbS). Lyem-
BoEgda sEgomsm 0¢sbggdash 3ogmdy Lyymasdgdal bocdm]dboom,
o3 06393L Im3wg3bm xanmol go@nmbgdal mamgdgeb. bamgdo
bdoMoE asdnbdnEMgdmos goMgdg 3080mbgdom mebromgdzal gedm
©5 bbg. 530@m3, 53 dmem Brmgddn, gmantibysmdswal dgommea dg-
033oms 9.6, Yamgombysmdspm dgommeam; HyS-0b boggmaw nyg-
69396 abgom BogmagFmgdgdl, Gmdmgdacs S%-0mbl Bo63m 36056 do-
o Byomblbbomgddn (Jsgsmomse mambymesgo, cmoms3g@ed-
s8000 o bbg.).

4.2. 3580mbos 3(30magdalb
“MamanmEbysmdsom Jgomegdo

39&0mbms sbsmnbal amgamebysmdam dgomegdda 56 Lag-
omE g33mMabamoes gmaofmobysmdswan, b godmygbgdmmos dbm-
mmE (39399 bLEogddg bogmagmgdgdol smdmbaRgbo. mam-
300©bysmdam Jgmmegdl 5o sggo ab Bsjma, Mo amaomobysm-
doob dgomeb. 88 3gomegdoo dgmdmos 0dmdomb yzgmes medm-
AoGMM003, MmIgmbag oM o43b amaomebysmdondg dndomdal bo-
®8bsm 30mdgda, orndie oM gb 8gommmgdos bsgmm (bmgxg®
396 bgAbads 3980mbms LEYMmN Es(30mMgds, goMonmgdamos 56s-
madalb dbgmagmmds s bLbgs.). amgnfbysmdsom dgommmgddng
(3N 3o&nmbms bob@gdn@o sbsmnbolb 3M0b(3030. g58mygbgda-
mos  3oGombms bagMmomgdol 3nMmjbogdol, JemmGowgdol, Lyyem-
Bo@9d0lL, 3oMdMBsBgdal, BmMLgs@gdol, mjboms@gdol aoblbbgsegg-
S bbbomds Bysmdn, 8gs398bs s &8 ggddn, 8805 3dn, mMasbamm
353bLbgmgddn s 5.9.

3980mbms  a(30madobomgnl a08mygbgdmmos gan@yco Mgo-
3968 gd0. Bmgrg® Jgommo 5&oMadl 83 xamBMEn sdmgdegal bo-
bgmbmmgdal. xanxgdda 3oGombos Momogbmds ©s sbamabals 3g-

OmME03d 3obbbgszgdmmos.
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33953500, Mamaomobysmdonm dgommgdomsb gomomme asdmayg-
bgds: 3go3M-gnducin, 530539M-FMbPsGMo, Budyc-3gcimdbowe-
o o bbgs dgomegda.

398nmbos bobBgdymo s65em0bab dgs39M-09e9dymn Jgomeon.
3g0396-gdama dgomen gdysmgds 3oGombms datamgdal, Jmmn-
©350l, bymes@gdalb gobbbzsggdnm bLbsmbsl Bysmdn, 863539 &2-
899830, 5805 3bs s 8gs398d0.

RINBOO ©90896@ 7050 asdmaygbgds: doMamdyogs s gmaoMw-
3039, 863939 &M®&ggdo — NaOH, KOH, 53mbogdob 3opmHmdbowo —
NH4OH. 3580mbgda agmegzs g43L sbsmadye gamqowm:

l. Ag’, Hg", Pb" ) — JoomMoEymo RANBO. RANBYIO0 55396800
dofoemdgogs — HCL

Il. Ba*", Sr**, Ca*" - LNERIGNO0 RANBO. RANBM0 C195396& 05 —
H,SO,.

. AP, Cr*', Zn**, Sn*', Sn*', - S3GBMMOG N0 RANRO. RANBIYO0
99396805 — NaOH.

IV. As*, As”', Mg*, Mn®', Fe¢’, Fe*', Bi’", Sb*", Sb™,
30MM4LoEYGN KaNBO. RANBYM0 M70896@ 00 5dmbandalb &u@g.

V. Cu*, Cd¥, Ni¥, Co*, Hg2+ — 53053060 RANBO. RINBYO0
95396800 53mboyydal GG 9.

VI. K*, Na™, NHZ - 9.6. bLbowo Kanxe. KBGO HgoggbGo s
s43b.

& 3535bosdy, doMamadyegsl sds@gdom | gangol 3980mbgda ao-
dmoymggs Jemmeowgdol baboo — AgCl, HgCl, PbCL, boenm Il amggals
3980mbgdo HySO4-000 amgdqds gblbbon byymaga@gdal Loboom: BaSO,,
SrSO,, CaSO,.

I xanagob 3o@ombgda 863539 GM@&ggdol @sds@gdoc bocdm-
4860L 83xm@ M m 3omm]bopgdl, HmImgdaz obbbgds, Mmame(s
Fomd 863935 @M&9qddn, obg 8g0398dns. IV gangol 3ogombgdal
Logfom odmgdegos o3mbandal G@g; 98 3o&nmbgdal 3nm -
Logdn o6 ablbbgds Fotd 53mbaydol G gdo; V ganaal 3o@ombgdal
RINBOO0 Hgoaq96@0 93mboyydal Gn@gs, doafoed doon 3nMmd-
bogdo IV xangob 30@0mbgdabogsb gobbbgeggdom oblbgds domd
33mbogydal Gn@&gdn 3m3I3mgdLbogFmal bocdmJdboom. VI gamegal
39&0mbgdlL ganuno Mgeagb@o oMs 543b. dom sbomadL 8Gogdgb
dmem bEownadg. smbobndbogns, M3 dgogy@-gudama dgommals

" ab 3o@ombgdo amanmbysmdomal ©s 930539M-gmbys@ymo dgommeol dobgogom
3mmogbgdymos V ganado.
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353myg6g80Lolb bmax g o33mads RanB3o goGombms sgomdogds-
H9mds 5, Jgbodsdobsw, sbomabol bgmgmmds. dsgsmomag, Cu®*
Cu(OH),-0b god 363539 §@ 930 bobommdmag bLbasmdals godm. Lo-
YGomgdms samgmgy Sb™ s Sb -0l Jo@mdbowgdal asbbbgssy-
o adm oegdmads 363539 G@&ggd0b bodscdals Bndstion.
3o&0mbms 3gogn@m-gudamo Lob@gdnmo sbsmabal @ebgMmaemg-
doma dbgmagmmds gs6bommas mzabgdomo s6smabals medmGogm-
Gommo 3Gag@ogndal babgmddmgsbgmmdoa [4].
39G0mbns bobBgdnmn s65emnbab 53nsyum-ogmboys§«eyn dgommen.
39&0mMbms 8bomnbal 830s3M-gmbgs@nea dgommen gdysmgds 3o-
Gombms gmbgsdgdob asbbbgsgzqgdam bbbsmdsl Bysemdn, 8obymo-
& s bybd 89039630, G9@&ggdLs (KOH, NaOH) s 530530L Bysem-
bLboMddn. 8dmboBabs ©s GG mommbms gmbygs@gdo Bysemdo
oMo ablbbgds; @obsMAgh oGombms gmbgs@gda bysmdn abl-
Bogne.

NH,OH-0ls 3mb396@G0cgdmem blbscdn ablbbgds: Niy(POy),, Cos
(PO4)2, Zl’l3(PO4)2, Cd3(PO4)2, CU3(PO4)2, Hg3(PO4)2, Ag3PO4 Qo BoMdm-
0486935 3gbodsdobo  3M33moBns 3@ gdo. dogsmoms: [Ni(NH;)]*;
356%039099m 83mbodal Gu@&gdo o6 abbbgds: Bas(POs),,  Sri(POy),,
Ca3(PO4)2, Hg3PO4, MgNH4PO4, MHNH4PO4, FGPO4, CTPO4, A1P04, BIPO4,
Sn3(POy),, Pbs(PO,),, (SbO);PO,. d8s63gog0d0 oblbbgds yggmes gmbege-
&0, gots FePO,, BiPO,, AIPO,, CrPOy4, ganaqm odmgdogem asdm-
496909mas 93mboyydol JnAmambays@o ob gmbysgo. odgwsb go-
3m3mnbomg, 5308 3MG-gmbaysgnmo dgommal dobgozom 3oGombgda
0g4mgs bao sbomodn® gamegoc:

I. Na", K7, NHQr - RINBYO0 M953960 565 5430 (sbsemmans gm-
3060©bysmdawnl dgom©msb).

Il Ba®", Sr*', Ca™" Mg*", Mn*', Fe’*, Fe*', Cr’', AI’", Bi’', — xaaa6o
695396805 — (NH4);PO, 56 Na3PO4 9L xgmcgn 0Y4mgys M dSSKBﬂ%‘)@

3ofggm  d3gxanydos: Ba®', Sr*', Ca*' l\/lg2 , Mn*, Fe*'. 8
3980mbgd0b gmbysdgdo doﬁgoQ nbb636o daoéaﬂogﬁo

39m6g J39%amBd0ns: Fe*', Cr', A", Bi*". om0 gBmbgs@gda ddom-
3703530 o6 abbbgde.

n. cu*, cd*, Hg2+, Co*, Ni**, Zn*'. 0ebndbme  jo@ombms
gmbgs@gdo ablbgds gomd sdmbanydal &un@gda 3m33mgdbedasgedg-
b0b bom3dmJdboo.

IV. Sn*', Sn*, Sb™, Sb™, As’", As’. gb gayxe sdmEIgogoLmsb
Enmomon  bs@mImJdbol mbbbom Fg@ogomsb ©s Ig@ob@ndomdal
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390390L. omadbsbab () BogFmo sDmEBTgogobmseb ghmaw gozbgmg-
b0bob 0gobagds oMmndbabob 3ys388myg, MmMIgmaz 8m(zgdam 3oMm-
39830 donmnaba sbm@datmgds 3g@ogemsl dgsgao.

V. Ag', Hg', Pb*" — RAYBYO0 099396800 356Dog9dmemo Jooem-
dg0g0. gb 3o@ombgdo ammgdgds JmmGowgdol Loboo (sbsmmgos am-
30M©bysmdomnlb dgomogdmsb).

0mbobndbogns, Hm3 88 dgomeb nxcm dg@o bogMom o3l gm-
3060©bysmdanl gmabngnm dgommmmsb, 3oy 3gsgnm-gudamb.

X3VBIO 0903160 353mygbgogees saMgmzg mMaobgero
©33mgds39d0, H™Immgdoy dogm Mg mocmbms 3o@nmbgdmsb Bom-
3mgdbnsb Mmgmey dbgmam bLbsw, by dgggeam Bogs3md3m gL
BogFmgdl. dogomomem, mmmm-mdbodobmemobo (mdbabon), odgmae-
©0m0m3dMdadsdn (©m3), N-396bmomaggbam3nnmmjbomsdnbo (dga),
313896Mmbo s Lb3s.

mAom-mjbogobmmobo — CoHeNOH, mgdogh 36ogom 3o@ombl,
dogs3 pH-ob Mgagqmomgdom, dgbomdgom ©s Lbgs m3@odsmyma 3o-
MHm3930L 3300 dgbadmgdgmons doma oznmgds. mdbodobmeobooc

oergggde:

monmbab
3580mbo
Fe(IID)
Cu(II)
Mo(VI)
AI(TIT)
Ti(IV)
Zn(1D)
Cd(r)
Mg(ID)

—_

3

—

-10 5-10  5-12 5-14 8-

W
N
—_

-12 47

—

pH 3-12

AP s Mg™-ob @sbogomgdmen 09gbgdgb dds@dgegobs s
Bo@Modal (56 53mbogydab) o398 980b dnggenm bomgalb, pH=4-5. &3
306mdgddo @snmydgds sem9d0balb mgbodobmemabs@o. d93wmga gom-
BEoBL 13589396 93mbandal Gu&ab s mygdezqgb Mgdl)-ob mgbo-
Jobmmobs@b s o.3.

bdoMo, 39@0ombms nbnznEsrN® s d30Mg RaNBgdo godm-
gmgo 3Mog@ogumoe 393Mo@ RMm dmbgmbgdamoas s BoHmnmm
60l g58mygbgdmmao, Mowmasb oM osMbgdmdl bLasbsmodm mdogddo,
Gm3gen(g gPmnAmMMma© dgogagh yggms Labal ombl.
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0530 D

60301036333300L (0MBI30L) BOIDBIMN(
RHGNTIBOL LL3d 330MMRIBO

5.1. b0g3m09693980b s30m30b B3DYMHa BmbsLEmAEMEgda

030bgd0m sbomnddo GoMome oMal asdmynbgdymo d93gan
gBobgE0 BmbabbmEmmdgdo: Lombg-3gsfn gobs, dystn GoDs-s06o,
Loobg-so6n, Lombg-Lombg. 88 EAML gMmgzemM3zeba 3mImg by
LobE s goEsEal MARSDBash 398 gMmagbam Lab@gdsdn mymdgs bm-
a30gMm0 dgomeo gdystigds 3mI3mbgbGms gMmgebnsh ©a(3nmgdsl
(Bogomome@, gmad@mmeosmada, gmgd&mmammgdo, ogmboyco
5 mgM3meogydymo Jgomogdo s bbgs).

BP0 goabgmgdol (oymynl) ML bogmagMmgds A Bobaen-
©985 | ©5 I 3oBsL ImFab s 34oFgds 06530 3mMH0 BmbsbbmEmmds.

A= Ay 5.1.1)
Los(z Ar = 960l bogmagFgds | gobsda
Ay = 60l Bogmoggds Il gobsdo

gobgdd0  (LI) Bogmog@gdol (A) bogfom 3mbgb@Hagooms
®obogofmomdsl bmegdgb gobsbnengdnlb 3magn096Eb 5 5bnd-
6396 D-oo.

p=SAm (5.1.2)
Caq
Lo Caay ©d Cagy bogmogmgdol (ambol) Logmm 3mb396@Gs(s0-
g0 Il @s | gobs30.

900 @onemgdnlb  dmGogsins: Lodogdgmo  bogmagfgds
(0mbBa, 3m33mbgb@Gn) A domnsbaw ©agd(30mmo dofamae 3o Ma3ob
- B. g.0. Bogmogfgdsb (A) ghomo goboesb dgmegdn gowayzsboom
©a35(30mmom bLbamab dgdsanbgmn doMamon 3s36m3ma3mbgb@n
ob ao6gdg dabofigge (oo bEHoyemn 38bmemyy§amin, 100%-0560

@330 gds agmmoagms® dgmdemgdgemns). bogmoghgdol gma go-
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BoEsb dgmegdn gomayzebals ggg]@uemdal bafmalbl godmbsbaggb R-

oo %-Jo.

R%:& (5.1.3)
Qu-Q

bowas Qu o Q1 360l bogmng®mgdal (A) HomEabmds Il @s | gobsdo.
Bogong®gdob Il 3obsda LEMmo (Bomosbew) gowseygabol dgdmbgg-
3580 R-0b 360336gmmds dombgrm bos mobrmmaogdmeoglb 100%-U,
36540 3mmo 800Rbg3gb, ®m3 R=99,9%. g.0. bogmog@gdal (A) 99,9%
Mbs 0gmb Il gobsdo gowsbema, bmenm B - 0,1%.

A ©5 B-b g30b960 @ogomgdal Mompgbmdmng dsbsbnsmydgenl
BomMBmaanbl oymeanl (oznmgdal) 3mggma0gb@o Oue, HmIgmoacs
30dmbo@ogb mobogsMomdal:

DA
Olap=—— 5.1.4
ABT ( )

B

LEnmo sEomgdabomgal s9(30mgdgmns O 360d36gmmds domby
@obermmaegdmeglb 100%-L, bmemm bsd@oegmo DDy — g@ob. y3gmes
GdbYH BmbsLEMOMISL ©a30mgdal 9539 mEMdal Jggebgdaol oo-
3000 30 gMogdo o43b.

BbYO  @ogmagob  (@oznemgdol) dogznomgbgds: Lydmodszns,
3gmmagds, gdbEHag309, JHMBsGmaMogommo @amgdsge o bbgs.

boydemndszns oMol dysmn bngongmgdol sofsw s bsdn odys-
o gosbzemol 90 boyom-godnmmo 3mmigbo, abyzemo godbab
388m@m3zggdnm ©s 3oModom, snfmemo bozmogmgdgdal Mdmsmme ysm
damdatgmdoadn gomsbgms (0bggemo godab godm@maqgdom), sfab
@7bx3emndsgns.

baggFo mEmdmal 66930L @edm jo@gdmmads Lydemodsznal @3-
3960@Mady, sxnbgfMgds ey bagbl-jmadgacmbal gobGmmgdao:

dnP Q

s (5.1.11)

Losz P —onb 66930, T-0dbmma@udno §q33gGedncs, Q—gowasb-
3ol Lomdm, R = safab 0bagg@mboman dmwmdngs. gb v3060b36gmn
ababosmgdl dgsfin BogmagMgdol 8@m3gdlL (Imegzmmgdl) Imeob
380b gbgMansb s 3goa96b sogmem s sbgmm 3x/8mem-b.

BP0 BbslbbmG™dal Lombg-somo a3l dnginmgbgds @nbGn-
(303, HmIgmog 98ysfgds bogmngfMgdal smmomdal ©bomb. o3
Mmb bogmogfgds mbggewo, ob dysmo dpamdatgmdnesb gomawmols
20650 dpgmdstigmdadoa.
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abgor gomabgmygdl bdoMowm Jodetimsggb Bogmngfgdgdol ©sbsso-
gm0 56 gobobyygmoeggdmom. dsgsmamom, nmeb sbngmezgdgb bnd-
08530000, dgFmms@o bogmnghgdgdo, AsHs, SiF,y o GeCly dgodmgds
05359(30(M0 M3 JHMEOE mommboes (b3nmgbdn, 3o@30vdn, m¥ymns)
Jemcoegdb. sdmbonydal dotnemgdals sgfMmeapmds aodmygbgdmmos K"
©5 Na -0l 3s60mgdosb ol obs(zomgdmac oo bbgs.

LbgoEabbgs Eymamoal §g33gGed ol djmbg A s B bogmogmg-
4900l Bofgzol (mbggomn ob dyofn Bgmdstgmds) asibgmgdabsb,
mAodmdo (s0fon Gobs) gomemal NBM™m dE30meE  sMmeman
Bogongfgds — A, bmmm obgzom (56 3ysc gobsda) MRgds B bog-
®0gMgds. mfngg Gododn (mEmdmoa-bomby ob dyscin) A s B bog-
®096g8980b Bmemm® Boemoms msbsgamomdal 30933060 go8mabsbgds
Jdgdmgabontiow:

Yo _gZa (5.1.12)

Yg Xp
Lowsis Ya @ Yg o60b A s B-L dmeao Bomo sofe gobsdo
(mEogdmdoa); Xa ©0 Xg — A o B bogmogfgdgdal dmemafa Bomas
obgzo o6 dyom gobado. o — ofal 3mgRo306@0 (FoHmdomn
3JMMmMOEmMbs).

089d&B0 d30egdobomgob sgiemgdgeros a>1; 3bgrggmem-
3530 1bs Bngommm, HmI Xp=1-X, ©5 Yp=1-Y,. 3530b:

1-Y,  1-X,

(5.1.13)

sgdmeapmdal 8obgognm snfaen gabs (mMmgma) gedmaogdamons
dgeMgdom  gcm  sdfmmomo  BogmogMgdgdom s s3mgbsw, O-b
Jdqd69698mn boneyg BofMdmanaqbl asbsbamgdol 3mgxn30g6@L.

o) obEGNM(300L 0467896 3o 3HM3MA3MbYLE 30l Imba(soemgdmac,
35806 3036mM3MI3MBgbG0 3MB(396@M0Mmgds mbgzem Gobseda. 3 dgd-
obggzeda dgodmgds ©s39330m, GM3 F0gemzma3mbgb@nl asbsboemgdals
3M980(3096@0  ©3mznEadmmo o6 ool Batiggol  dganbormmdady,
boem  3msgdgmo §933gMo@ el ©Mmb ol dgwdogo Lowowgs ©
Gmemoo:

D=X/Y (5.1.15)
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sbgmo ©sd390s Ladsmmnsbns, Medwgbsway do3Mmzmd3mbyb-
&ob 3g8(339mmds asgomgdom Bs3mgdos 3s36m3m33mbgb@mab dg-
369300 s dgbodsdabom: XK1 o Y.

demogf asbbbgeggdymo pnmomal §9339Ms@mals 8Jmby bogomo-
9690980L abGoma(30s dgEsmgdom oM@ ngns. dogsmomaE, sMNT-
bobal,, mb3odolb, AMomgbodol 3o@ombgda dgadmgds ©o35(30mM™
36og5mm oMbl ogMmmoan bogmmgdol — AsCls, AsBrs, OsOy, RuOj
Loboo.

36535em 3mMI3mbgbGnsbo LbobEgdgdol dgdmbzgggedn, Gim(zs dgdswag-
bgem 3m33mbgbB s mamal §g33gMe@nMgda sbrmmbss gemdsbgo-
@36, 85306 Fndofmaggb dMsgembaggbm@ost ©oomgdsl 9.6 Myy-
E093035(305b, HMIgemo(3 8080batgmdl Ldgznaemy bgmbsbymdo.

39037965 — 3o@030 35dmbs (smModmagds), bogomngMgdgdals
o30mgdol s 3mMb(3gbGMamgdol gMmboggbntmgaba 3Mmzgbos.
>mEMmdmgdol ML (30mEgds 0b BogmngFMgds, Hmdgmos megnwsbsg
sdEmmon gm@mdal boboo 08ymgggds Lssbasmabm mdagd@do (bLbsm-
do). gb Bgndmgds 0gmb 8536Mm3mB3mbgbE o (8&Ma(3s), 96 80 3Mm 3ma-
3mbgb@n (HmMImal goonbobay 0dgnsmoe dndommagzgb). ds@fn(zo
mAo0dmegds sdfmmawa dsmmaqbnegdal — AsCls, PCls, SbCl;, TeCly
©5 bbgoms sbamabals @mb. 83 dgdmbgggeda dgadmgds aogefmamb
3036m3m33mbgb@o soMon gabal 3gdsbogm@o Boogdom ob du@-
Fmob  390mgdolb bgedomdg LmMdnom. smModmgds-s3mdcmHmda-
Loogol go8maygbgds bbgowabbgs Ladnsmgdgda: Bymal sdobsbs o6
0bgMsbomgmo bsoamal bboggdo s Lbg. nbg@msbomgma bsorm@ob
a0dmygbadol @MML ebszeMan dgoamgdom bsgzmagdos. bymal sdo-
Bobab o6 grgd@Emdamal asdmygbgdabel ©sbszatian dmaxge 50-
70%-b dgoa46b.

35 36m- ©5 8036m 3m33mbyb@gdal sMmma Bogfmmgdda gsmabe-
g35600 04gbg376 s06Mo©, Mbggzem 96 dyof bogmoghgdgdl: F,, Cl,, HCI,
HF, CCl,, BBr, AsCl; o Lbg. bGomdo 5.1.1 3mggdymos bogoon-
96989300 sdMmmawo gm@3gda, Mo babomsg (30mEgds Mmocmmgyma
domgabn sMdsJMmma bogmogmgdgdl.
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Gbmoemo 5.1, 1

99376803 s(30mds smAogmgdoc

>JBmmon gmAads 9emg33680
qm93dgb@o H, Hg, N, 3scmmagbgdo
3o@Morgdo As, Bi, Ge, Pb, Sb, Se, Sn, Te, S, Cl, Rr, I
BGMM0Egd0 B, Si, Ti, Nb, V, Mo, W

Jemmtoegdo ©s mjbodmmMowgdn

Al, As, Cr, Ge, Hg, Sb, Sn, Ta, Ti, V, Mo,
Zn, Cd

0mE0©gda As, Sb, Sn, Te
d6Mmdngdo As, Hg, Bi, Sb, Sn, Se
mgboggdo As, Os, Ru, Se, Te, S, C, H
dgmomdmEsdn B

5.2. BmbsbbmAmdab bombg-Lombyg (9dbGMsg309)
306md980 3 dsbsbosmgdgmo bownwggdo

q9dLEMag30s 80g3m036585 FadMF0 goEsbzmob Godb — Lombg-
Loobyg ©d BoMdmomaqbl domdge go3M3gmagdam, dm3ymataem Jg-
omeb JoBon@ sbomaddo. gefomme asdmaygbgds bogzmaghgdgdal
00096@0x30(3060930L, 3mb(396@M0Mgdal, o(30mgdal, dgbomdzal wo
356babEzgFal EOH™L.

o30bgdoo sbsmabdn gdb@Meg0s doMomsmam g88myqgbgdemos
0mbmo 5dmhgbabs s 0@abGogn(znMgdobomgal. ©oznmgdol MHmL
3ol 0ggbgdgb 3oGombms LobEYIPMa sbamabolb gomzzgnm LEowo-
90%bg; 3033 godogMM-dodom@ ©s bbgs dgomogdomsb 3m3dabamg-
30bob BofMBmowggbl Logdome gu39d&me ©s Londgom dgomel dEs-
35 3m33mbg6@Gnsbn bob®gdgdal Joday® sboemabdda.

