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doemnsb 33069 Momeabmdomess, coxdzs dom bmgngmo boswsgdn dgmdmase Gaamad-
&on 353mbboggdol abno gogmabs mobonbmb gsdmegn@zobs ©s baoswsgbsmdmjdbals
36m(3q9LDyg.

Jﬁnb@é@'gﬁ@m@&;‘g@gﬁn ob amqwdggzyfﬁ-nm&gﬁn (meb. GOOQoanb b@)(ﬁ‘gd@‘g-
o mEaobodoznolb 93 ©mbgdg, gmgdgb@adal Lobom g393mnbgds dmemyg M mM-om-
byo (396@Mgd0 boswagal 3yt abol Lbgs obgdmsb goygmazol Labdmgzgamdyg. ombgda
Bosogmmn bLbsgdal dmageto 3m33mbgb@gdns. nbobo gobbsgnmmgdaym Mmml sbvy-
mgdL bosagalb ¢sbage-smmanbom Mq508dn, dgognabmdabs s m@0sbmdal dmbgdsdo,
3396561gms 3390590, Lbgomabbzs mMasbmm-3obgMmarmmtn 3mB3magdbol dq4365d0.

boowagol 8mmgymema@o dgoagbnmmds 3Mazemammgabos, Mm3mal nwgboxgnzo-
90533 doemnsb Mormmos; dgbbsgmoamas dbmmme dsomn babomn — 3oL s do-
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bgPomm@o dgbsgFmagda — bossanl dobgMaomgdo, mMgsbmmo dqbsgmomgdn — dogMgdo,
5306m3g03930, §gbmemada, (36033¢03900, BgM3gbGgdo s Lbg.

boowagol Bmmagzmema&o ©s 0mbaMa gmmdnlb dgbsgMmagdn dofMamsmar Boswsan
bLbscdoe.

boowagol dystin gabalb daGomen dgbsgMmgdo safgantgdam 8agmBsmgmdsdas s
BaotBmaagbl Bosognl 8mdwmgszbm LEMM]GNGmEm mbgb.

boowogol gemg896@ommmo bsboems980b ©mbg. boswagol gmgdab@etmma Bsbo-
353900 BsM3maagbl bbgsmabbgs Dm3abs s dmbgdals Bsbaems393L — BabgMomm@-30nb-
Bommlb s 93mMGMmL, MEMasbnm s MmEMaIbnm-dnbgMmoma@ml, abobn ©gosJobnosb
350003000696 Bnsogdn s dgn(330mbab boowmseabstdmdbols 3Mm(3qLdn. 83 mbgdg d0d-
©0bs6gmdL Bnasgdn bogmagMgdoms dofamsmn gofmsddbs, Mm3gmdn 3sbbszmomtig-
S Bl sLEMEmgdL boswagol 3mmmomgdo. abobo gsbbsbramesqb bosmsgal dMsegsm,
13603369mmm3569L 30b9d5L — Byemmgeb-gadagnmb, LmEdonmb, dmxgenmb ©s bbs.

38698580 mby. boswsgda gmgdgb@etimmon babnms3gda o6 56l nbmmomgdaema
960856m0bogsb, obnba Lbzssbbgs Rod@mMEl bgdmgdgoqdoom gMmnsbogds saMgas-
&9dbo 5 SbomBMmIMbs]369330. Bossgal LEGMJGMEmma MAasbnbs300Lb 88 ©MByDg
33630905 bnowsgnl dgmagbormmdal oo LodMgmg, boswsgnman 3Gm3gLgdals com 3smo-
Ba(300. Bogammoms, bymabs ©s dobdn gobbbamn bogmngMgdgdal gsmssmanmads sag-
35890 dmEab. 3Magemn domdndom@a ©s Jodomma 3Gm3gbo 8n8nbafgmdl oM Babo-
m330b bgsd0mdy, sMedgm dab dngbno.

3mE0DmbGnb mby. Boswsgal ImMnbdmBEN Bomdmawagbl dgmefgdom gMmazstm-
356 53g6sb, MmMBgmn BMEMIoMegds boswsgbsmdmgdbal 3Gm(39Ldn s s3e330Mgdmmos
bozmogMgdoms aoM©sd369dmsb, s3m3nma30obmsb, boswsgomsb gs@sbsbosb b dgdm-
&obsbmsb. boswagol 3mEMnDMbGgddn brgds bogzmagMgdosms ©s gbgfMgonl sedsMGm
39608035 mM0, 3M0850 3MmModMbGmMMn go@ssanmgdsz, Mo 06393L 3mMndmBEnb
535 07 08 ©s3sbsbosmgdgmo m30bgdgdal Bs®ImMJ3baL.

boowagol (3om3gmmo &ndo bobosmmads boswsgbstdmjdbal 3Gm3qbno as8mbggmema
3mE0DMbG 9ol g5M 339memo dobobosmgdemgdoo.

3Hmgommmn ombg (boswog m@o 0bonznwn). boswsgal 3m@nbdmbBEqdal 306mbbmBng-
60 Y09 ndgEemgds §8bal boswsgnl 3Gmgnmb, b9 mgzom boswagl, Hmamei(z 3sb-
Lagmomgdaem 3m69dMo3z-ab@mEonm Lbgmmb. 3mEoDMbEGgdoL gFmnsbmds BomBmsco-
396L boswagol 3603369cmm3s6 LGEHNJGNENEm MEasbnbs30sb.

Bos@ognl 3mMndmb@gdn 9Mm3sbgol @3933nMmgds bagmngmgdoms s gbgMannls -
8030 (330000, 88 MBYBY 3rmabrgds Bnowagal, HmamMy gMmnsbn babdgdnb, L3gzogas.

boowaggdal dgbbagmal 3Gmagamamo 8gmmen bogmdgmeo Mwg3b yggms bossan
332930

boo@ogmmo bogsmol @mby. bossaol bEMd@mEmmo mMasbnbsoal gb mMby Bat-
3maa bl aobbsbmammma GgMmadm@onl Bnswsgn® Logsmb, bowsy boswsgbsmdmadda-
Bgmn ogdBMMgdol gogmgbao brgds bnswaggdal bbgswsabbgs 3m8dabszonl gmmdamgds.
3M330bs(30980 BoBmomagbl Ggfn@mmnsdyg aogM3gmgdam Boswseggdl.

530g50m, Bossgnbsmzal sdsbsbosmgdgmoas LEGMJEG MG MAasbnbsz0al bbgs-
obbgs mby, a3 9dbgmadl 8ol dgbbogmosl. Bnswsgnl GmIgmndy (3om3gnmo LB M-
J& MO0 @mbob ©g@emamn dgbbogms o odmgzs LEMM 0bgmMBs30olb Boswsgal
Jqbobad. 30@ma bossgdy, Bmam(z dmbgdMnz-abGmManm bbgnmdg, bEmma obgme-
35(300L Bnbomgdse LagaMms yzgms LEGNJGMOHMEo Mbalb dgbbsgme.
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1.2. 6M132289BMR6IMANL 3363MN013AIBNL NLBMANY

boowsgdg (3m©balb abBmEns 5msbBbmammadl amgmab, Bmozeglb LonbGgMgbm s
3603369mm356 304@qdL, GmMImgdo InOme 9393d0Mwmqds F0BsmBmJdgogdal s
dogmo  (3030m0bs(300L  gobg0maMgdal. boswagn ymggmomzalb agm  3o3mdMnmdal «ma-
603369mm3569L0 dmbgdMnga LobsMmAmm domes ©s o bobns gobos FMMBal bagsbo.

539103500 353mMnyme3s boowsad(3mmbgmdal gsbzomatgdal 10 datomswon g@sdn:

1) Boswoggdnl 030bgdqddy, oo BogmazngFgdobes s edndszgdalb bg@mbaddg asbzom 3g-
390mm0 o9& gdolb @egfmmaggds (bgmeamn, M0bgsmb Lawznbg);

2) 8mmbygz0bmzal Boswsggdal asdmynbgdol dnfggmawn LnbEgdab gsdmymes. Boswsag-
30l ©88msdg3sbmsb dMdmeal bambgdolb gedmygbgds, 306qdalb 3GndoGommn josb-
&0 (9330389, 39bm3mEs30s, nbmgma, Rabgmn, 3gdmsdgMazs);

3) Bnoogqddy (36mdgdal dnfggmawn bobBgds@ndszns (FgmeyabBo, 3o@mba, 3maba),
om0 3mabogngseonl 3(zgmmds (jmemmgdms), boswsggdal gobmyngMgdol 3oM-
390 3ogamomgdo (356mMbn); Boowaggdal agmamogos 3gMmmmE b ©d LEMSdMbb
3d7m389330; Boorsggddg BoB8mmaqbgdal RsMomzgs gommbmgan® (e300l 3o6n)
s Mgmogon® 3mb399309830 (d3.6. IV L. — ob.6. IV L.);

4) Boosgqdal smbgms 30bol LogsMammadol gameammn dggsmnbs s 3Mngnmaggng-
dobogal; Robyn 3oaLEMYda, ,agm3mbn3gdo” 30dsb@nadn, obol 393ggsbgdgmoa od-
&nd0 39M35605d0, LaggMsbagmbs s @absgmgom g3cm3al bbgs 439469330; ,BsbaBgMn
Boabgda® mbgmdn, boswsgqdal Bga3ebgds mog@mzsda, dgmm@mbosbs ©s 0 3Ms0bsdn
(VI-XVI bb.);

5) (3mbs boswaogol dqbobgd scm®dabgdol g3mdedn; smdgME ool s 398 Mg 3Mgb-
39630L SsaBMbmBomemo BFMod@odgdo; Boswogn 334 0d6 Lobsb (s30(3965b) BoBmmaq-
bgdom; mgmbsoiom ©s 306Rn 3(396569930b Bg8md8amgd0m boswsggdol Boc3mddbals
Jqbobad; 3nMggmo ImbsdMadgda 3(396069930b 3398590 boswagalb dstnmagdal Gmeal
qbobagd — dg@mbot 3semabigbo (XV-XVII bL.).

6) Boooggdol boymazngmgdol mebsdgwmmag dgbgommadgdal Rsbabzs s dsma 3933060
o0l obgdmsb — (gaemgFagLo, meamebm3n); 3985000 085Dy, 560l o1 vMs Bossgn
bmemm ,LoyMegba® 8(396569980bm30L (g3. d93mba) o4 ab ,339003L° 3om bymaoms
o 3sM0mgdom; sgmmbmBnmm mbbymgdgddo boswagol Gmmal godmagmgds (3maon,
m0396m30 s Lbg.); Boswogal dgbsbgd oMLadmma Imbs(3g89d0b as8mygbgds go-
Bom 3G qdab 93mbm3n e LBsgmgdada (XVII b.);

7) Bossgqdal  33tm93980L ©d L3mEsmommo mgmMgdngnmo asbdmasomadgdal go-
RFIONMGdS S 35M3d39d; 3(3960697d0b Lo 3ggdo 3Mdnbmgsbn mgmMas (3Mmdgemo,
&9960, 3m3mza, 3s3tmm3z0); madabalb smdmAgbs (39656l g Boswsgol ,8s5aemg-
dab* go8mygbgdal gbobgd; Bo380badg Lo 3mbmagabo ©abmbaol obyqds; dofMggemn
6‘33360—600(906'3(4)0 (b@oBoGn, aﬁ)mb‘gm-@mgb@mn, 33[)3@073[)30) (G oa(ﬁmggmqm-
3060 (cmm@g6(30); 3gmemmanmo bossead3mobgmds agM3sbasbs s Lbgs 439969330
(3o, d96960@0, LyggManban) (XVIII b.-ob doBa@mma — XIX b.-ab | Babggecn);

8) mgmMommo bnowsgd(3mmbymdals dg486s, 8nbn wdmegmgbo 3mb3g5(30g30L 8830~
(39%5: bodogn d1bgdal @sdme30mgdgmn Lbgmemons, GmBgmbsy o43b 3Emgnmycn
396939, BogmazngMgds — Baobn ao63LademgHgma batnbbo; LBsgmgds boswogn®m Godg-
dab, domo g9bgbobs s gzmena300b gbabgd; Boswmsggdol jmsbognzazns; Bossgn
5 mobedsgydn; dmbommdal 3obmbgdo (mgnhsggn, LodoMm(zgzn, 3MLENRg30, 30-
m053bo, gomasMmo, Msds66n, Mg 30, dnmambo ©s bLbs.); Bossgm®a dozMHmdom-
mmanob abygds (d90Mbogo, 30bmamawlbsn, Mm3gmasblzo — XIX b.-ob Il babggetn);
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9) 3bmymomdn m3nhogzel Jgbgommadal go3M3gmgds; Bosseggdol sbsmn 3mabo-
503530980 Lbgasbbgs J39ysbsdn; o8 bsjombobswdn gm@Bsea@o Boamdalb Mgz0-

©03930; Boosad(3mwbymdal oggMgbznszns Gog dznmmmdar w@obzndmobsw (bos-

©03980L ggmaMogns, boswagqdal gabagzs, baswmsggdol Jodas s Lb3.); Abmegmmaml

30390 boswagmmo 3980 (gemabzs, 3Mobmmman); boswsgd(3mebymdol Bamds-

&9d980 5D00l, 5x3M0zab, momnbyMn s39M030b gobgomemgdam J394698dn; sgmbm-

oo bnoaad(3mmbgmdal gofmmaddbs sbom mgmGamem boggmdgmgddy (Mabgmo,

3o@hgmmobo, bmgmmmgbzo — XX b.);

10) 3mbLEGNJ0memo Bossad3mmbgmdal Rsbabzs (9653gMmag 3gGoman); 8scnds-
0306, gadazab, Jo8oal @obermgbo dgommgdol gsdmyqbgds; 3gmbEe@obBngs w©s
390mMbngs; bossgmmn 3Mm3gLgdal dmmgmofgds; boswaggdal dgmamEszanl s
(330 3930@dmnFo gomegdal ©s3xm3sggds; Bbmgmoml dabol Aglbm@mbgdo s
LyEbsmab 3MMbmadgdn; gom-0¢bgbzmb dbmgmomlb bossgnmo Gzs (Mebsdgomm-
39 39M0men).

Lagomggmmdn Bosoggdol dggzobgdsl o ©o330L Msgembanm 3mbmaaba abGmns
0d3b, G MInemme 1393900098 399496580 8nbsmdmddgmgdol o @mbgl. 84(3-
bogmemo, a3969babyn boswsgd(3mmbgmdal Rsbobgs w393d0Mmgds Bnsweadzmobgmdals
Bndg8qdmob — 3. minhogsal bobgmb.

3oboem om3mBsgzds (1846-1903) Rsdmoysmnds batdmmaqbs boswagdyg, Hmam(z 3ob-
Lagmomgdgem dmbgdtng Bo8mboddbdy, Mmgma 039398L aoM33gmem swanmb bbgs
316gd60g bbgmmadl dmEob ©s dmaombmalb dgbbagmoalb gsbbbgszgdnm, mgdwg v(3bmd
8900m@g8b. ol 5mbadbagms, MmM3 boswagn >0l ©sdma30gdgmo dmbgdfng-abGmMamema
Lbgmmo, Gm3gema BoMmImamaqbl ammb@nb, 3meds@ob, 3(396s6gqdal s (sbmazgmadals
5, 356M3399mboma, sanmab Mgmngyal gHommdmngo dmd8gwmgdol 3GmuomJ@b. 1892-
1895 Brmgddo ngo nym bmgm-semgdLobomanl (sbemabogmn 3memmbgmo) babmgenm-bodga-
bgm 0bbGoGnEnL ofmgd@mEn. dobo bgmddmgsbgmmdbom sMbgdomew gomdxmdgbs
LabBogemm ©Ab303eNBgdal LBsgemgdol bobEgds s d5043bs Hmbgmdn doMggemo @sdme)-
3009d9m0 Bosead3mmbymdal Jomgm®s. 3. M3MRsg30 o YMMommgdsl MmBmdos
39339L00b s, oMz Goada, byjoMmzgmmb dgbbogmal s 1898, 1899 s 1900 bemgddn
L8R 0FMa B of- 359(36mM saNmadL ormgb@s6dn, Rsal d3rmsb@o(3ng3L doormdmab,
39606g8L 30690 @ bmgmMEMLNELEMsb s Lbs. 3. wm3nhsgzds 3o335L00lL Boswsgg-
3ol Bogamnmdy dgndydsgs bnowsgqdal ggmamognal gMo-gGomn doMomown, boswsgqdal
336@030@‘360 bo(ﬁ@gqoo&nbnb 3060050.

bgFago dobsemzo (1878-1949), 3. wmznhsgzol 8mbogg. msndsws mdnmabidn ©s omo-
0ddab Bogema 3bmgMagds gos@oms bLadsGmggmman. aym mdaabolb 3mendgd6oznco
0bbGo@ @b 30Mz9mo aMgd@mEa (Mgd@men). 1900 Bamb, 8mbimgolb bobgmadbogm
mb039Mb0GgBOL ©sdmegMadal d98waa, dmbsbamagmds donmm 3. mzmhsgzalb g4b3gwn-
(309330 35335L00b Boswaggdal dgbBogmal Fabbom. 8nbo dofnmswa 3GM3qdn qdmgbgds
39339L00b Bossgqdal Bsm3mImdal, ggmamognal, 39M@ngomamo Dmbarmdal, Gyobs
5 bB930b YAHPgBNMBAL Lo odbadl. ab saMgmzg 03330 bassBsMmIm]dbals Labyal
LB OENgdL, boswagmm bLBsMgL, LEBg3al Boswsgqgdol edmadgdsl s Lbg. b. Dobsmm-
30b doge godm3gdymoa babgmddmgsbgmm ,bnomaadsmmbgmdol 3m@mbo“ (1926, 1929,
1931) 0ogmgds yzgms @mab gfo-gfo Lamzgogbm babgmddmgebgmmm bossegd(zme-
bgmdsdo. 856 d98mJdmgdomom gsbsznmsts 3. m3mhogzal LBsgmads boswsggdals 396-
&n3omeo Lo ymnsbmdal dgbobgd, 30Mzgmas dgomanbs bodetmggmmb Boswsgqdal
LJgBs@mMn Brm3zs s boswsggdal jmoboggazsaab bLJgds. 856 Jgobbogms smamdmal
boswaggdn s dsm domdmsbs L3gznommEmn 8mbmamogns. 1904 Bamb L. Dobsmmsds
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0am®0b d0sdmgddn asd8mym q.6. yogobeggin boswogqda, Gm8mgdds d98amaddn
dooegl ,8bmggmomb dmdomadgmdol gmgdgdn” s 837035 gsdmaymegs dbmgemomb
3Ms35m J39906530 (bodgMdbgon, n@smmas, gb3sbgon, 33 ©s bbsg.).