4L (300L Jgom@Adn FommE 5M0L gsdmygbgdmmo sEemM-
30b9mo s MmMaabymmngobmnsbo 3mMm33mgdLbogMogda, MHmdmgdacs
39650 gdLEMea0Mgdnsb mMasbmm as3bLbbgmaddo (JemmMmegm®-
do, 396Bmma, Gmenmmo, mobJmmGosbo babdoMdswa, ndmsdaral
L3oMmE0, dymebmma, ©s bbg.). 88 EAmL 860336gmmgbsm ndHgds
3gomeEob ao8mygbgdall @nodsdmba. dogsmomaw, odgmomamomdbo-
3o 830s396 go6g3mdo pH=9-10 6ozgmmsb(ll) boc3dmJdbals dogs3ma-
3madby®  5-6g3fs bgmodlb, Gmdgmoaz 3oMase gdLGMogoMmgds
JeomBmgm®dom, 88 ©HML JemmEmammdosbo gobs dgogghgds Boo-
mo@. Mgogne LymgdGNFns S oBmmm Mol gsdmygbgdmema Bo-
39mob Bmgms 9¢dmBgbal, abg 456LsbemgFabogal.

37683505 560l M 55 83b (60 dgdmbz93590 mMf gMmands-
690dn dgymgzo boombggdl) dmmnb bngzomngmgdnb 356560mg80b
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8080bamgmal: gdbEMmeanmgdsmo bogmagMmadolb Bomdmddbs, gobgdl
dmeol dabo gobsBormgds @s bbgowabbgs 3Mm3gbo mEgsbme gobsdn
(obm(z0s(309, sbm(z09(305, 3mmndgHodszns).

94L& nma LobGgdgdol smbaMmabomgal Lofmggdemmdgb dg3-
©gan §9fM3dnbgdoo:

JFbEFA3IB0 — asdmymagomo mEgsbmmo gads, Hmdgmai dgo-
(393L a03mB3mogmem — g4LEMagnfgdeem bogmagmgdsb.

JFb&3396G0 — MFgsbama gs3bbbgemo, Gmdgmoy godmbgemo-
a3l (09dbMog06gdL) Losbsemobdm bogmngmgdslb bysmasbowsb.

59996653505 — 9JLEGSET0 (MmEgsbnm gobadn) goblboemoa
Bogomngmgdob Bysm-g30bsdn gomayzabal 3Gmzqbo.

/99968350 — 353mymazomo Bysmagebds, Hmdgmog dgn(393L
LB G0Es6 go3mbgmammam bogmngFgdsb.

376835000 JgbsdemgdemnmBs s 3nMmmd330:

1. mommbms 0mbgdol, 96 bbgs @sdmb@yma Bobogs 3gdal mMgos-
bmem  30dbLbgmdo  gomayzebabal suzomgdgmoas IgbGob aobgod)-
Momgds. 330bomgol mommbolb 3o&nmbgdl dmdeggb wdyb@m 3ma-
3madLgdals, beemm dgbGoob 3md3mydLgdl — ambymo sbmz0sdgdals
boboo;

2. 9dbEMag(305 Fgbadmgdgmoas, Hmzs gdbEMmeanfgdswa bogmo-
96905 gxem qzgmgbse ablbbgds mMasbym asdbbbymdn, zowg
Bysmdo. Moz O™ g8 0s bmmzs@soob s (3069 3nMod ool
0696309, 8o Jg@ns godmbBzmamgal (9JbEMsg00b) batabbo;

3. mfgabye a03bbbgmdn Bogmagmgdol asbbbobs s LEHmma
q94LEEMdg(300LsMzgal s (30madgemos dobo SoEMOHMEMINGMal v dENE-
39ymgs (g.0. ob o6 ¢bos Jgoezmglb doAHmgamu Kanzgdb
SOsH, -COOH, -OH s bbgs); bgms@ob dogs megsbyma bsboema bo 3-
dom dmmmdolb @bos aymb, Goms Jgdmmb dmmggmmol 3nw-
Hogorn@o 6560mal deomzn@gds.

4. qdbEcagdzool 3Gm3gbo byl @bymdl bmmgs@oznsb. dogs-
moma, 3odondab (Il), 3mdsm@ab (Il) s Lbgs m&G3nbG0sba 3o@nm-
bob mgbogobmmabs@o JmmEmemEmdnsb gsbsdo 8-mdbodobmmabals
(bmgoe HOX) dmmygznmgdmsb Bsm8mddbol bmmzgsdnmgdaem
3GmEd@b — M(0X), nHOX, 4.6. s@9d8L.

5. 0mbyMo sbmzns@qdol gdb@Fogznnl ML 360d369mmasbas
amboms IgbGn s dBmIs. gdbGFog00 NoMgbogds 3oGambals IgbGob
30DMobs ©s Dm3ab dgd(3061980bsb. bbgs 08bsdsth 3omHmdgddn ggem
3oMaom  9dLBMog0Mads gMmdNbGnsbo  3580mbgdo, dgmemgdoom
(39050 — M0 ©S 3003 NYBRO™ (3000 — bddIYbEGnsbo 3o&0mbgdo;
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6. Lbgo 0063356 306mdgddo qudim 3oMasm gdLbGMegntiogds
daMaen 3madmadbgda.
domnms@n 356mbn s 356560cngdol 3mbbGs6§gdn. LB (300L
3Gm(39L0 g8mMRamgds 6gMmbLE b go6sbnmgdal 306mblL: 58 dgdmbgg-
3990(3 A Bogmoggds bobomogds mEgabm godobs ©s bysmmagabsl
dmc0b o 8ysMmmgds nbsdnznma BmbsbBmmmds:
Ag, = A (5.2.1)

dobome 3mgdggdal 3obmbols msebobdac:

0Oy,

OAmtﬁ‘d

Kp= (5.2.2)

gy

33M0g0, 88 Bobgdda bagmngfgdals (A) gfo s 0ds3g §mE3al
sd@&ngmdoms gomomds dgwdozn §g33gMaGmabs ©s B6930L ML
dnwdngo Loowgs. ofgsb godmdwanbaty, Ky — Eomdmowggbl go-
6560emg80b 3m6bES6sL. GgomaE 306mmdgddn (Me8ogbowss 9g@0-
MEmdob  3mgxnoEogbdo gsbLagnmmgdom mmgsbamo gobabomgal
Bogmadoss (36mdagan) 0ggbgdgb g.6. gobsbnengdnl Mgsenay 3mb-
b8 s65sb:

[A]mﬁ)‘é. (523)
[A]\’ﬂ

(30 u—07, Kp -b 360d3b9mmds obermmgmnds aobsbormgdals gga-
o608 3mbLEGbEGSL. oM Mgy gads bLbsGns ©s BogmogHgdab
Jdgggbormmds mMagg Bobsdo gfmo ©s 0dsggs (9.0. mMogg obsda abs
9600 s 03539 MEBom s@Mbgdmdl), 35306 gobsBormgdals 3mBLEGS6E)e:

S(Y)@b.

Sty
LOES(S Sesy. @O Sg,, 9M0L bogmngMgdol BmMIob bLbogmds mMasbym
gobobe o bysmazabada. dgbodedabsw, gdbEMogamgdgma bogmag-
905 bLBsMgddn Lbgssabbgs gm®mBom dgodmagds sMbgdmdogl. ©3-
©gbs©, 30598 039mae Nudm 360336gmmasbas Bogmngfgdal ygzgmes
gm&dob godnGo 3mb39b@Mo300b Gommmds Bysmbs s mmgsbaym
gobgd830. g.0. gobsbomgdal 3mggozngbdo:

K§ =

Kp= (5.2.4)

c,
D=—"% (5.2.5)
C%

1 = ambyin domo =0, 35306 o=].
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356560 gdal 3mgg30(3096@0 ©edmomgdgmoas gdbEMogool 3o-
Mmd93dg. 8og., bLBsGalL pH-Bg, 9JbEMa396@L 3mb396@Ms(300bg
(Pogob aobsBoemgdal 3mbbEsbds dmwmdngns, Mm(3s L=const).

9db@MoEogma 3Gm3gLol dobsbosmgdgmo bowowgs samgmgy
396BF3500b (369 353mE3emaemz0b) bsmobbn — R. ol 453m0obobgds
%-30 s BaMdmomagbl mEmgsbam gobsdn bogmagfgdal Logom
3Mb(396&M5(300L GofEmdsl Bngmogfmgdol aodmbagamm 3mb(39b&Ma-
(300L006 Byomazabada. Bagmagfgdol Homegbmds mammgnm gobsdo
&mmoo: Qg =Cgy Vi, ©0 Quey=Copy Vorsy Lowoi Cgy o C.q, bog-
®09M g0l LagFom 3mb(396@Mo(309808 Byombs s MMgsbmm Robsdn;
Vi, @0 Vg, — @0bg00b dmzmmdgdo. 93 5bodzbgdol godmygbgdoom
3565b0mgdab 3mgz03096@0 (D) dgndmgds @agsgegdotma gdb@msd-
300b batobbmab (R).

Cm(ﬁ&. : Vmﬁ?). -100 D

C\"“JV\"“J +C Vm(ﬁ D+ V\?;J. /Vm@g,

R%=

100 (5.2.6)

o, o

3565b0mgdab 3mggn0gb@o (D) gsdmba@egl bogmagmgdal bagm-
oM 3mb(396@Md(300md Gomdal MmMnzg godsdo s bybgdcngas, gb
Loney sdm3oEgdgmoas 356560 gdals 30Mmbgddy s o6 sol o-
dmgzogdamo gobgdol dmnemmdedy. D-asb gobbbgeggdom, aodm-
B3momazolb (94bEMogoob) batobbn — R, Gm3gmoai Bomdmowmggbl
bogongfgdal gdbEMogacgdnm Bomb LagMom 3mb3gb@Ms3000s6,
©53m30gdamos Gobgdol dmmmmdgdal Gommmdsdyg; bogomngfg-
Sob gobsBomgdal 3mgya0gb@ob gMmo s 0dsgg 3603369emmdals
dg0mbgggodo o obgzg bysmeabolb Vg =const dy@dogmdob ©MHmb
bogmog@igds doo PGm domosbsm aodmabgmamads, o NRc™
39805 masbemo gobab Fmzmemmds =V,

meg*

36540 3mmoE oo 360d36gmmds 843b sgMgmzg eymygab gsd-
GmEb — o, HmIgmog Bamdmowagbl mma (1,2) Bogmoggdol gsbs-
Boemgdob 3mgx0(3096@ 0L gommdab.

a:% y bOQOG D]>D2.
2

94L& g(300L 3BM35L0L MBaggMbamH Fobobosmgdgmb Bomdm-
00a9bL g7bGMogi00b 3mbbG6GS —K 6. Fo35momO@, 007y gdbE®o-
a069dqmn  bogmog@gds  dngogmddmgdbymo  BogMons o ab
domosbo@ ol godmbamomamo mMasbyma as3bbbgmom, 85dab
BmBobBmOMds godmababgds 353wmgabsnmam:

Mgy +#MHL () = ML,y + mHg, (5.2.7)
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BmbobbmEmmbal (5.2.7) 3mbLEsbEOL Bmmgdgh gLE®ad(30ab
3MbLESBEGOL s ob obg godmababgde:

[ML T, - H TR,
[M™ ], -[HL]%,

odbe= (5.2.8)

ab 03sb 6036s3L, MM gdbEMog30s Jgodmgds asbgaboemma Hm-
ams RzgmmgdHogo mE@s b Koo Mgsdzns.

5.3. 9L Mo LabGgdsms §n3gda
©3 3Mm3gbms 3g4560%dn

94b@Mdgogmoa LabEgdol gmobogngsasl Logydgmew Ywggh
LbzoEabbgs Bog@mma: gdLEMmoanb@gdalb dnbgds s m30Lgd9d0; M-
a6 as8bbbgmgddn gdbEMagnmgdamo bogMmgdal Godgda, g4b-
BFogd300b Ladyamgdgdo o bbg.

3ot B0g0 bogmogmgdgdol, 3m33mgdLbbogmmgdal @s sbmz0s8gdabs
qdbEMagzos Lbgowsbbgs 85dsbobdom 303mnbatgmdl. &3 dbcng ob-
bbgoggdgb:

1. gnbogamn 356560emgdol Jg556083n. 53 394560b30m gd-
LEFOgMEYds SMdMMaSbmma BogmngfMgdgda 3mzaemgb@mn 335d0m,
Gmdmgda(g mEgabyem a0dbLbbgmmab o6 Bafdmgdbals Joday bogHob.
sbgmo bogmngFmgdgdob Mm@ gobsb dmeob gsbsbomgds BomBmomggbl
BoDdagne dmgmgbsl (30baM-goombal domgdom dmddgmgds): dogo-
momas, By, I, HgCl, Hgl,, AsCl;, AsBrs, GeCly o bbgs. gdb&madgos
JoomBmam®dom, mobdmmEnsbo Bobdnfmdopnm ©s bbgs mMgsbymao
a0dbbbgemoaon.

2. bmengogamn dggfsbnddn. 53 394s60bdom gJLGEeangdosh
bogmogfigdgdn, MmBmgdaiz MmEabnm as3bLbbgrmgdmsb Bocdmddbasb
Lego@gdl. dogomoma, sbombgda: NO3, Br, SCN, ClO; s Lbgs
99bEMdg0MEgds GEM0dNEar-gmbas@ol (C¢HyO);PO gs3mygbgdoo.

3. dnmsGcn-bmengzgo§amn Jggsbnddn. 53 394560b30m gd-
LEFogoMmgds dobgMommma s JM33mgdbyMa dgsggda (domn bagm-
om gmmdygmos: H[ML]). 9db@Moagb@ow godmoygbgds mmasbaemao
353bbbgemagdn, MMImgdosg asshbosc 3MmEmbob Bogmmgdal wbsmo
(9-0. 3EMEMbBaboM©gd056). o dogzmmgbgds L3nMmEgda, 39@&mbgda,
3o G030 s Moo gogfgdo.

94L@Mdg06 53 mmn bogmogMgds dgoands 3oGomba&a bobamal —
30M5@0Mgommo ob bmmgs@omgdymoa 3GMEMbobogsb s sbaombyma
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BoBoemal = 3ygogolb sbambobagsb. 83 3gdsbobdom g4LEGg0M@gds
sg@gmgg Fe(ll), Sb(IL, V), mg@m(lll) oo Lbgs. dmag 3mb(396@0-
9010 omomdysgs bLboMgdnwasb.

4. 0mbamn sbm3058980b (0mbain 6yz0emg80b) 99683 300.
53 8990b0B30m g4LEMg0MEgds 5306960l BogFmgdo G sbombgd-
@56 (MnOy,ReO} o 5.3.), mGgsbmmo Lamygdsggdalb GBomma godo-
mbgdals bagMomgdo Mo sbombgdmsb — [SbCle], [Zn(SCN), > s bbg.

5. dngsgmdsemgdbaymn (bgemsdmmn) bsgmagdob 59bBMsg00b
895560 83n. 3350 bgms@mEa 3m33mgdLbbsgMomn dbgmaw abbbgds
Byomdn, 8og603 3oMgom nbbbgds mMasbmm as3bLbgmdan.

954300 dgodmgds Bomdmgaanbmo d93gabsnfoc:

Mg, +nHL q, =ML, ¢, + nHg, (5.3.1)
94L& (300L 3MBLEGSbEGS:
[MLn ]m(ﬁ L [HJr ]1'1‘ .
0db®.~ m+ . n . (53.2)
[M ]%‘;14 : [HL]m@g.
oY) og3¢d3z9dom:

1) @oommbob 30@0ombab 3m33mygdbycn gm@dgdol 3mb39b6@ms-
30> Byomeobsdo domosb d(306hgs mommbal [M™]-0b 3mb396@Ms-
(30bobmsb Bgagdom. 85806 Cg, =[M™].

2) byomzabsdn bomdmngdbgds dbmmmm gMmo 3m33mgdbo;

3) 3m33mggdLbol dgagbommds o6 0(33tmgds MMasbym gobsedo,
35306:

[ML, 16,
D=—— % (5.3.3)
M g,
[H" g [HL]?,
=D (534)  HD=— O K (53.5)
9db® n +19n 2db®,
[HL] . [H" Jg,,

0dgwob a53mImabatigmdl, Gm3 gsbsbamgdol 3mggangbdo ws,
dgbododabo, gdbEMoginol badobbo odmzowgdmmos mMgsobayem
gobado Mgogqb@ob Mommgbmdady, bysmbbbstmolb pH-bg s Lbgs. o3
39d960B30m BagmogMgdol smBmfgbabs ©s ©aznmgdobogals bdnMowm
303m0ygbgds:  @omodmbo, mEmnm-mdbogdobmenbo, 3ofMnpom-sbm-

Bog@mema (3560), 5(39@0e-5(39@™b0 s 5.3.
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®30bgdoo sbsmaddo bogmagmgdgdol (ambgdol) gdbGHedommeo
3gom@oo 508mhRgbs (nnbB0gBo(30Mgds) s ©a(30mgds d08wnbamg-
3L bgdmo 5¢603byyema 3g4060bJnon.

0mbms s@dmboBgbsm gommme gs8maygbgds, Mmame(z Bysmda
dgF93000, abg Bysemdo JgyMggzemn mMgsbymo asdbbbgmado: L3om-
8900, JmEmgmdn, 596Dmmon, ndmsdamal b3aMEon, mmbjmmmasko
babdoMdswn, ogomamgmgfo ©s 5.d. (sbMoemo 5.3.1, a3. 52).

93bEMsg0nm dgomeb, bbgs dgomogdmeb dgosfgdam, goshbas
domgmo Gogo 3068 qbmdgdo: 1. dgomemn dscaemdzmdbmdnsmygs (Lbos-
Baemadm 3mB3mbgb@o — ombo Bysmblbbatnlb oo dmmmmdowsb go-
©03yd300 mFgebymo g3bLbbgmal dgetgdoom 3306y dm(3emdadn).
2. dgomo bsndgmms. Losbsmadm 3MB3mbgb@n domnsbom gJLEMa-
30607005 MmMgsbnmn godblbbgmom ©s bsgmgdsw sMab godobdngdmma
®36a94LEMg(3000*) (396Lb3s393s Meboomydgobogsb). 3. dgammn by-
99805, 3g0drmgds as8mzymo s ©o3d(30mmo bogmngMgdgdo 3sdo-
b3, im(ze Lbgs dgomegdom gb dgdmgdgmas. Madrgbss 9b@cag-
30 3gomeo odemgzs m3@ndnbs(300b o dgbademgdemmdsl (pH-0b
M98mencgds, 4sdblbbgmol dg@hgge s bbg.). 4) dgammn JomGngn ws
b6msgns. o6 bogommgdlb L3gEosma® bgmbobym-s3smagmmab (9d-
LEMOY(300 GoMEgds godymezn dodcol Ladnsmgdom). gdbEMsdgonbso-
30b bagotm ©Mm 2-5 Bamas. 5. dgamamn 65 3em93dMmmdsGgzomns (358m-
MoEbamos dogmo Mogo sbsmobaMmo m3gMs(30900, @amgdzs, gogom-
B3, Rotrg3b3s 00 5.8.). 6. dgorm@b 5526 35dmyg6930b gsmom wnsds-
dmbo. 358mygbgdammns BogmngMgdgdal semdmRgbol, ms(3nmmygdal, 3mb-
(396@M06980bs s MomEgbmdoma gsbbsbrmafnbemgal; gotomme godm-
0ygbgds safgmgg nbbEENM3gbGmo Jgommgdals dmenm bBswngddy: g4-
bdogEege-gm@m3gdaaer, gdb®ejener-s@magm-ssbmmdsoym,
9db@MogEogeE-3mmanma@egogm, gjb&Medgegm-bdgddmoman ©d
bbgs obsemnDdn. godmygbgdamos dg(3bogfmmo 33mg39-dngdal @A™
3¢939%0L,  @ndggdal, abmzosgnol  3MBLESEEdAL,  3MI3magdbos
daMomdol (118gMomdal) 3mblEsbEgdal, bogmngmgdals dgwagbo-
mmdob smagbobmzal s Lbgs. Mbos 5nbndbmb, HmM3 mmasbmm asd-
bLbgemms 3MS3mgbmds Gmgbozymns. s308m3 sb63emn 8o 9brs FsGsm-
w@gb 308bmgz oMm3sdn s 3353050 Mbos 0dbglb @szmEmo mMa sk
358bbbgemgdmsb 3mdamdab Bgbgdo!

9600335 @ 3obnmdzs. bogmngfgdgdal (3mI3mbgb@gdal) om-
dmBgbabs ©o aobbabmzMal @MmML gofmgdy, bgmaldgddmgma 3m3-
3mbgb@nb gogmgbal mo300006 sbo(z0mgdmae, Bomomm 0ygbgdqb dg-
boemdgob.
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d9600335 sMnb JodomEo 3Gm3gbob Jgggmbgds (sb dghgegds)
abgon gmEg bogmogmgdalb Dg8mddgmgdom, MmBgmbasg Mbsco ogsb
dg(339mb doGomswn Mgodznnl Jodsmemmagds o6 bofdomg. 53 @AM
o6 bogds sbomo gobolb Bamdmdbs, Mamsy 8dzoMom gmabogds
dgbomdzol g3oGs@abmds o30mgdol dgommmsb dgostgdoo (53
Jdgdombgggzedn godmoaoibgds ghon gabal Jgmeg Gobabogsb wo-
30mgd0b m3gfo30gd0).

a560bb3939896 dgbndgz0l M Lobgb: MgM3MEbsdn gL (Bmbsbbm-
b)) ©d 30bg@ogn@b. mg@dmnbsdogmma dgbomdgobsl gadonl
3oOmdomo  3mbb@ob@s  (bomsbsm  30Mmdgdal dgddbnm) 08wgbow
dotgds, Gm3 bgmolbdgddmgm 3m33mbgb@Ls s Mgoggb@l dJmmol
MA0gHJdggo0L 3Mm3gbn 3Med@ngnmem o6 d0dnbatgmdl. g.0.
dg600dma bogmngMgdolb 3mb396@Ga(30s 03 bm3sdgs dgd(z0Mgdeemo,
3 sbamadyo bogbomon o6 gogbomegds. bgds@mew Jgbomdzal
36m(39L0 dg0dmgds d58gabsntom badmgowgobmon:

bbbodPoo: A — Losbogobm 30d3mbgbyo + B (30bodggo)

— — _
+ R Mg0g9680
Tl AR s BR

o4) 539185700 393860rdag R™ Ggogqb@L, Gm3gmocs Hgognsada
dgnb d0bstggmasb — B, 3580b bLbsmdn Bodmajdbgdo:

B+ R’ = BR’ 03pgbom dpgowo 3madmgdbo (sb bogtmn), Mmnd
Mgodos BHR +> s Bomodammgds. 0bsmggzal gogmagbal mago-
©36 o30mygds Jgbadmgdgmons sgGgomgzy dabafiggol (B)-b ¢sbggomo
bocabbob dg(33emoom.

dnbgBngmmo dgbomdzs 93ystgds dgbsbomdagn 3m33mbgb@nl (B)
©5 bLosbomadm bogongFgdal (A) gfomo ©s ngogg Mgoggb@omsb (R)
MOM009M0d3ggdal bohdemal 333906 gobbbgeggdol. dogsmomsr,
MnOj; s CI™-b dm&ob 808w0bstyg oboyzomgdama Mgsdioolb boh-
Jocg dombg 83060985 BMbgsG-0mbal msbomdabsb.

sdMmng s, dgdbomds3585m nyg653896:

1. Bogomngfgdsl, Gmdgmog gocgdy 3m33mbgb@msb (0mbmab)
Bo63m73bals 39360 NBGm Jpagmsw 3mI3magdLl, 30y bosbsmabm
bogmngcgdobmeb. dsgsmoma, Co(Il)-ob momz0s60wnc smdmhBgbals
bgeb demals Fe*'. 59 dgdombggzedo 30bab(lll) dgbobomdsewm 0gqbqdgb
33mbo9y30l gomEnwl, GmIgmoacy 6 306sLmsb(lI) Bsdmddbals dg36ew@
@M Jpamo Jm33mgdbsbombl — [FeFq]’ -U, 300060 mom(300b0c-
0mbgdo (SCN7).