@0doB o g9m93560d30m0 (1884-1958), Ladotmggmmb 8536096 gd8sms 535098000 bg-
36-3m0qb3mMbegb@n, LodsGmzggmmadn Boossead3mwbymdal gMc-gomn  ggmdgdwgdgmo.
083ma36M5 bmgm-omgdLbabnal (3memmbgmo) bmgmals dgnMbgmdal s 3g@&ygzgmdabs
0bbGo@ @b sgMHmbmdommon B 3nmEg@&0. Imbsbomgmdos dmMgmmn smdmbazmgmal,
oDoobs s 880 30335b00b Bossggdol as8mdzzmgs 9dL3gn(30983a s300q803mL 3.
amob 3ol bgmddmaebgmmdom. ngn ogm bnowsgd(3mmbgmdal o dmaswo 80bsmdmddg-
©980b 300l gs8aq Mdoemabol babgmdbogm @bagg@bodg@Ls (1919-1929) ©s mdo-
mobob 3memo@gdbogn® 0bbEoGm@3dn (1921-1924). 1929 Brmowsb bsjetmzgemmb bobm-
Reom-badgm@bgm  0bLEGNGNGT0  bgmddmgsbgmmdms Bossad3mmbgmdal  3smgMab.
356 go8mng3mns bodomggemmb 893960bgmdabs s dghsngmdal Moombgdal, safMgmag
3Mbgonl edemmdal boswsgqdn; dnbn bgmddmgsbgmmdom dgmas Ladstmggmmlb Bas-
©03980L G 3980. Lognmemmgdms dobo IHMBs ,bsgomzgmmb Boswsgm@-mmobodsq@n-
o dBmbgdn o a. Gomobadgbmsb gfomsm gedm3gdmmon Labgm3dmzsbgmm Baswsad-
(3m©bgmdsdo (1955, 1958, 1961).

Jobgoen bodsdzoemn (1900-1979), s30009303mba. Lbgewsbbss @®mL agm mdaemabal
LabgmBBogm @bnggMbndgd b bnowsad(3mwbgmdal Jomgomal as8ag, boswsgdzmobym-
dab, sgfmmgndonl s dgmomMaznol 0bbGo@n@ b afgd&men, Ladstmggmmb 85(360g-
90000 339300l damemmagonl  gebymegznemagdals 83009303mB-803560, LageMmzgmmb
bmgmob 3gm@mbgmdal 836096 gdsms 3909800L 30Mgzgemn 36Mgbowgb@Go. 8. Ladsdznemn
ogm 200-80g Lodg(360gm 653GMnL, 8s0r FMML, JoMormm 9b6sbg boswsgd(3mebymdadn
306390 Lobgm3dmzsbgmmb (1941, 1955, 1970) s38mMa. smbsbodbsgns gmbosdgbgnmn
dmbmgMagogda: ,badomzgmmb bossogqdn® (1948), ,LadoGnggmmb LLE Boswaggda®
(1965)“ s bbg. 8obo bgemddmzsbgmmdom dgoggbaemoas Lbgsmsbbzs dobdGodal Bossean-
0 3980.

dobgoem womobgmos (1902-1997), (36mdogmo sgmbmad-bnswsgd(3mmby, bagsmomzgmmb
393609698505 8350g300b  Bg36-3mEgbdmbrgb@n. 1928 Bamb wssdmegms mdomabab
3mmod 94603960 0bLGGNEGL Labmgmm-badgn@mbym Bo3nmEg@n. 1928-1929 66. -

domds MmdmMagonb Laogem Losam®do bs33709806 ggmameganma Jbgemalb gsdagc.
1930 Bemosb — Ronb s Lyd@Hm3ngmmo 3nm@m@mgdolb Ladgbaogm-33emgznm abb@o-

&m®30. 1974 Brmowsb aym bsgomamggmmb 3g(360gMgdsms s300g800b bmgmal 8gm@bgm-
dab 3g(360gMgdoms 3mdmgdndal gobymeznmgdol 83800980 3mb-8ngs60. 3. ssbgmnsd
05393535 boowsggdal gemboal bsbnbssmBogam mmbobdngdgde ©s Rsdmtgzbaoema Bas-
©03980L BagmayzngMgdol smmagbal bsgnmbgdo. dgabbagms LadsGmzggmmlb gbgtn bnsws-
3900, BomgmB3obqdo s domn as8mygbgds LndGMM30gmmn FMm@mMmgdobozab. bogan-
mobbdms 8ol Bog® IMsg0mbmnsbn, GoMmMMBobdGodnsba, mbozsem@o mobadgdmemo
a59m33mmg39d0 sbsbgmemdo.

bgFago dmbo (1906-2002) msndsms 3eman3330bd0, bowasy esdmegts babmgmm-bs-
399Mbgm abbGoGm@n. Lsdg(3bogmm dmmzsbgmds ©snbym 1927 Bqmb. 70 BgmDg 8980
bbol go63s3emmdadn Bosmsead3mmbymdabs s ggmamognal Lszambgddg gsdmadzgybs
350-bg 89@n Lsdgzbogem BsdMmBa, dom Imeal, 30 8mbmamogns. Bngbabamagal ,Rtwn-
mm-Esbagmgo 39335b00b Bme-gyob boswaggda® (1950) dogbods Lgsmabama (Lobyma8Bo-
3m) 369305, L. Dmbo agm LMdGMM303gdalb s GMM303980L boswaggdal semnsfMgdmemn

3333960, 3ol g3mzbol Lobgmddmazsbgmm ,EMM303mmo Baowsgd(3mMobymds®, sag-
m3g dmbmamogngda: ,LdGEMHM3039d0lL S GFMM303gdol boswsggda®, ,6 3065 Boswsggd-
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3o, ,ormm3nbn” s dobo 8603369mmds Bnosgbem8mddbsbs s B(3gbsMgms (3bmatg-
35d0". b. dmbn BaBs@gdom 033mma3s Booeggdlb s Bosogm® bogs@lb dbmegemamb
3Ms35m 439996530, gsbbszmmmgdom 0bGqbbomMsew 3o 39339L0sd0, 3gMmdme, Lodsmag-
mmdo. ob o Rs8momms momddal ymzgem Bamb, bgmddmgebgmmdms g88m 33mg3930L,
30obemmdos mgd30gdL, dmbsbomgmdms 3mbygMgb(3098dn. Babn baemddmzsbgmmdom
badomggmmdn g 0dbs 10-8q bLszobonms@m ©s bomd@m®m ©abg®@szns.

o9 bobomg dmbgmacmos (1910-1998), 3Gmaggqgmmbo, ©s0dsws - Bmodo 3m&m @l 34-
3ol mgabda. Brmgdal gob8sgmmdsdn dmdomdos Roab s LydGHmm3ngnmo JumEncgdal
bagogdnmm bLadgbogm-33emgz0man 0bbGoG @b 3mmbgomal gomosmda oMgd@mMow.
1972 Brosb — boowsgd(3mmbgmdalb s bobmgpmm-bsdgnmbgm 3gmamMazonl 3smgoMab
359395 LogoMmzgmmb LmdGM™3n Mmoa 3gnMmbymdal nbbGo@ @ dn. Baba gsdmz3emgsgdo
boswogm® Loggo@dg, Fnm@aenm-89dbogn® w©s sgmmdgmomtsonm mmbobdogdsms
qbobgd Loggmdgmom ogEm Jmembgonl ©odmmdal ©sdMmdol ©s sm3abgdab g969-
Goea® bdgdol. Bsb §3me360L 80-dg Lodg(3bogMm b53GM3n, 8sor ImMab, MaBrogbndg
dmbmgMaggoo.

398M0g0m Goemsbadg (1908-1997), 3Gmgzgbmea, s3Mmbm3d-bnsmaad(smmby, Ladstmgg-
mmb sgfe@ema bnggmbodg@&nb Bnowsgd(3mwbymdal 3somgonl gfom-gMomn @edssm-
Lgdgmo ©s Fgmabgwo Lomzmbal gs63s3emmdsda Babn bgmBdmgebgma. 150-2g 3980 Lo-
39(36096m 6536IMBab, doon dmEnb, dmbmaGagaal ,LodsMomzgmmb 353306980“ s3@mMo.
3obo bgemddmzebgmmdom sgMstume mbogambo@g@dn 3g048bs boswmaggdal @bz
39Dgmdn o godmdzgybos LogdsMmggmmb Bosseggdol ggMama s@mosba. Lagmemabbdms
©. 39093560830mmsb gMme gsdmqdnmn  babgmddmgebgmm  boswsgd(3mobymdada
(1955, 1958, 1961).

935 gomzocrady (1928-1997), 3Gmx3gbmen, 53Mmbma-boswsgd(3mmby. 8mgmo (sbm-
36980L  206853mMB30 35330 gdmmn agm  bademggemmmb  Labgm8Bogm saeGmen
Mb039Mb0G 86, HmBgmoai BoMRnbgdom ©os8magMs s smgnmmdom Bemalb gs63s-
30mdsdn 9bgmes Bom3s@qgdam, d98mgdgogdnom 3gosgmaon® Logdnsbmdsl. dobo bo-
39(36096m 06@)gMgLgda «39330Mwgds 3dMsmn LmddMmM303980L boswaggdal 396qbabal
Lognmbgdl.

3mo@odgf maggozs (1938-2009), 3Gmaqbmen, bmgmolb 3gm@mbgmdal 3g(36096gds-
05 MJGMM0. ©0dss LagsMmazgmmdn sgMmdndanl gMo-gfmo Bmdgdogdmol gob-
&oba mayo35L Mmxsbdn. Bemgdalb aob8s3mmmdadn nym boswsgd(3mmbgmdal, sgfmmJodaobs
o 3gmom@a300b 0bbEBOGMENL 8536096 3mdszn s 0396 xogobadzamal bobgmmmdal
1mb039Mb0GgBOL Boomsad3m©bymdal 3omgMalb d3Gmggbm@a. 1999 Bgeml Lbgs ba8y3zsb
boowsgd(3m©bggdmsb gfmsm bodommggmmlb bnswogqdal 30l (3sLd@edo 1:500 000)
dqd60bmz0l Bogbags Ladomggmmlb Labgm8Bogm 36g80s 3g(3609Mgdsbs s &gd603sdn.
3obo La8y(3b0gmm 06 MgLgde s 3gmsamangmn bLaddnsbmds @ 353306mgds Gqbnsbo
LmdBHM303980l boswagqdal agbgDabnl bsznmbgd.

dsgmm qoemogobondzoena (1940-2007), 36mggqgbmen, agmamogoal 8936096 g8sms
MG mM0, sdaMol sg@&mbmdonmn MgLbdmdemn ol dg(360g6gdal ©sdLabYMgdmma dmeo-
356q. 1971-1989 Bemgddo 39domdms Rsobs ©o Lyd@EM3ngmm JamEnmems bszezdntm
La8g(3609MmM-33emg30m0 0bLEGOGNEGEL Bsgdzal gomosemdn, 1975 Bermnwsb — gomoseal
©0Mgd@mese. 1978-1980 Bemgddo 3mdomdms o30069mdn. 1989 Brmowsb gobws dmos
rboreggmob Lobgmdbogm MboggMbnGg@ob agmamagonl m396@n, bmeam 1993 Beo-
06 — 88539 3o0gtnl 388gq. 1997 Byl s0Mhngl LodsGmzgmmb bmgmal 8gn@mbgmdal
39360909850 835079300l sdeMalb Mggombar@n bszmmEnbsom-badgsbogfm (396-
&b 033 xmIsmam. Bs8Yy306 boowsgd(3mmbggdmsb ghmam LadsMmggmmb Boswsgg-
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dab E930b (BobLIGeda 1:500 000) Igq8boLbmgal Bogbags Lodemzgmmb bobgemadbogm
36gd0s 3936096 985bs s Bgdbngsdn. Ledgzbogm mdomdal dofMomswa Bndstommads
ogm ogatnb Boooeggdol 30bgdqdals dqgbbogms, Bsmn ggmaMogammo aogM(3gmads ©s
©5(330-

obogmaom g3em30b s 833-0b Bmgngmcds boowsgd(3mmbgd astM3zgmmo as3mgbs
3mabnbs Ladomggmmda Bosead3mmbymdol 3sbz0magdsady.

boowsgd(3mebgmdadn 13bndzbgmmgabgbo 3Mmdemgdss boswagal, Bmamtz dmbgdco-
30 bbgmmob s Bom3mgdal badmamagdal, Gsgomboma@o, q3mmmmaon@on asdstormemo
5 93mbmBngnman 30bsbdgbmboma as8mygbgds, Mams dmBegsm momdgdl gsmaqg3gb
a513xmdgbadmem dpamdstigmdadn, gb 3o s3Bmboswsad(3mwbymdals ;M3nMzgmgbo s8m-
(35600.

1.3. 6M3R33NL 36N3363CMdJ LALMBLM-LIFIIAGIM BIABMIBIAN.
J8AM6122I33BMR6IMdI

bosognl s bossgm®n Logamolb 860d369mmmds dMogemdbmagns, Moz gsdmaba-
&gde:

- 969Ma00b s3m3nmamgdadn. ymagmbmonmew baswmagdg 8(3965Mggdn gmEBmbab-
09bob dgegaem s3n3nmamgdl 3ol gbgmanal 0,5 « 10'338/Losab. 3o3mdEom-
dab 809 Lobgsgal, Lazzgdobs s byMLscmal babom 3 gbgMmanal BemamEo botign
Jdg00a96L 7,0 ¢ 102338/Losonl. osbermmgdom 16,2 + 102338/boscmdn abafggds
3MEbsmn MMas60b3g30b 8ngH s sgMmazamn gbgmaons (J3965b3ntn, Gme-
30, bogomdo s bbg.). odgsb as8m3wnbomy, dqbodmms Bsmdmaddbsl 96gGanals
500G, 9308mas3 brgds ©sdsGgdamn gbgfmgonl dmdagds. s3gsda gbgmanal
035898000 Bysmmgdal asdmyqbgds ¢8603369mmms s bosmsan 303 oo bbab
356353mmdsdn oMRgds 3bal GFsbLgMEmBaMgdmmo g6gManal dmsogst 308bmwg-
dema.

- 3ombggmmb bm@3sma ggmbd30mbaMgdsdn, Momash boswogmmn Laggsta sl
3obo og@om@o Bsboemo. boswmagol 1 3csddn vc0b0dbgds Medwgbndg Bomomba Bo-
3OMMOa560D80. yzgms 3690l LomEbemg 85@-6szmgdor M393d06Mmgds Bossal;
yggems b3gmgonl (3bmggmo, badmmmm %s8dn, 0mgdlb bszzgdLb Bnswsgal 89339m-
b0, bowsrg 306s0@mmaL 303 b8mgmab yzgms 33066y 3o693mdn (3m3bacma
m&a560b3qd0b g (3bm39m8md3ggdal s bagmngMgdal (33emal 3Bmon @930l
a59mymazs, Lngznmab 398wag dsmn m3mdal dgoggem BomdmJdbamn mgsba-
™m0 ©d 3nbgMsma@o bogMmadal edMmbgds 86nd369mmabae (33tmab dombezgdmb
3ogMnb, Bymob s dobgmaeemmma dobob JnBom® Jgoagbommdsb.

- ©9053060b 583mbggHmb sofal MHggndab, ebadswmnb, sBmE0L, Bobdnmmysbaal,
Byomdoab s Bymob mGogmal 398(33gmmdal 3gbstBambadedn, o&Imbezgmmb
206m3560 Mggndo Mgammomogds bobBgdno: 839656 — (3bm3gmada, JozMHmmE-
3560D3gd0 — boswaggda s sgMgmzgg bmgmom m 3956998000

- ©9053065Dg Byemalb B&9d6mB353n, MmIgmoay o8 3603369mmmzs6 Kxodgdo Batdm-
©aq60em0s Bossgm®o §gbom, boswago BsMImddbal 5@dmbygemmo Bymal o
omEqbmdal; Bymob gfmn BaBomo gabognGo smBmgmgdabs ©s GMbL3nMs-
300b 39950 M3300006 bwads 9&ImMbegggmdn, dgmmg nbMndgds dwabstigdn o6
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boowagdn, asxkgom@3mob 398w o3L93L aGMEE AL Bymgdl s dmemb bawgds
Bysmmgddo. bysmmb s gmmzonm bymadl mown MHomogbmdom d5dmsdzo dwo-
65699830 8nbgMomao bagMmagdn, s3mnMadgb brggdlh s m3996993L, go3mmabal
obogbgb 850 bymal Jg8smagbrmmdsbs s gbigmm bogqbgddy. ©gwednbady
Byemal B6qd6mb3oDg, boswogne LogsGmeb gfme, o asgmgbsl sbogbl 3o-
mmbyg@m.
- ©9053060b Jg6dbg sbamgdo Jo65d0lL gmMm@MBaMgdsde s dsma BobgFemmmaann
g3 gb0mmdal dq(33medn. @gse8nbsdy boswsgbsmd8mddbals 3Gm3gLgda, Bsom-
056 gFma 30d3nbstg d0bgMmamgdal s Jo65d0lb godmagn@gal 3m39bgda, d0d-
©0baMgmdos domaombmdom Bemalb gobdsgmmdsedan. 3 3gMommadn ©qosdobalb Jgm-
Job Bgs 6sbamda Rodmysmnds 3mbG0bgb@smumn s demganmo Bacdmdmdal
oboemgdo Jobgdal 8dmagmn Mg, MmBgemdsz bbgomsbbgs batnbboo asbozsws
a9m@mannfo 3gHommgdal boswsgn®n bagsmab, 3396s6gmmo s bmggmoms
Ladgommb dnMmadntn bg8mddgmgds. Mebrsmsbmdam bogdmms Bbgogmn ©obs-
mgdo dobgdal gomabads, dgmMswn 8nbgGamgdal Bomdmgdbs (335M 0, madm-
bogn o Lb3.), &9bgdfingn Bod@mEgdom wobsmadn Jobgdal IMsegsomygmawan
a50madzs, dsm dqgdsmaqbermmdadn mMasbyma BngmogMgdalb ©s boswsgm®a
Bo3m3dmdab 3nbgMomuo sdmEGab Retmgoom. bmaoghon LabaMggdmm Boswo-
Lggemo (OG0, Fomdalb Bowsbn ©s bbg.) BoMmdmawaqbl Bnswagmma 3Gm(3qba-
b0l @3mormm dgogal.
- 5530560b 5MLgdmdol dofMnmsma 30MMdgdab bEHNMbzgmymeadn, Mopasb dbm-
mmE 60ssgqdlb aoshbos Boymazngmgds s mbatin sBsG3mmL 339656 mma dm-
bagsemo — dofomsmn  9bgMag@ogmmn  dommmaan®n  3MmEM@n, MmIgmbs(s
5530560 Logggdom 09gqgbgdl. ssd0sbn sgMgmzgg 04gbgdl bszzgdem (3bmzgm-
0 mEa0b0b3gd0m goMmmaddbaem 3396 gmma Bsbolb Bsbaemb. 3(3960Mgmmn s
3bmggmaco bgomgnmo Mgbn@bgdo Gotome godmoaygbgds LogmesbmzMgdm
LagoMmadabogab s 3Mgbzgemmdsdo.
boowago dgnmmm 1303300 ds 50530560l (3bM3MgdsL s LsdgmMmbgm bogdnsbm-
dob: Lagbmag@gdmgdal, Ladgm@Mbgm s LEdMgB3gmmm Baggdmdadals gobemaggdsl, abgdal
3543965L s, o3 Fnogatns, 3MmE Mmoo 33960609930l gobafgdsl, g.0. domemagono
3MmEed(300L BaBmgdal. gmaggmoagg gb bmzogmmgds boswmagdg 96 dabo bymdgbym-
doo. 5330560 bnggMmbsmamsem 04gbgdl boswsal, 353653 doba dmagemn mzgabgds — bo-
4mgngigds — aobbodmamagh Ladnbsmdmddgmm 8ndsmommgdal M3nMadgbmdsb.

boswago babmggemm-badgm@mbgm Bamdmgdal dmbgdtngo baggmdzgmns s bosmsead(zmem-
bgmds admgzs GgfMn@mtnal Goombemmfn smgabgdal, nmEGnmo (3965699600
3my3ob0b 983940 Igommgdal s Gqdbmmmangdol ©sdmdsgqdanl, B0bolb gEMomgmemo
RBMMInESL dommmgon@a 3Mmend300b godmbagmasbmdal gobMmal, g3mmmanmswn
byggors 3Gmandoab Bo8magdal badmomgdsb.
33MmbmBogemn bossgd(3mEbamds (s3Mmbnawsgd(3mwbymds) oMol 8g(360gMgds bas-
a0l s 3(3965699dmsb dobo MMmmagFoze3zdamal, Lobmgmm-bsdgn@mbgm Bomdmgdsdn
Rotormmao boswagol gmbd(30mbafgdal s g3mems00l 396mB6bMBngHgdal s Gszom-
bomaMom g5dmyqbgdal, Bossamma Bogmazngmgdal, gomstomgdomo 33mazbsmdmadals
5 3930mEMgdol dgbabgd.

23MmMbm3nmemn  boosgd(3mmbgmdal Laggmdgmado Rsdmysmndms xgM gowgy XIX
b.-dn. 35306 BmbgMbos BoBsmBmJdgoqdal s Bossead3mmbgmdal «860d36gmmmasbgbn
ogmeanmo bogmdgmagdal, boswsgnl 30bgd98msb sgMmEGgdbogal 3mbiMg&mma bgm-
bgdol 8393806935, bnowogbs ©s 3(396569L BmEalb MEmngHm 303806980l godmazmgbs
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5 50580560b Dg3md3ggdal Bmean 3 39390693, asbbsgnmgdnm 360336gmmzsbas,
M3 ©oanbos boswsgbsmdmddbal 3Gm39Ldn s Boswagol boymengtgdseda d(3q96stgg-
3ab, Bo3Mmmmmasbab3gdal s MmMasbmmn bogmng@gdol 360336gmmds.

aobmemo bamgnbob obobynlbidn dmbaMmbos sgmmbmBnmem Boswmsadzmwbymdadn sgfmm-
bm8omemo  3mbBgnE0ab 3969babaMo 0wggdal gogMmasbgds s sbsmn dameamganmo
308s601mmgdal  Rodmysmodgds. sbmgdmmom  Bom3mAbos  (3mzbomn  mMasbabdgdals
860336g9emmds, boswsgbsmdmJdbal 3Gm(39b3n godmgmnbos bogmng@gdadals 3(30Mg dom-
mmaonmo B6qd6mbss, eanbos 3sM(33mm396-35M3mbaba domabgdal s boswsgmn
LEENJG b 860d369mmds Boswagal bagmengMgdal 33mme3bs68mgdado.
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2.1.6N836'3AAMIA6NL 3AMBILAL JALA

boowsgbstdmJdbals 3Mm(39Ln bmE309mmgds (3m3bamo MmAasbnb3gdal @dmsmmm dm-
boBamagmdom, g.0. Boswsgqdal Bocdmddbs snbym ©qmednbsbg Logmzbmal gohgbsbomsb
96ms@. 53sb Bab LB ©gEsdnbal bgwsdomdy sMbadmemo 8ystin Jobgdal asdman-
&35. 8ystn Jobalb as8mayndmm, byws, obgm Jgeddn obobmobgb doMggma (3mzboemn
m&a560b3qd0 (B03MmmEasbobgdn) s enbym Bosmseabsmdmgdbal 3Gm3gbo, Mmdgem-
Loz gbms dnMggmawn Bnawsgbsmdmdabal 3Mmzgbo. Dmasmorm bnowsgbscdmdbs an-
obb3dmdl Jobol aoMmaddbsl boswags.

3m3zemgbgd0, Mm3mgdoz gobs30mmdadgb boswsgbsmdmdbal 3Mm(3qLb, dMsgsmaggmm-
35605 o goohbos gabazmn, JoBomGo s domemanmmo d0bgds. dom dmMal daMomswos:

- Jo6gdab 30bgFommgdols gofs]dbs;

- Booogdn mMgsbmmo BngmngMgdgdal ogmmggds, doma mebmsmsbmdomn ©sdme

s 393qbmgzebo BngmngFmgdgdab LobGgdol BmEIaMgds;

- B0bgMocmBn s mMasbmmn bozmngMgdgdol MMmngmmd8nmgds, Mormmo m&-

a3bem-30bgFaenan bsgMogdal Boscdmdabs;

- Booognl 3Mmanmal dgwms BoBormdo domggaemmn gmgdgb@qdal o 3mBmmss0s;

- Booagl 3Mmanendn Bymnb B 3o098000 bnowsgbsmBmddbals 3Gmmnd8gdal Bngfa(zas.

439 3Mm39L0, EMIgemn 3065306MmbgdL bnosggdal gmEmIamgdsb s Gnblom-
bomgdsl, bmM(30gmmgds ©gsd06sdy 308wnbsMg bogmagMmgdoms Mormma BMgdembaals
RoBmdo. gbos ggmemmanno, domemannmo s domagmdodamn bEMgdMHnbas. doma bo-
gnd3zgemos domemanmmo ©s sdnom@mMa oaMsogmo 3Mm3qbado.

domemaon® BogMoznsl 3obsdnmmdgdl (3mzbamo mmasbobdn. 53 Godab dngMszasl
0d3b 3gmhgzoma @bsfa. dsmdn RsGormemons bogmngMgdgdn, GmImagdoy babombemme
3 (30gdgemns dom@nbomgal s o6s ab bogmngmgdgda, MmBmgdbs sbobnsmgdo wow
856doembdy gomssanmadal mMbatio.

dom@n dogMszos bmM30gmmgds (3mzbsmo mMgsbnbdgdol dmbsbomgmdal gotg-
dg, 3ogMob 3obgdab, Byednfmmo, Bnws Bossgm®a, atmbBob Bymagdal, bsjommgdabs
5 8nbsmgms Ladmsmadao.

bogomngmgdooms wown ggmenmgommao bmgdGmmbas yggmadg dobdGodamns @Mmbs ©
L3980 s Jgaqds Me3wgbndg B o30bgsb:

- ©90030bsdg sdmx@dzgmmo Jobgdals aohabs;

- 353mg0@39;
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- bnosgbsmdmdabs;

- gfmbos ©d ©gbmos(309;

- 3mb@nbgbB oMo s m3gobmdo Bbomgdqdal megfmagds;

- ©bsmgdn Jobgdols 39@s8mEgnbdo;

- ©953060b byednmdy obsmagdo Jobgdol gedmbgms, MmBmagda bgmabems g&-

0398056 J67930L go3mgn@30L 3Gm(3qL30n.

B&986bgs3n 3mbsbaemg Babams dgademgds gomssmaommgl ©gsdnbol Loem®dgda,
3mbogb dobo 3osbmds ©d 3mm396qdal Lodmsmadno s8mzgoEal ©gsdnbal bgws-
306Dg. oo agmemmann@o dHbzob bagMmom b]gdsdo (33emamgdgdo dg5d3L ©qsdnbals
Bgsdomab bLGEMJENMgdL s Bgdbmanbam 3Gm(3gbgdl. ssdnsbn MRGM ©s WRE™
39@o0 360l RsMormmo gemmdsema 3Gm3gbgddn, sDmE0b, BobdnMdawal, amanfoal,
Byemab o Lbgs gemg896@ 930l genmdama@ma (3030 3o 8603369mmzbaoe oMnb ©sdm3nwy-
dmemo 50030060 Bgdmd89mgdaby.

359mz0@30bs @ boowsgbsmdmJdbal 3Mm(39Ladal dgmgase gsdmmsgalmegmadmemo
yggems gemgdqb@n o6 gfmzqds o agmmmanm® d6bgsda. 8son babawmo, 3nfggm Gog-
dn, domggaemn gemgdab@gdn, dommmaan@o bEMgdMMb30L bysmmdam, ©3m3mmafogds
3MEbsm MEa60DIgdLs s Bossegnl MMasbmm BogmngMadgdda. Lbgs gmadgb®gde dbg-
mobbbons s 8mbabnmgmdgb as8man@ g0l JgMdol gm@m3amgdsedo.

bogmngFgdoms ggmmmaon®o BMgdGHm630L obdGoda domnsb mowos. ymzgmbemas-
o dbmgmomb 8nbsmggdlb Rsdmadslb Dm3zgdbs s m3qgebgqddn 16 Jormostimn Gmbs
3yomn dobams s 3 Baonaten Gmbs 8ystn Bysmbbbomn bogmng®gdgde. gfmoMme-
mo b3gmamalb bgmednmab Bysembs@n3gddo ymzgmbmommsew Rswolb 1 nmostin Gmbs
Byombbbown Bngmngfgdgda. 8590 o6 ngmemabbdgds bogmngMgdsms mmgbmds, Hmdgmacs
3500543L 3B6@ b Bymgdl.

boswagdn ymggmbmonmom 89dmbumo 3(3965Mgmma BsMRgbgdal, dsmn 393wamdn
odms — 30bgMomabsaznnl oo bgds bobdoMdowal, sBm@nbs s boiMolb gemgdgb-
&qdab BM9d6mbzal 3mEmBnmgds Lab@gdsdn: boswsogn — 339656, BmM3gmac (36mdoros
bogomngmgdooms J3069 Somermgono 66936Gm630b bobgmbmmgdoo.

bogonggdoms drz0mg domenmgommo 66986mbzolb sbo 398nadas — 8396569980
Bosognwsb, gggbgms bob@gdnm nmgzgabgdgb Lbgswabbgs Jodom® gmmadgb@L, Mmdmgdocs
Lagoms Bsmn Jbmgomgdalb sbogqdem s LabogmEbemm 3Hm(39Lgdab Bombodsmma.
domgnm® 9emgdgb@&ndlb d(3965Mg dotomsmae 0030bgdl Boswsgnn bLBsGNESE, bmmm
Bmgogmob — 80bgMomadowsb. 398mamddn brgds gmgdqbdgdal GMebbdmmEnmgds 8(39-
botgdo. BobgMaemmn 9mgdg6@gda (36mdoemas baztol gmgdg6@gdal babgmbBmegdnom.
dom@ob Bngh mfgsbmmo 6sMRgbgdal ©sdmabs ©s dabgMmamndaznab dqdwmga Bazab
93968700 MdMMBgdnsb Boswmsal, a0om0shb boswagol bLBsMdn. 6 brgds Boswsgal
boBams3gddg Bomn sbm@damads. d93amdda dgbsmznbgdgmn gm@8nm Babobzmdos
d3gbatgms sbagma memdgdabogab.

03Mngom, (396069930l Lodmamagdoo brgds ™mMasbmm-BnbgMoma®o  bogMomgdal
baboor domgoeaMo gmadgb@gdobs s Lbgs gmg896@g30L Boswsgnwsb 3ol Dgwsdnmidy
350005008 0(Mgdd-05353Mbs.

535bmb gMma, boswagol 3Gmgamal bgms bsboemdn Bs8mnddbgds mmasbmagbmmn
3mE0oDmbGo, MmmIgmoz godmoMadamos mEMgsbama BogmngMgdgdom, gbgManoms s
Logzgdo gmgdab@gdoon.

bozmngMgdoms domemango BAgdGmbss o6 bamdmawagbl mobmmm (303mb. Jo-
oo gemgdqb@gdol asbLobmzMmmo MmEabmds gMmzgds sdom@nEm 3Mm(39Lgdd0 s
a59momndgds dommmgan@o 669d6Mb30wsb.
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a5Ms dnmemmaonn dogMaommo 3Mm3gbobs, Baswsanl 3Bmaunemdn B08w0bsmgmdl
039039 sdom@en dngMaz0s, MmIgmdn gMmzgds bbgomabbzs BogMmn s gemgdgbdn,
3s0 dmab domgaenmFo 9emgd96@)n(s. 0Lk sMTSMBM 933006 gagmemmann® B6gdemb-
35090, 565990 36056 Lbzaabbzs gmqdgb@gdal Bofagqdl, MmBmadacs d98wamdda dgadmgds
Rogfomb dommmann® b6 gdermbzoda.

33M0gs0, bagmogMgdosms dogmszonbs ©s GMebLgm@ms(3nnl dommmaanfn ©s sdom-
&0 36m39bgd0 Bossegnl 3Mmagarda ©s393d0M9dmmons gHM3sbgmmsb gMmasba dom-
a89mdndom&o 6m536mbzno.

boowagbstmdmJdbals 3m(39L0, Bobo Bo3mdmdabs s gobgnmsmgdols Lbgamsbbgs g&e-
3%y, 3000l M8wgbndg 56308q3Emem bswnslb, HBmBgmams bobgmdmagmds ©s 06@qb-
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dab 653mJ36sb. Bosmsam™-8(396o6gmma dmbgdo 96803mg3Mmmon (33em0sb gfmds-
bgob s BMImd60sb 39BN Boswsgm® LEENIG ML, Bosweadzmobgmdals
5ndg8qdgmo 3. @m3mhogza bodsMmmnsbom smbndbogws, MM ,Hgmngygn oMab bosws-
a0l 390l 3bgGomn*.

909P0 o MmEb sLEMmIdL ©qEsdnbal bgmedamdy Bymab s asdmgga@zab
3OmE8nb s Bnasgbom8mddbol gomssmanmgdsdn 8ystin s mbgzswa Rs8mbawgbals
Laboor. go8mzzn@z0b Jadob doMomamn @ndo (6aBgbo s o3M8mms0m@on) ©sdm3nwg-
dmmos ggm3mEgmemaon® 30Mmdady. a08mayn@ g0l bamBgbo gm®ds w@adsbobnsmgdg-
mos Bysmasdymazn 6s339m0bomgal, bmemm s 3mdmmsinmmo asbmoggdamos ggMomddyg
3563390 096803g30mdac, MmBgmn ©8m3oqdamas Bysmasdymady asdmaon-
&30b Jgdob gob30m56930b Gobaby. 53oLmsb, s Mbos ©sg3930bywgL, HM3 MHamagyab
RBMBH30Mgds 0353900098 a9dmazzad 30l Bbzagma s gobbbamon 3Gmwd@nb BogMsznsb.
aobbbormo Bngmnggdal JogMsz05dn 360d369emmds 5J3b Mgmogamal oM FoMBm astnash
M3, 5Msg 39698030 dmbgdsb. gb aoMgdmgds gsbbademgMegh ggmImmegmenm-
3060 36semndal 30M3gmbsmabbmazseb 360336gmmdal 3n39Maqbgbal Dmbsdn Bagmngmg-
dab 8ngMszonb 3Gm39bob dgbbagmolb mb.
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oMhR9396 Bgmognab Led dofnmsm KamyL: 3s3MmMgmogxlb, dgdmegmognl oo do-
3OO gemoqzb.

ds36mE 90996 30939036985 Mgmogyal yzgmadg 8bbgomn gm®ds, GmIgmos asob-
LadEgMI3L oo GgMnGmEolb 0gMb — 3539, mo@m, donb babEgds. 8s3MmEMgmagyal
Bat8m36s 30330M@gds &9J@mbogn dmgmagbsl ©gwsdnbal Jgéddn.

890mm 909930 Bo3maaqbl bodmarmm dmBal Mgmogyl: dgdmda, dmf330, M@=
B0, 390, Ggesbs s domn gmadgb@o — 3039 danmo, bbgsmsbbgs ©odsbgdals ggom-
d0. 3gdmEgmoggol Rsdmysmndgds dofomsma 1393806980 93dma g6 agmmmaan®
30m(39LL (gbmmsEmMa 3Mmzgbo, g3bmagbmMo ggmmmaonto 3Mm3gbn) s 3sbLdg
©0© 353rmgbsl sbwgbb b3gmgmal (3om3gmmn Md6gdab Bgmn 96935 s RsdaMge.

Jo3mmE9c0995b 30g3mm369ds Bgmagnnlb BaMama gm@8s, HmPgmo 039398L «3-
603369mm GoMomBL (Mo8qbndg 339G Mmn ©9(30898M0Esb Medwgbndyg sbgmen
33oMs@mm 398 madwmg), Lodsmmal gsMomdoma Myggsmmdom gfmo 3gGHob gom-
amaqddo. oo 8093903698 bmM 30, omadmgds, MmIgmai Rbrmgds Mgmogyolb 3v39
Bgs3060b Rom@magqdom, FbMHommdom 6 bbgs 8ndgbom. goMmome sl gogMgmg-
demo Mgmogyolb ggmomdomo gmmds, ogn babnsmEgds ©sbGommdom, GgmEdom s

94L3mBagnom.
E.P
3000 —
P — i
2500 % |
! 0 !
1 |
] T 11
‘9(- - ﬂz._"‘.ﬂ - I. g _3‘_._
304 1500 = —% x4
4 | '+ F d
] | [ e " 4| —
g0 1000 L T = e Pl kKl it -1T—Fix
g | ~N—~1 | TS 21 |
| 1 1T 1 11 | | A= $ndprl e d
10 500 - -. 1 Nx,il. W
‘].-JI 0
oo o 1 2 3 4 s 6 7 8 _ 9
i (
100 A cas,
204) -

6sb. 2. bagsmgzgmmb GaMma@mMnab bnswsayM-agmaMsgammo 3Mmenemn.

E - smfogmgds, 33; P — bamgdgdn, 33; t°C — §9339Ms8 s afswnbgddo;

H- Enoggaanb bnqﬁag, L3.

1) Boongem3abgdn, 2) yznogmadnbgdn, 3) yznmgmdabs-9696in, 4) yznogm-ymadmsma,
5) ym3ama, 6) In>-dgmmb, 7) 3s30, 8) yszabaygn, 9) Aba-yszabeggn.

9mnggo BomImoaqblb gJu3mbanal s BgMEMBOL ©edsbgdal Babgwgno 3bab

o0(300bs s baengdqdal 3oebsbomgdal Bmogst God@mMb. ymaggmoasgg gb asgmgbsl
obgbl Bymmgsb, Lonmda@, Lozzgd, ¥obazs-smmaqbnm s sdmadgdal Mgyndgddy.
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30056 30Mmdgddn, brgalb MbaEsb Lndsmmol 8s@gdsbmeb gfMmswm, a(33emagds jmo-
3580, 3(39bagmmo s (3bmggmoms Ladystim, boswagn, Mo W3o3d0Mmgds 3o9Mob 8)qd-
3965@mM0b s ©8q6056930L (33emab. JogMab dobgdo, 8mgdda bodsmemal Bo@gdsbomsb
900, (303098056 s bdnMos Bomgdo. Bmgdal gosmsbzalb d98mga dsgMalb 3abagdo
99390006, (369m©gd0s6 o IMgdnsb.

058 q6056530L dobgznm asdmnymazs bossgnl Ledo doMamswa Kamen:

o3 mMI3mEAEgygmo boowosy o—gmidemogds LEn6 byosdntgddyg oo
RBMEmdby, Dgsdatmma Bymab msgabmgemo Rs8mbawgbal s a@xmb@nl bymal m-
3o amdab (6 89@Mdy MPMa M3s) 30MHmdgddo.

bobggmom3onm®mdmmOmgqmo boomogo—gmmHdamogds bg-
ad0frmemo Bymob bobdmgmyg ob a@Hmb@alb Byemgdolb 3-6 398 Mab Lomm3gdg amdobsb
(3930ematimma s6dns dgndmgds smbgzgl 8(396569930L 53qb3L).

JogmmdmeOEggmo booswodgo—gmidomogds Dgosdatmma bymal
bobadmoagn bgmednfrmmn o6 ammbBob Bymal 3 8-bg bogmad LowMBgby amIabsb
(3930ematimman 56dns dgndemgds smbBgzmgl bnswsgal dgmada@b).