2. bogongfgdsl, Gm3gmo(z 536 3memgdl (3069 bLBswn 3oMm-
JLogdob Bomdmddbolb dgogm@-gada® Mgsdoslb. dsgsmomswm, mao-
bolb 3gogol mobomdobol Fe(OH); of amgdgds sdmbondal Gy@om
(pH=9-10);

3. M9mgbbogmngmgdsl, MmBgmo (33mob dabsmggzolb ¢obazom
bo@obbb. 8ogomomam, &n@g 30Mgdmdn Bysmdswal 3gGmdboco Cr''-b
06303 Cr6+-8Q3 5 8dmbodals &m@ob 8mddggdabsl Cr(OH); oo
Bo3mogddbgds. gb 3Mm3gbo g88mygbgdememoas  Cr(Ill)-ob ©obsznemgd-
Mo A" o Fe3+-b0306 (88 dgdmbgggeda  AI(IIL) s Fe(Ill) ogmgdgds
3ommgbogdal babom).

4. Dgad0frmma oJ@&0m® bogmngmgdgdl degsmamaw, d3mema@m-
a®agomem dgomedo d3mmaemmamedgdol dgomgdsbs s 35g4bndndab
300335Mg00b mogowsb sbsznmgdmag.

d9600030L g899&nOMdob dgbagabgdmow 0ygbgdab g.6. dgbne-
830l 0brgsbb. 3960330l 0brgdbo o0l gomgdy 3m33mbgb@ob (-
boggal) LagHom 3mb396@Ma300b dabo dgzegdncigdgma boborals
3Mb(396&M5(300Lmb oM Mol crmastamdoa. g.0. lgm;

9995

Jodog® sbomndda gofome 0Ygbgdgb Bmams sfemMasbam
3d9360085398L — 30Mmgmgmbagadgdb, 3mmogmbagadgdb, gmbygm®maygs-
390, BoOMM0EgdL, momz0sbogdL ©s Lbs., obg mEMasbym dgdbocm-
35390L = 3060b, @0dmbal, 353mal, Mdal, Lagmagomol 3¢oggdl,
am0o(3960bL, momdstomgobsl, 3m83mgdbmb HI-b s bbg.

Jodogm 565mabdn Bmgxg® dodoMmeggb Jgbomdgals Ladncabda-
A 3Om39blb — gobnmdzsb.

3960835 oMol bnz009/930b bsbynb gmmdsdn ao0593560L
36Gm(39L0, E™Igedog ob o3mabl dobmgol ©sdsbabosmgdgm Mgod-
30890 35b3gmob @bamb.

aobobnmdogom 0ygbgdgb, dsgomamsm, 3MmEBmbadaznal 3Gm-
39bL, OmEs 3gbomdym bogmngfigdsl od3b LabEo gdayce omgo-
Lydgdn, o6 0k Fob ao3bgmgdom ©s bbgs. 3080mbgdal s6ombgdmab
(OH", CN7, F") Bo63mddbogmn 3m33mgdLbgdol gobomdgsl sbogbgb pH-
ob 933069800 @ go(3bgmgdooc. Jogsmoma, Godobal 3gMmJLbo-
o 3m33emgdbo dgdyeggdoms s gozbgmgdom admgds. gobomdgs
dgodmgds safgmgg 398bomdsegn bogmng@gdaol @oysbazom, 86 mgom
badagdgma 0mbal gobggoma Gasbzal dg3zmao.
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5.4. JEm3sGmamogomma sbsmaba. Igomegdab
3mibogngsns. dsmn 36bo s 360d36gmmds

JEmBo@mamogns Godognm-dodomo sbomodalb gem-gMmn g8
360d369mmm3obn s  gy9d@ Mo dgommons. dgoimmo FoMomE  oM0b
a53mygbgdmemo 3g(3609Mgdabs s B 9460 30L Lbgewsabbzs bggg@mdn dmgmon
0a0 59m(306980L  gomobagfgmom: 1. sMomMasbymo ©s mMgsbamao
Bo3mImdal Homn mdngd@gdol dgdsmagbgm 3m33mbgbGms @sobe-
(30mgdmoE. dogamomom, I(39bstgmma o (3bmggmn 3033968 gdnb
a03mymazs; 2. bogmngMgdgdal 3mb39b@&EMamgdobogal — dmog® gobbes-
3909mo  bLbboMgdasb. dogomoma, FogMmgmadgb@gdalb  asdmymaezs
bmbgdM030 Mmdagd@gdowsb (brmgab Bysema, Bossgo, 8ol momodo Jobgdo
5 bbg.); 3. BngmngMgdgdal (3089806530, s6Gndom@B 03900, BoMBo(3938)4)-
0 36135658 gd0 s 5.9.) 0b56193980b5g56 asbsbmgmoggdmo.

4Om3sGmaFogns Ggodsms aymgnl bbgs dgommgdmsb Jgwmsemg-
dom, Bomdmomanbl @nbsdngn® dgomel, HmImalb Mmbsaig LHym-
©905 LM (300-EabMES(300L FMdzomR MO 3BIM(3gbo. 3M33mbgb-
B ©(30mgds bgds ImdMazn Godob bojowdn s GoMmme sfal
303myqbgdmo Boxyemo bobgdgdol sbsmaDdn BogmogMgdgdal 3mb-
(396806 750Ls @S s(30mMgdobamznb.

3bama by Jodnsdo gofome 0ygbydgb JHmBsGmatogagman Ig-
omeol bbgs 3gomegdomsb 3m3dabomgdal 360b303L, o Ladgys-
m9dsb 0dmgze ghmmymon 0dbgb dgb&mmagdamoa bogmogmgdals
3Mb(396@M0Mgdo-o30mgds s MamEgbmdfngn gsbbodmgms. g.0.
JOmBs@mamogns bomImamaqbl sbsmada@m-3ndGopmm dgmmob.

JOm3s@mamogonmo sbsmmado g3ysfgds me 9Mmdsbgmadn dgu)-
9350 (9dMog o dmdMog)” BobgdL Jm@al BogmngMgdal gobobo-
mgdab bsmb. dMog Godom 0ggbqdgb 8ysc bogmagmgdsl, b bLombol
obgm ox3bgL, Gmdgmoi eggbomos abyMGmm dyod Godody, 9.6.
»35806gd9mbg“. Losbsmadm bbbl 3m33mbgb@gdn BmdMsog go-
Bobmob gMmo gogonbgds (gowab) boombomu® wdceg gobadoa,
Gm3gemo(g dmmagbgdymos .6. JHm3s@mamogamm bzgddo.

LmEB 305 Jgbadmgdgmas 08 dg8mbggzs30, Mm(3s 8yst gadsb, g.0.
LemE@dg6GL goshbns bogmngfgdal (3m33mbgb@nl) dmsboddnls dge-
Bggoomo bsn. 8dqoeb asdmdwnbaty, (3696830 — bmM3zns — oge-
mabb3gds gobal, mGogmab, gobbbomo BogmagFgdol (3m33mbgbdab,
0mbol @s bbgs) Josbmddal 3Gm3gLn (Badagna, Jodann) dysta ob
obggemo 3dmsboddgmadob badymamgdao.

) ydsga gobo — Bysin gmEBmzgebo bagmngfgds (sbmmMd96@0), 8mdMsga — booby.
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9dM33 93 03b 9bws 35566wyb d9dwgan mz0b9389380:
1. 3ggdemmb 8mdMogn gobolb 3m33mbgb@ ol sbm®Mmdamgds (godo-
3960) 56 bm@dacgds (Jodoga). 2. blbowgl sbsamgdgem bogong-
905L (3m33mbyb@L). 3. goohboglh gmEmmzeba LEEn&ncs. 4) xb-
3 0gmb 39ds603mMoe 3@ 30(39 o BaMawn 3¢s3960b s @@ ggdal
b99mgdgmgdals ndotion s Lbgs.

dmdmMsz0 g s mbos 8 3dsymenemgdegb d9dwgs dnmnmse dmor-
bmz698b: 1. bLEnEAL LosbsEODM BogmogFgdsbl. 2. Mbrs agmb bs3emg-
b5 dob@o (bosbomndm 3m33mbgb@L ¢bos 3Jmbogl woggmbanb
bogdome ©oEn 3mgyn30gb@n). 3. Mbws ngmb nbg@mEmmo, mbogmmbm
©5 3m(398ma bgmbsbymb gdgd@mcnl dgbsdadabo s Lbgs.

Mbs gozoMBoma s gobzsbbgegma &gm3abgda:

bm@3300 560 0mbols (3m33MmBg6@0bL), 61 Lm@ds@ol” dystn ob
obgz0000 3dnobmddgmom (bmGdg6g o™, sbmmdgb80m) dmsbomd-
30b 3Mm(3gbo.

0bmM3305 560l bogmngFgdal (nmbal) 3mB(396@GaMgdals 3Erm-
(39L0 5@bMEMSH6EG 0L bgosdamdyg (b Bobsmes goymazolb dgwadamdy).

38bmM3305 560L bogmagMgdal 96 aobgdol d;mobomdds-3mb396-
BM0afgds dysma Lbgnmal dogm dmznmmdsedn; s@bmEdg6E8 06 FMo-
03y 303bbBgmom (gemgb6@0m) bmEmdsGol godmmgzbaslb (g98m@ebab)
MBmadgb gemnmgdsb, bmmm asdmbnm gomBEoL — gy b.

LmEBSGOL Bobaboosmgdgmo mgabgds asdmabs@gds bmMdgb@da
dobo gobgmob (gombBgzob) boRdstom, MmBgmoag ymggmo bogmagmg-
dobomgal Lbgomobbgss s gfomn ©s 03535 ©AMal ao63dsz3mmdsadn
aogmomao dobdaema(y, dgbadadnbow, asbbbgeggdmmos, g.0. d0dwnbs-
MgmdlL dgebgzomn sbMM30s. Mo3005306M39moE dbmEMdoMmmados
2@30mdE SbmMdnMgdsmn, dgdwmga dgoetgdoo dbgmaw sobm-
doMgdoon 3m33mbgb®gda. gb 3Gmzgbo dmaswmsew dgodmads bocdm-
390306m0 J93mgabsnfom: sbmEMd6E Dy, MmIgma Immsaglbgdy-
mod JOmsGmamogone b3g@do, basbsmabm bLBsEal go@emgdabsb
d0bo 3535003969 bogmogmgdgdo (3M33mbgb@gdn) sbm&mdommgds
dobdg — Dy bobamda moglh dmoyfal JgoefMgdom s@gomom Sw-
bm@doMmgdowo bogmogMgdgdol, bmmm d3qdmo — LybGsepbmm-
d0Mgdoo 603mngfgdgdal gqbs. dg@bgmmo gsdbbbgmom Ratigzban-
Lab gb ggbgdo MEO™ gs8mngzgmgds adsbabnsmgdgmo ggMab I g-
qd0b boboo s bo®dmnddbgds &mbgdn, g.6. ,JMmmIsGmgmsdydn”,

Gm3mgda(z 30dYOmMaE sgomn 3gbadhbggns.

7 beado@o — ngmmobbdgds Ladagdgma 3m33mbgb@n, GmBgmas dmonbmdgds 8ystin
%sboo.
) bm@d96G0 — GmBgmo(g Bosbogogh (535393L) bmGB3oEGL.
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JOmBs@matogamma sbommabdol 8gommmgda IMsgsmegmmgsbo s
3MogomMnzbmgabos.  dgommgdol  3mobogogaosl  Logmdzmow
1g3L  Lbgomobbgs 3Mabsade: sbomabals Jgbeymagdal &ggbngs,
dmdMog0 s dMogn oDl saMgas@ymo dpamdstigmds, bmmdgbgnb
©5 bLEdsG0b NHNNgM® 8 dal 3g4o6nddo, JHMIsGmamogntgdals
30bsbo s Lbg.

dgbmeemgdob 8560300 dnbgmznm 56Lb3z539896 LESGOINO ©
©0653036 JMm3sGmadagonm dgomeb. bEs@ninto dgommals oo-
bobdo, sbm@dgbGn ©s sbm@mdsgn mdmsmmo dgodzom bLBscdo
LEOEMbaEmE BamBsmgmdsdn s sym36g396 BmbBsLEMGMBaL ©sd-
4o619859m7. d9809a Lodngdgm 3m33mbBybEL (sLMMSGL, LmMbsEL)
330396 — g53mbzemoms396 dgbadadabo go8bLbgemao.

MBM bdnMo 0yg69396 ©nbsdn3nE dgomeb. Mm3mol OHmML(3
Losbamabdm bLBsML o@oMgdab sbmEMd6EG0L MdMez 5gbsdan, MHmIg-
mog dmomogbgdamos L3gosma®m JMmIs@mamagomm bzg@don, bLo-
®5bsm Bgbnb azg00m.

LMEBSEG-bmMdg6E 0L NEmagfmoddgwgdol 3g4s60bdal abgogoom
a0babbgeggdab: dmmginen@-sbm@dzonm, ombaszzmom (omb3do-
dmgmom) JHmds@mafogasl, godsbsbormgdgm-dJomommal, omgd-
300 JOm3s@mafogom dgommb s Lbg.

dmemg e am-s0bmmdomemn dgomeon dgodndogs Gbds dm-
Bobogmbds 8.b. 339895 1903 Bgemb 3(3960Mgmma gdbEHogdEgdab
33930bsb o MBmEs ,JMmBs@mamagns” (gs8mBonbamy dgmdbymao
LobgmbmEgdnwsb ,dMmds@mb® — ggfn). dgomen gGofomme gsbgo-
ooMEs 1938 Brmowsb (6.5. nB3snmmmgzgolb o 3.b. IMs0dgdanl IGmdg-
b0l 403md3946960L 393g4).

dombg gogemommgms dabo gsdmygbgdol ©osdsbmbo 70-0860
Brmgdomsb o 83ysdsmaz FoMmmmm oMab asdmygbgdmmn Mmam s
d9(36096gma 33mgg0b bLggHmaan, abg 3@ ngadoa.

>bm@d(30ma JHmBoGmamogomn dgommmo §dysmgds sbm@-
396&0b (bmEdgbE L) dogc Bogmngcgdgdol (3m33mbgb@gdal) domsb-
@730l gobbbgoggdnm ¢boMb. 53 dodommgdom asbobbgeggdgb somow
> mbgz00 JHEMIoGma ool

Jo8on@®  sBosmabdn, sofMoE-JBimdsGmamagsbmeb dgosmgdoo,
IBOM FoMome oMol 3s8mygbgdmmo mbggemn JOmdsGmaogas,
Mo3gbsma(y bogmogmgdoms ¢dMmagmgbmds sfssgMmeosmns. goMs
330bs, asibgmgdom Bogmagfgds admgds Bobo sofoe gobsdo go-
0543560L ML, Mbgze-dHmds@mamogomn dgomeool godmygbg-

" Losbamobdm bLbomo (gobbbomo bagmogMgdol Batggn) 1byzg@o bogowol FMggndom
39030 JEmIsGmaMogagm bob®gdsdo.
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dobob bogmngfgdgdal omgb@ognnfgds ©d msomgds Bamdmgdl
mmabob §983gGe@m@ady.

obggzen dﬁmSo@mgﬁo%nnb 3960568g3L gobLsdEgMagh mbgge-
@0 @b (ger0b@n) . grrmgb@ob 3gMhgzoo Jgbadmgdgrnns JHm-
do@maMmagnmadol 8603363@003060 3565398 5d0L dg(33mme s, dgbo-
3580bo, JHmds@mamogonmo bob@gdol Lymgd@oymdal godMws.
53 3gomeab Lymgd@ogMmmdsl, sofewa-JMmdsGmamognobogseb gob-
Lbgo3d0m, aobLodmaMagh ofs gMomn, 9Ms8ge mMa godGmeo —
dmdMogo o MdMogo godgdol d4bgds.

MdEo30 ©d 3mdMoz0 Gobgdob 3memammdal obgmgoo gsbobbge-
39096 ™G 3560068)L: 30Miggm 306056@d0 yoma gobs (bmEdgbgan) —
3o, dmdMogo Gads — sMadmmommmo. dgmMg 3ocMnsb@do
306odoo — bLmEMdgb@o sMadmmomumons, dmdMago Gods 30 dmes-
Ao, mM03g 396M006@3d0 dmd@ogn gobob (gemgb@ob) 3g@mbggs vg-
M 860d3b9mmazabos, g0Mg MdMogo godobs, Mowmash gmegbgab
g 3magdo 3mbynEgbznsl bl JHmBs@macogatgdswa bagma-
96900L Imeg3nmgdl sbm@mdgbd ol od@oymmo Dgwsdamal ©s3o-

dsdo.

% 30fggm 356056830  bmM3sG-bmmdybGal Homngomddgogds
8080bsmgmal L3gogon®a d80b — 3sg., bysemds@mmn 33nb Bo&3m-
4860L 394o60b3om, Gm3gmaz gobbadbmaMagl JHms@mamogammao
LobEg3ob bgemygdGoPP™dLL s 9.6. ,d9393980b ML,

mM3gbGom 094qbgdgb BzMomom ©ob3dgMangdam  gmMmgzsb
3obomal (bggomomn Dgesdamo ots 3L 50 8%a™"). 3memomo
23bMMSY6@gdns: Si0,, AL O3, macmmbms mjbowgda s Lbgs. dom bg-
©3306Dg g0bmag gdmmoas gubdzombama@a gango — OH, Gmdgmacs
5393906 g39dg 930L9d980L Bogmogmgdgdl. sbgomn LmEMdgb@gdo wa-
®03Mgbse a0dmygbgdmmos sMadmmommma ©s badygsmm dmmoca-
o bogmngfgdgdal @obosomgdmoc.

s@a3mmofmmo  sbmMdgbdo dombgrn 8amdbmdastigs Bymal
308o6m. gb sMsbobm@magamons, Moaseb Bysmoa (33em0b sbmEE468 0L
Bga306nlb m30bgdsl. dsgsmoma, Si0x-0b bgoadamdg gobmaog gda-
o bommdbabyMa ganeggdo: — Si— O — Si - Bymalb dggegmgboo (Gm-
3gmba(z godbbbgmo dgo3o3L) aoonlb Logmsbn® gmmdsdo = Si — OH.
530b  godm dobo Bgosdnfol ozgabgds ogmgds s JOMBoGma-
Mog0ocgdob dgmgago aob3gmMgdon oo ofol, g.0. LmEBsE-bm-

) Losbammadm 60dydo godze dmdMogo Bobob (gemmgb@nb) bsgowdo. 6odydol dg@o-

6530y o 3g@obolb dgdmay gmngbBolb Jgragbormmds o6 a(3gmgds. bofggol dgdac-
3969m0 3m33mbgb@gda Lzg@do gogmoabsolb bmbgdow godmoymes.
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396@0b MongModdgrgdol bsfo dgzMom oMnb ©sdmogdymn
LmEBg6G0L Immgzmemob Log@mm 3mbgogm®msznady s gabiizo-
mbamyMo ganygdob Jg3(339mmdady. 3sa., dmmgzgmsdn Bysmdos-
o 330b BamdmdJdbgmo gamxob Jgygebabsl, nbdMogds bagomo-
6900l d9393980L boMa. Mo Ny 33039 grmgbBLs ©s ow-
LemEdY6GL Ml 83s, Foor NBRGE™ gBgE o odgggdlb Lbgs Im-
m939madb s, 3gbedadobo, 53(30693L q.6. ,3g393980b ML

(3 3996985 ImdFog goDdob, dob gobobbgegzgdgb dogmmamgdgman
Bofabl (dogmal) dabgogoom. spbm@dgomm JBmds@mamagasda dm-
mame bm@dgbG by Bogmynmgdgmo doems dom MPM™ oS, M3
DBOHM 3omofgyemos gs3bbbgmo (g.0. Jogmyomgdgmo dogs asb3otm-
390mm0s a53bbbgmmoal 3mmofmmdbom).

q4L39603968 Mo oEagbemas, HmMA gs3bLbbgmms dogmmuatgdg-
69350m30b 35 8M@no. bdoGaw 0ygbgdab: bagg® bobdoMmBysmdomgdl
(394Lobl, 396896L), mmbJmmEnsh bobdncdowl, JmmBmgmal, gos-
Bl 3goobmmb s Bysmb (o9 Rsdmmgmomon gs8bbbgemgda gobems-
3900 dogmeomgdgemo doemal ool dobgogom).

LabBo 303bbbgmagdol Bogmyyafgdgma domoals gobGabscmgal
13589896 od&on@ (dmogf) asdbLlbgmgdl. ms  sMe3mmamem
gem9b@Lb 93589396 BogmagFmagdsl, Gmdgmbeg Bysmdswy@n 33als
Bo63m7J3bal gbstn ol (dog., L3aMEL, gogMb ©s bbg.), 35306 y@-
00960 439096980L — bagmagHgdo-s@bmMmdgb@n, bogmagmgds-gemmea-
96890, 9m996@0-50LmMEg6G 0 — bgmgd@onEmdal ©s dgz039d0L gob-
LaBEZMO3L 88 YA M0gMNJdgrgdgdal L3gzogonMmds.

byomdonmMo 33gd0 Bamdmngddbgds, Gmam@y LmGBGEGLS ©s
Bogongfgdsol dmeab, obg Bogomng@gdobs s gemmgb@lb Immab; gb «ze-
Bobgbgmo gogmabol obgbl bagongfMgdols JMm3s@mamaganm 49-
30Dy, dogomomaE, Bgbmma s sbomnbo gmus@dn, Mmdgmbsg oo
373b bysmdanmn 380l Bam3mgdbals ¢bstn, Lgg@nwsb gowal se-
603b¢emn 396303g36mdom (Ggbmmo—sbomnba). Bogad L3nMEnsb
3mdMog g3ob330 Boma gobgmal meb808rg3Mmds LadnMmab3oGms (sbo-
mobo—=ggbmema). gb 0dom s0blbgds, ™I sbamanba dgo(zogL 98nbm-
®angb — NH-b, Gm3gmbs odsb L3eMGmeb bysmdomn@a 63als

2bm@d (300 dgommeoab |l goc0sb@do 3sdmyqbgdamos sMedm-
@90 5bmMEY6E@0, gmg6Gew — Bysmon 56 Bymal @s mMgsbymao
a0dbLbbgemal (3og., L3oEENL, o5(39@™MbbaGGamal s bLbg.) Bamggo.
JOm3s@mamogomgdsmn bagmogmgdgdo sMob3g0G0nfon  Momo-
960 J3909896 30Mmgmda®m qdfeg Gobobmeb. 83 Jgdmbzgzeda
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Bogongfgdol dg303900b gFm-gfior dgbadmagdgem 894s60b3L bocdm-
2003960 J0AHmPmdnHa HMmngm]dgogds bmmdgbEob Boggha bob-
Jombysmdomal godgbo ©s dmmaznmgdol sGadmmotmm )dsbl dm-
ob. gmgb@do dmmommmoa gubjombsmu@o gamygdo mEngb-
Bocgdnmoas ©s byosmmsb BomdmJdbals bysmdsmm@ 3390L. doEm-
FMIMHa Hongemal Momgbmdal godbMnm dmagHogds sMs3m-
o bm@dgbEsb dmmgmmgdal NAHM0gMmgdgwgdal Mbafoa. o3
d93mbgggzedn dombgm gos30mademoas dmdmemmagdol @s(3nmmgds.
300 330bs, gm9g680@sb g b@ by gomabgmabsl, BmbsbBmGmds
3936050 qucm LEMsgsm 3ysmmgds, 300Mmg | 3060068 dn; Bysem-me-
3560 gs3bbbgmal batgzg80ob dndomds qafm dmbabgmbgdgmns.
4m3gem03qg 5306 go65306mds Il 30605680l gofom asdmygbgds mmgs-
bmo bogmngcgdgdol sbsmabdo.

sbmMdEonm-bgg&nea JOmIs@mamasgool gemebnyaymn z9Mn-
360 360305, 358mygbgdamo JOmBsGmamegommo bggdo Bat-
dmoggbl 20-100 L3 LogfMdabs ©s 0,5-5 L3 nsdg@als 3mbg dabals
domb. Bomb s3b9896 LmEBG6G0m (¢dMogn Gobs) o bosbseabm
bofgszo dgodzom Lgg@&ob bgws bobomdn. Lgg@do bLBIMOL asgmabal
asdmagmags bLbaMnl Jgdoagbgmo (30mggnmo 3m33mbgb@n; dom
23Mm39896 s dbabab sbamadl. grmgb@ob Lzg@do gabgmal Lok-
Jofg 3306gs ©s, dgbodadabo, Bogmngfmgdol ws3nmgdals 3Gim3gba
©oE ©MHmb LogoMmgdb. 3gommen medmmsGmGomm 3Maddnieda go-
3mygbgdmmas LodaMmGozobs s bgmbabym-s3s@me@mEal bgmBabebz-
©mImdab godm.

dgomEo dombgo asgsMmmmzms s gsbznmaMms dmmagn(3ntig-
3o bmEdgb@qdal Lobmgbol, ImEgMmbadafgdama bgmbobym-s3s-
Mool 394360l s go8mygbgdol dgdmwga. ©3¢gsdsm gb 8gomen
BoMmImomaqbl gMom-gMmom 860d369mmgeb domamgngd@n® dgomeob
®56539006m39 Igomogdl dmeabs.

domomgygd@aed Loobye JEmdsGmamognsdn goMomm sMob

a0dmygbadymo 3530930 dmmogn(306gdnmo bmMdgbdgdo:
| . l.
=Si-0- ?1 — (CH2)7CH3, =Si-0- ?1 — (CH2)17CH3;

| |
zSi—o—§i—CH2—©; =i~ 0 Si~ (CHy)s~ NHy

|
=Si-0-8i— (CHy);~ CN o bbgo.
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abgomn s@bm@dY6E o0l go8mygbgdabsl LBAHsgsw dystimgds Bmbab-
BmEmds; m8xmdgbrgds 3563gmegdemmds, bgmgd@mmmds ©s bbgs.