9m0gPo dg0dmgds aymb 339606 gmmmdal s Bosseggdal g3men3nol god@meo.
80065(0L  3orme3m@B ol mebrsmsbmdomn dgdmal ML domal Ggmsbs gommsngdbgds
Fomabdgws Ggmobo, Mo 06393L ©88g6056930L Mg¢ndol Fg33mol (Fomab ©s sema-
300960 36m39bgd0Lb 3969398, aMmbGab Bymalb wsdzgomgds) ws, Jgwgaem, Boswsgal
3563000061985L 53&MIMARFY ©s 3G 30MMIMEAGI s babgzMom JnMMIMEemm
306mdqd3o.

boswagol daMomon gamygdo ggmdodonmem 30330Mmgds 9Mmdsbmb  Jodom@a
bagFonl BogMacznnl botiggdg. gb dmgmgbs (36mdamons boswsgm-ggmdndon&o dgmmeng-
dab bobgmbmegdom. ymggm d4bgdcng dmbsdn gsd8mbagmmas Boswsgm@-agmdodonmn

dgmeemagdab mszabo Godo.

2.3.4. 3¢N3JBN, AMA3MAB 6NIRIBEIAAMEI6ICN BIJBMAN

3m0ds@o mdmomme  Imddgwmgdl  boswsgbsmdmdbsdg — asbbobdmazMmazl Bossgal
9696398030 ©Mbgl, 3nMHmogmdnm Mggndlb ©s ofMndsw bgdm]dgwadl boswsgbam-
3mdd6ab Lbgs Rod@™MMgddg (339656 gmmmdsdy, MmMasbab3gdal (3bmggmdmddgmgdady,
boowsgbstdmddbal Jobdg s ©.9.).

303580 o6nb 3Magemabdgddmeo god@mtn, Gmdgma dommogh Bosseabstdmdd-
Bob yzgms dmgmagbsl. Boswagol ggmMm3omMgdal 3emnds@ Mo 3nmmdgda asdmabse@gds ©g-
©53060b Bgos30mdg Bmbmema 8Balb Ga@nsz00b Momogbmdnm s boswagob e gbnsby-
dob mbom, MmBgmo gobobsdmamgds 3@dmbyg@amoa bamagdol Mem@gbmdom. st
080bs, 3m0ds@e 396mbbMBngMgdsl 9d398ndemads bossabs @s 3@3mbggmmb dmEal
(33 506000 s 8yatn bsboemszom (8@39M0 s otnmagdn).

3Bl Maoszns BomImaaqbl 9bgManol doMomom Bystimb agmamagamm gscmbidn,
350 dmeob, boswagn®m Laggsmdn MAMazmgbn 3Bm(3gLobmgal. bszdstabo s@gbnsbgdals
306mdq330 3Bl Lbogneo 9bgMg0nl Lnmowgbgs ©sdIm3ngdmmoa asdmagn@zal 0b@gbbo-
3mds s boswagmn 8nbgMsmadal bnbogba, mMasbmmao bsmBgbadal sdmal 89830 s
303sGommads, dom@ob dosboswag o gubdz0mbamgdol bobosmn. sALgdMBL a6 3-
39990 odm30gdnmgds boswsgdn dgmbgmma 3bab gbgMansbes, Bossegnl Lnddmesg-
Lo o Ldbynbn gEsgsbal gofmseddbal Loem@3gl dmEnb.
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oa56 ©qs8nbal Bgmsedntdg dmbamoa 3bab gbgMans g398qdsMgds Lbgsmsabbgs
bobadmagmdal G083l (mgmsdnml, bybmba@b, Bemonml, 3Gsgembmanmb), Bososadn
9603bgonlb gbs(33emgds oMdMbaL s 35303980, goyobzal s mEmdal 3Gim(3qLo. o3
36m(39Lgdab Lbgeabbzs 3M3dabazns, 3MB3MgEME dobobnomgdgmmsb gMmowm, sysemn-
390L BnoEagal LnmdyM Mge0dgdb.

boowagol Lomdmmo Mggndn gobabobmamgds st BoMEm 8bolb nMmsdnmn Mowns(30-
00y, o339 5G3MLEIMHML (300 3Mmo300L M30bgdMMgdom, Lomdmb s Logagol dgbs-
dgdoon.

30358 Mo gogd@men aobbodmamesh s@dmbyg@mmo bomagdal dgmbgzsl boswag-
do. bomadab Bromd ¢s8L s 8ab gobsbomgdal Lybmbgdals dobgzem. smEmdmgdals
boeoEgbdgs ©edmznEgdama boswagnl ©3@ 96056980l baMabba, dobdn 3Mmd@nmemo
(3(396960bmngal Bnbobzman) Gqbal BoMogn, safgomzg 8n3Bmdammmaan&o 8m]dgwgdal
By bembggmymazs. Boswsgm@o 960L LowMBal s gomssgarmgdal 06@gbbagmdal
35m35c0bb0bgdnm, smBogemn s @ermdsgamo ©nbgdal babasmal Babgogzom, gedmaymas
boowaggdal Bymal Mggedal Lbgawsbbgs @ndo.

350 m30m Bgb0bs, 5&IMbygFnm bomgdqdmsb gMmam Bosmsadn biwgds dsbdn
a5bbbormo mEMgsbmmo s BnbgMemmMo BogMmo, sgmmbmen ©s 3@ 39M0. 583mbaggememo
3090l gobgdomn ombgsl boswsgdn, MdEMb3gmymal ggbgal bybodzsl, mEMgsbmema
6030961980L ©oysbagz0L s edmal 3Mm(39Lb 308nbsMgMdL. Bnowsgnwsb s&dmbeg-
mdo godmnymes 396, Bm3gmag dodmatns bobdommmgsbano ©s Bossamma dom@ab
(3bM39mB8mJdgqdal bbgs snMmgzeba 3Gm@ddgdnm. LabEg3s3n 5@3mbyggMmm-boswagn,
006 (330l 068 9bbogmds ©sIM3ngdmmas 583mbggmmmon Jsgmob 6935y, dogMab Lo-
dmng®gdg, Bosognl @9339Me@mmobs s 89bnsbmdady. boswagmm 3sg6da 3o o9y 0d
3M33mbBgb@ab (yobadawn, bsbdatimEgsban) LogeMdg o6 Bozmgdmds go3mabsl sbrgbl
Jdnsbnssgm®o 3Mm3gbol 3odsMormmagdady, basmagmmn 53mbabd 9350l doamdatigm-
3o%Dy.

03335M00, 3mads@ob, Mmam@ boswmseabstdmdfd8bgmn god@mmab, 8603369mmmds
banfggaine.

5@Imbaggg@mm 3mnds@dn 0gmmabbdgds 935 oy 08 GgfndmEool (qsdnbal, Bs-
&96030L, 939960, medal, Goombab) s&Imbazgmb Ladmsmm dpamdamgmds, HmBgma(s
babosmmgds 8@ gmEmmmaon®o gmgdgbdnb badmsmm (89339Me@mMs, bamgda, 3sgmab
$76056mds ©s 9.3.) s Bsmn M3oENMgbo 8sh39698emnom, Moy ndmgss ma-cedal, Lybdm-
bob o Bogema Bemob Mygzomdal $33ema@mwsb.

boswagmmn 3Mm3gbol dmbgdalb dq39(36930bmgal o 860d36gemmds og3b 3mnds-
& 358396909mb, HmBgmag sbsbosmgdl §qd3gMsdmEmem 30mmdob s @s@gbnsbgdsb.
LBmMAg o8 BoR3z969dqmmsbos w@s393d0Mgdmemo Bassgnl Bymmasb-@g83g@agmermema
99030 s dommmgon@a 3Gm3gbn. 30650056 Boswogmmn 3Gm3gbo o6 Bywgds 39a9-
&o(300b d989a5(3, 980@m3 3063390 360336gcmmds 5d3b Ladmsmm-Brmon® (bogHom)
308 85h39698gmb 5 393989(300L 390omEadL dmMol (3g8mmam8s, bsdmatin)
35R396950m9380.

domemann®o ©s Bossgm@o 3Gm3gbobogal gbgmannl doMomsmn Bystims 3bal Go-
©05(309, bmmm ©5896056980L Bmagstin Bystims o@dmbyg@mma bamado. 8bolb Mowns-
(305 dmo0bmgdgds b3gmamol dgwsdntom, bmemm dq98wmamd msbpsmsbmdnm gsdmbbng-
©9%5 @5 303m3L 583mbyggHmb. Bnswsgdn 8mbggonma bamagdgda ¢9bob Labnor dosnb-
0ddgds 8396060l 80gMm s dMbrgds 5&IMbeggmdn GMobL3nGs(300m 96 Gabagyma
smmgmgdolb dgmgasm. Boswsgbs s 9@IMbggmmb dmenl yomadogds 3mwmdnzn bomdmb
o Ggbab (33ems. 580l Jgogae BmEMInMoads boswagal gem-gfon ¢860d36gmmmasbgbn
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®30b98s = nEMmmg@dgma Ggendo. s30@m3, 3ends@olb abobosmgdsl §gd3gfsdmein-
™m0 306mdqd0m s 8@ bnsbgdnm gsbbsmm@gdama 3603369mmds og3L.

303580 g8magMgbo mgMmdnmo gamgol gs8mymeaol Loggmdzgmb Bom8msowmaqgbl
ba39a9@S30mM 3gMomedn (>10°C) Lsdmsmm mgmsdn@o Bqd3gMsdmGolb gsdo (sd@on®
$933gFs@mEams xs30).

Lagomggmmdn asd8maymazs ©qesdabal yzgms (3bgmo-@mm3ozmmalb aoMws) dafo-
50 3e0ds@nb mgfmdnmn gamyo:

3m0ds@ob gamyo >10°C 3o960b §gd3gMogmmoms xodn
(3030 (3matmmo) <600°C

BmBngMom (3030 (dmgsenmo) 600-2000°C

BmBngMo cdaeo (LyddmEgaenin) 2000-3800°C

odoemo (bydGAHM30 3 emn) 3800-8000°C

303580b  50b0dbmmn mgMBmmo gaMBgdo asbmoggdmmos 3gMEG 0 eemn LoM-
&Yymob dobgmgom. LoMGygma babnommgds oMs FoMEGm badmarmm mgmsdncn &9339-
BoGMmnm, 5339 3396069 mmmmdals s Bosrsgnl asM339mmo Godom. bnowsabscdma-
6530 3emnds@nb dmege® cgMdnm xamumeb 939330M98s Bossgnl bomdao Mgyndoa,
Jo8on s domemmaonmo 3Gm3qbob bobBMsgg, domemmanmo 3MmomJ@ommmds.

Lodofmggmmb datomsma Bnswsggda 3mads@nlb mgmdamo xanxgdolb dabgogom sbg
bobBomnds:

(3030 (3matrmeman) — Jos-8gmmb, 8ms-8gmmb o380babadcn, dos-@yg-8gmmU;

BmBngMom (3030 (dmMgaemma) — ymdMaman, ymdMaen-ds30, do3806s;

BmBngMo mdomn (byddmMgema®o) — ygomge-ymdtsema, 330, yogobaygmn, dwg-
mmb-yog0bgzgn;

»domo (byd@Mmm3ngnmo) — BaogmBabs, yz009m8nbs, yzomgmdobs-gbgtn, yznmgen-
80Bs-9b696mgd0sb0, Bmba-gog0bagmn, dogmmb-Gaba-ysgabeggto.

bormgdqdom @ gbnsbgdal dabgoznm, ©gsdnbsdy aozM(zgmadmmo 3emadsdal do-
Goomseo 9d3bo xanBosb bsjstmzgmmda a3b3wgds moba (FdMarmo-stommabs ©s
doemnsb 33Mamonl gofs):

3m0ds@ob gamyo 05890056530l 3mgya3096@0
dogmnab §gbosba (94bEM3mdnwMa) >1,33

8960560 (3130n) 1,33-1

babgzfom @gbnsbo (bgdndndawyn) 1-0,55

bobgsMom 3dMsmon (Lgdnatinememn) 0,55-0,33

©58)q6056930b 3Mmg50(3096@0 (snEMEmMdal 0brgdbn) BsM3msewagbl dmbmman Bagngdg-
30l 399306gdsL smEmgdmqdsbmeb. ©s@96056980L 3mgx80(3096@L M3 380Mmgds Boswagal

&9b0b Mggdn gMmbsnm MgmogEn® 30mmdgddn; Boswsgal ¢obazs-smmagbomn 3m@q6-
(305000; 333mB0@30L s 383MEMEZ0L batnbba Mebsdstin ;mgMdmmn Snfmmdal EMMU.

8603369emm35605 ©8)g6056930b  3mgR0(309680L 35B396939mn 1-0306 Bn8sFicgdado.
04) 596056530 3mgyn096@0 >1 — bogddg a394L dyogg Bnosgmsb, bmmm oy <1 —
&89, JoMdmboGmem, dmaxg® ©3medgdnm bnswsgmb.

bagomggmmdn Bosoggdn, ©8@g6056930b 3mgan(30g6@0L Bobgmgam, sbyg Bobamwog-
oo:

doemnsb 960560 (9L Me3ndonmn) —bomgmBnbs, yznmgm8abs, yzomgm8abs-9696a,
43009m3065-969Memgdosbo, 8me-8rgmmb, 8me-8rgmmb  ds380bobadtn, Joms-@yg-8eg-
b

&1qb0sbo (3n3nnMa) — 4y3009e-ym3Mamo, ymdMmaemo, ymamaoem-3s30;

bobgszMom §gbnsbn (Lgdn3mdnrma) — dogn, do33nbs;
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bobgsMo 3dMoma (bgdosMoEmmon) — yogobaygmon, Brgmmmb-ysgabygHo, Gumba-ysgol-
3960, dogmmb-Gubo-gsg0bgggco.

boowagol gm@mdnmgdadn o Mmeb sLEMmgdl Boemgdol aobsboemgds Bemal Lybm-
6930l dobgzom, Bomgdol 3mbgemal ab@gbbogmds, 3sgMal Gotmmdomn §gbnsbmds ©s
3090l dmdMomdolb LobbGagg. yzgms gb dmgmgbs go3mabslb sbegbl domemmaon®o s
boswagmmn 3Mm(39Lad0b Me30bgdmMgdsdy s 3obLabdM3Ma3L Bnswsgal Bymabdngmn s
Jo60b3ogFo gMmbanl gobgamamgdab.

boowsgbstdmJdboty 3mnds@o sboabl 30Mmsdn® ©s 0fMnd go3mabsb. dnfmsdamn
353mgbs  ammobbdmdl Bnoagol ©o@nbnsbgdsl, aomdmdsl, as(3n39dsL, bmem ofndo
— a93mgbsb 8(3965Mgms ©s (3bm3zgmms Ladystmby.

2.3.5. b3JN, AMBMAB 6NIRIBE'OA3MAT6ICN BIJBMAN

Boooabatidmddbals 3Gm(3gLn 808nbotgmdl Mmda. boswsgbstdmJdbal ymaggm sbae
3030b (L BMBYAL, Benam@L, 8Msegembmam@mb) dgodb aotzggmemon (33emaemgds baswsgm®
3Mmgormdn mEaebamo s dnbgMetin BagmngMgdol aotimseddbsdn. mmab (sbszal) ggo-
J&mAL oo 860336gmmds 43L boswsgnl BmEMmBamgdabs s gobznmamgdada.

oMhR9396 Bossegnl sBLmEMENH s GoMmmmdam sbssb.

SdbmmagGygmo sbo o smb hm, HBmIgmai gobgmm Boswsgds ggm@do-
9000056 g8y, 39Mygmdl G860y Brmowsb doemomb Bemadrg. yzgmoedg sbszmgsbos
BMM303men Bgfn@mmogdal ab bossegn, Mmdgmdsy o6 goba(sas bbgswabbgs atmem-
3939 (Bymabdog®o gembas, g@mszes s 9.3.). bojeMmggmmdo drgalb mmbawsb 1000
39@®0b Bgdmo Bosoal od3b dmemm3gbaFo sbsga (10 000-12 000 Bgemo), bemee 1000
39809 — ao(30rmgdom 3g@n. yzgmodyg sbomasbMmss domab (sermzamn) boswago.

BoMmomdomo 5L 30 sbsbosmgdl Bnowsabscdmddbal 3Gm(3gbab, b Basws-
a0b 30630m06M530b gFcmn LBswanl 8gmMg Ldswano Jg33mab LobbMagggl. m393d0Mwgds
boowogbsmdmddbal 3Gm3gbol LobBMegglb s BndsMormmadslb, Jsbol Fgoagbormmdal,
»30b985b @ MgmagRMEo dofmmdal (33emnmgdsbL.

2.3.6. 9293MI6NL LIEIARAMM LITBNI6MOI

3mBg06n30 Bnosabafdmgdbol 3Mm3gLdg v@s30560L Bdmddnmgds Bnowsggdals asbzn-
250930l 0065390060m39 983l Fmszatn moz0badmMgdss s bnasgbedmddbal gMor-gmon
y3qmodg 0b6@gbbommem dmddgmn god@mMns. bnowsgdy swsednsbn 3md8gmadl Mdmsmmem
(331353905, Lobimdqgdal g8sbs, Lbzasabbss dgmammazngdol Bo@oMgds ©s 5.8.) 96 nfndsw
(30@™M(396mDgdaL, 3m0ds@ab gemgdg6dgdal dg3ms ©s bbg.). sbomm3magbndn bg8mdJdg-
©980b dmogstn Babobns Bnswsgnl asmB8xmdgbgds, Babn bogmangMgdal asgstmmgdmmo
0mbBodmads s Labmymm-bsdgn@bgm bogstgmmgdol 3Mmend@nmmmdal asbMws.

J@atmmo  (80bgdcng-sbomm3magbm@o) Baowsgbemdm]dbal  3Mm(3gbob dggan
dg0dmgds agmb Bnoaggdal gomBxmdgbads o6 gomamgbads. yam@m@mmo Boswmsgbsmdm-
4360l 3Gm3gbo o6 Mbos 0639309L boswsamn baygmazng@gdals 3gd(306935L, Bosrsggdals
0980553050, Babo dbadfngn asdmba@mgdss Booseagdal g nm@nMagds, dsmn boym-
R0gMgdaL 88smmgds. bosweaby s 8ol BoymezngMgdsdy s@sdnsbal badgm@bgm bogdns-
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&™M396 96 3M0DIMem LBENIGMESL, 0 B9bnsbmdal (33mNmadadlL b sbemagl
3mmemmdab (33emomagdgdo.

yggems babob B 3m@odmbGo LomM8nmns. 53 3mMndmb@L aobq3mmgbqds 396M0mbsdg-
30b, 088530670b 96 39¢18060L aermz0m@a 3MB396@Ms30930b Bgbs, ngo dgmanbgbabnmn
36Mm(39L930b Jgggns (§gbs dgodmgds agmb gs33360398mmo o6 gomd 3 MHnggdgema). dyo-
Rq §gbss, HmBgmbaz 5096086985 dg(33em0l abgma 3sB396939wm0, BmamEozss 360b3q-
mo LEEYJGPMS b Mabolb nmzanEo 5 Mdnms(3ns.

C 3mG0dmb@o o6 8ng3m03690s 833603 399605396 JobL, bs3mgdow goba(zal 3gcm-
3q69babyn 3Mm3gbolb bg8mJdggdsl s o6 sbobosmgdlb H, O, A, E 56 B 3mtnbmbd)g-
dobogol sdsbabnomgdgmn mzabgds.

R Booswogol J3q936sg396n 3336030 Jobo.

3580Ms sbmagdo 353mayqbgds o sLMgdmsb gFMms MGmM3gmady 60dbab smbsbd-
bogo. dogomoma, 3o@oMs sbmgdom omnbndbgds: f — aoM3znbgds, g — asmgdgds, ca —
35356MdmMbaBqgds, M — asmabgds s 5.9. o sbmgdmsb Jg8mggbsatsw nbgMgds —-A 56 B,
b B, o6 B, o .3. dgbadmadgmas 3@ oMs sbmgdalb 3060d6gds BMRbarddn — (f) 56 (g) 56
(ca), Moz 3MmEgbob dgmamgdm bubE gsdmbodmmadsdg 398 939emadb.
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agmm Babdo ebsbosmgdabmzgab sagmzg 0ygbgdgb ogemem abwogdLgdl: B,, B
B,, C,, C, 05 5.3.
3969BabyMn ImE0bMBENL astims, boswsgd(3mebgmdsdn Bamgdnmos ©nsabmb@osn-
0 3mE0dmbB L (36985, BMBgmoz BoMomE gsdmaygbgds Boswseagdalb ©ababsbasomg-
3o (39Mdm, boowaggdal 0ebsdgtmagg gmobogazssnsdo — ,3bmgmomb babmdsmm
3oDs bowaggdal Mgba@mbgdobmzal 2014%). ©asgbmb@nzm@ 3mEMadmb@dn ngmmmabbdgds
booagol 3mEmndmb@n, HmIgmoa bobosomgds 3obLbsbmzMmma bamabbmdng-omawy-
bmdMngn 35B3969dmom (Bmemng, ¢3d6ng, 3obEng, ™mdMng, sManmag, bo@ng, 353803,
meggnJ, 3@06@0@0, %(4)0?50336, ggn‘gﬁmBaBo, boqmd, 3o (303, anq_;bnd, 33@)60030@(303,
39@Mmangbog, amgoy o Lb3.). 0sgbmbEBomMa 3mEH0dmbEB)Nb Logmdzgmbdy asdmym-
396 boooaa® xaIBISL-
35m39mmo  3mEndmbBdalb  BmEmgmmmaonm-aq969dabao  60dbab  smbgmabab
3603369emmM35605 3mEaDMbEL Imenl LadrgMgdol BmMEds s gowsbamab babosmo.
3m60%m6@36b Il badrgMgdal gmmdgdo dgndmads nymb:
LBMAN — sdsbsbnsmgdgmns MBg@gba boswagabomgal, asbbszmmGgdoom 3GHmegn-
™ol J3909, bogmgdom aggMaboMadama Bsbommabogal;

* Bommmzabo — bdnMam ©sdsbsbosmgdgmoas Gyob Bnswsgqdal 34dmbmgsbo Imeo-
bbb doMobmgal sbws gMmn s 08537 3MM0dMBENL J393mMaDdMbE gL dmEab
a505b3mgdabmgals;

* x0d05b0 — ©s3sbsbnsmgdgmas b g3nl boswagqdal Indnbmgsbo d3mEodmMbEGEL do-
obomgab s M3g@gbor s3mdnmaonmn ImMnbmb@ b bodmgsmb BomImamaqbl;

*  96m3560 — aBsbsbnamgdgmns gemzomo dmEndmbGoL dotnbogel, ormdze dgo-
dmgds LB g3ab Bnswaggdal 3mdnbmzsbn dmGNDMbEEL J3gws bsbarmda(s dga3boal;

*  aomamyiboma (Rafgbomo) — odsbabnemgdgmas 08 boswagnbomgal, Gmdgemdacy
993060 3Mm(39L980 dmogfemss godmba@ma.

9600 bossgn@o 3mEndmb@ob gosbzms 3gmmgdn dgadmagds aygmb:

* 33390600 — gm0 ImMnbdmbENL g33ems Fgmeinm bogds 6o M3g@gb 2-3L3-0b G-

3mgddo;
* 593060 — adsbgmes brgds 3-5b3-0b ggomamgddo;
* 00600096mdomn — 3mMabdMBBG AL dmEnb aswsbgmal dsbdagma 5L8-L smgdsdgds
(6-1003-0b LobDM3Mgdda gsdmaymes).

boowsggdal 3Mmagoemdn 3mEmadmb@L dmMalb Ladmgstn M3g@gbor gsdmaymeys ggg-
ol dabgozom. o gb 60dsba Lozdsabn o6 oMb, 0ygbgdab obgm 3sB396989emlL Mm-
amMngss LEGNJG M, dgdebosmdn Jgwagbommds, 5398mmgds, sbombsm3mbsddbgdoa,
Robatagdn s Lbg.

boowogol o dobo (30em39me0 3mEG0dmbB b boddemsgz@yg. Bossanl Lnddmegty bat-
3mag g6l LagMom LadMJgb Bgedamnwsb LomM3gdn boswsgbsmdmdbal 3Gm3gbom
LabBom dgiEamom  ©gsdsbsdmy. Lbgswmabbgs Bosmseal gsbbbgsggdmma Loddmagmg
350Rb0s. ImMnbMBE0L LBdmogHg 5e0bndbgds 1L3-0b LnbLENM; 335LMsb 8NBndbgds
3obo bys © J3gms Lsbdmgzatn, Bogsmama:

A = 0-20 18, A = 20-25

R 5
L8dmegMab dobgznm domgdmemns boswagob d93mgan aMows(3ns:
* 33omg LoddmsgMab — <5003
*  bodyoemm bddmsogmolb —50-100L3

L3 s o.9.
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*  3dmagmn —100-1500L3

*  B33dmogo —>1500L3

boswagol 3Gmagaemdn g969babmMn IMmE0DMBBGOL MsbsgeMomdam gobabsbmamgds
3q698s. M3bsggMmMBab babnsmal 8abgogno Boswsgm@o 3Gmagamma nymas mE —oM@03
o Momm xanxqdse. dsm bLadbmgmgddn dgndmgds gsdmaymb 56980L Hsdwgb0dg Gndo.

806@)03 3Mmgomgdl dogznmgbgds:
36080@nmemn — sboboglb boswsgBsmdmddbal Lobyobl LEswasl; Bossegnl boddmes-
369 oMol dbmmme Mdgbndyg LY;

* oMbEmmap gsbgomemgdmmo — 3Bmagaema BoM3mmagbamons g969babyMn Imo-
bbb LEMema Bymdom, BogMsd domo 33069 bddmsgHom;

* bmAdsmamo 3Mmgaemo — Imzgdgmo Booseabadm]dbol Godabogal sdsbsbos-
0gdgmo 3Gmagnmos, Gmdgmdnig a9bgbabamo 3mEadmbEgdn Bom8mmagbamons
LEmemo Bymdao;

* LybBoe ©nxgMabnmgdnmn dHmgnmo — sdsbsbosmgdgmns asdmggn@zol do-
3o daMam bnowsgbsmdmadddbgm Jobby gmMBamgdama Bossgnbogal; 3Gm-
gomdo aqbgDabao 3m@nbdmBENb asd8mymes g3odbgmgdmmns;

*  96mbomgdamn  3Mmgaema — ©adsbobosmgdgmos  Bymabdngmo s JoMob3agMa
96mDaob o6 8mbzbalb dgogasm Lbgsmabbgs bstobboo obasbgdmma Boswagalb-
m3zob.

ﬁ)m{g@ 3Gmgamgdlb dogznmgbgds:

M9m0d@aMo — 00653g0Mm3g boswagol 4398 ©sdsmbmmas boswagol dmemnsba
3Mmgoemn b (39m39mmo 3mndmbE)n;

*  3Mo35mb 300060 — mEmBatigds 3Megembazmnsh Bnawsabomdmddbgm Jobdy;

* 3mmoEogmmo — gm@3omgds boswmsegbsmdmdddbgmn dsbaemol dgMomommn wa-
mgdzob 306Hmdgddn;

*  bmOM3mygbmM-0ggMabomgdama (bgrmmsbama) — 394860mn s©s30sbol Bngm
(F939mE035(309, 3emab@ogo s bbg.).

boowagol Bogmngmgdgdol gobabamadals babnsmal dgbsdsdobsw as8maymaezs d93wgan
@nBob Sﬁmcgnqvgéo

3 33mma309o — 3Mmgordo dsgdbodsmnMo Momoabmdom ammzogds 3ndabmas-
bo BngmngFgds;

*  gmg30Mo — 3Gmgamdo bogmogMgds ndmagds s asdma@ebads 3Mmggarmol ao-
9o;

*  9mg0m@-ocr30mMn — 3o dmMnbdmbEde bogmngMmgdal ©sdmol dMmud-
&qd0 308m0@sbgds s aMm3mads arz0nE® 3mM0odmbEdo;

* MO0 xgMab30Mgdmmo — Boasgal omash 3Hmegaemdn bogomngMgdnl mebasdsma
a5bsBnmads.

2960 56 dgn9M0emmds gfo-gfomo 360dbgmmzsbgbn ImMgmemmanmma bodsbos. Bos-
a0l g3gfn ameabb3mdl ofs dbmmme BgigMommdsl, sMedgm GgMalb gobsbamadal
babosmba(z boswagnmn 3Mmaggarmol o6 (39m3gmmo 3mEndmbEnb dogbom. boswagol g
3Ms35ma39M0s @ aob3nMHmdgdamas Jodoyma dgmagbormmdom s Gobozm@o damds-
9mMdom — 3obsmgdom, §9bnsbmdom, ©ab3gMbommmdoom. boswsgnlb Ggeabogals domosb
8603369emm3560s 393gan BogmngMgdgdalb 393(339mmds:

* 39do dgggnmn mMasbmmn s mMasbam-3nbgMomamn Bogomnggds;

* M30bol s 3obasbydnl @agebamemmn bagMmgdo;

*  39930Bs, babdomBygsgs, dbgmoblbbsn dsMaemgdo, semdabols d3moMmdbowo;

* M30bab d399963900.
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Bgs ImM0dMBENL FgugMormmds @sdm owgdmmos dsbda 3ndnbaob Momwgbmdsdy,
bonenm 0@3s dgdsmg 3mendm@qdalb — ©gosdsbol m30b9398%g.

Booogqdnl ggMab mobspagbsw asdmnygbgds ,3sbbgmal™ ggfMms bgsme.

o8 Lgomsdn dmzgdmmos FgMms 9 ©osgMeds, MmIgmaig Bmazagb Lbgswabbas
LBSbIMG M RgM®s 60dm3b. obnbo smbadbmmoaos Jgbadsdabo Lod8dmennzom s dm-
253b9dmmos (39039 BYOGEgEDdY. ,356Lgemab* bzsmsdn Fomgdamos Ggms d53wgan
356bm3omgdgda: gmygfo (ggmal 3o3don Lbogewsbbgs §gMmsb — Boogmmsb, yzo-
0gmmeb, 363569Lmsb, MHFRMSB), bowowy (30853988 96 Lomnszg) s 068gbLogmds
(LoddmagMyg).

»350Lgmab® ggBmes bzsmedg gemmgfo s0bndbamos GuMM3malb datgzgbs bgws 39-
obgdn. 390030 Me© 0(330gds BgMal Loowy, bmmm dMmMadMEEsmMaw — ggmab
0b@&gbbogmds.

»350bgmab® ggMmms bzomodg bszdomm bmbBowm sobobgds boswogal 60dxmdqdal g3q-
60l IGsg5megemgbgds.

89496037950 (3MmsbmemmPgdEmmemo) dgoggboenmdoo  dofomswsm  gsbobobmagmgds
boswagol LGB @S, Bqbdgzomds, Bysmasddemmds, Jsgmmzgsbn s MmdaMn Mggn-
3980 s o.0.

baggmy aodm33mgz0b EMHML dgdebommn dgoagbommdal sbswagbsm boswsgal bo-
393L Byemoo sbggmgdab, mnmgdom LMgbgb, bamabammbdyg smegbadgb s sbmAbmegdgb.
baggmy BamBsmgmdadn 8g4sbozmEn dgoagbormmds asbababmaMads Mmamez 6gbdnsb,
nbg 3dMan Brogm3oMgmdadn. s8nbamzal gsdmaygbgds d98mgan 3MndgMmandgdo:

43035 — boswago MLEENIGNOMS ©s F3Merm Famdsmgmdsdn s30rmsE 0demgds.
9003905 (30m3gmmo oM (33rmgdabash, MmBgmms asBgszs dgbadmgdgmoas dgm-
05615029090 M35mnm. dmaxgM 83069 Momegbmdom JgMgmmoas Mucm BaGoema
bobaemos3a. 6Lt Jpamdsmgmdado o6 bLmAbmEEgds s SMa3mobdngnmns;

* 4303660 — Bossgn 3bg3omns s ddMerm BrgmBsmgmdsdo mnmgdlb dmEalb swg0-
mo 0333698, dgmands 3bbgomn BoM(33rmgdabash. bgmolb dgbgdno ngdbmds
93030560 BoBoms30b bogamdg, Mxmm ByMoma Bsbamszn 33009 MHommgbmdamss.
6gbB0sb BrgmBsmgmdsdn o6 Mol dmabBngnmn ©s o0 bmMbmemgds;

* 3bmdado mabbsfo — boswogn 3dMem Fpamdsmgmdadn momgdl dmEalb gobMgb-
3000 0dmg3zs B3nm gbzbaemb, Gm3gmadng bgmal dgbgdoo dgoa@dbmds Jzndasba
3ot (33qd0. 6gLBNsb Bamdsmgmdada Lab@ew 3mabBozmmas, bymobanmbg os-

LmALmEgdmmo Bobs szamsw Bywgds;
* Lodyomm mabbsfn — Bossgn 83Memm Bpamdstgmdsdo momgdl dmeal aobfgb-

30bsb Ba8mg36al BgMom ggbzboml, MmBgmdng bymob dgbgdoo ngdbmds dbm-
mmE (39m399mo J3080560 BoM(33mmada. 63bENs6 BamBstgmdseda Bossegnl dsbab
0d3b bab@o 3mob@ognmmds, bgmab ammdg @abmMbmmadoo odmgzs domash
BmbsMb, MmIgemaz Fmebzabal sznmsm Gywqds;

* 3dndg onbbotmo — 8o damdstgmdadn Boswsgn ndmagds Bafom gbgbomow.
0369358 980b 0533365, MIgBgbow, ©sbol obdsMgdnm brpgds s s momg-
doo. B3Mnem dobodo dgbadmadgmas 39a3b30gL (30 3gnmo 3080560 BoM(33emgdo.
bgbB0sb BrgmBstgmdadn 3emab@ngmns, bymabammbdy obmMbmmgdoom ndmags
LBME (3e3) DmMbsEU, BogMad Imebz0bals nddamgds;

*  oobs — I3 BrogmBsMgmdadn boswsgn daemnsh 83300305 s safMgasdgdo dbg-
Mo 0dmads sbnm B3Mom, gMmazem3eb gbabomew. gobfmgbzal ML memgdl
Il doM33emgdo o6 gnadbmds. B9LENsE damdsmgmdsdn boswsgn 36g35m0s
o babosmmgds 3mob@ngnmmdal damsmon mbstnm. bgmabammdy zoGasw bLm-
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bmmgds, admggs LEmME s aMdgm dmbsmb, MmBgmon swznmsm 0cbgds ©s oM

03DoMgdo.

boba@ob/dobal 53eadgbBol Mommgbmdal (Bmmemmdom) baggmyg smbgMabsl nyg-

69696 993 aMas(3090L;

o6 oMb 0%
dogmnsb (3m@o 0-2%
3MEo 2-5%
badmaenm 5-15%
d9360 15-40%
Jo30 40-80%
bgdatdo >80%

bomba@ob bBmBsl 5mbgcgb 93wgan BsR39698mgdom:

6360@0 bﬁaBn 0,2-0,6L3
Ladmaemm bMgdn 0,6-2L,3
3Lbbzomao begdn 2-6L0
J39%0 6-2003
3og6gd0 20-600L3
00 JogMgda >60013

b0o@ogob bGHmIGmEHs BatBdmawagbb Boswsgdn bbgswmabbzs bonwom, Lnd 3zMagzoms
o gm@dom BsmdmJdbamn gMmgmmgdol gMHmmdmamdal. emdmam dpamdsmgmdadn
3ym3o boowagol owo 60dmdn 1 8g@Mab Lodsmmnwsb ©ogmadnmn boswagol bgws-
306Dg dg0demgds s0dommb Lbgswmabbgs dmBal dati(33tmadab, 3m3Gqdab, Lgg®gdal o6
360D3gdalb babnmagdow, HMImadai BoMdmawggbab LEGENJGNENEm gPMgMEadL oba
53(93°60L (39gb).
oMhR9396 LEENJG b Le8 dofacmsw Gadb: FMda@b — LGHNJEnEnmo gMomgmmo
03bdMs@ss 3obz0meMgdmmon basdn YMmngFo 39M39bwngmmsMmma mgfmdoom; 3nd-
o — geogamo dofomss® gobgomemgdymas 396 0gemafn mgMmdom; godoemaby-
360 — gogamo gsb3000Mgdmmons Mo 3mEndmbGsmn mgMdac s d5dm3mgdamos
39608035 mM0 odsMormmgdoom. ymggmo Bomasbo ngmazs MBcm Bafom gMmgmma.
bmbgdcing BogmBsmgmdsdn Boswoal sbabosmgdl LEEMIGmEsbmds, Mbstin, ©on-
dommb Lbgosbbgs Dm3ab s gm@3alb LEGENIGNGENE saMgas@o. Dm3ab Babgwznm
>MRg396:
* Bogmmoamgas@l (Jozmmbgmndgnms) — 0,2588-dg bogmadn ©nsdg@mal 8Jmby
3369358)0;
*  39DmogMgas@l (BgdmbEMmnd@mms) —0,25-7(10)33 Dm3ab saFgas@o;
* 3530magMgas@l (Bo3mmbE Mm@ mmsb) —7(10)38-bg 8g@n ©0s8g@ Ml saMgasdo.
LEONIENEL batnbbo bossgnl gobEGMIENENEgdal EMBaL godmbe@egl. godm-
3mc336 mob gfomaznsb:
MbEOENJG MM — boswsgdo saMgaszns b9y s3Mga9@80b/3goalb BsdmJdbal 3m-
9L o6 3908Rbg3s;
* bab@o LEEMIE s — boswsgdn dg3M0s sMBSaMganMgdmma Boboms ©s 39w
bogmadow dqgbsdhbggns;
* Ladmommm LGNS — Boswsadn dgndRbggs Lbgswsbbgs, DmBagFaw 8@ 3039 safg-
3580, ®m3gema(z ndmgds Formnsb 3gosm s 8(30Mgs sMssaMgantadammo dobaems;
* 383039 LEONYIG NS — bossgol sNME3g3gm damdstgmdadn Bsomor RsblL
383039 23M93580; Abmdmdo Dg9md8gmgdom Bassgn o6 ndmgds Jormnsh 3gmaw.
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3898mmnds BoM8momaqbl boswogol Lnd33Mnz0b s FmMENsbmdal aofgabmm ao-

dmbo@mmadab.