®56539060m3g bgmbobym-s3s@o@ummal godmygbgdom (dmagn,
domama B6g30L @1ddmgdal, domemdamdbmdasty ©gdgd@mcgdal,
4Om3s@mafogomgdal  Mgyedal  83@mM3s80DaMgdom, LmEB6EG L
dof(33mol dm3gdal godbGHoo ©s Lbg.) 360d3bgmmgbo asndamws
3gom@ab bobbMogy, Lgmagd@memds, Jamdbmdasmmds, asbdgmeg-
domdo, 35dmygbgd0lb @nedsdmbo s Lbges.

dgomeo gomome g5dmoygbgds domemaoymGom sd@ameo dm-
m939madol, m3G o3 0DmBgMgdob, mEMasbymo s sMomEaabyemo
bogmogcgdgdab ngb@ogozamgdal s oznmgdabogab.

0mb33;33cm0b (0mbJndmz3emnl) JHmdsGmgmogamen dgomob
Loggydsmoe Mg3l omboms d0dm(33mol ©0bsdoznta 3Mmgbo. o3
ocOmb mdfsgo gabab (0mbo@ob) ©s dmdMaga gobalb (gregb@ab)
0mbgdL ImFab 808nbsmgmadl asszmol 3Mmzgbo. s®bo dg8mgadas:

0mbaod(33mgmo bogmogmgds (sbmMogbdo) gmgd@Hmmognt
bLbsMdn ImmogLgdabol dmabmgegh bLEsGAL Jgdswagbgm ombgdl
(3980mblL o6 560mbl), sLMMB56E b bLbsEdn 53 ombgdal g330-
356G Ma Mommgbmdom gomswalb ndsgg bodbol s dxbGal 3mby
bbgs ombao.

obm&dab@aL dobomaw 0ygbgdgb Gmams som@asbym, obg
mEgobye Bogomng@gdgdl, 9.6, ,0mbo@gdb®. o3 dofng GoMmme sMab
a53mygbgdmmn, Bmam(y &bgdMngo, dogomama, (39men@qdo (sboe-
(3089, bEEdoG), Jommaba, Logmags@n s Lbgs LobmgbyFa ambaggda.
LobmgDYF0 MERSBME0 3mEndgHgdo Bamdmawagbl Mxgfn mMasbmmo
Bogomgdal 3memndgmobaznobs s 3memn3mbogbbaznol 3Gimwod@adb.
0mbo@ol  gfo-ghmo  do@m@oga  Bsgsmmamns 9.6, ,Lyegmbobdamn®,
Mm3gemog Joomgds 3mb396@MaMmgdamo amaommdysgom Jzobsbdomols
©0d1303980b @AML s Jgaze3L Lymamxanglb — SOsH. 93 ombadab
Bodnms dmaswsw godmabsbgds — R —SOsH. g.0. bobogbyfo ambo@n
dgoagds mEgebymn R do@Mool o 3obmsb ©s303d06gdmma Lbgs-
©abbgs &41bgdals ombma gbmMa s@mdms xama3obogsb.

dg539M0 39653800 ombmagbytin sGmdms xamyqdos: -SOsH, -
COOH, -OH, -POsH,, -AsO3H,, SH o Lbgs, ®m3mgdog R-bogeb gob-
bbgeg9d00 Imbabomgmdl nmbms go3gmada. sbgmo gognn dgbgdals
®a95900b dg3(339e 0mbo@gdlL  gsshbosor  3oGombgdal  go(33emab
(808m(33em0b) MboGn s o0 33GNnMbnBGgdb bmwgdgb. dosma Jodoyma
gmEIgms bigds@ Mo god8mabsbgds dgdmgabsnmam: R-SOsH, RSO,
Na, s69) oG 0go: R-H 56 R-Na; g.0. 30fggem dgdmbgggzedo 3o@omba
08gm3985 H' gm3530, 3gmehg 393mbggg0do — Na ' -ggm®3sdo.
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sbommaoMoe  obombasdsgmgmo  (30dmd(3gmgmn)  ambo@gdn
ma300b0 LEONYJG N30 Fgo393L gaydy 86930b 0mbmagbu® Kaw-
393L: -N(CH3)3; =NH73; =NH} o bbgo. sbgor 0mbo@gdl asshbosm
3bombgdal go(33emolb bao. dom 8bnmbnGgdl bmwgdgb. dsmn Jo-
oo gm&mdnems bigdogMawe sbg godmababgds: RNH;0H, o6 agcm
dom@ngom: R-OH (OH -ggm3s), R-Cl (CI™-Lggm&3s). 3o&ombo@gddg
3080656 gmdL 30@nmboms 308m(33emab d9dmgan 3Mm3gbo:

2R — SO;H + Ca®'= (R — SO5),Ca + 2H"
3bomb0@gddg J0dabatigmdl sbombgdols Jodm(ggma:

2R — N(CH3);Cl + SO 2™ = [R — N(CH;)3],S0, + 2CI”

MBem doGogo: R-OH+ Cl'= R-Cl+ OH™ s ».3.

GBmE’)nQ’no 03630)30 oacgm@ah/ragn ntO@)aBo, (ﬁmBngnG 830—
(393L Bmam(3 3go3960, 0Ly FdnMo mz0bgdal djmbg xamBadl.

0mbo@gdl, Hmdmadaz Jgozegh dbmmme dgogn®, o6 gudyma
030bgdob 0mbmanba® xanaxl, @bmwogdab Imbmewbiizombscraym
0mbo@BgdL, bmmm mMagg d1b6qdal (dgezn® s gydyma) 353339
RK3B0b 0mb0 @G gdl — 3mmagubdzombamayMb.

ombo@n, Hm3gmoi mogob bEOMEnMmsdn dgoiezb demngmdgs-
396 ob demngmgdam ombmagba® xamygdl, ombassgmom Mgod-
30830 dgob gmgd@Fmmogob bbbscnb 65dabdng® ambmsb, Mmdge-
Lo ogsb 0dsgg 60dbol Igb@o, Gog dob LadaMabdnmm ambL. sbgm
0mbo@gdlb bmwgdgb @bnggmboemamb.

0mb0@gd0lb nmbmagbyMo xamygdo aobsdnmmdgdl nmbos dndm-
(330l 3m39Lab bgmmgdGPEmdsL (dgMhggocmmdal). 94L3gcMndgbd -
Mo oa9bomos dmogho dgognto ombo@gdobswdn ambos Lgmgd-
GEmdob Gogo. dogomoms, gmgd@mmmodol bLBsfalb ©sdsmn
3Mb6(396@Mo300b dgdmbgggada ghmn o m&Gdnb@nsbo ambgdo Lm-
d0Mgb056 d98gabonma:

Li+Na'<K'<Rb<Cs'
Mg < Ca®" < SP** < Ba>'
Lbgoabbgs IMbEab ombgda:
Na' < Ca* <AP’ <Th"
3bombgdal dgdmbggzedn, dmogmgmdg sbombo@ by s60mbgdo sbm-

d0Mmgds dgdmagan Gogal dobgogom:
F<OH <CI'<Br <NOj;<I <NOj;<I <SCN<CIO,
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360 d@0gmmo dm306980b aomababyzgmom Lagocms Lamaboom
30mmdgdob dgddbs: BmdMogn gobob dgmhgzs, bLBsGL  3mb396-
&Md300L, pH-0b, 0mbga dogmals, ombo@al dgoagbommdal s Lbg.
3560690,

Lo gd@NEMdal godMEal Lodnsemygdgdo Lbgoabbgss: mEgsby-
o 203bbbgmoal g0dmygbgds, bmEMdgb@nlb BMEsbmdal, ombmg gbmn
RK3BIO0L &bgdabo o gobmoggdals dg(33ems; sbaemo LmM3568gdals
Lobogbo ©s bbg. Bomamoa Lgmgd@uEmds sbabosmgdl bgmadne 3ma-
3mgdLoab 0mbo@gdlb, HmBrmgdag megab bGEmJ@mEmedo dgozozb m-
30bgmo M90896@ 900l odsbobnsmgdgm g3bgsombomy® Ranegdl.
dsg., ©odgmomamomdbodl, @amadmbl, 8-mgbogobmEabl. 3m33mgd-
Leb 1ll, @3060b, @0dmbals 3gs3gd0 s Lbgs. 3Gonb-gmgcgdol dg0-
(3390 LEdY6EG9d0 Fmsbmgeggb G &g o GNEgdnboms bmgngFm
3968 9dL o Lbgs.

0mbdndmzzemnomn Embslbbmmm3ds. ombms go(3gms ocob dgd39-
3500 LGggom3gGFnmo 3Mmzgbo. 9MINbEG 060 nmbgdobomgal gL
36m39b0 Bmgswsm dgadmgds Bodmgaanbmo dgdwgabsnfoc:

Agigsso T Eaamﬂ '_—’Xagmn + Byigosa  (5-4.1)

booz A Q> B oﬁ)gb 0mbo (3m33mbgb@n) bLbs@dn — grmms@do (dmdMag
3obsdn). A s B — gdfeg ggabadn. 3Gm(3qL0b og@dmmabadommo
3mbLESbEe:
aA * OB
Looa(s OA_ggo CIB_A > B 3m33mbgb@gdals (nmbgdol) og@ogmdes
bLbsMdn, AA s A= 3yod Gob33n. o9 d9&0g3mdsol Jgz(33emnm Bm-
BobBmEMmO 3mbB(396@Mo(309000, 35306 339469ds:
Al[B]-fa -f fa-f
o= BB Ty o Il (545

[A][B]-f, -fB f,-fB
Looz Kas —o60b 3mbBL@obds, by Lymad@ucmdob 3mgxoogbdo,
Gmdgeog sbobosmgdl 3m33mbgb@ms (nmbms) LEMoggsL nmbgs(sz-
momo 36Mm39bob dodstim; fs, f5 — A, B bogmogMgdgdol (A, B) of-
B03mdal 3mggma3096@9gd0 bLbsMda, fa (gofB— ombos  od@ngmdols
3M9803096@900  3ysc  gadada. Lgmgd@nEmdalb  3mgBa3096&0bL
a0dmbomgmgmae nyg69396 94b3960396@ 0L dmBs(39890L.

0mbaos(zgmoma  JHmds@mamogomn dgmmeEo  Bomomm oMol
a0dmygbadymon sMomMasbmmo o mMasbymo bagmogmgdgdal wo-
30 gdabomgal.
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39956560emgdgemn JHRmIsGmgmsgnaemn dgmmmn g3ystigds me
9603569030 IgMggee bombggdlb dmmab bogomngmgdab (3m33mbgb@nb,
0mbaby) gobobormgdols gobbbgseggdmm 0bsmb. 88 dgdmbggzsedo g.6. ,,0bgm-
Gma 3o eMgdgmo” (gmemazsbn bogmnghgds) mogob dgmedntdyg o 3-
3900 gFo-96m domgobl, Gmdgmacy sbEmadL MdGsgo Gobalb Mmmb,
dgmeg Looby, Bmdgmag Mdgn@gzemos doMggm bombgdo Bofmdmace-
396L 8mdMog goDab (308bLbbgemb).

308065B0mgdgm JMmds@maognado abg@@mm do@oMmgdmon as-
dmygbgdmemas bogmoeggemo, bobadgdgmo, (3gmmmemmbal dmggm, senmdo-
6ol mgbogo s Lbg., 3mdMog dmmommem a58bLbgraw — bysmo s b3om-
&0, dBmgogfon dmmotgma bombg, GmBgmmns oggbamas (godbofgdy-
m005) 456 06gMEmem BoGoMgdgmby. 53 d58mbzgzedn dmdMog gobaw as-
3mygbgdmons sMsdmmatimmo asdblbgmado — 396Bmemn, 0bmmg@oba

s Lbge.

® jggom)@nb JAM3sGmamsgnmemn dgormmn Bomdmaoma bl asb3s6s-
Bomgdgmo J@mds@mamogogmmo dgommal gfio-gmo babgl, Hmdgmo(s
08496190 960356730 JgnFgzen Gobgddy bngmnghgdal aobsborgdals
3M9B0(3096@900L g5bLbbgsez9dmm Loowgl. dFeg gobsL BaMdmaowaqgbl
Jm3sGmaognmgdabsmgol L3gnomMom ©s3bsgdnma GomEmal
Jomamo (0gmobbdgds Jomsemanb, (3gmmmmm bl ggmtigda), Gm3gmo(s
53 393mbzgzedo sbEMmgdL 9.6. “do@eMgdmal® Gmenb. dmdMsgn gobal
Jomamal gmMgddn gobgmes brpgds MBmogMgbom odamsmama domyg-
d0b Lademgdnom. bogmngMgdal oaMaz00lb (Bmd@mamdab) LoRdsol dg-
Loggobgdmom 0ygbgdgh 860336gmm3zseb 3oMedg@mb — Reb, Gm3gmogs
Bomdmaagbl badngdgmo 3m33mbab@nb 8md@agn gobals Lohjstinl ggom-
Mol 353bLBgmob Imdom-
b0l LoBdsmgboeb (bob. 5.4.1).
dmdMog30 gobs ol Bysemda -
Jgneg3om0 megsbama gsd-
bLbgemn, dogomomag, dmo- ® A
ol b3oMBo o6 5(39@mbobs L
5 HCl-0b Boggn o Lbge.

dgomeal §q4603s Goy-
mo oM oMb, Losbsmabm
bLBsGb B0 3MmmBzgol (1 85°%), ®
Gmdgemoa(g dgogegL sacgmgg
obogomgdgem 3m33mbabdL,
3089696 Jomomady goe- babsmEm bsbo
©36 gFmo-meo b3-ob ©sIm-
gdoo.  godcmdalb  Jgdwgy Bob. 5.4.1. J6mBsBmadedol bggds

353bLbgmals gHMbE 0
A

[

A 4 v
1T
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Jomamelb Bodm3gdgh domom (30mobp®mdn o6 333gModo (dso dotdn
Robbdmemns dgMhgmemo gs3bLbbgma); jodommatmmo daemalb 39339mdom
353bLbgrn MIbEIMb Fomms sab. HmEgbsag ob Fosmbgsl 0d sgnml,
Loa(g Losbamadm bafmggas, abygds 3m33mbgb@ms wasomgds: ob 3ma-
3mbgb@on (Bngmngfgds), MmIgema joMasw ablbgds dg@mbgmem asd-
bLbgdo s b 3emgdae spbmEdnMogds Jomsmumom, bggzom abggl, cno-
48ab g03bLbgemals BAMBBGNL MebsdMaw, bmemm ol Bogomngcgds, GmIg-
03 MO 453bLbgmda bs3mgdo BLBswNS S NRFHM sEbmMbaM-
©gds Jomsmenm, bgmgds q@cm Jggdmm. g.0. bosbsmmadm bLbatnl Jg-
daagbgmo 3m33mbgb@gdo ast 339 Lodsmmagby asbsbormmgdnsb m-
a3 aodbbbgmbs s  Jomammal  bgsednfnm  sbmEdnMgdmma
Bymob 5396g8L dmenb. o8 ML Bsm8mngdbgds madqdo (dmbgda), 4.6.

“JEmBo@mafsadgda”. 3ModGognmer mammgnmo 3m33mbgb@ol Real
860d369mmds as0bnbadrgmMgds 8sbdomms gofmmmdom Ry = %*) (5.4.4),

boses [ — o6ab (30 3gmo Dmbab bodsmmg; L — a08bbbgmals g33mb@nbs
bodameg (8sbdagmn). Re-0b 360d369mmds @edm3nqdammos 8Megor ggod-
BmEdy: JHmds@mamagammo Jomsemmal §oddy, bogmagfgdol s gs3-
bLBgmal 3bgdody, dmdMogn gabal dgwagbormmdsdyg, 94L3gMH0dgb@nb
306mmdgddy o bbg. yggmes o3 35689@ M0l dnwdagzmdal 3gdmbggzado Re-
ol 860336gmmmds gobabsdrgmgds nbmngomsmamn 3m33mbgbdnlb mgo-
Lgdoom. B3 YBO™ oEns 3M33mMbgbBgdal (bagmagfgdgdals) dgbedsdabo
R¢-0b 3603369mmd9dL dmEnl gobbbgegqds, dom ggmm gi3q@ s dsma
3(30mgdo.

3980mMbms 5@dmAgbals ©s ©a3omgdobsmgal 0ygbgdgb Re-obs 3600-
369mmmdgdL gobLobmaEimm aodbbbgmagddn. Re-ob 3603365mmdgdo dmaon-
9600 0mbabamgal dmggdmemas (3bGoemda 5.4.1.

(36G0e00 5.4, 1
BdmgngMmn 3580mbab Ri-ab 3603369mmdgdn
(3md&s30 g3bs HCl+5(398mbn)
3380mba R¢ 3380mba R¢
cr’ 0,02 Pb>" 0,70
NiZ* 0,13 Cu** 0,77
AP 0,15 Zn** 0,94
Mn** 0,25 cd* 1,00
Co*" 0,54 Fe** 1,00

) 9JL39608g6@ o a56bobegMgdal csbobow, Re ymggmagal < 1,00.
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Jomamealb JMmdsGmadoganma dgomeol guqd@ucmds @sdm-
3009dmmos 08 Mgadioolb 3amdbmdnsmmdabs ©s Lgmgd@mEmdady,
Amdgemng 30dmygbgdgmas Bogmagigdal (3m83mbgb@al) semdmfgboa-
Lo (0Egb@ng0 (306 7d0L) s s(30mydobomgab.

Jomameab JMmds@mamoganm dgomeb gotome 0ygbgdgb me-
3560 bogHomgdol s6semabdo.

@3mgg3000 JMRMIsEmgmsgomemo Jgommmn Imbmogdaem odbs g.
© §. go3mbgdol BogM. ob INommE of oMb ©s3ogdocgdaemo
sbMEMBE00L 8gdsbnddmeb. 83 dgommedn wdMey Gobow nygbgdgb
B3Momo@ ©ob3gMan®gdmm ob gmmmzgseb bogmngMgdgdl, 8sgsemo-
050, ,dFoms J3zob® doM(33mgdL. gmEmzsba bagmngfgdgdo gogmgb-
@00s mMasbymmo s8mgdegzalb bbbsmoom. Jhmds@mamogmem bgg®do
Losbomobm bLbboGal ao@omgdobsl smd8mbsohgba 3o@&0mbgda sbm-
d0Mgds gmEmgebo mdfsga gobom. o3 Jgdmbggzedn jo@ombgdo
mEaobmm ©s8mgdegmseb Bam8md860sb bgme@m® 3mB83mgdLgdb o
306maggdash bmbgdals Lobom, doma Jgbodsdabo bLbsmdals 6s3-
ogmab dobgogom. oy Bofmdmddbama byme@mma 3m33mgdbgda dg-
B9, 3530b Bomdmnddbgds gamowa dmbgda, 9.6, JOHMIs@mats-
dgd0, HmImagdoy gndPemYMo sgomn dgbsedhbggos. dgmmpn go-
3dmygbgdmmos 3o@ombms 0@gbGognzofgdobmgal. o3 dgmmel Lbgs
3900mEgdmsb dgmemgdoom ol 93oMs@qgbmds odsb, Hm3 mommgyman
3M83mbyb@ ol dgbadsdal JHmds@mamadal (bmmb) o4gb asdmzggon-
o babg.

dgomeEo  bogmgdomos  asdmygbgdmmo  sMogmygd@mmmn@gdal
3bomnbdo.

5.5. JEmds@maMmogonma gomegdab doMomsan
3365378 M9d0 > dsmn 333dmygbgds
030bgdoo 365mnd3n

MdEo3 ©d ImdMog RBbsLmsb mammgmma bagmagfgdal (3m33m-
696@0b) AN ddgrgdsl (gHmogmmmsdmoadgmagdsl) asb-
LodEgMo3L JodoFa dubgds s JHMIsGmaMogomm bzg@do Jsmo
damdsmgmds, Mmdgmai dgodmgds ©obsbosmgdam odbgl 360d3-
bgmmzobo doMomsn 35Ms39@Mgdol Ladysmgdaom.

JEmBs@mafoganm dgommedn gfm-gema doMamsmo dobabosmg-
dgemo 356Medg@Mons gemmnmgdob omm by g.6. bozmngmgdob dg-
3939806 @Mm (Losbomabm 3m33mbgb@ ol dg@ebowsb JMmdsdma-
530b 854Lndm3ob 3030L MgaobGEs(3058mY). ngo 50bndbygds tr-0m. tr
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dmo(zogb: 1) bogmogMmgdol 8mdMag obsdo — ty, s 2) mdMag gobsdo —
ts ymybob @MML; g.0.
tR=tm+tS (551)

BJB™MIM0go© th-ob 360d36gmmds  Gmmos sFsbmGdamgdama
(399393909e0) 3m33mbgb@ ol JMms@mamagomm bgg@dn gobamab
(839896980L) @FAML. tg-0bs 360d3bgmmds oM oMnb wsdmzogdacmns
b0z009/M380b H3smegbmds g, 3536038 ©sdmz0Egdymos bngong-
/930l 5 bmmM396G0b 34bgdsadyg, bmEdgbGob Lgg@&do Immaglgdady
©s dgadmgds dgozzommb bgg@nwseb Lgg@edwyg. s80&m™3 dgddstnn
d9393900L @bamnl @abobabnsmgdma, Ndmagmgbowm 0ygbgdgb g.6.
»dgbbmmgdaem dg3953980b @HMb” — t'R -b. t'R= tr — tm. 3 30Bbom
bdofom bIsMmdgb sggmgg 9.6. dg3o3900L dmzmmmdab® — V. Vg —
>0l 8mdMogn gobob dmsmemmds, Hm3gmbsy goM33949eo bohdstom
3&oM79896 0mbo@ by BngmagMgdal aodmmgsbzobasmgal (gemmafgda-
Lomgab). V= tr'F, bowass F o610l 6o 30000b Lo oty (L3%63 ™).

>&bmMdamgdymn  3md3mbgb@ ol gsdmmgisbgabomgol Logotm
dm@Emmmds, g.0. 9.6. ,3330060 Bmzmmmds”, asd8mabsobgds dqg8maa-
600650 ty 1 Vin = t'F. 0g0 3mo3o3L bem@dgb@oo dgngbgdgmo bggGab
3 3m3nbo 3o(30980b m(3mmmdgdl bggd&nwsb ©gdgd@&mMedwmy.

»dgbbmmgdayemn dg 3939806 dmeyemmds“ — Vl; = Vg - Vi J6m-
do@matognmgdals dnwdng 306mdgdda (bsgomal LoRjatmg, 66439,
8933gM0@ s, BaDgdolb dgmagbommds), tr-ob s Vr-ob 860d3b5-
mmdgda gobdgmmgdsmns ©s 353maygbgds bngongmgdol nwgbBo-
90309800 ©5Lo©a9bs .

JEm3s@mamogosdo 360d36gmmgeb  3oMsdg@ML  BoMmdmawagbl
0aMgm3g d9393900L 3mggai0gb@o — R.

poLlte _t

=-m 552
Lit, tg (55.2)

bowsg L - o6ab Lgg@ob LogMdg. R — Bomdmemaqbl Bogmogmgdal
md@omdab LoBJoMol oMbl dmdfsga ggabal boRdsfmgbmab. oy
dbgzgmmdsada dogomgdom (5.5.1) 3068 mmgdsl, 35306 33946gds:

th 1
t, +tg l+tg/t,,
3@bm@damgdama (3gu3o3909emn) bogmngfgdabomgal tr=ty; R=1. oy
dmdMog o 9dMag Bobedn ymybolb @AM gMmbsomoas ty=ts, d5d0b R=0,5
©5 R 3g0dmgds go8mabobmb Vr-0m 3g8mgabsnma:

68

R=

(5.5.3)



Vv

R=—D1 5.54
Ve (5.5.4)

306560 gdab 3obmbal mebobda:
D=C¢/C,, (5.5.5)

boss Cn @5 Cg ol dgbodsdabaw bngonghgdal Logfom 3mb3q6-
G300 8mdMog s dMeg gabsdn, gobsbamagdol 3mgnn30g6@0 s 33-
Jofgdggemas JOEMIsGmafogonm 356587890006 dgdrmgabantia:

L5 G Vs o Vs

= :D
t

5.5.6
Cm 'Vm ( )

m m

3535boady, MdMeg s dmdMeg gabdsdn bagmagFgdol ymggbals
OOEMMS MbdGFIMEMS bogmagfgdal Mommgbmdgdal (C-V) mobo-
oMol Gmmos.

\
(D-V—S)-b 96mEgd6 Bggo@m3nb 3mggz03036806 (393°3306)-

dob ggod@mmb) — K'; 94b396039680b 8mbs(393gdnm K'-b godmmgmansb
BMOHIenoo:

_ ' t)
K'= VR = Vi :V_R’ by K==L (55.7)
Vm Vm tm

K' a30839693L, Msdwgbo xnGm 3898 w©fHmb  0dymagds
bogongfgds ndfeg 3obsdo, dmdeg gobobmab dgmatgdao.

K'-0b m3@03smo 3609369mmds n33mgds 1,5-4-8g. oy gobo-
Bomgdal 3mgxo3096@0 330699, 85306 K'- 350699, g.0. bogomngFigds
LabEow 3ogmgds L3g@dn s goEssEanmEads 03539 boRdstom, Gm-
amEoms dmdMog gobsdn. o §g3zoemdal 3mamongbdo ©owas,
35d0b bogongfgds L3g@do oEbBL 0dgmeygds, g.0. Sbsmabo o
™ML dmombmgl.

Bmamz Bobl, o 303909m0 Imnmmmds s 393d0Mgdmas asbs-
Bomgdab 3mgn0(3096@msb:

Vg = Vg-V, =D-Vg (5.5.8)

54 Vi = Vi + D-Vs (5.5.9)
(5.5.8) s (5.5.9) a9b@mmgdgdn bomdmawaqbgb FMmmdsgmamsgn-
nb doMoosw 3s6Gmemgdgdlb s 330h39698L, Gm3 Vi a565bamgdals
399803096800 (D) s Vs-ab 3Bm3msoqmas. gb @30606369cm0 @o-

69



dmgnwgdacmns mdmsgn gobob osmpgbmdsdg, HmIgmoaz ©oggbo-
m0d bmM396@0b Bmzmmmdal 86 3obob gMmgmmdg (bag@ob bogmdo-
Lo o 03yl gomzamobbabgdom).

mM0 A o B Bogmngfgdol (3m33mbgb@nl) Vr-ab gobbbgoggdaman
360d36gmmdgda g30f396793L oma LEMma ©s30mgdal Jgbodmagdemm-
35b. o A o B bogongfgdgdobomgal Dy=15,0; Dg=75,0; Vs=1,5 3,
Vi =3,0 8em, 85306 dgazadmos gsdmgmgzsmma Ve, @ Vg, - dg3089-

B 3m(3934emn 8603369mmmdgda (5.5.9) gob@mmgdsdo s 3394690s:
VR(A, =15-1,5+ 3,0 =25,5 8¢m;
VR(B) =75-1,5+3,0=115,5 3cm;

3535boady, 30Mzgmo gemafegds bogmogmgds (A); 3990ga —
(B). 3500 bmmo @agomgds bogds, ®mzs R4 ©d Ry 36033b5mmdg-
b0 333900600 356bbgegw0ad056 gMMIsbgmabogsb. s8Mogswm, asbbbgs-
390mmo g56sbomgdab 3maz03096@0L (D) 3mbg 3mB83mbgb@gda (6og-
@096 g59d0) Lbgoabbgs Lakjemam Rsdmgonbgdnsb Lgg@nwsb. bagma-
96900b bLEnmo sgomgdabomgol nbg Mbrs 0gdbglb JgMBguma ydMsgo
©5 dmdfsga gods, Hmd Di#D,; K'-b bowoweg dgadmgds gsgommo Ds,
Vs ©s m—ab 3o60fgdoo. Gm(3s K’ 3306199, bogmogMgds LybEew 3o3-
©989 5bm@d96E Dy (g9.0. LEMsgs© Rsdmgmnbgds) s @szomgds s6s-
989J&M0s. K'-0b 00 860d3b9mmdob dg8mbzggzedo ws(30mgdob
9899 OMds Ixmdgbgds, doamod sbomabo bobaGdmagwgds. K'-
ob m3@ndsemm@o 36033b9mmmds gemaqbl 1,5-4.

og0bgdoo  365cm08dn  bogmogmgdal  0gb@ogoz0cgdobogal
04969696 JHms@mamogam 35639@Mgol — tr-b s Vr-b, Gm3emg-
do(3 godmambggs gofgn gobdgm@gdopmdom™®). bagmngfgdalb g4b3g-
0896 mmo 33mmg30LoL omgdmo tg @s Vi boowggdal 8603365mmm-
398L 0@atgdgb LGbsMmEMma 60dxndgdals Fmbs39dgdl. dgmgagdal
0009b6@MMmbol dobgmzom saqbgb bogzmngfgdol Gomdsl. g.0. oy
LEObEsOE Mo s Lodogdgma (x) bogmogMgdals JMmIsGmadogarmo
(3939 @ 33/3898M980 —tg @3 Vi — n@96 M0, 35306 X bogmogg-
b0l 0@gb@ngoemgdol Londgomds ndMEgds 99%-3wy. ngbdngn-
306 980bmg0l bdoGow 0ygbgdgb sgmgmsg Gofomdom 35603858 Mgdl
-ty @ V%.

t%ztR/ tRl\()nE;goﬁ()nl\ Vs=Vr/ Vlee)bst (5.5.10).

Hob
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b 35/58968M930 @3Im0w389cmns dbmenme ImdMmsgzn s wdMmszn
0589800 godomm dgwzgbncmmds &y,

»30b98000 0@96@0g0(306980b ©FAMb woam mbsbyrmbgdgcmns
gmM3560b 355898 Mn0 bomzggdemmds, mmdgemar smbgdnosw, gsfom-
8001 333995l E3m3mowgg6b. 53 3930bzgg3530 LBObLIMES® 0radgb
6 39dmdge o 3obl, Jogamoma, ben@dsma@ 394Loblb s bmdagmy@
39380bL, MMBgmmagsb gMm-gfmo gemmomogds Lo3zmgs (X) bogmogfg-
b58g, bmemm  Fgmeg — bogzmgze (X) bogong®gdolb dgdmga. g.0.
t'R(Z) < t'RX < t'R(Z+1) , bagss Z a30Rg39690L o 30630 Babdamdsewals s@mBme

0363, mgstncmdgmo nbegdln gedmamgmgds dgdgan gmMdmmao:
lgt'RX -lg t'R(Z)

=100 —
lgtrzry —18trez)

+100-7 (5.5.11)

6930L30gH0 Ben@Ioa o 3obobamgal I=100Z. yggmes Lbgs bogGmo-
Lomgal 3mgohol nbegdbo dgadmgds gedmgmgammo (36mdatols (3bfn-
mgdob godmygbgdaom.

mMasbnma bogmogcgdolb 0gb@oga30Mmgdobs s semdmfAgbobsom-
30L BoMomE oMol gs3mygbgdnma saMgmgg domomeal JAmdo@ma-
5508, HmIgmboss Logmdgmam Na3L bosbsmodm x mMgsbym bog-
®0gMgdadg B190396@0b 8mddgmgdom gggmamo msdal (Dmbal) Bo-
dmddbs. @odababnomgdgmo ggcomn dmemoal BoMdm]dbol dabgogom
dgbadmgdgmons X bogmngfgdal sm8mAgbs.

LbgoEabbgs 3msbol mMgsbyma bogmmgdal 5.6. 4085890e3690-
o G90896@ 900 Im393gmoas (3bGaedn 5.5.1.

6m0em0 5.5, 1
Bdmgogmno mMgsbamn bogmngMgdab 333539ms36939mn Mg33968 930

6556 mabs 69539680 madab JgggMommds
gemobo
3393900 363369 dmem 363069 363069
L3oMEgdo 53mboy3-(3960¢dal boMo@o gogobgzgfo  mods, yzo-
g 3mbby
e » 39600009306(V) mgbogabmabs@a Boogma  mods, 363969
xmbdg

smEg300gd0 2,4-00b0@Hmggbom3np®sboba 4300m0©36-bocgmdo
005 boMobgobggm

xmbdg

530bgd0 3MdamBob mom(z096080 3obggho  mos  gofMeab-
RO 3mbdy

396mmgdo FeCls Boogm-00bggn
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JEmBoGmatogam s65madl gobbs jgmEigdamo yumaomgds go-
dmds mMasbyma bogmngfMgdgdol, domo 3mdmmmagdol nEgbGo-go-
(306930b, @sgomadabs ©s 3obbadmzMnbomgab.

03y080@ JMmBsGmamogamem sbsmoddn gaMmomme asdmoygbgds
®8658900m3g JOmBs@mamaggdo. domdg 95398 dgogalb odmgges
03 bgmbobymb  3mB8d0bamgds Lbgs o3sMo@nEmobmeb, dsasmomo,
L3gd@PMLIM3MNSb, g4odmBmngmgm 3obgobgdmsb, 3md3ay@gMals 3Grm-
39bmE@b s 8.3. (03 3ndsFimngdaom (3bmdamas JEMmMBsd-3obl3dgd-
GmmM3gGMgda, JOmsGmamoxgdo dogmmdMmigbmtom s Lbg. Jo-
mamEob dHm3s@mamongddo ge8myqbadamos mzomBbadbgmgdo, Mma-
mgdoi JOmBsGmaogonm Jomsmmdy 0bgmgb mg®qddmmab sbsemon-
b@ bogboml — .6. JOMBoBmaMadsl).

Bmgngfmo bogmngfgdal smBmfgbal, ngb@ogozofgdol s wo-
(30980l 360G oggma Ladndomgdo abaemgm 3g-14 msgda.
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m530 6

06LEMI3IESITN 3INMRKRISN 0M30LIB3N0) S6ITNDBAN

6.1. Igomegdab 56GLo s> 360d369mmds

JoBogMo sbamobob Godogn® s Gobogm@-Jodonm dgommgdlb
306mdoms© 59Mm0069396 0bbEEON3g6Ema gommegdal Lobgmbm-
©gd0m. godogn® dgomegdl doggnmzgbgds L3gd@HemaEo sbamada,
>@mING-930bonEn b3gd&MmbLgM30s (59b), SGMBNYEM-5dbmMES(304)mn
L3gg@ParMa sbsmada (ssb) o Lbg. sm@badbym dgmmegdl Lognd-
3o 99zl 9e98gbG M bab@gdsdy (bagmngfgds, s@m8o, Bmeg -
) gmgd@mmBagbadmo godmbbaggdab*) bgdmddgwgdal dgmgasw

LobEgdsdn Bndrnbsomyg Lbgsmabbgs Labal gbg@ag@ogmma (33emamg-
3980 (g30bognco 30m3gbgdo). 3GMsed@ognmoem 58 3Mmzgbgdab Hganb-

BM0gds bgds dmsbogdnmo, gobdbgmma sb godmbbnggdmma Gom-
00l gobognco 3o60dgGFgdal badmemgdao.

9mad@OmBogbo@nE aod3mbbaggdsl sbobosmgdl m@dsgo dbgds
= GomEOMo s JMM3PLIYmYMoa. 93 ¢3obsbzbgmaom sabbbgds sGm-
dob, dmmggagemob o6 Lbgs bsBoemszob dogm gemgd@©mmdagbodm&o
Gomemab as3mbboggdol s dmsbmgddol 3Gm39bgdo. gemgdgb@otimem
boBoemogy (s@mBo, Bmemggams) aG33g0e0 96gGa00b Dgdmidgry-
b0l @EMmML begds domo smabbgds — adsmo gbgMag@oimnmo ombowsb
9 9d@MmMbgdo goemnsb domam 9696ag8 03 ©mbgdy (dmsbmds).
3¢ dbgdmo damdsmgmds s@sb@sdommn@ns; gmgd@cmmbgda domos-
o 96963903 RMBORE 3ok PYRH™ b 9byHagGOF I
ombgdg, Mol dgogasmsi sbboggdgb astzggmmo Log@dal 3gmby
Bommgdb s bocdmJ3b0sb babgdl, bmemagdl obg bdgd@mb.

3030bo©ady, b3g5EMmn**) s6als Gommal bogMdal (b Bbgzal bob-
dotob) Babgmgom dmbBgbmoggdamo gmgd@®mdsgbodma gsdmbbo-
3960L BoMm3meanbs o bobnomwgds 9bgMag@ognmo (33emomadgdals
dobabosmgdgma bbgeabbzs gabazmma boowoo.

LoBommab Gommal dobsboscmgdgmo boawggdos:

1) @ommab Log@dy — A, Gm8gma(s bamdmowagbl bobsmmal Go-
mob dog® ghomo 3gFomeal (ghmo LEmmo Abgzolb dgbodsdabo )
356353emmdada gogmoam 3obdamb. gRhmgnmos LsgHomedmEabm bob-
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898530 (SI) Goemmab Log@mdalb gMmgmemns g8 Mo (3). 0ygbgdagb saMgmag
@™ (30609 9 emgdl — bobmdg @@L (63) s sbgbB gl — A.

163=1-1073; 1A.=1-10"°3=0,1 63;

2) Lobdomyg (V) — Bbggems Gobgo gfo 653307, 3939060 @ommmob
Log®dgbs s bobdamglb ImEal sbgomos:

A=c/v (6.1.1)

¢ — Lobsoal boRdsmgs dm 393 ascgdmda.
Lobsomol GomenE s 3MmEM3nbinm® dnbgdslb dmEals 3933060
omnbgfgds 3mabzob gob@mmgdoo:

AE=hv=hc/A=Acv  (6.1.2)

booz AE oMol gmgdgb@odyma Lob®gdob gbgHaool (33momgds,
MmBgemo(g go8mbzgnmos gm@mbolb dmsbmddob 96 as8mbboggdal dg-
©gas. SI bobEgdsdo gbgmgnal Labmad ghomgnmae domgdamos gme)-
o (%) °6 g d@Hb-gmer@o (93)-

1 =133-0/60% 1493=1,6022-10-19 .

9 9396@sGmmn baboems 3gdal smabbgdmm pamdsmgmdsedo go-
©obgms begds Lbgowsbbgs Ladyamgdam, dogosmomow, mgMmdgymo
aD0m (domomon §9g33gMs@ s, aabal baboymal smn, gme@ol M 3o-
0, 994&O4mo badgmb 3o, 3msebdds, Jodana Mgad0gdo s bbg.)

2033 D67580 bysmmb dgbgdals, Lol gdolb dngbaom dodwabamg gbgm-
3980390 (33e0mgdgdal dobgoznm sbLbgseggdgb: o&mIym@-g3abo-
M, 5GMINH-03bmM30mm, mmdabab3gb&nE s Lbgs sbomodL (3g-
omEgdl).

L39dEMOmM-g3obon@ 865D godmygbgdmmas Gommnb bog-
dob BoMmm ©0s35dMba — M9b@a9bmn gsdmbbnggdoseb — Mognm-
Gorresdry.

bodmgab L3gd@ML doFomowsm ndmgzosb o@mIgdn 56 ombgda.
Boemgeb L3gd@ML — 0MbBabaMgdyma s sBdvMbadafmgdmmo dmeng-
3mmgdo, ®mImgdo(s 390358006 mE0 96 Ig@0 5EmBabogsb. bmeo Im-
0(393L 90035650056 SbEmb gobemoggdmm bodgdl, Gmdmado(y s@30-
ma dg03Rbggs b3gd@®Mao.

3bomadno 0Dbgdobomzol Matm bdoMow nygbgdgb wm@soo-

abgg, bogmm ©s abmmgl 0bg@sbomgmoa bdgd@cal ¢obgdl. Ldgd-

D 9o gnmos bogMmedmabm Lob@gdsda (SI) bobdamal gehmgrmon domgdnmas 396-
o (he). 1 he=168". 0ggbgd96 saMgogzg dgas3gmilb (933(3). 19333=1-10°3s.
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&0l grGmonobygho dsba 3oGmdomow dma(3o3L Gommob bogmdg-
9L 10-185 63 (3939130) 0s35bMEdn; dmero ¢dsba — 185-230 63, 1ob-
mmgbo — 230-400 63; L3gd@Hab bamaema wdsbo — 400-750 63; L3gd-
&Mab boge Mds630 90s30860L mgamabamgal dgbedRbgzns dgdwgan
dofomsemn gafMgdo: nabgggcn (390-420 63), cydrgn (424-455 63), (30b-
Bgeo (455-494 63), 363069 — 494-565 63, ygoomgmao (565-595 63), 6o-
M0bgobygg@o (595-640 63), Boomgmo — 640-723 63, Boogmo bomemo
1660l d93maa asbmagqdammons b3gd@Mmab nbg@msbomgma wdsoba, Mm-
dgmo(g dmagagb sbemm xdsblb — 0,75-25 333 o gyl — >25 333
Gommemab bog@mdgms ©ns3sdmbdo.

3&™M3gdLs s Imeygynmgdda 9bgMag@ngnmo asmmsddbgda oM-
Lgdoma 3obLbgszEgds gMmBabgmabagsh. s@m3gdda gbgMmag@ oo
3005436980 go6306mdgdamas gmgd&®mmbgdom. dmmgimmal dobs-
3560 gbgMgns sGab bobos 3930l gmad@®mmbyma, MBbggoma s d6ub-
3000 9bgMa0gdob godo: E=E ,, +Eq, +Eiq 9L 9696Ma09d0 bogogoom devo-
96 (00 gdob 10-596) aobbbgogmgds gMmdsbgmobogsb: E ., >Eq,>Eys,
dogma LobEgds 3396GFns. FMGMBrdal bgdmJdgmgdal dgogaswm

bgds 8memgmmab gbgmanal (baBngg d98s0a96emab) (33emammgds.
9mad@cmmBogbo@mEn asdmbboggdals 360d36gmmmgsebo dobabosmg-

dgmos sg3Ggmgg dmbmdmmdsGmmds. bbnggdob bsjo00b, Hmdgen-
In gem978mMIs8608 95 Gsemmgdb gmmbsomno bogmdy sgzo, @bm-
©9896 dmbmgimdsGaenb, 356Lbgogqdom SmenagfHmdsdacemnbsgsb,
Mm3gemog 9gagds Lbzswabbgs Loadolb (A) 8dmby Gommgdobagsb.
9mad@mmdogbo@ e b3gd@ML ao8mbsoBo3gb aMogngnmeow, sob30-
Loms mgfddg goabmBaggb gbgManals §306@9d0lb dsbsbosmgdge bLo-
©oEgl, mOobsgoms mgmddg — gsdmbbnggdol 0b@gbbogmdal gdn-
Loob 6 MBabybzgb300lb ML, o6 M3Bogn® LodzzMozglb — A-b 6-
Le@d 3o 3Gm39Lgdal Jgdmbgggseda.

L3gd&FgL 0ygbgdgh ™mzgobgdom ©d MomEgbmdac dbomnddn bog-
®096980b 096G 0g0(30Mgdabs s Mammgbmdomn goblsbmaMabamaab.
L3gd@ForEn sboemabals badymsmgdom s©agbgb bagmngfMgdgdals geg-

3968, 0DmBM3nM, I 3 dgmagbnemmdal s Bam 5g9d4egdsb.

6.2. 58 mI9M-73daboyca b3gdGmmbzm3as (SAL)

3@mIY@-93nbogmo  L3gd@OHmbgm3ns (L) qdystgds sGmIms
0 gEIgm o5mabbgdol @s bagomgb@m gemgdcmmbgdals 86 dogs gombab
99d&Mmmbgdolb Bomomon 9bgMag@oggmn ©mbomsb ©sdsmdg ao-
©obgmol, MmIgmbeg 0ob sbmogl gfma sb Mdwybndg gmgd@Hmbals
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358mbboggds (0mbabs(30s). 880@m38 Sb-3o dgbadmgdgmos, MmamE(3
994&M™3sgbo@nn, 0bg gemgdGEmbamoa bdgd@Mab MganbBMmomgds.

bogongfgdgddy obbnggdal gabognca 3Gmzgbals dmbgdal do-
bgg0m 56Lb3e39396 gdaboy® s s8bmESom L3gd@HMmMbLIM3nab.

m3Gnzat 99nbonym dgormemdn L3gdE b Jabomgdam s9)(30mgdy-
0 60300998930l (s@mBgdab) BobobBs@ smgbbgds. s30bomzgal go-
dmygbgdmmas 9.6. 5033 bbgd0 Bystimgda: domoma 8933gEodMs (m3-
Gogfo dgomeo), domamoa gbgManal 3dmby bobomos3gdal bogowo
((196@ 89640 dgomo) s bbgs.

m3&0396 gdaboy® dgommgdl, Hm3malb emHmbs s@mdal smbo-
3965850 godmygbgdamos domamon §qd3gMmodms, bmogdgb s@m-
3nM-gdoboyd L3gd@EmMbgm3asl (d3L), g.0. gb 8gomen ggxndbgds
3&mBob 96 gFMmeGmBosbo ombab mgMmBmm smabbgdsl s dsm dog®
353mbboggdnmo b3gd@Mab (980bns) MgaabGGazasl”.

3&mMBE-53bmEd(30mm b3gdGHML MM (SSb) Igomedn Bogmo-
96980L (@m3ab) Boboblbomn smabbgds Lagomm sfss. SO bsgmgdam
a0l a0dmygbgdmmo mzobgdoom sbsmobdn. Medwgbswsay dMagamg-
m939680sb (3Mra35mm3m33mbgbE0s60) Mmdagd@mes dsboMa sbamoabals
ML mommgamo gmgdgb@obsmgol dgbsdsdobo abongommsmacoa
358mbboggdob byscma bagnmm.

g4mzgee 0beogomsm BogmogMgdsl asshbos mogobo ©sdsbe-
Losmgdgmo L3gd@Mo. g.0. sabbgdam Jpagmdsmgmdada gmgdgbds-
o bobomes 3o, dob 3bgdodg ©edm3nadmadol dobgogom, ob-
boggdl goM3399ma Gommal Log@dal Lboggdl. Lboggdol (6abgdab)
3gdomgmds L3gd@Mdo godommdgdmmas BogmogMgdol dmbgdom s
265 6030096960b 3mb(396@MS(3000. 9306s©, 453mbbaggdmma Gom-
0ol 35dbod80lb dpgdomgmds bdgd@adn bomImawanbl g.6. ,sbsemn-
b9/ bogbosmmb” o130b58000 565em08dn, bmemm Goemmab bbnggdnb
06896b03m38s — ,,565em0 267 bog bsemb ™ H3m@g6mB001 365010 dn.

S 3mobogyMo dgommeons, Hmdgma sedmBgboem s dmbmeg-
S 0gbs 1860 Bgemb 306b3mgznl s dmbdgbal dog. Hmamei(y 56s-
madm&o Jodoob dgommo, ab 83ysdemay goMmme gs3mnygbgds bog-
®096380b  000gb&0g306930bs s MomEgbmdamo  3sbLobrmgfn-
Lomgol s ab@gbboyMow gomamegds 53 dadstmymgdom; Mmobsdgwe-
Mm39 BMEMImgd@HMbymn  3356@m3g@Hal  Godab bL3gEosmnEn
bgbobym-s35608@al badymomadoo LEMMEads IMogomasGmdnsbo
LobEY3gdal sbamaba. Jgommeo LEMogns s LadYLEGm dmaxgH o6
Rodmmzomegds Jodog@ dgommegdl. dgomen badnsmagdsl admgges

") 58 d93mbggzado o@mBnbs@mMab o 5083 bbgdo Bystmb gbdz0sl sbBHymadl gfomn
o 03039 bgrbabym.
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9fOEOHMNmI© ©agodboMogl bbgswabbgzs s@mdal sbamabyma Log-
baoemo, 83gbsm ob Bam3mamagbl dGMsegamgmgdgb@nsbo mdogd@gdob
3bamnbalb dgomeb. gb 86nd36gmmgeba mgabgds asdmygbgdmmas
oo bob@gdgdal 8sbom sbamabdo.

BFooz0nmo 583 b6gd0 Lodnemadgdowsb mz0bgdam s6smnDdn
dmogigboe 04gbgdgb Mgommn® asbdnb@azsl. Mzomal §qddgmodnds,
gfmob 8bMag, Ls3datobos BMegoma gmgdgbGolb d5&mBabsz00b s
2mabbgdobomgal, dgmEgl dbcng, Lbgs om03abbgd bystimgdmab dg-
©3M9d00 (Jogomoma, gmgd@mmbamo 6539Mb jomoa), H3omob @qd-
396G M @adamns s 88 Jg8mbggzedn Bomgdmemon bdgd@Ho momadas
babgdoom, o so30mgdl bogmngMgdol owgbGogoznfigdsl. Ggs-
@0 gobdnb@szal dofomowo bogmns dabo 6s3mgdo bodomy@mds,
0993(30 335b m30bgd0mn sbamabobamgol s@Mbgdoma 360336gmmds oMs
273L, Mopash bogmogmgdal owgb@ognznfgdol obwgbgb L3gd@mal
babgdab dpgdatgmdom s 5o Jobo nb@gbbogmdoom.

bogmogcgdab n@gbGogaofgdal boodgromdabomgal ogysomy-og-
mos, Hmd b3gd@mo Imaze3ab gfon s 08sgg gmgdgb@olb 5@m3als
©335bsbnsmgdgm Modgb0dg bodL 3o0b(3. Mganb@ms(zns Mbrs 3sb63g-
Mgl Medgbxrgmdg s babgdawsb Mbos Jgamhgl asdmbboggdal
3339960 bsbgdo (s@mBn@m-930boymo L3gdEMo Lszdome dEnEatas
q80boyMo bodgdom, s30@md LagoGms asdmyqgbgdmm 046l dmbm -
Am3sGmeo 36 Igjgom@GHgdn).