359mymazqb Lod336030L Jg8m9a 3989gamMNngdl:

1) domosb 8336030 — monddab dgmdmgdgmos datnm mMBmb s8mmads; bagnmm brogds
mm3ab 96 BgModsal godmygbgds;

2) 3336030 — mAINL sdmbomgda LognMms 360d36gmmmagsba dogms. @adsbobnsmagdg-
mos 0bboMa 86 mabs Bossanl nmmzanmo 3mMadmbEnbogal;

3) gbzogtn — mEmIm sz 3dMnEgds; daMnwsb g3omdmamgdamn baswagn S©30mMa©
03936935 B3Mom gMognmom; mobbst s mabs Boswsadn gs8mamBggs joMaswm go-
mbs@mmo  3m3BmM3o6-8oM(33emmzsbn  LEEMIGMMom. Sbgmo Fgbgds ©sBsbsbnsog-
dgmos 536903 boswsanl Labbsgn ggbabogal 36nggg BrogmBatgmdal wsdndsggdals
39903,

4) 36535000 — 33sbobosmgdgmons d3nds s J3ndbstn boswagol Lobbsgn dmEinbmb-
Gobmgab.

LEENIG NN ghognmdo FmEb Loowol ©s 3sbmoggdal asmzsmabbabgdom o6-

Bg396 396930L 353wga @03t

1) B3omamtnsbo — boswago goxg@gdnmos 188-bg bs3mgdo ©0sdg@Holb gmEnom;

2) gmME0560 — mGolL ©nsdgG Mo dgfygmdl 133-sb 333-dcy);

3) omdmabgdmo — Bosseadn 33b39ds LozaMogmg dmBoom 383-sb 533-y;

4) bgMgemmgebo — Boswsadn agbzwgds Lostagmg dmdom 538-sb 1083-3wy);

5) obadMamgdamo — bogafngemy omgds@gds 1033;

6) doemgoabo — a3bgmgds Lozetngmyg sMbgdal Laboom.

LEENIG NN gPMgNgdl dmEnb, BmEgdab gobmoggdal dobgozom, s6Rg396 Bos-

a0l d96980L 393ga Gn3gdl:

1) B360mdbomnsbo — bozatngmal bogebg 383-by bs3magdns;

2) 3BoMnsbo — bogamngmal bngsbg 533-sb 1038-80y;

3) bgMgemmzebo — Ba3Mamal bozsMogmal bogsbg 1088-bg 3g@0o.

BmM93L g0dmymaab ©nsdg@mab dm3alb Babgogzoo:

—_— — — ~—

. aodﬁ)mcgmﬁ)g&o <0,07533

*  domasb B3fomn 0,075-133

° 6360@0 1-239

* Lodyoemm 2-533

* 3bbgoemn >533

BMM980L Hommgbmds babosommgds smn Maibzoo 10082-Bg:
* 3MBe 1-50

* Lodyoemm 51-500

* 49360 >500

gmbbobBgbz0o BoM8momagbl  mgoLgdems  gMomMdmomdsb, Mmdgmbs  boswsgn
0098b D93md89gd0lb amgase s MmIgma(y Bymo3bmgds BMEMBgdal (33mnmadabawdn
BobosmBrogamdal asbqzal mbatdo.

3mbLobEAB305 8mn(33L Bgdm36gdab o 3emabBnMMmdsb.

B93m369ds 360l boswagal BoBams 3980L m30bgds, 456 339mmn §96056mdol 3n0HMdgd-
3o 309698mb 4MMBobgmlb s gofgdy Lbgmmb.

B9dm3698s 0bdMIgds doemab 03 Lowowoo (3/L32), GmIgmai LogoBms Boswagol
39698980 baboms 3ol gMmm3sbgmobasb gobbazem339dmomsb sy dozMmmo ao-
999 Logbals dmbsgomgdmom. b5dm3bgdalb 3msabaggazsnabmgal asdmaygbgds 353wgan
L goe:
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doemnab demogo Lndmab@ ol boswago >154/153

dmogfn Lodmob@nb bossgn 5-153/L32
Ladmamm bodemab@nl boswagn 2-54/1,3
LyLbE Lodmob@nl bossegn 0,5-23/L32
36735000 Bospago 0,1-0,54/1:3

boowagol Bgdmgbgds snbgmgds aobbsdmatmm 9b0sb dgmdsmgmdadn. dab wobs-
39650 bosagol dobsb, MMBmolb Ggbnsbmds dg@ns baggmg &qbdgzomdady, bamom
meﬁ)gboSgB ©5 308mymygb B9dm3bgd0l d93ga aMams(30gdl:

5M5693m3560 — BmbMgbgolb 98y 00093Dg o6 MARgds 3nbgdgdmmo Fabowms;
LybBo Bgdmzsbo —cmnmgdl 9b989ds 186nd3bgmmme, BogMad sw3amar Lznmmgds
B036mmon dobaems s momgda Laygms GRgds;

BmBngMom Bgdmzebn b9 b5dm3s60 — boswagalb dobab gobgbob d58gs Pomgddy
hgds dbgmo dmbedm&gdgmo 80bgdgdmma doboems;

doemnsb Bgdmgebo — Bosognl 3sbs doemab Bgdmasbos, 8mbmgbsal 398mga m0mg-
3By MRgds demnge Bnbgdgdmmn dobaems, GmPgmo(y dbgema 063nbwgdes.

Laggmg 30MMdgddn 3robBngmMmds asbobsbemgMads bm@om Bpamdsmgmdsda. Bosws-
aob 3sbob Bmbatse abmEMbmmgdom mawaqbaemas 3mobBninMmdal d58mgan LEswngdo:

3M33mabBngmEo — Boswsgal dsbs BmbsGom o LmEMLmmogds;

doemnsb bybBom 3mobdnzneo — boswagol dabs dbgmom LmEbmmEads ©s bdmbs-
&ob bobgg 888-By bogmadas;

LabBom 3mabBognmo — baswagal dobs LmEMbmmegds Bmbomow, GmImal Lobdq
bogmagdas 333-Bg, BoaMad s30meE ©IBMMBnM©IdS;

BmBngMom 3mabBogmMn o6 3emabnmn — boswagol dsbs seznmom BmMMntwg-
ds 1-2838 Lobgob Dmbsma, 3oaMed gomgasbn Bgdmd8amgdam (Bmmmbgs, ogmgb-
39) EIPMEB0©gdS;

doemnsb 3emabgn o —133-bg Bogemgdo bobdolb dmbsmn swznmom Bsmdmaddbgds,

©9BM&M3oMegds dbmmme dmogfo bgdmJdgogdal dgmgaswm.

3d@ama Bossgal 3mBLALEJ6(300L obawagbswm boswagol 6a8mal bgmoom @9bgb o
6"8‘”8“"836 3980098 aMoma(3098b:

3bmdmdo —Bnoognl Bobs domnsh Lmbdsmss d3mma s Ignggs, 08emgds (39em3gme
3063300 (56 03636980) domnsh Lmbgn Dgdmddgwgdom;

bogmadom ogama — bgdmJdgmndabodn 53gmesbgdl bbE) BobssmBogamdal, mo-
038L dmEnb 60ddn sz0mse© 05333690s;

3ogotn — Dg9mddgmgdol bgglb BmBage BobssmBrogamdsl, 60dMdo sz0ma©
093936985 bgmom, 353653 03300000 GYwgds 0005dL ImEab;

dogmnsb 3sgoMn — go8momhRggs bgdmgdgwgdabodn demngmn BobssemBrmgamdom, Bo-
3930 Ibmemme oo domesdebgdal d98mga ndmads;

a3bbam30Mgdom dogomn — bydmJ8qmgdal b3l demage BobssmBogamdsl, dgm-
dmagdgmos bgmoom Bossgnl 6034dnl 8@ 36 g30.

obomJ860cngdgd0 BoBmomagbl boswmsgdn batdm dbnm s womgdam Lbgswmabbgs
gm0l s dgagbnmmdals Bogmogmgdal ogMm3zgdsl, bosmsado 308wnbsmg gabosn-
60, Jo8omMn s dommmgon®o 3Gm3gbgdalb s saMgmag dobdg 839656990l s (3bm-
39egdol gdgemm Dgdmgdgegdel dgrgasw.

oMhR9396 Jo8oma s domemmaan®o Bamdmadmdal sbarnddbomgdgdl.

Jo8omn BaBmdmdol sbordd8bomgdgdl 8ngzmmabgds:

sz0mablbon dotarmgda (NaCl, CaCl,, MgCl,, Na,SO,, MgSO, ws Lb3.);
0353060 (CaSO, + 2H,0);
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330999005 ©d 35360¢)dnl JoMmdmba@gda (CaCO,, MgCO,);

613060b, semdabol, 3563564130l, Bmbymeal gobagdo (Fe,0,, AL0,, Mn,0,, P,0,);
359806y (Si0,);

®0b530bgMomgdo (bomnodgdn);

339bosbo bogmagfgdgdo.

dommmaon®o BsmImImdol sbamddbnmadgdo gsdmaygmegs bagdnsMab, 303Gmmo@ab,
boggqbmEgdal, bombmbgmamal Lsboom. Bassada (3bm3gmadals (M0s, Dabaybs, Mbmbgms
o bb3.) ImdMomdom Rbrgds sbamddbaman ,bLmMmgda®, HBMBemgdoz s3m3Ladmmoas bgdm-
06 Ro@obaema 3mdmbmasebn bogomngHgdno.

Fooggmgdabs s Lbgs dogdab 3md-6oBmagamsb gdbamgdgb@nl bsboo asBmymenema
mm@Bm3z0bn Bogmnggds (33069 amMammada) Bossgol dabol 69898L s Bo3mJ36als
9:6. dmmmmgan® sboemdbnmagdsl. mog0bgda@ sbom]dbnmadsl Bomdmawaqgbl xndm-
m0@oM0s — JobgMommma Bogfmo, Bm3gmag Bom8mngdbgds 3(396569dn ©d mMgsbmemn
6o6Rgbnl 3ol d93wga bnowsgdn GRgds.

LonbGgFgbms 9.6, 31Bobgda, GmAmgdai 99MM0s6gdL cnbash sg3L398L, mabasb
bo3960q8L, G 3060L MoggdlL, 306006 ox3L3qdL, 85635698056 oxL3qdL, Fogdabals
Engtqgﬁd33336b, 3oMdmbo@ e (30m3n(3gmondgdl, J9Mdgdl, bogogdgdl, dnbsgemo-

93b.

398960b Mommgbmdsl v0aq696 80l g gomoxsMmgdanmo saMgas@ob bgosdamgdal
3obgg00. Babo GomEabmdalb msbswagbom LaMagdmmdab 398wgan afsmsznom:

* 0% 068 3(4)0)0;
0-2% dogmnsb 3(3060;
2-5% 8(30(4)3;
5-15% badmaenm;
15-40% 633(4)0;
40-80% Jodo;
>80% Bydoido.
398960b dmbgds smnbgHgds d98mgabsomscm:
00bnsbo;

o0bs s gMmbsbgzem obagmmadnabo;

@0b>-303qbasbo;

©58393b0emn Dgosdatn;

b0 dgbLemsnwgda®, BobammdMng gows3ggonemo;

»b0dgbbersngdn®, demngMae asws339000m0;

33%b0bsgn Dgosdatio.
369800 sg0m3mgdeMgmdoll Bnbgogam godmoymegs:

03M93580L bgosdatin;

06(4)360@0[) 336@030@‘360 %3(903060;

23693580L 3mE0DMbGaemmn dgwsdno;

dbbgoemo gMogd9b@n;

3965 (mabab ambwn);

LogeBogma;

365 0g3b b3gznomaFn saomdadstgmds.

398960b 3mb@EabBMmmds Lada Lababos: bybn, 3obbbgsggdmma s dqbadRbgso.

obom48baemgdgdn sgMmnsbgdgb 3536m-, 39Dm- s B03MMumMMBgdL, Gm3maday 36s-
39ema3oMns — bamggmata, Jgfda, bogogdo, 3GbGomgda, dsMmmagdo, Bomayndgda, Bam-
&omado (6066 3mgdo), ,mda“ (36mdoggmendn), mzmgda (bomagda), 3mbzMgs0gd0, 8o-
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bogmabgdn, msdgdo, bamggbogdn, bsbggmgdo, m@ME3Bqnbgdn, si3b3qda, asdmbamgdgda,
dnf3900 © Lbg.).

Bobomogdn Batdmowagbl bnswsgdn ,893mbggzno” 8mbggotnm bsabgdl ((3bmggma-
30l dgoema, gafgemal 6s3@3Mg30, bbgawabbgs sdgmmmanndo bogma), Bmdmgdbsiy oo
oz 8sbosb g96qbabmGn 3o330M0. boswsgdo bmaogmma Rsbotmal (sGdgmenmanmEn
bogomn) oMbadmds dgndmgds gobogl Bossegol sbszal BLggrmmdalb Logmdzgemo.

as3mogmas Rsbsmmnl 398ga0 xanaya:

*  SbOHM3MBMEG M — sbnMm3maqbyn Robatmgda: sgmmal bodgba, 30bals 653Lk-

36930, 39M58030L 653@ 36930, mommbol Lagsbn, bsdsmba bsdmn ws Lbg.
*  dom3megmma — 339606 gmman s (3bmzgmaEo BoG3mdmdal Rsbsmn: (3bmzgemal
dgomo, dmenmb3980b Bagems, gggbagdal s mgMmadal Bsdsmbo Badmo.
3603369mmM356 dmEgmmmmaon® osabmb@ngnm 3583969d9mb BomImamaqbl 3(396s-
900 Bgbzalb Bommgbmds s domn go3M(39mgdolb Loem®dg. Bgbgal gobsbomgdal sbs-
Losmgdabogal Lagnmms gqbgab Gommgbmdabs s BmBgdal smbg@e.
3gbgol Mommgbmdal 80533636@360

¢ oM o0l

* domosb (3m@os 1 -2003?

¢ 3MEdS 20-500032
* Lodgomms 50-20003?
* JoMdas >200003?

3qL3gob BmMBgdaborgal 3e8mayqbgds gdwgan aMoms(zns (0sdg@ Mo, 33):

* domasb B3fomn ggbgn  <0,5
° 6360@0 CBG'.)BO 0,5-2
* bodgomm ggbza 2-5
* 3bbgomo gqbgn >5

dmEgmmmgon®a  60dbol LB 068gMm3Mg@s(300bm30L Bg@ew 860336gmmmazsbos
BOOQogob $76056mdab Laggmyg smbgMs dg8maan 3Madgomdgdoom:
3dMaema boswago — bgmal gbgdom Bqbo o6 0aMdbmds, as8mdMmmdabolb o6 moas-
300985 s bymab ©s3s8qdno Imdogds; J3ndnsbo boswagol bodmda mamgddas
3mbAgbgno 0dmgds (3om3gnm BoM(33r0gdow;

* 3mbgbBnobm Bosmsgn — o6 3@3M0sbogds Mmnmgddms ImbMgbgom, bgmom dqbgdo-
Lab ngdbmds LogMaemg, 43080060 boswagn ndmagds FoM(33mgdo s >M3B)30(39
23698589050; Mabbstn ©s mabnsba Boswsgn ndmagds Bbmdad 3mIGgdow. gsdmd-
mdobol 98603369mme mnszmgds, Bymab ©sds@qdno dqjogds;

* bgb@nsbo boswsgn — Mmamgdol dgbgdao Lobgbdg 0aMdbmds s Boswsgn o8 bns-
6gob  BomBMalb  Jomomeb. gs8mdMmmdabolb 8603d369mmaba mns3mgds, Byemal
535898000 o6 dmdgds. J30ds boswsgo d3mmns s o 0dmgds mezobugman
(3539 o6 (33mqds@, bgmadn 8mbEmgbgom 36 0bsMAmbgdl Bomgdmm gmm3sl;

*  3g6nsba bnosgn —bgemal dgbgdno gbo nacdbmds, dbmdmdn 8gsbnzmtn dgmagbo-
mmdob boosgn 33mmns, m0mgddas dmbEgbzom o6 admgds. mnbbstin s mabs Bos-
g0 000g3L dmMnb dmbMgbgoo aDormgds ©s 0mgdL Lbgswsbbgs gmMBsl, g3360b
000198L. Bossegn asdm3Mmmdal EMML mosggds, Bymalb sds@gdnm o6 dmdogds;

*  bggemo Bnssgn — m0mgddns dmbMgbgo o boswagal b0dxmdgdawsb Bysemn dmygmbagl.
Bysmo dmygmbagl boswagmma domab 390madDdy(s.

Laggmyg Bgb0sbmdal gobbadmams gomazemabbobgdgmas bbzs ImMgmemmanmma Boh-

39690mgdob obsmaqbs.

63



64

03N Iv
6N10228NL dddAN BI¥NL AN6JIARILIAN 6IBNCN

4.1.9M63AICMBNIAN 82 INSNIAN 3IREIGNLCMSI

boowsgbsmdmdddbgmn Jobgdal o Boswmsggdol dgdswagbemmdsdo dgoanl dnMggma-
©0 5 3gmMsn BnbgMomgda. Boadnmn Jobgdn dgwagds doMggmawn 80bgMomadabash,
boemm ggbzogfo Jobgdo s Bnswsgqdn Bom8mamagbl Lobynbo Jobgdal asdmego@zal Bom-
Bgb Bobomol. dgmtsma 30bgMomagdn Bom8mngdbgds 3ofMzgmsmn 3nbgMamadabash jmo-
80@‘360 o E’meman‘gFm %od@mﬁai’)nb %360[;@3600).

30M39mown 80bgMemadn doMomsmsm BsmImmagbemns >0,00138-0b dm3ab Bobos 3g-
300, bmem 3gmEawn —<0,00183-0b. 3Gs3mglb boswsgda dnfggmawn 8nbgMomada o~
3dmdl 8gmMorgdl; as8mbszmablb BomImmagbl ggMamodm&o boswogqdn, 8smdn 3otzg-
a0 30bgMomadal d98(339mmds Bozmgdos 8gmMsn BnbgMaomgddy.

Bom39eme@0 Jnbg@oengdo. Jobgdbs s boswsggddn yzgmsdy aoszzgmadaemoa d0Mgg-
mon 80bgMomadas 335630, 80bostnl 3358 9d0, s8x0dmmada, 306mdbgbgdo ©s Jom-
Lgdo. gb BabgMomagdo Fgowagbgb dogdnma Jobgdol dofomow dobab. Fsgdm@a Jobgdal
badmaemm dabgMommann®n dgoaqbaemmds d98mgabsntns (3. 3o 3oL Babgogznm):

dabgFamgda 333(339emmds, %
80b3mnlb d35@ 980 59,5
330(4)(30 12,0
33g308mmgdo (Mdo@ymocagdn) s dnofmgbgbgdo 16,8
Jombgda 3,8
Lbgs 7,9

3oMggmaen dnbgfmaomgda  a8dmgn@znbodn bbgswabbgs dgmgamdom bsbommgds,
5808m3, 3oadnM Jobgdmseb Jgwsmgdaom, dsmo Jqd(339emds bosseabsmdmadjdbgem Jo-
6gdbs s boswaggddn goblbobgsggdmmos. Bogsmoma, gbing® Jo6gddn MgGm 380
omEgbmdamss 3gofin (SI0,), Mmam@z 3sdmgon@gobsmdn yzgmsedg 8gmgan dabgfs-
mo. 3obo dg8(339mmds 40-60%-b o 898L ombgsb. 3gmEg swanmbg, Rzgmmadting,
80630l 3358)9gd0s (20%-87), HmBrmgdaz asdmamBgszs 3gdsbognto 3gmgamdom, do-
258 6s3mado BgMsmns Jodom@n asdmgndzobowdn. oo dmMab yzgmadg gozm-
(39gdgmos mEommgmada (KAISI,O,); qaim adgosmse agbgogds smdomo (NaAlSi,0,),
bmmGo@o (CaAlSi,0,), dmsogomgmada — smda@obs ©s sbmEG0G ol 0DmImEigmma bo-
930.