SJl dgomenl Jadbmdnsmmds (semdmhgbol dmgeto) odmowg-
dmos s@mBabazoolb bgbdyg, aobbsbadmgmega BogmagMgdol (gemg-
896@0b) dmbgdady o ozzmads Ls3dome Fommm drzMgddo. sw30-
moE 3d3bbgda s sEgamam ombabafgdomo s@mIgdabamgals (&e-
&9-89@omgdal, Gn@g-doboms FgGomgdol NIGegmabmdobamgab)
0@m3ada(300b Lowzgogbm Bysmb Bodmowggbl sma (Cgy — 107 %-
3g 3sbob dobggom). bbgs gemgdgb@gdal MAMagmabmdabomgal yzg-
oDy domamn dg@mdbmdaotmds doombgzs mebsdgommay s&mdado-
BmB0m, 9.6, 3maD3s@mmbom, bowa(g 3mabdnE sl 593L domnsb do-
Moo §q339MoG M. Bogomomam, sMambab 3mabImma semal §9339-
Gognes (bLoboyyMolb Lodsmmal Jobgogam) 6000-1000006-0s. sbgon
smol go8mygb93000 dgmmenl 33Hd6mdosGmds 5xBg3L 108 %-b dsbob
dobgog00, 835bmsb Jgmemgdom, GMoaonmoa s@m3ndo@mmgdals
30dmygbgdabol, aMdbmdasMmds adommos.

3gom@o asbbsgmmmgdom 360d369mmasebos, Mmzs sm30mgdg-
mod 3506339L, L3gd@©dn babo bsdwgomam badagdgm Babsmgsl dgg-
Lodsdgds, 0y doMomoE 3M33mbgb@ . Jogsmamaw, &Yyzosbs @s 3omab
4933390 396006mdal 0gb@0gn30Mgdal @MML asdmymeggb L3gd-
&Mab (3omygne dsblb — 280 63, Gm3gmda(s Rsbl bymo boba. sggsb
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bodo — Pbig -280,20 63, be -288,32 63, Pbl9 -283,31 63 — 0b@8)gbLbomEo badas,
™0 = Bogmgdow 0b@gbLomma (bnb@ns) — Sn19 -284,00 63, Sn-286,32 63. 53
3mba(399980L dgeatgdabols Rsbl, Gm3 dgbombmdal dafomomn Boborma
(3mdg) o0l GyYg05, Bnbotggn — oo (bodgddn or o6 Rsbl bada Snl6 -

285,06 63, 85306, gomsl 3gd(339mmmds, (36E0emal 8mba(3g8gdom, o semgds-
Bgdo B108009b08g 890Lg 3GM(396@)L), braemm Gygz00L dqbedadal badby dg-
badmgdgmos 603dda s@bgdaman Lbgs mammbgdol babgdob dyomgds.

dag., Pb?-280,20 63 dgndmgds gomangsfmml ormonsl babom Zn? -280,00

63 o6 Mg/ -280,27 63 oo .3. 830@m3, Gygzonlb L3gd@&Mab Jgbbagmalsl «xb-
©5 53MB3Mbrgm, Bimd Lbasbamabm 6odwnddo bbgs bgmmabdgddmamo ma-
ombo 56 360l (g.0. 398m 33egmeo Mbs 0gmb bL3gd@Mab 53 Mdsbda yzgems
3mbammebgema mommbol babol dgomgdals dgbadmagdmmds).

30dsbo@ady, b3gd@®ab (3o 3gmmo 9&bal dgbbagmom dgndmygds
©30a0bglb Lssbomadm mdogd@do dofomswn s dabomggn 3m33m-
696@0b sMbgdmds. Moz 3ggbgds 8gommmal 3063gmMgdamdsl*), s6s-
moDm&o bogbsmo Esdm jogdmmos 5madbgdamo s@mgdal 4.6, “wo-
Lobegdabg® (g.0. 9&mM33a MmEHdaGomgdal gmgd@Hmmbgdoo dg3Lgds-
Bg). 9@mING0 L3gd@Hnb gMm-gFmo 360d3bgmmmgzabo mzabgdss dabo
bodmgabo LEENJEYMS, Mol godm(z s@m3nMo L3gdGmo dombgr 0b-
FmEIsGgmos.  5GmMBabazool  LGsdomyo Bysmlb  aodmygbgdals
OHmb (semo, 3maDds) aobdgmEgdemmds dgemaqbl 0,01-0,05, o
3963 dgmgaem nmzgmgds 0bb@Mdgb@mmo dgmmegdabomgol. badg-
B 3ol o6 & gomol aodmygbgdabel go63gmmgdomds dgmemgdoo o-
Mgbogds.

3563gmAgdomdal gobondgmdgbgdmon goMomme nygbgdgb g.6.
»8035 BEBObEIGEGOL* FgmmeEb. LG sbosM@mm 6adwdgdow Lbgswsbbgs
3m33mbgb@gdns  g0dmygbgdymon. dgbobmdgdals sBsmabal MH™L
LEObLIM GO 0ygbgd96 G 3abab(IN).

»0035 LBObaMmEGb* 8gmmmals Bobgozam sbsmadm@® Logbsmow
300Rbg396 ofs Lasbomadm 60dndals Jgbsedsdabo bsdal sdLmmyGn&
0b@gbLogmdal, ssdgm Mmabogamomdal — I/ly, BmIgmbsz DmBsggb
90bs0& 306Mmdgddo (I 60l gobbabadmgmego gmgdgb@ol dgbodsda-
Lo Gommol 06 gblbomds, Iy — dogs LEbMENL). 83 Bygzamb (I/1y)
MBmEgdgb 3mBmemmaon® Byzomb; I-bs ©s lg-0b 860d369mmdgdo Mim-
amz 9bgMgool (3og. Gomemal Logmdggdol AAST0 63), oLy 068q6-
Lomdab Babgrgom, 3z0MgE Mbos gsbLbgsgzgdmogl 9Mmdabgmo-
Logob. o) §gd3gMod Mo s sbggg bbgs Imgdgwn Bod&mMgda, gem-
Boot aogmgbsl sbegbgb 1-Ls ©s lg-ob 360d369mmmdgddy, 35dab I/l
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®bogofmomdal godmmgmal @mmb domn gogzmabs gMm3sbgml o 3ma-
396LoMgdL s gomeal gob3gmmgdomds dxmdgbrgds. sdo@ma,
360d3b6gmmgabos, Gmd I/l bogmgdo agmb odmjomgdnmo §qd3dg-
Bomeody.

S3Jb dgomn, JodoyyMo dgomegdabogeb gobbbgeggdom, ot Logo-
MHmgdlL gmgdgb@oms o3nmgdal Jmgm Gog m3gMo30gdL. m3ods-
o 306mdgdol ©o(330L8L, 93 dgommeal Ladnsmgdom, sz0mew
Jdgagndmos gobgabbgogzmo gfmBsbgmnbogeb @ssbmmgdom gmbsatn
o30bgdgdal 8dmbg 3m33mbgb@gdo. 8gmmmn asbbszmmmgdom 3603-
369mm35600, Bmss @ bmdns bssbsennbdm mdnyg§ob LsgGom Jodo-
a0 dgoggbommds, 86 sgpaemgdgcrns dmgdmen 60dwmddn Lodo-
9890 3m33mbgb@nb (9emgdgb@nb) ngbGogazatgds.

S 3gomeb goshbas dmgmo Mogo dgdbmywggda, Gm3mgdos go-
3mbBggmemons cgo%od'@@ dodonfo 3Gm39Lgdom. doemasbo 3Gmzgbals
bogBom bggds”), GBMBgmoas omom G9339MoG MDY 30d0bomgmdl
o@)mao%o@mﬁan dgodemgds dg3gabsotow Bamdmgswanbmon:

MX = 2 M+X = M = M+ = .. ()
dyoMo m@md@n
N mgg3an 5065000 T
M (M:Qg‘h)

od M — s&ab badogdgmo 3m83mbgb@n scmabbgdgem dmgmdatgm-
d5do. (M‘k?f")

Losbomadm bogmngMgds (3m33mbgb@n) domem §g33gMa@Mmady
smEondmmgds (bEswas 1); 353mga ob s@mBoboMmgds (bGswas 2). Bom-
dmddbama  dg@omal mogabgoma s&mBgdo Bmbobamgmdgb ™
©33m30093mo© J0dmobofmg 3oMomamn® 3Mm3gbdo: omabbgdes
(003 Bbgdmmo dgmdamgmds) — bgowns 3) s ombabafgds (bGowns
4). boc13mgdbocm M -amblb dgydemos 3093 9m0a Bbmb (bGswns B) ws
Bo8mJ36sL M* -0mbo (bGowos 6) s 6.3. 83Goase, bsdogdgmoa 3ma-
3mbgb@n — M, 58m3nbsGmMmIo 0dymyqds Lbgswabbgs gmmdno.
3300g56  dbomaby@  Logbomlb admgzs bmmme  gEmsGmInsbo
0abbgdamoa bobamszo. @obs@hgbo Lbgs god@men, Hmdgmoary o3-
(30693L gPmo@mBnsbo Bsbams 3ol 3mb(3g6@Ha30sl, sbyb@gdl b6s-
oD bogbomb. sdqosb asdmdwnbatmy, doGomswo gn bnyzam-go-

2 dbgdem Bamdsmgmdsada.

) oy Losbomadm bagmnggds 0dymeagds Bysmblbotda, 85306 dab smGordmadol Bob
bBEAL 4o8bLbgmol smBmdmgds, Hmgmocs bgdsda o6 ool bohggbgdo.
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dooymn gog§mmgdn, Fmdmgdoi g93cmg6sb Sbmybgb SbsemadNE
Logbomby, dg8mgans: gd3gMmodmms — dobdgs ©e8mznEydyemo
aabbgdmman Bobaems 3ol Bogma, g.0. 603¢dal Lo sGmMIadazonbs ©s
0mboba(00b batobbo (Ladogdgema ombal dqbEo). sbsemmanm gogmgbsl
bbbl smEmgmagdal 3Bm3gbo. s@ebEmmBs smEmJmadsd ©s ombo-
Bo(3008 dgndmgds LogFdbmdrma gosnsfgbmb sbamobal dgogan. seal
$933gM5&mMs s 0mbabaz00b batnbbo sdm 3ngdamos sbagmabo@m-
0l 3mbb@En 300Dy, 5@MBnbo(305 dgadmgds aszbatomo bgwsdomy-
o 5J@0mcn bogmngMgdgdob @sds@gdom. gbgMannl Bystime 6 oemabs
©s b33gMb3molb  godmyqbgdobslb moe 360d3bgemmds  gbodgds  Le-
3bsmndm 603930l BaDognE dogmdatigmdsl. dmaxg smmomgmgdabs
©s 5@m3nbs300b  MML BomB8mngdbgds cmgMmImmam dwamomn ba-
96m9d0, MHmdmgdog Lo gdome sGMEadlL sBamadL. nmbaDs(zonl 3Gm-
9bo  3mb3nEgbzasl ¢Bgzl omabbgdal 3Gm(3gLbL, Mol Jgmgaswa(s
3bsemnbdamn bogbsero LabBds. Fodozm@-Jodommo 3Mmzgbgdob
353eabols bafnbbo ©sdm 3ogdamas sa@gmgy 6039dal bogFom Jg3-
(339e0md5Dy, b3gd@Fab bobgdab go@ogemzady s Lbg. 83 3Mm(3gLgdals
303m9b0b  ma30006 Sbozamgdmo Lagntms ©ome 0dbgb m3@Go-
dognMo 30Mmdgda. 3 dmem Brmgddo gafomme oMol asdmygbgdmmo
®9b5890Mm3g 3mabo@mmbo (sambalb 3emadnEmo semn). sbgor semdo
3&™M3nDa(300L @ 0mbods(znal gogmagbs dogmnsb oMol dgd(30Mgdaemo.
abggg 393306 9d49mas Bnbofgg-gemgdgb@gdal gogmgbs 3mebdnHa seal
domnsb dogamn §g33gMe@mmal godm.

gmggmo abogoemomuma  3md3mbgbBo (gmgdgb@o) obboggdl
dcogam b3gd@Fomum badl (oma Mommgbmds ©osbrmmgdoom bobg-
356 3oemombl 5mbg3L). 930&m3 mz0bgdom sbaemnbdn LoynEopmgdms
abgoo  (30m30mgdgdn, GmImgdoz s 393d0Mgdgmas  Lbgoobbges
99396@&0b b3gd@mgdal (babgdal) Dgowgdsbmsb. sbgm dgdmbzgzsda
©0E ©B3sMgdal a30693L L3gnsmyMa (3bFamgdo s SGEsbgdn,
HmImgdaz 0ob sbeoglh L3gdGMmamogngdlh (b 8mzgdymons (5bm-
3567g8bo o b3gznomy® Lobgmaddmgebgmmgddoa).

3&mabgddn dm393mmos safgmgg 30M3gmon s JgmMsmoa g@o-
mmbgdab b3gd@Femamo bobgdol 360d369mmdgda (8gMmdbmdosmmdal
bm3Mgdn). 9@ mobo mMo Gadabos: 1) M3060L L3gd@GsmyGa babal
s@mabo (Mgomob s 6539MB3mal dg8mbgggadn). gb g@ommba mgo-
Lgdoom sbamnbdn 3oRbgmemns FgmMoem g@ommbam. omemab Log@mdab
30639 g@ormmba asdmygbgdgmoas 2) 3003@mbob (Kr) bomnbgal-
g9eM-bomgmao babo — 587,09 63. L3gd&Mgdal mEBMaFsgafgds bom-
dmgdl b3goom® bgmbsbymgdda — L3gd@Fmamaggddn oo s
33009 9dL3mDdoz0gd00. YPGmm bIoMow nygbgdgb badmsmm @ab3g@-
Loob 3396 (30L L3gd&MMaMagkgdL. (3bEANMgdal ©s s&mobgdal dmbe-
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(3998900 356Ls 3N gdac 360d36gmmzobas L3gd@Mmamsdgdal godog-
360bs s Jgbbogmabomgal, Moms LEmMs© 0dbglb 0wgb@ngontg-
demo badogdgmo 3m33mbgbdo;

SJL gomen go8moaygbgds 3Mozom 3M33mbgb@noba Lab®gdgdal
3oL 5bom0Ddgddn bagmngmgdadal (sGom@gabaymn s mMasbmman)
smdmBgbabs s 0EgbGogaemgdabamgal. dsgemoma, g9mgdgbdg-
b0l — Li, Na, K, Ca, Sr, B-als 3samms bsfigzal sbomabol oMmb bo-
sbamadm  bogmogfgds  gbgboemob, o6 bLBsGEb  Lobooy  Jgodzom
03abbgdo byommb sdn (dogomoma, gobalb LobonEol oedn), Ls-
©5(3 0b 50gBbyds; g98mbboggdamo Gommgdal Bofgga (g.0. gdo-
LomEo L3gd&Mo) ob3gMmbommgds L3gnomn@m 838658 do, b3gdGHm-
acogdn (b3gd@Mmacogdngg bogds bL3gd@Mal LyMsmgdal gowes-
0gds). batggdo dgdsgama gmgdgb@gdaol 0wgbGogn0cgdobsmgal
04969696 L3gznomy® (3bENgdL ob 838 gmgdgb@gdol dgbodsdabn
9@dmmbgdals L3gd@MgdL. g@ommMbgdal SbsmadL 8GoMgdgb sbormm-
3096050, 9@&ommmbgdal b3gd@MmmaMmagamgdolb dg8maa, bLasbsmmabm
(bodngdgemo) mdogd@ob bobdgdol dwgdotigmdsl (bL3gd@mal LyGemb)
20869396 g@ommbgdal L3gd@Hgdal LyFemb. 0gbdnMmmdal d53-
obgg35d0 5039696 Ladngdgmo gmgdgbGob Mmamdab

Gb6m0emo 6.2.1
BdmgogFmn gemgdgbGob Gommab bogMdg s bsbab gggMammds

Ne 9mgdgb@o &d>mmab bogmdg 63 fgo

1 moomogydo — Li 670 3o6306-6omgmo

2 Bo@Mondo — Na 590 430mgo

3 3omondn =K 769 39g0 Boogemo

4 Jomgoydo — Ca 544 56 622 363069; boogmo

5 LE®MB304980 — Sr 605; 56 badgdolb gaa- | 3o63ab-Boogmo
530 — 655-686

6 dofogdn — Ba 510-580 363069

6.3. m930bgL(396@nM0 Igomwon, dabo s@ba
©5 33dmygbgdab bLgyghm

dgompob smbo @s d60d365emmBs. mdabgl396(300L Jgbobygd
3Mogomn g063oM@qdss dmbmeogdmma. dob gobobomogab, Mmame(s
bogmogcgdalb mgabgdolb godmobbagmb Lobosmmyg Lbgowobbgs Labol
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9696 300L Dg8mgdgmgdal Jgmgasw. gofmgseb Imbmugdamoa gbgHan-
ob Bystim Lbgowabbgsggatmos. bdom dgdmbgzgzedn asdmygbgdmmas
aea@onobggfo Lboggda. gofyg gbgManal Dgdmddgwgdol dgmgasw
bogmogcgdal dmmggmmgda ob 58mIgda dofomown gbgHagdngmmo
©mbomsb  gomomal Y@M domem gbgMag@ognm ©mbgdyg, g.0.
300gb673006. 53 AML bsBoems 3gdo Jmobmgoggb gbgMansl. daa-
oo, 3Mdomabbgdam Bpgmdamgmdado @edMmmbgdabab, obobo ao-
dmabboggdgb 96gcgosl md06gb39b@ Mo Lboggdol — 33568930l
Loboo. g0dmbboggdsdog dmebmgdnmo gbgfanal boboemn gofo-
0436965 Lomdn&m gbgHans, 930b gsdm @dabgb396@ MG godmb-
boggdol 9bg@aons (E) bogmgdos dmsboddyen (Es,) gbghaosdy. E,, <
Ej,.. bboggco 9bgfans 0gomggds. mogol dbMag:

E,=— 5By, = (6.3.1)
}\’Q\ }\“Hm.

LOI(3 Ay, @O Ay, 960 MY306gL(396@ M0 ©S JNSbmJdymo Gomeol
Log@dggda, dgbodoedabse, ¢ — Lobsmmoal Lokjemgs, h — 3msb 3ol
dndoge.

a0dmbboggdammo Gommal Loafdg YBGm dg@ s, 3oy dmsbo-
J3gmo bobsmobs, segbbgdal GHmL:
Ao Mg,y 980@™3 bogmngMgdgdl, Gmdmgdoz dosbmdozgb pm@me-
00bggm bboggdl, mud0bgbzgbatgds dgmdmasm L3gd@Mal bogame

356d0.

K m93069b(396(300L 3603369mmm356 396mMbDMBngFgdels bomImaco-
396b 583 bbgd0 gmgd@EmmBsgbodmmn Mbgzob s mm8abgL396@m&o
LoBoomol 06@qbLbogmdgdl dmeal 3033060, Hmdgmoay swdmBgbae
ndBO b.n. 3.}30@(’)30[) 8086.

m30bgL(396(300L EAML asdmbboggdymo gbg@anal (E,,) gotom-
3oL domsbogddqgmo 9bgManolb 33068056 (Ej,) 0bmwogdgb 969398 0-
F9cm 3959mbszemn56m3sb:

E
B, =—> 6.3.2
e Erﬂm. ( )
bonenm, asdmbboggdymo 3396@gd0b Goisbgolb (N,,) BoMmbsl dosb-
0 ddmmo J396@qd0b Mommgbmdsbmab (N, ) nbmmgdgb ermdnbgb;96-
600l 9325689/ 35dmbsgemns6m3sb.

B, =2 (6.3.3)
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36963980590 @5 3356890 359mbszemns6mBab bowonwgydo
65mImoag696 mmdnbybigbi00b6 360d365emmz56 bowowgsdl,

539bsmag 0bobo sbabosmgdgh dmsbmddnma gbgfgaal mdabgl-

(396896 9bgPanom aofMwaddbal gi39]&nMH™mdsl.

130b9L(396(300b L3gdGF0 M FoEgdMmns Mg Mmal 9bge-
390390 ©mbggdol asbmoggdady (Bymdadg) s o6 ool ©sdm-
309dnmo 03sdg, oy HmIgmo 33960 obsmggds Immgynmob sm-
LogB6gdo®. 380@m3 Imegimmal smadbgdabomgal 0ygbgdgb L3gd-
&b domamo gbgManals gem@monobggmo a0dmbbnggdol ©ds6lL (ora-
3o 3800 0dOEgds 3G Lobsmmab, s@sdge bomdme astwsgdboemoa
0696g0s, 3oafod sbomabdn@a dabbgdabomgal sbgm gbgMag@ogmm
9.6. ,@86s30Mab* sEbgdoma gogmgbs o6 543b).

m93nbyb396¢:00b 35356960 35dmbsgemnsbmads Bomdmawagbl
3gom@al 5m8mAgbal brgstal 3603369mmmzab dobobosmgdgml. Moy
39800 33968 M0 gsdmbogmosbmds, dom gmm Jizofgs dgommal
3edmBgbals dmgata. g.0. bogmngfgdals oo gg&m J(306y Mommg-
Bmdob s8mAgbss dgbadmgdgma.

03 mgombadEoboo mndabgl(396(300d0 Goome ofnlb asdmyg-
bgdama mEgsbnmmogsbonsba dngsi3mddmgdbydo bagMmgda. doma
»30bgdgdo dmogm oMol ©edm 3omgdmmo 3m33mgdLBscdmadddbgemo
moomball 3969dsDy, 39@0mbabs o magsbool gmgd@®emo ©mbg-
900l 3mbgoan®so300dyg. odgeb asdmdwabaty, crednbglzg6¢0sb,
AmImob 6395860l gmmdnmgdsdn dmbsboemgmdl emoombob ;580-
mbob gemyg§mmbayemn mMmdoGoemn 9bmmydgb bsyzmorsmb. dsgsmo-

0@, b0 bsmgdom bobosmegds UO 3" — a@sboen-ombo.

Losbamadm BngmogMgdol 3mb3gb@@a3oal domama brgsta o6
@bs 50935@9dmagl 107 — 10 M, Goash jmb396@Ma300b (oo
abg3g 9339 Hab) asDMEabLL s@anmoa szl mndnbgb396&mco
Boomngdals g.6. ,Bodmmdob®. b. gogommgal dobgmgom ,AsdMmds® meo
Mogabos:

30M39m Moal 80g3mmzbgds 3Gm(39bgdn, BmBmagda(z ©s3o3dnMg-
3o 30gd8mmg e 3o0oRaNBJOsLm6 s dgndmgds swanmn
3dmbgl 8530bs(3 3o, Bm3s Bmeg3mmagdo 0dymegdash seosmabbyg-
dem dpgmdsmgmdado. | Gogolb ,Rodmds” godmbzgnmos Jndonn
36Mm39bgdom, MmEs mdnbylsgbznal @bofol dJmbg Bogmagmagds
30600436985 5o n8abglb396300 9800 bogongMgdsm. ymzggmagg
035b mob dbemoglh Fmobogdal o mydabgl396(300L L3gd&Mgdals
gmogds. Il ggocab ,RodMmdob* @mmL L3gd@Mmgdol (33emamgdsl
s@gomo sMs ogsb. sbgmo 3Gmzgbgdo 808m@bagmdl omabbgdyem
g 39mgddg a0cg Bod@mMgdal bgdmgdgogdol MHmb (doged o3
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dgdombzggzedn sbama BogmagMagds o6 Batdmaddbgds). ,hogBmdal® da-
BgDo dgadmgds agmb Losbsmodm BogmogMgdob 3mb(396@®a(300b,
$9339M3@ M0l godbMHms s bbg. ,hodMmbdal* 8adgba bbgswsbbgss o
g4mzgmmngob Gmwo s0bbbgds Jobo gabogn@-Jodoymo dbgds.

306gL(396@ M0 sbsmabab Jgomegdol 3maboggozszosl bogmd-
3mo g3l bbgsmsbbgs 36nbsada. b. gogommmgol s 3. mg3dnbals
®5bob3o, 5MbgdmMAL MmEa Gn3ab Bocmgds: 1. wabzMg@mmo (3omzgen-
m0) (396@E0b Bomgds; 2. bomgds Mg3m3dabsson@ 36m39bgddo. 306-
39 d93mbgg3980 mdabgb396@ Mo Bomgdal semdgmadn 8mbsbaemg-
mdL Bbmeme gMmo baboms o (bomgdol (396@M0), HmIgmag Bodm-
2@aqblb Mmams 9bgGanal 3dcmsboddgmb, abg Lobsmmal Gomemal go-
3m3bboggdgmb. Igmeg &n3ob Mg 3mBdabssomem 3Mm(39b5330 gbgManab
doobongds, Mmamei(z bgbo, o6 bm(30gmgds 08 baBoems 3gdol Lodame-
mgdom, MmImagdo(s dLbnggdgb Lobosmmol Gommmgdl.

3gom@gdol 3emabogngaosl obwgbgb samamgg omdabbgda bys-
Gl Jobgegao: oy 9@mIolb 96 Imeggnmoal smabbgdobomgal godm-
49690mos gm@monobygmo a0dmbbnggds, o6 L3gd@mnb bamymo,
3mgmg@ommnsbo 1dsbn, 35306 Bomgdsl bmgdgb gmEmmdabygl-
(396&OL 96 FEmAgl3gbGN@L; oy sabbgds asdmbgzgmmoas go-
omEn®o  bboggdom, 35306 3oL @bmmgdgb jommomemm8abyb396-
Gab; Jodomo Ggodoob dgmgasw asdmbignmb — Jgdnmndabgl-
(300&96L ©s 5.9.

3bamob@ Jodosdo MBmazMgbo asdmygbgdmmos gm@menmdn-
b9L(396(300 @o Jgdomndabaglb3gb(zns.

m930bgb396(300b 353myg6935 m3za0bgdam 565mad3n

3069b(396(300L M30bgds goshbos BMsgem sESMMAIbME s MMgs-
bmem Bogmng@gdsb. 8sgomomsm, 88 1bsmb 8339mMe@ o3mgbgb ndzn-
smndoboms gmgdgbBgdo — aoblsggmfgdom (3960930b J3gxranso:
Ladamamdo, gg3m3ondo, gsmemaboydn, §gMdoymdo, @abdmbanda. be-
3noed mdobgb3gb& e mg0bgdolb og3emgbl: mamanda(l), zoes(ll),
LG0dayda(lll), Gygos(ll), dabdn@o(lll), 0booydo(lll) ©s Lbg. sbgmo
B0 o3l safgmgg Isegam mEMasbmm bngmagfmgdsl, ogsmoms,
35bgmabl (os 0sbsdbobgygmn), 3oGegabl (mos (30baggMo), badgals
gobb (8:gde 863569 yzomgmo gmyg@om), gobogmerb (wo> egfxo),
L@ sbGom@L (3ndo yo30LggMo).

®30bgdoc sbsenbda godmygbgdamos Bmamiz Lo Mosfa -
30bgb(396(300L NBoMAL 3Jmby BogongMgdgdo, abg 3m33mglLa&in
bogFmgda, Bmdmgdos Bo(8mnddbgdnsh 3080mbgdal mEgsbaem Mg-
03968 9dmsb (3sg., 8-mgLogobmmmobmab) NEmogHmddgogdol MU,
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dogomamom, dgMomandn dmE0bmsb odmggs 3mademgqbl, Gmdgemacs
»0b0mgdL* 3933098 3b6306gm. mgnbgdoo sbsemobdn asdmygbgdmmas
28609039 ndabgb396@mmo bomgdal 9.6, ,BodBmds’, Gmdgmoacg go-
3mBggmos 308mbahgbn BngmogMgdol bgdmddgwgdol dgmgasw.

bmgoghio oMo ndabgb3bz0Mgdem 3MabGemgdda, Lbgs gemg-
396@9d0b botiggal 9.6. ,od@&ngo@mEgdal” dg@oboom, 3GabGomoa o3-
6L ©sdsbaboomgdgm bamgdsb. 88 bogmngmgdgdb mbmwogdgb ,360b-
Gomgzmbgmemgdl®. sbgma bogmngMgdgdalb mdabgb39b@ma bomg-
b0l Bobgogom sanbghb BogmogMgdol Momdal. 83 gboo dgadmgds
©5358Dsmm, 3835momd, ,3M0bGsmambammgda” 3omzondab md-
Lool do@fnno ©s Logdome ®adsma s@Imbgbals dmgMom oe-
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0mbob ;mb;568M3;00b 35665 dmzm0bs030b bL65/Adn.

361060 3mgd 360d365mm30ba dobobnomgdgmaos 9.6. bobgzemom-
@ob 3m@gbzoomo 1,/2, 965 E;p, Gmdgmbss 3Gnedy (bsb. 6.4.2) dg-
9b0653gds Gommal bodomemol dgo Bg@Eomo 1,/2. s3Gogsw, bsbg-
39m@Bscrenb 3mBgbinocmo (E, ;) 96mmgds 3mmammamogonmo Gom-
0ol (SmmofmamMadal) 3m@gbsnomoal bobggoml. 8abo Lowowg oM
360l ©88m30Egdamo gdmmemnds@mmob (Losbsmodm smbawaqgbn)
0mbolb 3mB(396@Mo(300%y, 030 @dmynwgdacmns 38 ambolb Jodonm
829693587 (Ein — Bobggam@ommolb 3m@abznamal 8603369mmdsdy
4960 0bGOgds bergfmmo 360d369mmdal bobgzMsdwy).

83M0gom, bsbgzemGoenmob 3mBgbnsemo — E, , 63Mdmswmggbl
d60d369cmm356 35656050198 90m 3563898Mb bngonggdob sedmhbg-
60bs @ ngbBnggnz0Mmg30bsa130b 03065800 365070 8dn.

bobggemBommal 3m@abzoomal boogl asbsdammdgdl 0bwagon-
oo ombol d1bgds s ngo BoMmdmowaqbl dmwdng Lowawgl
(3MBLEGSBESL). gMmn o 08839 3MI3MbaBE L oM o3 s Momm 3m3-
39L& ambgdl E; -0l 3ob6bbgaggdamo 360d36gmmdgda sggom (s80-
B™3 gom35mabBobgdmmo mbos agmb bLbsMdn nmbgdols gmEdgda).

E;/;-0b 360d36g9emmdgdo q4L3gMadgb@mem asbbsdmgmma ©s
amgga‘g}@no L3goomy® babgmddmgabgmmbs ©o (36mdamal (3bo-
@gooo.

nenzmzgnholb g3s56Gmengds. bemztmo ©gbal Lbbgowsbbgs god-
GOy ©83myagdymgds 3gabBogms ©.0. omzmgzaRds o g9f(3b-
mabbymab Bzgorm@o jommeabsmgal godmaygebs mogmbaco @gbob
@gmEoeo 35b@mmads:

1,=607-n-D"? -m-**- t"*-¢ (6.4.1)

boo 1 = gemgd@mdodoned Ggogsnado dmbobomyg gemgd@cmbadals
fo(3bg300, D — @ognboals 3mgx030g6@0 (bL82-c™), m — 3o30momowab
9o 653d0 Rs8meabgdmmo 39MEbmobymolb 8sbs aMe89dda, t —
396 3bmabbymal B3gmal ,LogmEbmals bsba@dmoagmds® (Bzgmab
3mby39@0wsb dob o(398980g) bs39ddo, ¢ — ©g3mmamadoGmals
3Mb(396@Mo305, domadmmo/m; Gaibgo — 607 s  (6.5.3) gobGm-
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mgdsdo Im393memo yzgms Bggco (n-ob goMs), Bom3mowaqbl &93-
3960l b (300l. 580@m3, Smmofmamagogma gobbsdmgmgda
by RoGommgl 3mwdng gddgModnmady (&gd3gModnmal (33emo-
mgds o6 Mbos 50gds@gdmegl 0,5°C). ogndyMo ©gbalb Loawgbyg
(|Q) 36035m0 Bog@mea sbgbl asogmgbsb. domgsb gobznboemsgm da-
Mome@ Bog@mMgdlL (yggmes Lbgs god@mGal asgmgbs dggodmasm
dmodomo b3y (3o NG oG gFsGn@ada).

3mmoMmaMogomm dobsboomgdmagdbs ©s bg@mbLGol gob@meg-
3oL dmEab 3ogdatn dogmo Gogo aocseddbgdal dgmgasw godmabo-
890 399mgabsnfswm:

0,059 1
E:E1/2 — T lg

(6.4.2)
Ifb -

(6.4.2) 3568 mmgdol 9bmegdgb 3mmammamagagmoa Gommmal (3memos-
Gmacsdob) gob@mmgdal dgd3g3om0 3Mm(39Lbgdabomgal. 88 gobGm-
930056 Robl, MM oy smmggbs sMabEMmo brgds, g.0. dyomg-
N6 3OmMEIEgos8mg ©d 36 dmmmdmy, 85806 Ejp-bomowyg o6 aob-
bbgogogds gobags-smagbol E’-6m@dsmamo bEsbosM@mmo 3m-
&9bz00mol 3603365mmdabogsb, q.0. Eiz-0b d60dz63cnm39380 35dm-
996989cm05 m30b98000 565em08dn, Mmgmmy s6semndymn bogbsema
b603009M980b 503mbBabobs s nwgb@ngnz0mgdnbsmznlb s 656-
dmo@g g6l m30b980m0 3mensmmgmsgnnl bsggedzgemb.

6.5. 3mmommgMmogaymoa dgomeab 33dmygbgds
030bgdoo 365mabdn

®30b78000 3mmaMmmaMagns 35dmaygbgds sMomMasbamoa ©s M-
30bgmo bogmoggdgdal 0gbGognznfgdobs s ©o(30mgdobomgab.
286 9m39 BIMmME 04965396 Jodoa Mgod@nggdal bobygmsagzal bs-
Mobbob @obowggbom, dmbgdmogo s LsdMgbzgmm mdogd@gdol (d4-
6936030 Bymadol, domJodonEn s §oM3s393@&mo 3Mgdsmsdgdab,
d96506mdgdol dmab Jobgdolb s Lb3.) Babsbbsmn 33mgz0bomzab. bo-
®3650m Mm3GndomFo 30mmdgdolb dg4dbabsb (bLBsEEL pH-ab Hgaw-
mofgds, dg3bomdagn  3m33mgdLBamdma]dbgmn Mgeanb@gdol go-
dmygbgds ©s bbg.). dgomen Jgadmygds asdmgoygbmor dazmmboldg-
85830 ogmmMemEgbmds ombms 0gbBogaeMgdobs ©s ®a(30mg-
Sobamgab.

®30bgdoo sbomnddn bogmngFgdgdal (ombgdol) owgbGogasa-
905b o @a30mgdol Laggmdgmaw Mwg3L babgzeMGommals 3m@gb-
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Godsmms 36033bgmmdgdo (Ein), Gm3gmbsi omaqbgb aMagosmemo
Bgbom, IgLbedadabo bebem@gdal gsdmygbgdao.

LEIBEIME MmO s Losbsmodm (X) bagmngMmgdgdol bLBsmgdal
3emaMmafMogafgdsl s65M3mgdgb gMmbont 30fmdgdda: LEsbosm-
G bLbsMIn smagLgdgb 396 3babBymob b3gmuMm s 3oemmBgemal
Bogg® gy d@FmEgdL; RoGmeggb s dom dmmammamog e bgwdo,
565096 B Ensb dodzol gmgd@Hmmmgddy. Bnmgdymo dmba(393gdab
dobgog000 039696 ©83m 30009899 gdal I-gbal dogmobs s E-dodgsl

Jmeob, o6 Ig

I I—bo ©5 E-bL dmenb. 3mmotimamsdady Gommob
.

Lodsmmob 8obgmzom 3muemdgb Ein-bobgzem@omemolb 860d36gmm-
Bob.  obommgonFom  a3mmoMmafognfgdgb  Lasbomadm  X-3m3-
3mbyb@ob (bngmogmagdol, 0mbab) 98339 bLBSML. LEBEIMEGEL ws
X Bogmog®gdob E;»-8603369mmdgdl safgdgh gmmdsbgml s nogb-
GOmdolb dobgognm 5039696 Bngzmng@magdol (0mbab) Gomdsol. dgbs-
©ofMgdmoe dgodmads asdmygbgdam odbgb saMgogg  (3bmdscal
3bMomagdol 3mbsa(393900(s.

83 Jgomeno dgbadmgdgmns Bogmagcgdgdalb (ambgdal) botigzol
3mmdMmaMogogdsay Mmzd ombms  babggam@omemal  3m@gb(zoomos
360d3679mmdadn 33390Ma 560l gobLbgeggdmmo gMmdsbgonbegsb, 3m-
ofmaMadady godmnyggogds dsmon 3gbadadalbo Gommagdo. dsgsmoms,
3963bemobs (1), momondob T1 (1), 3odandalb Cd(ll), Boggeab (1), oxgoonb(ll)
3980mMbms bafigzal dmmammamagnfgdabsl dmeammamadsdy Rsblb om-
603bgem 30@0mbms dgbadadnbo mmsmmamogommo Gommgdo (6sb. 6.5.1;
ab. 3m3mg3bm a39M®0). Mmommggma Goemmal Eip-ob mowggbol dg8mga
s@30m0s 350 006 ngn(3Mgds. g.0. o8 dgdmbzggeda dgbadmgdgmoas
bymogg 3o&ombal (3am3gnmom omdmhgbs dsmn Babslbafa wazomgdals
35(933. M39qb08g dmeatmamMaegamma @armems Bom8moddbgds safgmag
bbgosbbas gobaznmn batnbbal 3dmbg nmbgdals Smemamgmagntigdobsb.
b a3sbobioomgdgmns Mmam@z JHmBo@ol, dmendosdnb, gmmets-
35@)0b, 3965005&nb s LB3. 560mMB7ydaL, by M 306ab(NI), 3mdaen@ab(lll), JErm-
dab(lll) s Lbg. 3o@nmbgdobmgabas. dsgsmoma, o3ns3me aofgdmda
CrO3™ -0l 3mmofmamogmem smEagbol 399bsdsdgds bbgsmabbgs gome-
630L dmemafma@mads (Bob. 6.5.2). Bmamis Boblb, 3oMggmo @omaems
Jdggbodadgds CrO; —Cr’', borgnen 8gmg Cr''-0b Cr**-3g g g6sb. geng-

89680 dommal gobagom bamobbdo 3mmommamogmm Gommalb ndmggs
MROM ©oJS0m0 3MGgb(305emnls 360d369mmmdodg, 306 Ladsmm (o6
0035m0) 5156g30000 batabbol MmU.
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3¢b0dbmym dmgmgbsl bdoMaw 0ygbgdgb gomgdy ombgdol gogmg-
Bolb 0300006 Sbozomgdmem. dogsmomewm, Ni(Il)-0b 3mmommao-
goem sagbslb s 0g6G 0B 30Mgdsb bgmb wdmals Co(Il). s30@ma
3sb 99639396 Bysmdawal bggsbgnm Co(Ill)-3wg. 93 @&mb Co(Ill)-ob
3MMOMMaMOxnomo 50Eaqbs @GO™ sgzamas, 3omg Ni(ll). gom-
omE Mol 308myqgbgdamoa dgbomdgs, MmBgmbes baggemdzmem ¢mogsb
3M33mgdLbbsgmmmes goblbbgezgdmmo dpamopmds.

960l dogmo,
©9bols dogms

| Ag(l)

3mEgdamo dodge dodgo

bob. 6.5.1. Joamms bLBoMgdal  bob. 6.5.2. JH™Is@-0mbols
boMgz0l SmmoMmamads 503960L 3mmomMmamads
(Ag(ID), TI(T), Cd(II), Ni(II), Zn(II))

3M33mgdLbbogFmmms bLbaMgdnEsb 3mmammamagaema smmagbs d93-
Mo gxcm dbgmow dodwnbomgmdl, 300Mg msgabygsma domEngn
ombgdobs. goMms 8dabs, aMegnidy 3mmofmmamadol dwgdsmgmdasl
a0603060mdq8L 3m33mgLBsgMmgdal asbbbzozgdmmn dpagmommds o
m0gdbeal 3mb(396@Ma(300. Mo(3 NBRM™ dpgMowns 3madmagdLbsgmomo,
oo qgcm dg@n dodges Lagofm gmgd@Emmmadol abobygdow. gb
©53m 30 dmgds asdmabobgds gobGmmgdam:

0,059 0,059
E1/2(;m33;@. - EI/Z%Q{}. = Tng'?]HQ. _pTlng » bOQOG E1/2 3m83c. Qo

E112 405 = 960b mommbol 3m33mgdbogonbs o 3839 JLbdn g 393-
doMgdgmo moommbal ombol babgzsm@Gommoal 3m@qbznsmgdo, dg-

96



Lododobo, K ae— JM33mgdbol doamogmdol 3mbLES6Es, p — 3m-
mMoboMgdamo mogsbool Mogbgn, Cx — mogsboal 3mb396@css0s.
3M33mgJLbom8m3J3bgmo Mgeagb@ol dgMhgzel obrgbgb 3m33mgdL-
bogfmgdolb dmaMmomdol  3mbLEbGgdal dabgrogom, GMmdgmos
Mo3bg0m0 8mbs(398930 8m(398mns sbomodMMa Jodool (56mdatims
3bMomaddo. 53sbmsb dgadmgds g8dmygbgdam adbglb sgGgmzg 3o-
Bomboms babggzam@omemal 3m@gb(300emgdals 860336gmmdgdacs.
80dsbo@ady, mgobgdomn dmmsmmamogommo dgmmeab bgmgd-
GOmdab gobFs dgbademgdgmos 30mmdgdal m38ndadsznnm (pH-0b
Mganmomgdom, ¢gsbagomo Gaibzolb (33emomgdom, dgbomdgom, mo-
35600 m3@ndsmmnin 3mb(396@Ms(300Lb IgMhgzom s 5.9.).
60gm09M93980L 0006805 (306gdsb s a(30mmgdab bgmb ¢dmoal
bLbscdn s6Lgdyma JogMal gobgdown, GBmImol E,,=-0,3 3. g6ados-
ol gog3mgbab n(30mgdgb nbgMGmma 506930l o6 Na;SO3-0b g8 sboo,
boam  Bo@Bgbo ©gbol gogmgbols sboomgdmow  LagoGms, m3
obomnbdo a0dmyabgdmmo Mgeanb@gdo domnsb Lygms aymb o
»BMbob* gmgd@Fmmo@ob 3mb396@Maz0s — dBmdogco (0,5-1,0 M).
mm35699em0 6030096938980l 0@gb6§ngn(z0Mh935 @5 @(30cmg389.
©5(30mgdd s 35bbadmzMs FoMmmme sl godmygbgdmmo megsbyem
Bogongfgdoms batggzgdal s Gormmo mdogd@gdol sbseabdo. (3bm-
doos, dagomoma, 3gbsbEMmgbal smdmhgbs s gobLodmgms Jzo-
bobdncnb g3obdn, bo@HMdg6DMmabs — sbamnbdn, 3036060l dgogobs —
396mdn, 3mbm3gMgdabs — n-3meodgfMmm 3Gmoaddgddo s o.3.
3MaMmaMagomn 3gomEo GoMome asdmaygbgds 3mmadgmo-
Baoab Hgogiool 39dobaDdab gobamzzggem; mmasbyma bogmogmg-
3980b 5898mmgdal, bdzombomumn xamygdob, Rsdbs(33mgdmgdal
3bgdol s MAmagMmgsgmgbols dgbobbogmoewm. o3 dbfog sALgdmal
356133990 3930060 Rs365(33mmgdmgdol dmbgdobs ©d mMasbeyemo
bogmals Bobggo@@omemal Ejp-ab gomsbssgmgdsl dmeal. dsgsemo-
00, 539@mbdn ggbomalb Mo@ozamol JgBobs M@mm ssmzarmgdl
3mmdMmMma@aegonm 5mEagbsl, 3oy dgomnmal Memogsmoam Rsbs(s-
3mgds. dmEg30gddn 38Mdmbomolb smEagbs szamEgds dmmg -
mado mMdsgo 3033060b 5MLdmdabal. 8og., s3Mmmgaba, 3Gm3ombals
3mE)30msb Jgetgdom, NBfm sgomsm semEagds s Lbgo.
3mmoMmaMasgommo smEagbolb 3Gmzgbab bamobbal 8shzqbgdgmb
Bomdmoggbl Bobggzefm@ommal 3m@gbznamal 860dg6gmmds (Eip),

MmBgmoz ©98mM30Egdmmos Immaginmsdo gmgd@®mmbama bodz36o-
30b gobsbamgdadyg s Im3g3mo gmgd@emmagd@ondo ganggdoborgal
dgmdmos 3gozzoemmb Ly 3domE FoMmm 0bBgmMazemdn hadbs(sgmgdgma
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R®30Bgo0L saomdadstigmdal, dmmagnmol gqmdg@mool s Lbg.
dabgozom. 530@md, 8basgbo @30bgdgdol bogmogmgdsms bLgFnsdo
bowowyg — Eip, 56560503930 dmemgzo90m0b gemgd§mbaem, fodnsymowm

3335 G09Mm 6360mmnsb gemggEmbacem o bBgmowem «mongfo-
JI909356 05 bsImogqgbl 0bgrm@dsznol 360d369mmmzab bystimb

6030109983300 H355(300b9656056m380b 3gbsbad.

babg3om3m@gb(300mmabs s dmemg ol ogqdmmgdsl dmEal m-
070360)‘30330(4)0[) 883060‘3@0 %mﬁam@b 66(‘760@0 08("} xaﬁ) ‘300\)88 30—006
Bmgddo; dmmommaMegommo smoagbs 308mnbatgmdl dom MBMm sw-
30emo, (o3 Rcm  afdgmos Jgmmegdamo  63930b  Lobgds (b
3339000 oMol 353mba@ma, dogomomsm, smEgd3ngdobscmgal, Gm-
dgmms dmgsen gm&dnmass: CHi(CH=CH),CHO, Gm(3s n=1-5) @s 8gmigs,
@03 986m 898 9gddOmBomy® x3gBL dgoegh mGasbygme bog-
®0969ds, 3000 NREOM ,o30m05% Fobo dmmommafegommo smoagbs.
Jg30bgdab gb Bgbo 98g085ma(5 360b godmygbadeemo.

bowog — Ejp 860d369mm3sb 0bgmtds(snsl ademggs mEgsbayma
Bogmogfgdgdal gemgd@®mbobogbal 30mmdgdol 3Bmabmbatmgdabogal.
53 dodsmngdomn dgommobadn 0bGgmgbo Ls3dome ©oEns, Mowasb,
bdot Jgdobggzedn, dgbadmadgmos bbgs dodonco Mgoggb@gdal godm-
496980Lb 306gdg Bomama bamobbob 3EmEaddob Bomagds. gemgd@mm-
Lobogbo godmygbgdymos gmgd@&Mm-agsbagol Ggodngddacs. doge-
moma, domgobal 8gsgs dgadmads Bogommo 396bmemal ©aysbagoo.
396beabBymol Bggorn@a gmgd@mmmadol Ladmamgdoo Bodmgdl
bbgowobbge 3mobalb mmgsbymo bogmogMgdgdal SmmommamMogommn
se@agbs. dsgsmomsm, 6obdnmbysmdomgdal s Bsmn Jarnmagbboba-
39%0b, smeadngdal, 39@&mbgdal, (360dm3z0b0 s sBMIsGymn Mngol
boggMo ©d NxgfMn mEgsbmmn dgo3980lb, 3963038 0bgdal, boGMm- s
Bo@Mmbm- BogMmgdal, bbgsmabbgs 3g@&gmmzogmama dgbsghmgdal,
33600060b, Jobmemabals, segsmmamgdal s 6.9

mEg3bmma bagfmmgdals dmmommamogafmgdal gobbs jmomgdyma oo-
30bgdnFgds BrgmBamgmdl dndmgadn: 1. 3meammamadgdals dobomgdaw
bogotm dodgs edmgnmgdymaos ot dom@Gm ombowagbo bogmngcgdal
&mbgdody, sMadgm bLBsGNL pH-Bdg. 1dMsgmabmds  mEgsbymoa  Bagomo-
9695930L smag6s30 dmbsBoemgmdl H -ombo. dsgsmomoc:

CClL+H " +e— CHCl; +CI”
C¢HsNO, + 4H" + 4e — CHsNHOH + H,O
(0]

[

C¢HsC-H + 2H" + 2e — C¢Hs;CH,OH
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3703006mdol 3mdo@gds vo@z0mgdl omEaqbsl. gomms 5dabs,
dmog 8035 g5Mg8mdo dmmammamsdgdo 8oomads Rzgmmgdmogsm
Byomda@al bsgmygdo gowadedgol mmb, 3oy pH-0b qg&m dsmamao
3603369mmdabol. 3808m3, mMasbamoa 6o3mngMgdgdol nwgb@ogo-
(306980b MM, Losbomadm s LGbLsGEGMma bbbatgdal Eip-ab
3603d36gmmdoms Jgmamgdol o 0gb@ngn3nfgdsl sbogbgb bLbscal
9fmbsoto Jodom@o dgoagboemmdobs s pH-ob d58mbgggeda. 2. 8Gs-
390 m@asbgmo bogmogMagds d(30fg obbbgds Bysmdo. oo god-
bLbgmo bIsMMBg6: bL3nMEGgdL, 5(39&™bL, ddoMTgo30L, nmdLbobl wo
5.9, 303bLBgmab dbgds o asgmgbsl sbmgbl 3mmammamadaby o
0mEagbol  3m@gbnomdy. 3. bdofo  smEagbs  Loggbucgdewm
80800bsMgmaL s Jgbodsdabn dmmemmamads 8mazegh ™M o6 g8
3MEOMMaMOgBom Gommob. dogomomom, boGmmdgbdmmal dmemo-
Amafogomgdabsl gfmo  Gomems Fggbodsdgds ggbormdnm®mdLbo-
ma3060b Bom3mdabsl, gmeg — Ladmemmm 3MmeEmd@ob — sboemabol
Boc3mg3bsb.