3396030 5 d0brgMolb 33s58qdn AbbznmBat(33emmazobns, MoEasb dsmn godmezn@ s
bgems 8080batgmdl. abnbo dofomewsm dmdgmmoas Jznds s 8836nsb babaems 39d3dn.
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53g30dmgdo, 306mdLgbgdo s dMsgzemn JoMbn sgnmoE a5bn3N6 godmend3sl,
530@m3, ¥bgog@m Jobgdbs s Bnowsgdn abnbo agb3mqdsb 3306 Memmgbmdom, Bafmaeman
360b@omagdal Laboo.

Jo6bgdl dng3mogbgdosh dnbgmzoda (KH,AL(SIO,), dom@ndo (KH,(Mg, Fe), Al (SiO,), oo
bbg. JoMbadl own 360d365mmmds 543b Boswsgal sgMmdoBanmo ©s GabagmMn m3z0bgdg-
dabogab, maanbormos, Hm3 B3Momoabdgmbmmoa dqbimza@owsb 3(30bsMg 3oMase nmgo-
LgBL 3omomBl. 3nEMe@d(300L 3oNEAdSLMSE gFMmsE jomandal dgmgzabgds ndMwgds.

359my0@30bodn BgMomds asbobsbdmzMmgds 8nbgMomadal dmbgdom, HmMBgmacs
35630mmdgdmmos  JoBoyn dgoagbormmdoms s 3MabGsmmma dgbgmal sg9dmmagdnon.
9L 8abgFsmgda, Bmam@ (3 dabgMaema@n Jodomdo bagMmgdol @dMmagmgbmds, bobosom-
©9d5 0mbal Godob LEGNJGMGH0c, BMmIgmaig BoB8mngdbgds LaBnbssmdmgamm ©sdxmb-
& ombgdoo. 80bgMomadal 3GabEomgddn nmbgdn asbmogqdmmons ggmdgGManmom
LBmMAN LogMzmdFogo b4 3MabBsmE BgbEalb Lobom. 3 d969d0b dgmgasw Bnbgfs-
mgdal 3G0obGomgdl g0 agm3g@Mamman LBmMa 8MegembBobbogal ggmMBs. ymggemn
30bgMamobogal @sdsbsbosmgdgmns magabo 3EabGsmm@o dqbgmn s JMabEsmgdal
356 33970 GmMATs.

30M39mon 30bgMamgdnl 860d369mmmds 3Msgamdbamngns: dom Mam@abmdabdy ©sdm-
30qdmmos Boawsgal sammandogn@n m30b98980, 0bobo s6NSb bazMmgsbo gemgdq6@9-
30l ©3gMm3930b LaMgbgMzm Ladmemgds, 8gmEawn dobgMamgdal badm]dbals Bystm.

Jgmmso JobgFoemgdo. 3gmtsm 3nbgMomadl dm@ab sMRgz96 BoM@Bogzn BoMarmgdals
30bgMamgdl, 3oMmegebagdol s 5963980b BnbgHammgdl, mabsdnbgmamgdl.

o030 datnmadal Bnbgsmada Bos8mngdbgds doMzgmomn 8abgMemadal gs8men-
&30b s Bnaoabsmd3mddbol 3Hm(3qbnb dgmgasm. sbgom Fatnmadl dogimmsbgds 3oem-
3080 CaCo,, 30369b0@0 MgCO,, @mmmdo@a [Ca,Mg] (CO,),, bmes Na,CO,+10H,0, orsds-
Joo CaS0,-2H,0, dofMsdoemoga Na,S0,-10H,0, 3semo@o NaCl, gmbgs@gda, bogmadgdo
s Lbg. gb BobgMamgdo oo Momeabmdom afmmgogds 3dMsmn jmndsdnb Boswsggd-
do. Bomn boMobbmdMogn s Momoabmdmagn dg8smaqbemmds asbbobmazMmasgl boswaggdals
03madqdal baMabbl s babosob.

300MmMgobagdal s ¢obaqdall dobgMomada of0l Lomozomdol, sedabal, 30bal,
356356930L JnMmygsbaqda, abobo Bs3maddbgds 3nMo@nMmgdnma BomomBmengyme-
60 ggmab bobom sdmegmmn gm@dom 3omggmsmo Jobgfsemgdol 308mznG 3oL ™ML s
03bsmbmdnm 36300l ©g3nmMmag e300l s 3MabBomadazasl 3MabGsmatn LG M-
J&mE0b gobaqdal s Z0Emysbagdol Bsmdmddbam. 3Mmab@omadszasl bgmb mbymal
Bomaman 9339MoG s, a5ynb3s, as8madmmds, boswogol wmagsbaznmn doMmdgdo.

doamenbldg@bogem sdmEgnm bogMmgdlb dogznmsbgds sgMgmgg 30dnbmgsbo bo-
300096gdgd0, 3m3sbygfa Gygdo, smmezsbo (Al0, SO, nH,0). s3mEgmmo bogomogfg-
39%0b F93(339mmdabe s dmbgdedg ©Im3nmgdmmoas Bnswsgqdal 3Mazsemn mzabgds.
3139bm3e6 b03mM0gMgdgdL o GMMBobazoMYsbagmmadlL asbbs Fmmmgdama 360336gemm-
3o odzm LEOMIENEEMHIMJ3Bal EMHML. SFMMGMmo 9MNbobgzetgsbagmmadn, msegabo
00 byednfnl gs8m, oo Msmgbmdom dmsbmgssab gmbammb, boash dsm 3(396s-
69980bm30b dobgm8gmb.

00b580bgFemgdo BomImoaqbgb dgmom  srmdmboemozs@gdlb Logfmm  Jo8oma
gm&dgmoo nSIOALO,mH,0 s SiO,:ALO, 2-0sb 5-3g. 00bsdabgmaemgdn Botdma-
436gds 30Mggmon BabgMamgdol (JnMmeysbaqdn, dsfnmgdo) asdmgmo@gzol domMBngo
3MmEd@qdab bnbogbom, 3nfMggmawn 30bgMomgdal mebosmsbmdama dg33mom gsdm-
30 30L 3Gm3gLolb s boswsgbsmdmdbal dgwgasm; nbobo sgMgomag dgndmads Bosc8moa-
4965L domggbm@o aboom d(39bsMgmemo bsMRgbgdal Bnbgmomndsznal d3Mmmnd8qdnwasb.
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y3gmadg ao3M(39mndmem m0bsdnbgMamadl 80g3mc3698s 8mbmdm@oaenmbo@al, jom-
m0bo@ab, 3nMmdsmbadal, Jemmmadqdal, dgmgmmdmosbo BnbgMomagdal xameal 8o-
bgomada. gb 30bgFammgdo dgoolb dmbgdMnzn mobgdol d53s0aqbemmdsdn s s80@ma
800l m0baBabgMomadal  babgmbBmegds. mabaBabgMomagdabmgal  ©sdsbsbosmgdgemo
LagPom m30bgdgd0s: BMgMdMnzn 3MabBsmmma dgbgds, Bomomo abdgMbommmds ©s
3056 Bnbbotnebmds, Jodommow ddmmo Bymolb sMbgdmds. Bog@ad dobgMamgdal ym-
39 ®axb goshbns L3gnmegnmo mz0b5d980 ©s 860d369mmds boymengMgdaborgab.

dmbordmoemmbo§ ol xamarol GobgMmsoemgdn. 53 gamyab 30bgmMomgdl dogzmozbgds
dmbmdmtoemmbo@o s dabo Labgbbomdgda — bmb@mmbadn, dgngmogn, Ladmbndn o
bbgs Jodoyn gmEmIgmoon 4Si0,Al,0,nH,0. SiO, : Al,O, = 4. Imbmdmnmmbodol xanxab
3obgMomgdo goMome oMol gogM3gmgdamo gbgogm Jobgdbs s Bnowsgqddn (ggs-
oMo boowsggdol aofms, bowsy 330Mg Momogbmdaom 96 bagMome o6 snbndbgds),
odzo LeddMnsba Bodab (2:1) 3MabGormmo BgbgMo. LsddMnsbn 8qbgMgda gobsdnMmdqb
30bBomadal IMgmdmng LGN NMsb. BabgMomgdal 3GHabGsmmmma dqbgFo dmds-
300. 3396dgdL dmEnb 3033060 LybGos. Bysmo sezamom 5cmbgsb 3398 3mEal LogMzgdn
5 53 ML brgds 80bgHamgdal demogho gognfgigds. dmbomdmEnmmbo@ob xampal
BobgFamgdl goshbos domsmo ©abdgMmbommmds. abobo dgo(3e396 60%-8g 3MEmon®
6B 3gdb s 80%-8g <0,00183 Bobors3gdl. asbbsgmmmgdame LEGMIG NS ©s
0b3gMmbommmds g45bLabrmgMsglh  39090mbgdals Josbm 8ol Jomom Bgzo0mdsl. dmbor-
dmGoemmbodnlb xamxzob 30bgMomgdl goshbosor s@abgmbsoytgma Bymmzgsb-gabagnmo
030bg3980. 0bnbo oo MemEgbmdom dgo30396 3(3965699dnbogol damb3omBgm Bysmb.
doma 8ogbodsemmn 3ogBmbm3mmmds smbggb 30%-b. §96nsb dpgmdstigmdsda abobo
dmng® 0goMg390s, bmmm ddMemdn 833603098 o Liwgds, dom goshbasm 860d369-
mm3960 B4d350mds, 0bnba bibBowm Bysmasd@otns s Bom8mddbol damdb. 3xm8nbals Byo-
3900006 3nbgMomgdo B50Imddbal Bysmdd 3039 23Mgas@qdL, 380@mad, 3mdnbab dsmsemn
398(33900m30L gmMbBdg 8mbmBmEammbo@ol gamaal 8nbgMemagdnm 8rnwst boswsggddn
Byemm3s6-g30bn 3o c30bgdgda 8603369mmabow MAxmdgbrgds.

Jomqvn(;n@nbxa'ggnb 306{]60@(750 (domgwnﬁn@n, 30@‘30%0@0, ©0308)0, 60360@0) bo-
Losmegds 28i0,AL0,nH,0 Jodoyma gmdnmal dqboggFobon @™ 30b6Gm dmea@o dg-
Bofgdom SIO, :ALO, = 4. gbzogd JoFdbs s boswsada agbzwgds 8306y Mammgbmdoo.
359mbs3mabl Bo8momaqbl ggMema@nn Boswsogqdn, bowss gommnbogo s6al doto-
500 00badabgMomo. 3ommabo@n Iz Hommgbmdam dgn3o3L G@q8nbash gmdgqdl.
3obo ©ab3gMbommmds 8(3069s. dobo dmsboddal Ggzemmds o6 semgdsdgds 20 33. 3.
1008 boo@agdy. boswsgqdde jommabo@ol bogemdg ggmdggdom Babo Lowsmndol badsbos.

Soggﬁ)mdoﬁ)bgi')n (Snggﬁ)ma‘gbdman@n, SOQF)MESOM@O@O o bb3.) %oﬁmmg\) 560l 6036-
(39930 bosseagddo. 8smn LEEMIGMMS Bosgsgh FmbmImMnmmbad)nb. abnbo dog3m-
036935 LdIFMNSb FobgFaemgdl IMszoemMN(3bM3560 0DMIMEBE MM Rsbs33emgdom. Jndaw-
0 dgagbnmmds (335mqdsmns. 3396d98L dmMnl 3033060 8ystns, Bysemo 8sor dmEab
396 50bBq3L, bmemm 3oemaondalb 853m839LnMgdama 300m0mbadn S (33MaENS. gd(33eN00
3omandn 0dymazqds sdmoamon 3Mab@omn 8qbEab 30qqddy. 8(3965Mggdnbogal 3o-
MM Jombgda BomB8mowagbgb jomamdol 360d369mm3sb Bysmb. amo@olb @ndnl domm-
Jo63bgd30 Babo 393(339mmds 50bBg3L 6-7%-b. nMmdsbada doMomsmsm BsMm3mnd bgds
Jo6Lgdbs o 8nbrgMal 3358 qdabash.

L33 BnbgFMomgdnEsb Bnowsgqddn Bgdem 3o3M(3gmgdmmos 39680 gmendo.
®30b989800 0g0 NObrmmMzEgds IMbmIMEEmbadL.

boowaggdal mnbsdobgMammgddo bdomsew a3b3098s Jemmmngn. dobo 3Gabdsemama 3g-
Lo MEbIMNsbs, 56 0xKEMR39ds. JrmmEnG g0 BoMBmamaqbl semdmbornze@gdl, dgo-
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(393 63065, 85360maL, 0dznsmer JMMAL, Boggemb. BsMIMIMol Babgwznom, Jmmeingn
dqndmgds agmb 3nMggmomn 3abgMsmadags.

boowsggddn gomome Mol as3M(3gmadamo  dgMmgmemdmnsbo 8nbgMsmada. dom
3M0bBomaEm 89bgMdo n33emgds Lbgawsbbgs dobgmaemal md@sgMmmo ©s &q@Megotnm-
™o 863360: 8m6m8m(¢m@m60@0 omo@om, Boﬁandmgn@n-dgmﬁn@nm o 5.0.

®0b80bgMomadan 8mbsbormgmdab gmbgmmalb dmsboddsdo.

boswagdn 893 3300Mgmdom go@anl boswsgBsmdma8ddbgma Jsbalb 8nbgMsmmgom@a
Jdqa960mmds. bossegbsmdmdbsl msb sbemagl dnbgmemgdal gomssmagnmgds, ©edme,
LobmgDa, BogMad sMbgdoma dobgMarmmannmn Bgmanbommds o6 o(33emads. Bnowsgqddn
oM 500b0dbgds bobBn 3939060 MabsdnbgMamadal gogM(39mgdsbomsb. gMmn s 0gn3g
8obgmaemn dgadmads agmb Bossgnl bbgswabbgs Gnddn s gobbbgsggdmma Babgtseemg-
d0 3godemgds dga3boalb gfmbs ©s 03539 Boswmsgdn. b s0bbBgds boswsgbsmdmdddbgemn
56930L a56Lb3398Mmn Jgagbommdam, dama sbsgnm s saMgmzy MabsdnbgMsmadals
aq69babyn 39330600, 8sc0 Jgbadmadgmn MMHmogmmgstmsddbno.

4.2.3RJ6JCM3IBAICN '9IRBI6NCMDY

boowagol s bnosgbsmdmadddbgmoa Jobol dgstn gobs dgmagds Lbgswmsbbzs dm3ab
boBamos 3gdabasb, 64 894sbozm@o 9mndgb@8gdabash. Badmdmdal dobgmzom sMBg396
BobgFomamm, mMgobam ©s mEMasbym-3abgHomam BaBoms3gdlb. abobo Bomdmawaqbqb
Jobol B6o@&abgdl, (3om3gmm B0bgHamgdl (3nMggmomn s dgmawn), 3ndnbmgsb bog-
®096M9dsb, MmEgsbmmo s dabgMserfn bogmngMgdol MEmngFmmddgwgdol 3Gmeonddb.

39d5603m60 grmg896@ 9805 Lbgsmabbzs Dm3ol Bnbgmemgdo ©s Jobab bo@qbgdo, me-
a3bmemo BngmngMgdgdo s mMasbmm-8nbgMsmamo dq9bsgmmgda. Boswsgdn sMLadmemo
4obgyemal 3G0bBomyMn s (3mEbama Bogmngfgds 3940bn3n6 gmgdgb@gol o6 dngiem-
0369ds. 3975603mG0 gemg8qb@9d0 boswsgda doMomomsm bamdmawagbl Jsbgdals BomRg-
6oL, BogMad abnbo @33emgmbo o6 MRgd0s6 — baswsgdn dmmdngsm dndnbsmgmdl bos-
0ab65M8mMJ36al 3Mm(39Lob Mgad30980 — odm (3853909, goblbs, dnGmmnbn, 3ndogn-
39300, @amgdss s bbg. boswmsgda bogds saMgmzg B3tnma 894sbogn&a gmgdgb@ndal
350050a80mqds 3Mmagnmalb bgms 53969d0wsb Jqms 539693d0.

39d5603m60 93968500 bmBoom sMegMmagzetimasbas:

bomboBo:

J39%0 —>333

396gqdn — 1-333

63600806y

403> —1-0.0533

883960 —0.05-0.00133

mgdo — <0.00183-bg bs3rmgda

gnbogyco Jznds —>0.0133-Dg 3980

gnbogmco oabs —<0.0133-dg 6s3emgdo

39d5b03mG0 gmgdgbdn 0dymezgds Bossalbs s Jobdn mogabygem (Bsgsmams,
4303530) ©s sgMgas@mm mamdstgmdsdo, Mmegba 3939380093 mmoas LGN mExe
96ngmemdn — bbzsmabbgs gm@mdol, bnmowalb s L833Mnzab safMgasddn. sgMgas@n dgo-
d@ﬁgbs 5035emmb 3gdobogmd gmgdgb@em 894sbnzmEn sbmeal 36 Bysmdn mamdmdal
M.
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Bo3mmoaMgas®gddo (<0,2538) bsboemsj9d0 M@dm Bystomss dgdmdnemn s oo gob-
bazom 3939dmo 09969896 JoBome odmdegqdsb.

3yotn Jobolb s 8nbgMomal bagqbgda 4360l Bosseagdalb dyst xsbsb. abnba gEmBs-
bgonbogseb gobbbgogwads ofs dsMBm 3GnbGomacn LEGNIEHEL Bodnc ©s Jodoyma
3900a960emmdnom, 5689 DmBoms(3. Bnoeabsmd8mad]dbgm Jobbs s boswmagdn dgademgds
0gmb 3gs@n Jobab bo@gbo, Bm3gmag 0DmMIgds LobGndg@Mnm b somgmmo LabBndgGHom
(9-6. Boswagol boMbsdn). doMzgmomn dabgMamgdol (3om3gnmo BoM(33mgdal dmBgda
R3gmemagdtog 1,00-0sb 0,0138-8gs, 0rmd(30, bdoMow 3306 (30b, 30brgMolb 33s@qdab o
bbgs 8abgMsmnl Dmgngfmo 3at(33emol ns8g@Mn omgds@gds 138-b. Lbgawsbbgs Jom-
bosba 8abgMsmal (bgFoado, 3oGmdsmbo s bbs.) (3om3gmma BoM(33molb dmBs, Rggn-
mgd6ng, 396ygmdl 0,0183-0sb 0,00133-3y. y39emadg 3936 (39mgdaema mnbsdnbgfaemn
30093 BOmM ©obdgAbommons, Bsboems ol dmBss — 0,005-0,0001383. boswsgdo s6bgdmal
3Mmom-0bdgmbama 8abgMemn@a s mMgsbmma bagmagFmgds, GmImal Babome-
30b ©na8g@Mn, Bmameiz bgbo, 0,000183-by bs3rmgdas.

boowogbstdmdddbgm Jobbs s Bosseadn 85 o 08 BmBab boboemozal LogeMdy
3603369emm3bom gobbsbrgmesl Bossgmma dobob 3936 GaDdogne 030bgdsb.