1. C6H5N02 + 4H+ +4e — C6H5NHOH + Hzo
II. C6H5NHOH + 2H+ +2e — C6H5NH2 + Hzo

439 gb ma30bgdnMgdsba Jbgggmmmdsedns dabamgdo mMasbmma
BogmogFgdgdals 3mmsemmamagammo sbamabal HmU.

056585060m39 306mMdg3d0 3mmoMmamogommo sbsemnbo dom by
35630m0M©s sbamn Jgomogdal 58mAgbabs s 3MBLEGMMJ0mo
330058 Malb Jgddboom. gomdxmdgbms gmgd@Fmemgdol ©s 3memos-
MmaMoggdol 3mbbEmndios. bogMdbmdmem dgd3ncis dgommemgdals
3dmBgbals dmgefn. Bogomomom, 0bzgMbanm-gmmE-233gfmma dg-
omEob 50dmBgbol brgomo dgowagbl 107-107"" M. bm@Gdsmeuo 0d-
3mba@-3mmomma®asgmmon dgmmoom dgadmgds semdmbgbaem 10"M
Bogong@gds. AE 12=0,1-0,23. moggfgbnsma@n 0d3nmbym-3memo-
MmaMognmo dgomeob smdmbgbal dmgemo 3943093500 gmgd@Hm-
©gdabomgal ~10™® M-ns. 59 demm Bemgdda 3m3mmofmmdom Lofggd-
mmdb 0ebs35Mm3g 0b3Mbogmo dmmaMmamagns, Mmdgmbs go-
sRbns 8603369mmgebo 30Me@gbmdgda dmmommamognabomsb dgwos-
Ggdom”) (Bog., 05300006 o0l s(30mgdmmo G300  ©gbab”
3°3bo).

" 3mabogn@o 3mmommaaoganmo 8gommal 3gMdbmdosBmdss 10510 a.
99



6.6. bygzsMxndm 3ombgzgdo

1. @s 3Mm39bgdo ogsb Logmdgmew L3gd@HMLIM3Mm sb6s-
modL?

2. 6530 3gmdamgmdl s&m3n@-9dabogma b3gd@Mmbym3nals
(53b) 5L o 860d36gmmmds?

3. asbsbgmgo BogmoagfMgdal (s@mBab) s dmmgsmmal sedgd-
6gdo bystimgda. Mo gobbbzoggdses sGm3NEM ©s dJmmggmma®d b3gd-
&93L dmEab?

4. 65 560l ,0bsmobyHa bogboma® s@man@-5daboy L3gd&Mm-
L3mM30830? Eosbabgmgm domn BsMBmMIIMdo god@megdo.

5. wosbsbgmge S gomeal ¢30Gs@gbmdgdo ©s Jgdbemvw-
39%0. ®830 dpamdogmdl godagznM-dodagmo 3Gmgbgdol Hmeo o3
30doMmgdom?

6. m930b7L(396(305. 8ol s@bo s 360d36gmmds. s aobbbgagy-
d5o m80b5L(396(300bs s Jg8omBnbgL39b0sb dmEabL?

7. & ool mdabgb3gbool  LRoMmds ? @y oMol 8obo
303m363930 JaDgbgda?

8. osbobgmam cmdabgbzgbznob 30dmygbadol LyggMmagda.

9. osbabgmagm g3mmEed3gcdg@Hool dgmmegdo s Foma go-
3myabgdob bggMmagdo JoBon® sboemnbda
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M530 7

Jd03NI&m0 6MBILEMAEITN 3AMBILIBO
6JORbLEVMIBAN

Jodon@o BmbobEm@Emdalb Logdgmansba dgbbogmes Lodmomgdsl
335dmg3L ndsbrsbobymem gdatiommm blbatgddn d0dwabomyg 36m-
39bg%0. Jo8onE 5bsenbIn go8mygbgdmm Mgsdiosms BMmsgmgbmds
d9d(3939000 ©d 9g8ndbgds Jodogcn Bmbsbbmmmdnl 3obmbgdl. doge-
momo, dabsms dImddgogdol 306mbo (Igmgan) Logydzmem Mogsb
©omgd39-356Lbob, 3MB3emgJLBsm3mJ3babs s bbgs Bmbsbmmumm @Mg-
3730900, 4365bamgbdals 306mba — g4LEMsJ30mm SBoEadL s 5.3.

Bogong®gdol sm8mAgbnl, 0gbBogoEafgdol, ©samgdal ©s
a06LodrgM0l dgmmegdl bLogdszmowm Mogsl Jodonma, goban&-do-
oo BmbsbbmGnma 3Mm39bgda, 93gbo 360d3bgmmgabas o3
36m(39L980b gm0l baggmdzmosbo dgbbsgme.

7.1. ag3mycn > Mgsmama bobGgdgda.
338 3M03mMa d5msbLbob
©5 3m3d@mmMmbyn@Fmommdal 3nEmds

Jodogmo BebolbbmGmdol gobbomgabsl gsbobbgeggdgb npgomy
©5 Mgomaem LobBgdgdl. nEgsmu bobGgdgddo ombgdo aogmagbsl o@
bbb gMmdobgmdy o LENMYMPamsE 83696 Mogosbo nbn-
300mama& dmbgdsb. nEgemamo bobEgdgdo 3Mod@o0zedn o6 a3bgwg-

ds. dom gyobmmamgds gmgd@Emmodgdal dombgro go6boggdamao
bLbaMgda, n@gamaFo sofgda. ngema® bob@gdgddn ombos sj@&ngm-

35 (8d@0fno 3mb396@Ma(309) sbosmadm@n, Fgddatogo 3mb3gb@&Ms-
300L Bmas. Jodoga sbamadals 3God803zsdo Mdmsgmgbow Mo
LobEY3gdmsb azod3b baddy. Mgoen® bobGgdgddo ambgdo gsba(znsb
30l 0Ma3mng dgmao 0mbgdols, 3memgzmmadol gogmgbsl, Mol godms
LogMdbmdmo (306 ds nmbal (BogmogfMgdal) Ggodznsdn dgbgemal
MBoM0 o Jgbodadabow bs3mgdowm 3emnbogds 0mbob 0bwognEmsmyma
316gds(3. Mgom@ bob@gdgddn ombms J(3930L smbabgHew 0ygbgdgb
9.6. 0mbms 998 0nMmmdalb — a. ngomy® bob@gdgddn a=c; Mgsma@mdo
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- a<c. 0EgIMOHmdosb gsomabol FodgbLb BoMmB8moanbl: gemgd-
BOMLGOG0 M0 s Jodoydo PMmngMmgdgogdal asgmgbs.

IJgdEFAmbBoGogafn  wFHmngmoygdamgdol  gogemgbs oozl
0BgbL 85306, Mm(3s bLBsMIa LobEgdnlb dgdawagbgmo 3m33mbg6Egdals
ab goMgdg nmbgdal 3mb396@ s (300 360d369mmzbom a@ans. 53 ML
@ommgmmo ombob asfm3g8m adMmgds LadoMab3omm ImbGol 3Jmbyg
0mbgdol Mompgbmds, 0436gds g.6. ,0mbyMa 58IMbggmm® s ombgda
abyg 04393006, macngdmb doma 3mb396@Ma30s bogmgdas Fqgddatng by
(08 ML a<c).

,,0m6‘3(4m o@f}mbcggﬁ)mb“, 06‘3 Ugad@)ﬁmb@)o@)nd‘g({m 83@0[) om-
©gbmdMog0 sbsbnomgdabomgal dgdmmgdmmos omba&a domal (369-
do. 0mbyytn dogms — 1L — ©83m jogdyymos ombal 3mb(396@Mma300Ls o
b ob Lowowgdy.

_1 N 2
u—EiZ:;cizi (7.1.1)

30dsbo@ady, bLBsFAL ambyfa doms — U BoMdmomaqgbl ambos 3mb-
(39685300 s FYbGAL 335000l BadMogmms Kodals bobgge@l.
53 39805 bLbsM3n ombms 3MB(396@Mo(300 s oENs FNbEN, dom
390 bbbatob ombyfa doms ©s, dgbedsdobow, doMgs omboos
s9@ogmdo. LobEgdob nEgoMNMNEE goobfmnlb Momogbmdag dobo-
Losmgdmoem 3gd8mmgdmoas sg@&ngmdal 3mggoE0gb@o — f. 3ol asb-
bBmdomgds ofs og3b. of@ngmds () o 3mbgbdMans (c) gho-

35b9mm8b dg8mgabonom sMab 303306 gdmmoa: f = % (7.1.2). ao=f

[A] o6 a=f Cy (7.1.3), Lowo [A] — o6al A-bogomongfMgdol (ambal)
BmbabbmEmma 3mb396@Ma309; Ca — A-0mbal 86 bogmagmgdals be-
9fhom 3mb(396@&Ma(300. 59&03mdal 3mgamo3096@0 — £, 560l ab Ga(z-
bgo, Gm3gmbgoss Nbos 30dMmsgzmmgl bogmngfgdal 3mb3gb@Fs(s0e,
™3 domgdmmo boEoweg go9)0ebsdfogl nmbos sg@ogmdsl (sd&onc
3Mb(396@Mo(300L — Q). g.0. 57Bogzmdal 3mgxo309b&0 BHbonca
Loowgs s 8d803mdab 838330698Lb BmbsbBEmGMm [A] @s bagMmomm Cy
- 3mb396@Ma(3090056. demngH  asbDoggdmm bLBsMgdda bLbsGal
0mbyMo doms 8nbndomm@ns; og@ogmdal 3mago0gbdo — £ =1 o a
=c; bLBsMab ombmMo domol gobMEom 8d@ngmdal 3mgxongbdo
dnfgds (f<1).

q4L3960396@ Mmoo (3omm3gYmo ambol og@&ngmdol 3mgxma30gb-
&ob godm3gzs dgdmgdgmos, 30bsnsb o6 s@Mbgdmdl dbmmme gHon
bobob ombab 3583390 bLbsGo. 530@mB asdmmgzmgdal ML Lam-
102



390mm396 398 03mdal Lodmsmmm 3maxo0gb@ob 360d3bgmmdgdaom.
d0batymn §ndab gemgd@mmoagobomgab:

fo = f,-f_ (7.1.4)
ApB, - gmgd@mmo@obogob:
f=mfy - (7.1.5)

29803mdal 3Mmgy3096@0 ©sdmzogdamoas bLBsGalL oMby do-
madyg, gb 93obobgbgmoa 30 bLBsMAL 3Mb3gbGMs30dg. Fomn w-
009MHMEIM 30 dnmgds godmababgds bbgomabbzs gob@mmadoo o
a0dmaygbgds 598 03mdal 3mgx03096@0b gedmbomgmgmos. gobds-
390mma bbbaGgdobomgab: 1) Mmis C<0,01 M o u<0,01, Lotrggd-
mdgb g600-30¢)39mal oG ogo mEInmgdoom:

-lgf;=0,5 le\/g (7.1.6) — obmngoysmGo nmbabogal.

-lg fii =0,5z, 'ZB\/E (7.1.7) = gemgd@tremmo@obogal.
2) dgamgdoo qgcm 3mb396@Mamgdamoa bLbsMmgdabogal —
C<0,1 M o u<0,1 — gm&H3nmgdo Gogymeogds:

gt = 0,5-22,Ju

1+\/E

-lgf4 = 0525 25 (7.1.9) - gemgd@mmo@obogab.
r 1+\/E

(7.1.8) — obmngo@ysmGo nmbobogob.

353mmgmgdob gobsdomEnggdmoem LofMggdmmdgb dgdwgan 3mb-

&amsGgooo:
1. @mmo Igb@al 3dmbg 0mbgdl doma badbal s dmdals (Hoae-

Lob) Bobgegem, gMmbontin 59@0gmdal 3mgno0gb@gdo o300
2. bgo@Fomm@n dmeggnmgdol 933390 bLbscgda Mobemmawg-
3006 n@goma@lb n=0; f~1.
3. 0oL @ebmmmzogds gmgd@®mmo@al dmogf asbbegg-
o bbbomgdog (L — 0; £ — 1).
aodmmgmgdal @Mmb bgmddmgebgmmdgb sgMgmgg (36mdatals
3bM0magddo dm(3934emn fii -0l 360336gemmdgd00m.

FJodnxymo 9m009M015d900930b 3530m965. IsBgMmnsenaymo 3semsb-
bob o g@g‘rféﬁmggn@ﬁo@manb SnMmmads. dnﬁmmogg dnan‘gﬁ) F)D—
3730930 3mbsBoemg nmbgdo (8memgimmagdn) dgadmagds Mgsdnsda dg-
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3009b bLbsMn 8Mbgdege bbgs 0mbgdmsb s Bamndsmnmb msbsdwmggn

(3mb3mM9b@mmo) 3Gmzqbo. 3mbynMabEmm Ggadnsdo dgodmgds
dmbobomgmdegl Bgodzonl 3Gmnd@adag. 85dsbowsdy, doMomswm
959(300L00b gfmoe dodabotgmdl  3mbinEmabGmmoa Mgodnsc.
Ldgds@cem gb 3Gm3gLbgda dgadmgds godmzgLobmo dg3gabontswm:

A+B=C+D (7.1.10)  dofoman Mgsgdzos
A+L=AL

B+X = BX (7.1.11)  3mbgn@gb@ma Mgadagda
C+Y=CY

dogomomsm, Bgsmblbbscdn 53mbaydol mdbams@olb obmaszns
a0dmabobgds dgdgabontsm:

(NH,),C,0, = 2NH} + C,05  (7.1.12)  doMomomo Ggad30s
C,03 -ob 0mbgd0 Gg5(30080 Jgeolb H -onsb.

5) C,07 +H" = HC,0; (7.1.13) 3go396-gdaco
8) HG,0; +H = H,C,0, ) 3M63mG6&mmo Bgodz0s

530l dggase, bLbsMda ghmpGmymen  oMbgdmdl: C,07,

HC, 0%, H,C,04. Bmbobbmmmdol 8mdgb@dn g3m®3gdlb dmEinl 8ysm-
©39d5 gobbodmgHmn mobsgoMmmmds; mammgnmo gmdal 3mb396-
BMo300b go8mbs@eg9b Bmbobbmmmo 3mb396@Ma300m s Lzsdgh
33o0Ms@mm gmbbormda. ogsmoms, [C,037]; [HC,07]; [HaCy04).
0b0dbymo  gm@3gdob  BmbsbbmMmmn  3mb39b@Hs(309d0L  godn
Bom3momaqbl LogMmm sbomady® 3mb(396@Ma(300L — C. 35dsbowsdy,
3m393nmo §o3ob ombal LagHom 3mb3gb@Mazns bLbsMdn, dabn
(3939990 M 89d0lb 3mb(396@Mo(30900L 3oL Gmemos:

C=[H,C,04] + [HC, 05 ] +[C,03 "] (7.1.14)

LagBome, moonmggma A gm&dals dmenm&o bamo:

0!A=EA—] (7.1.15). 30l godmbomgmgman 094gbgdgb asdmbaobmmgdsl
A

(7.1.14), ®&m8gema(g 303mbo@ ozl dsggmnsenain 8sensblbnl 3nMmmdsbh.
3535b5d3y, dsggmnocnain 3semsbbol 30fmdol 0565635, dme;g-
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39a9cm0 gmdnb 3mb;3968/s(30980b 3530b Gmemns. )

@oomgneo gomedol BmbsbBmGmma 3mb(396@Ma300l gobLobob-
M3cogom bagofms ymggmo domgsbn godmababmb badogdgmo gm@dals
3Mb(39b@Mo(3000 o 3MbByYMgbGmemn  Mgogdnal BmbabbmMmdals
3MbLES6EGgdam. Dgdmm gobbomum 3mb3MgGMm dgdmbggzeda 3mb-
39M96&mmo Hgod0gdab 3mbLEebEdL BomBmomagbl dyombdygsgsl
LogggbyEgdtogo obmznsnol 3mbLES6E o0 (Imgdnmas (36mdo-
98d0):

+ - + 2-
[H,C,0,] [HC,0;]

o) agba@b aogoamo [HoCr04]-0b 3mb(396@Gs(300, 35306 ©obm-
309300L  3mBLESBEG YL  godmbobymgdowsb  (7.1.16) [HC,04],
[CZO?‘_] 3Mb(396&Mo(30960 bs 35dmzgLabmao [H,C,04]-000.

[H,C,0,4]

[HC,0;] =K, e (7.1.17)
[C,03 ]—KZ-KI% (7.1.18)

do@gmnomamn damabbol godmbabamgdsedn (7.1.14) dg3080bmm
(7.1.17) 05 (7.1.18). a39469ds:

— [H2C204] [H2C204] —
Ch,c,0, = [H2C04] + K, BTG + KooKy TR
K, KK
= [H2C204] (1 +—1+#J . deQOG:
[H*] [H']?
[H,C,04] = Cn,co, (7.1.19)
I<l KIKZ
P p——
[H'] [H7]

7.1.19 g58mbobmmgdsdo 860d369mo0 BsmBmomggbl 3mb3ngb@y -
mo Mgodzoob 3mgno0gbdlb HaCr04-0b 8abgogzom, bememm dabo dgd-
H690xmo borowg s0badbymo gmMdolb Iy Bomb — ay ¢,0, -b-

) 8s@gfnsmyfin domsbbol 30Gmds gdystgds 8sbob 318ngmdal 356mBL, HmBmals mo-
bobBog, ndmmomgdym Lob@gdado s@mms Ma3bga dnwdogos.
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[H*]?
[H']? +K[H' ]+K K,

deagmego boeo 'y c,0, = (7.1.20)
sbagmmgoy@a dgadmgds gsdmgaygebma HC,0 7 -0l s C,0 -0l
3Mb(396@Ms(30980L s Fgbedsdobo Bmemm@o Bogmol go8mbsmgmgemo

gm&Igemado.
C

[HC0;]= —————— (7.121)
1+E+K—f
Ky [H']
_ C
[C,03 1= X — (7.1.22)
L HT, [HT]
KZ KI'KZ
_ K [H"]
Uye0n =7 _ (7.1.23)
[H]" +K[H" ]+ KK,
a. o = KKy (7.1.24)

€07 HY P +K,[H [+ KK,

0mbms 8memdo Bomo ©sdmja@gdmmos 3mbmMgbgmm Mgedznsda
3mbsboagng 0mbal 3mb(396@Ma(300Dg s bLBstnL pH-%g (6sb, 7.1.1.)

bob. 7.1.1. 3go9b3gogol bmbobbmEmmo gmmdgdalb gobsbamgdal masgmsds
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Mmamez bob. 7.1.1-006 RsblL, bLbstob pH-dg @sdmzowgdmmadob
dobgrgom, BysmbLbbadda gonbdygsgs Lbgowsbbgs gm@dam ombg-
dmdb. dogomomo, dgozs goMgdmdo ©mInboMgdymos gmEds —
H,C,04, 6gogHomaé ©s &g aotgdmdo — Czoi_ .

bLbs@dn 0mbgdol Lbgsmabbgs gm@Iom sOLgdmds gabsmgamal-

Babgdgmons Jodano Mgogoolb gob@mmgdal dgoaqbol @™,
B 5060dbmb, H™MI BrmbsbbmEmm 3Gm39Lgddg JodanFa «u&-

@090 J390900b go3mgbs as30mgdom ©oEos gmgd&OmmbE G0 n&-
bg. 930@m3, oy bLBsEdn 3mb3MMgbGmma Mgod30gda d0dabag-

m3b, 3Mogd@0gmmon gmgd@OmbEoG03mm gogmgbsb 8bgozgmmdsdo
36 009596 s mgmnsb Gmd u=0; f=1; [A]=a,.
BmBobBmE e bob®gdgdd0 dmgmo Mogn omgdsdngmMo g88momg-

@gdobogolb Fofmme 0ygbgdgb v3Mg3y geradGHmbndHocrmdnb
396memgdsb, Hmdgmoa(y gdyscigds 3bGal dgbobgol 306mbL. gengd-
EPmbg0BMH3semmBab 30Mmmdab 03656350, Bs3980m bobBgdsdn ws-
@800 9657980l bsgmom Hsmgbmds Gmemns omymeanon J4b-
B8380b bsgFHom Foibz0bs.

9.0.X[A]Zi=0 (7.1.25)
Loaz [Ai] = 960l 1 = 0mbBob BmbabbmMuma 3mbB(396@EMo300, Z; — i-
ambols 39bGo (6036l Ibgzgmmdada domgdom). dogsmomsw, jomon-
130b Bo@ M@0 abm(z0o(300L @AML Bot3maddbgds:

KNO; + HOH =K' + NO; + H' + OH"
9mgd&OmmbgogMeemmdal asbGmegds, dgbsdadabsag, sbg gsdmabsbgde:
[K']+[H']=[NO; +OH]
do@gmoomyyMo domobbol o gmgd@mmbgo@mommdal doMmdals
3568 mmgdgdo asdmoaygbgds Byomblbamgddn bagmngfgdgdal o@bg-
dmdal 53m3gbal @obowagbom, bmbobbmmma 3mb396&Ma30930b
aodmbomgmgmo ©o bLbgs. 080§md  LogoGms  goizmego  dsmn

dgeagbo-
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7.2. Jo3oy@a Bmbsbbm@mmadnlb 3mbLE6Ggda
©3 3s00 NEnngMm 3533060

BmBobBmE Mo LobGgdgdob MomEgbmdMogo mebsbosmgdobamgal
04969696 doboms Img3ggdal 396mbowsb godmdmnbsetg dgwgal. Gg-
s7goabomgals:

aB +bB = cC +dD (7.2.1)
c d
kv = 2% (72.2)

K? — «Bmogdgb Bmbsbbm&mdal og®dmoabsdogn® 3mbL@sb-
&ob. K”= (T, P) (7.3.3). g.0. bBggdom3g@Emmo 3mgyn30g6@gdals
Gme bomobbdo syzeboma Mgodoolb 3Gm@Nd@gdal od@ogmdams
BodMogmol gofomds godmbagamon bogmngMgdgdal sg@ogmdsoms bsod-
og3mbyg, 3mwdngn Lowowgs Imggdgma §g33gGaGmmal ©s bbgg0l
mmb. 8obo Goigbgomo 3603369mmdgdo dm3gdmmas (56mdagdals
(3bG0egddoa.

Mgomao  LobBgdgdo  gmgd@EMbESG0gnG0  Dgdmddgwgdol
©AHML MomEgbmdfmngo smabgMgds 9.6, 3mb39b&Mo(s0mmo 3mbL-
&ob@nor — K¢ (sby oo 3mbb@ebgom K&’). 03039 bmbsLbm-
Gmdobogal (7.2.1):

Cl°-[D]
KI®) = EA]]"‘ -EBi_b (7.2.3)
K? = (T, P, ) (7.2.4)

3mb(396@Gs30ma (Bgomaa) 3mbLEsbGs — K¢ 89w8ngns 8uwo-
dngo 66730l $9339M5@ Mol s 0mbyMa dogmal MU,

LObLEGYAsDdy JodoyMn Bod@MEl aogmgbabsol Latagdemmdgb 4.b.
3ommdoma 3mbbebGoom — K. o3 dgdmbggseda bogongmgdal Gom-
©g6mdal godmbobaggb LogMomm 3mbgb@Haoom — C. 353sbowsdy,

KB: C((:: C(]i)
Ci-Cp

K® — 39008030 bowowgs, B6930L, §933gGa@nmob o 3mbjnMab-
G Mgogznedo dmbsbamyg BngmngFmadol dmwdaga 3mb(396@Eo300b
306mdgddo (Bmgs o=const). s@bodbymm 3mbLEGsbEGgdL ImMal sMbg-
dmdL MongMm3egdnto, Gmdgmoay dgadmgds gs8mgoyzebmon d50-

(7.2.5) K'=f(T,P,u, @)  (7.2.6)
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