Bosoadn Lbgswabbgs BmBal bsboems 3ol 3Gm(396@memo 393(339cmmds s Jgmemads
BamBmamagbl aMsbmemmBg@ @ (56 89960 3mM) dgmagboemmdsl. BmEabsg modsmsim-
396 Babaems3980L Bmgdals Mmbsgsmomdady, ammobbdmdab BsBnmoszal Kamxlb, Mmdmal
0539803 (335m9d000mdL 3@ 339 LobegMaddo. Bobnmozal (3om3zgmmo xamBe go-
dmoymezs afabmemmdg@ o (3gdsbozm&n) gMsginnb babgmbmwgdoo (sb&. 1).

Gbﬁ. 1. Gnoggoa-gﬁn 3obnb 36063@(\033@)63@0 3@3335@)360[) 3@0[}0%066000

a66mmIg@FHnmn gemg396898ab dmds (33) 3@ebgmmIgégee gregdgheb

©3bLabgmads
>3 Boowagalb Jgnsbo baBoma
3-1 g30ds dLbgoemo
1-0,25 430ds Ladgaenm
godoggco Jznds
0,25-0,05 J303s> B3nma
0,05-0,01 3390 dbbgomo
0,01-0,005 33960 Lodgsmm
0,005-0,001 383960 bzGormn
godogmca oobs
<0,001 gdo
<0,0001 quwmncgabn

3M57J(309880 dmBal dobgmgom Boboms3gdal oxamzgds Bom3mowagbl amsbamemm
dg&Ema (3gdsbognein) gmgdgb@goal gmobogngsznsl. amebammdg@Emmo gMadz0g-
3ol aob(3om393909L boggmdsmoaw g3l asbbbgeggds Bymmaseb-gaband m30bgdg3do.
3ogomoma, Bnossegnl 3006 BoBomb o6 boswagm® bombs@l mnmddal o6 asBbos boo-
oadn Rogmbaemo §qbol dg353980Ls s  3odomamgdoo a@mb@ ol Bymgdnwmsb 8abo bg-
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3mor 33mbg30b mbstn. d30dsl (3,0-0,00583) goshbas domnsb Lmb@n Bysemdgdso398gemo
5 byomabggolb mbstn. 383960 (0,05-0,00133), 3nModnm, dogmnsb 3ofgom 535398L Byseml
o goohbos goman Bysmabgzal mbotn. 38360k Bosseggdda Bysmn jedamsemgdoom dgo-
dmads s8momegl 3 mbGob Bymgdol ©mbowsb 4-5 898 Mnm bgdmom. mgdL (<0,00133)
0d3b 3o bysmasd@emmds ©s Bogmgda Bysmsbgzol mbatin, 306y 8836056 bBabo-
m35398bL. 13965L369em q8mbgg359n bboems393L BmEal 33ammatmmo Fnomgon doemasb
3306795, boemm ©5896056980bsb mym 3(30Mgds. 53 dg8mbzgzdn ymzggmoa Bsbaems 30l
0Ma3mng 0gd6gds Bymal sx3bzn, MmMgmo 3o3gds dmemgzmmamo Boboyemgdols do-
mgdoo. §gbnsb dpgmdatigmdseda madob gModins domnsb ogafg3gds, bmem gsdcm-
dabob 03mddgds.

53M0gom, mobo dofomswn gMogios — bnswsgqdal Jz0sba Bsboemo, d30ds, 383960
5 mado sMedbmmme dabgMomamn dgoagbocnmdom gobbbzegwads gMHm3sbgomnbagsb,
0339 Bodogmmo m3z0bgdgdomsgs.

bmgmoml 8Gogom  J3qysbedo amebmmmag@Fmm gMod3090L 3s8mymeagh bsbo-
5390806 BmBal aobLbgsz9dmmn aMossnnm. bydmazsto 3bbgnm ©s B3omBabsl dm-
ol gogsgor 283 babomozgdol dBmBsdg. d3ndolb ggMogosb, BGm3gmai aymas dbbgam,
Ladmamm s BaMomo, 80937903653056 Bsboems 3980 bmBnor 2-0,07483, bmenm 8836ab
BMg(305L — Boboms 3980, HBmBgmas bmBs 0,074-0,00233 goMamaqddns.

LagPMSIMENLM Bgosbbdgdol msbobdsw, bmgmoaml Mdmegmal J3gysbedn gmsd-
(30980b  308mymegnbsll 3md8gwgdl aMmsbmmmg@Hmma 9madgb@gdol dmBal dq8wgan
bgomes: 3bbgnmB8abs (boswagma Bobolb bMgdnsbn s Jgosbo bsboemn) >283, b3Maemdnbos
<233. B360m3obsdn godmoymegs gModz0gde: bbgomo s badmsemm Jz0dab — 2 — 0,233,
B36omo Jz0dab — 0,2 — 0,07433, 38360l —0,074-0,00233, mabab (emgdnls) —<0,00238.

aMsbmenm3g@Gmma (3gdobogmen) gmgdgbdadal MHommgbmdmngn aobbsbmams Bom-
3maagblL aMebmemmBg@ e (894s603m@) sbaenadl.

5MbadmdlL gbzngmn Boggbol s Basmsgal gMsbmemmmdg@@mma sboemabal Lbgawsbb-
35 3900m©0. 306500056 boswagol dgdswagbemmdsda dgndmads dgmomeal Bmamez Lb-
30em0, abg B3Maemo Boboms 3980, 3smn aob(zom393900Lb gmmmgdaeg asbbbgszgdmemos.

0bomnbol abygdedog v3Mgas@qdol abedmamom boswsgol 608mdgda abMabagds
Laboydn EgDabals Gommmsdznm. Bbbzamn BMsg0s — Jgnsbo bsbaemo s Bbbgoemn dznds —
B3gmmadtog ngmas LasMgdoom BobsMgdgdom 0,25; 1; 2; 5; 7 s 1033. 133-Dg bo3emado
©0539@Mab Boborms3980L oymazs, Bygmmados, brgds 3nMszmngnmn sbsmmobal o6
o930l dgmmeom. sbgmo sbsmnbal ML Bossanl 608mdgdn, HBmBmgdoz go@otg-
dmemo ogm La3gMdn, sdg@Hom 133, sadogggds Bysemda. Bybstn 6563MB0l ML Babo-
33900 06yqdab omgdzel Lbgsmsabbgs LobbMegam. Lbgsemsabbzs nsdg@Mal boboems 39-
b0l godmbogmagae brgds 038 Mol gomgms, Mmdgma Lagofms gomzzgmmo bobgob
Loobob Lgg@ab gobsmegabmgmadmom MBMH™ own ©Ns3gd Ml Bobormsz0bask.

a53mnygbgds 3945603900 RMog(30980L gogmazal mEn dgomen:

5) ¥Magd30900L bobzm3ol Bgomen, GmM3gmbsi Rzgmmgdiag 0yqbgdgb BLmdada
boowagol sbomabalb s (39m3gmmn FMad309d0b gsdmymazal ML dobgFarmmannmo
5 godom@a sbsmnbabogzal;

3) 303980b gomea, BmIgma(y as8maygbgds 3G3M0sbn s mgdol BoBoms 3980, as3-
©nMgdmmao boswsgobmgal.

58g198500 a3mnyabads aMebmmmdnd@mmo dgoanbommdol gobbabrmamal madm bmem-
ymgzgao 3gommegdn, dsgsmnms, babomszgdol BmBgdal mebgfmma sbamabamo.

aMsbmemm3gBFmmo dgagbermmdol dobgogom Jobgdol s boswsggdal 3msbogo-
39300bmgalb brgds bgdmo sbobgmadmmn gMsd309dab aogMmnsbgds Mgmm dbbgoen
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RANBIEO®@. BMagd(30900L %80, BHMBgmaz 0,0133-Dg Bogemgdos, asdmaymegs gabozq-
0 o0bob babgmBmeadoo, bmemm gMsd0qde, Hm3gmms dmBgda 0,0138-0sb 138-8rg9s,
809310136985 Bodagn® J303sb. Gadogn® J3ndsbs s FabogMH mabsl ImMalb GHom-
©9b6mdMng0 Mobaggafmmds Bom3momagbl Bnawsogqdal s Jobgdal g@mebmmmBg@mEmemn
3q00a960emmdab 3emsbogngszonl dmsgzs 3@ gmandl.

EbMom 2-do Im@obomn Mommgbmdmngn 85R39698emgdal Loggmdzgmbdy bogds Bos-
a0l 36 Jobalb aMsbmm3g@@amo dgmaqbormmdal abobgemgds, bmmm (3ol 3-3n
— 43006mdal bamabbo.

3b6. 2. 60s33930b 3 J56730b 3msbaggngszns aMsbnmmIgGFymn dgoagbormmdal
dabgznm

530dagca onbs (<0,0133), %
©3bsbgemgds
&yob bossan bE330b Bassgn da3mdo boswsgo
0-5 0-5 0-5 gbz0g60 J3nds
5-10 5-10 5-10 880 Jg0ds
10-20 10-20 10-15 3036560
20-30 20-30 15-20 8lgdeydo cobbsto
30-40 30-45 20-30 bodgamm mnbbatn
40-50 45-60 30-40 3dndg mabbstin
50-65 60-75 40-50 dbmdado mabs
65-80 75-85 50-65 Ladgemmm oaby
>80 >85 >65 ddndg onbs
3b6. 3. 6asdanb J3056mdab bacabba
<399 (%) g>>g300b 393 (339emmdS J3056mdab bacabba
<0,5 3M5g30060
0,5-5,0 LybBo Jgnsba
5-10 bodmamma Jg0sbo
>10 dmogf J30560

aM3bmemm3gBHmmn sbamadgdol (3bGomgdda Im@ebamns boswagal yzgms 3min-
bbb s boowsgbsmdmdddbgma Jobal gmad30gd0lb 398(339emmdal 8mba(393980. 8son
a5bboemzabsb, 30Mggem Magdo, LogoMmms, asbobsdmaMmb ymzgma 3mEndmbEab ameba-

mm3g@Mmmo dgoaqgbormmds, bmemm 398mga dmbrglb 0dab gosboemnbgds, nzgmgds o
oM aMbmemm3g@Eemo dgoagbormmds a96gbabnGo 3mEmadmbEgdal dabgoznm s Job-
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036 dgeMgdom. o sbgon (33mamgdgdao d903R6g3s, 85306 @LEDNLEGE MmN, HM3gemo
aM3bmemm3gBHmmn gMadionlb bafgdy bogds gl dmgemgbs. s8abasmzal babmGzgmos
aM3bmemm3g@Hmmn sbsemnbgdal 8mbs(399980l gobbomas aMognmmo gm™dano.

boswagol 3Gmgaemal Bobgwznm dgbodmadgmas gMsbmmmdg@Hnmo dgmagbormmdal
(335qd5Md0L 393mgan 3oMnsb@oa:

1. 3Gmzomob Dgos bsbomo gs3maMgdmmns mgdolb s B3MnmB@36nsbo babams 3g-
door s J306g Momegbmdao dgozesL dbbgnmBabal. Lom®M3nm ©gEsdsbabzgb Bataeman
gm0l d98(339emmds 330695, bemmm dbbzamBd@36nsbo s J30d0sbn Mebrsmsbm-
300y 0dOEYds, s3Mgmzgg 035893 J3nsbmds. 854560z gMsdinnb gobsBamagdal sbgon
baboson @adsbaboomgdgmns bossegnbmgol, Gmgmai gmEmdammgds dysta sbsemgda
5 3dmbobgmma Jobab 8(306g LoddmogFal grm30mbdg s BoMmImomaqbl asdmagn@zal
5 bno@sgbsmdmddbal 3Mm3gbolb dgmgal, MmBgmon yzgmody 0b@gbbommom d08wnbs-
9m3b Dgos, domgodagem 3@ dmMadmbGdo (bsb. 3, o).

BO>J30gd0, %
0 25 50 75100 0 25 S0 75100 O 25 50 75100 O 25 50 75100

E " /(/ % % ;

[ 7 B8 B

Bab. 3. bossgnb 3Mmegnmdn gMsbymmBgGFmmoa BMagd(3ngdab
356560emgdab 336036@980:
1 = madab; 2 - 3§3Mn360; 3 — J3030560; 4 — Abbznm3nbs

2. 36mgamob Dgos 6sboeml 993b mgem 8dndy amebmmmdg®mmn dgmanbormmds,
300069 80b g3gs 6sboemb o6 J3953960em Jobl, FogMsd Bobodwgdstg dqdmbzgsznbash
a56bbgoggdnm, Lobdmgzatn dMmeamal BaBomgdl Imeal, GMmgdbag sdzm sMbgdocmsw
a5bbbgoggdmmo aMmebmmmBg@mmmo dgoagbnmmds, domasb 833900, o3 dqgdmbggze-
do dgbadmms boswagmmo 3Mmagomol gmMdamgds, amebnmmdgdmmn dgoagbommdals
3obggom, Labyal sMogMmagzemgeb LadMJgdo. dogomomsm, dgadmgds 8mzoyzsbmm
3q8:mb3939, BmEgbsz Bossgn BmMMHBnMogds GO b semgzom@ 43036560 Dg, cnbbsmdg
o6 Loggat mabbamdy, HmBgmaz J3gngboemos Jzndnom (bob. 3, ).

3. 3mgzamob dgms Babomo 33390M0m 3omsMdadamons mgdalb BGsdnm, 3Gmao-
mob 3o Bsboemdn 50b0dbgds 58 ©3065L369m0lb F53(339mmBal Bs, bmeam basws-

n
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a6563m343bgem 45630 Babo dg8(33gmmmds 56 1360d3bgmmm d(306gds 56 MRgds 8mwdnzn
(bob. 3, g). 396560mqdals sbgmo 8ndgbo dgadmgds Lbgosbbzs agmb: o) Ms30056 baggqbals
M9 35MM3960 gMsbmemmdg@Fmma dgmaqbormmds, Gm3gmo RsMorgmos bosws-
3653 Jdb6sdn, gxcm bmdmdo ©d M@Gm 8dodg aMsbmmmdggHmma dgoaqbormdals
3oL Bmba(33mmgmdom; 3) bgws grmzanco 3mEodmbG0wsb mgdab gMad300b asd8m@ebs
o 3obo ©ogMmzgds oemza0n® 3mMndmb@dn (bsb. 3, ©). 88 dgdmbggzeda 3Gmenemals
039696305300 894560360 dgmagbommdal 8nbgoznm gsb3dnfmmdgdamos mznm bosws-
36563 3ol 3Gm3gbom; a) doMzgmomn 8nbgMsmadal Mudm 068gbLamMn asdmezn@ s
5 00bsdnbgmomgdal BsdmJ36s, dofomswaw, Bossammo 3Gmaamal dms bsboemdn
Bgs InMnbdMBBM6 s boswsgbsmdmdddbgm Jobmsb dgwsmgdoo.

boowsgbstdmddbao dg33mama bodAdalb Lobyobo gMsbmemmIgE@mma dgoagborm-
dab 9Fmg356mm36980L bamabbal mebowmanbsw as8mamgmads dggammagds bigdl, dbbgam,
badmamm s B3Mnmd303006 BMod3098b, 3mMabmMBEdal dobgrozom Jzndnsbo Bobors 3g-
dob %odbs s BbbgamdB3Mnsbn gModinal MamEgbmadsl dmenbl. o Bosseammn d6m-
gomob dobgoznm dggemmads obobgmadmm (boswsgbsmdmddbol 3Mm3qbdn yzgmsdyg
bogmadsm dg(33emoemn) BMad(30gdlb dmEol nmgdolb 8mwmdage MRgds, Mbos 3035Mow-
omm, ®m3 babyobn aMHebymmBg@mmo dgoagbormmds gMmazemmagsbos s dMmenemal
dmo Bobormalb gomabgds 30330698 Booogbadmgdbol 3Bm(3qbl. o JgmsMmgds
3bbzor gMod3098L Imenl demoge dgiygmadl, mbws gngstenomm, Gm3 baddg agsdsb
boowsgbstdmJd6al LB Jab LByl sMsgHMa3MM3B7dsLMSE. Fogomama, b3ntns bos-
a0l gmM3nMgds m@Mbg3Mnsb Bagggbdy, MmMgmdnz dGmgamal bgws babamo gme-
3oMqds Logsd mobbatidn, bmmm Jms s Jzgos Bsboemgdo — bLodMdqdn, Mgcm 3dndg
aM3bmemm3g@Hmmn dgoagbommdom. sbgon d98mbizgge vmnbndbgds dwnbsdg ygomaemsl
630Dy, sxs8900b B 3Mdomal GgMoGmEnsdy.

Gbﬁ. 4. Gnaggbanb ngmtgb 36(’)(30@0[) QO(BU&USGOOGOOL‘ boﬁnbbnb 3053;9300)

B 3mM0bdmB@30 madab 353 339mmds, % 3Gmgomob oggGgbnsgaab
A(A,) 3m@E0dmBG0 mgdab 93339mmds, % ba@abbo
1,2-1,5 LpbBoe oggGgbEMgdmo
1,5-2,0 badmemme g Mab0Mgdamo
2,0-3,0 dmogt oggMabEoMgdamo
>3,0 do0sb dmogH @oggMgbEamgdamo

o) sEagbomos, HmM3 3MHmzgamalb ©oggMgbzns(30s 50l Bnsseabsmdmdbal dgwg-
a0, 35906 3gbademgdgemos boswagnmn Mmool aggMgb305(300L (3MBbGESLEME™BL)
batnbbol gomgmes aMebymm8g@mmo dgoaqgbormmdal Bobgwznom. s8nbamgol omadgb
0306 3mE0dmbGdn  mgdol gMog0nlb 393(339mmBob Fgetmgdal gemmzon® 3m-
G0Dmb&do dobogg Mommgbmdsbmsb, Mm3gmay yzgmady 8g@em gomatndgdamos magdal
BM(30000. 3Mmgamol ©oxgmgbanl baMobbol Bnbgwznm awggbamos Hamogbmdmngn
3@ gfamdn ((3b6. 4).
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©0g39Mab(306gdmmo 3Mmgoral d1bgdab awagbs brgds st doMGm gMabmmmmadg-
&M00b, 5639w FnbgFarmmmn dgoaqbormmdab, saMgmzg bbzs 3m83mbgbG ol s mg0bg-
dab aobboemgol Logmdzgmbg.

f\ /\\/\ \
/\ -‘\/’\

40 mnba
/ AN A
AY L\ \, oobosko

AV o’mbliaﬁn

' ombn.}Bn
mnhliaén

304 /
\ umlmafm X :
o)nbiiaﬁn /,\ x /' / / / \ AWAW

\_ \ / '\ \ I \ mobﬁbﬁn\/ V. 30630b6n '\, /

\WA 53030580; N : mnbﬁot‘m N AL

K ”)mnbﬁaﬁn- AN S
E i A

63b. 4. mggdab, §3030b s G360l LadsG M Jgmstmgds

58 dmemm AML a@MabmmmBg@ Mmoo dgwagbnmmdnl mewagbabsl as8mayqbgds emg-
Job, J3ndab s 38360b bgde@ o Jgxemmgds (bsb. 4).

4.3. 96AM6M3NICN 36Nd36ICMdI

boowagol dgsmo gabalb dabgGomama Baboma asbbobdmgMmagh g3t 860d369mm3o6
boswagmm 85396989l s m30bgdsl, WImomm aogemgbol obogbl 3m@abion® s
989J& O bagmayngMgdsdg. dnbgFammatn Bsboemo dgoa96L dobo Bobolb 95-98%-b o
BatBmaagbl Bnawsgnl 3gsmn gadalb bagmdzgmb. BnbgMemmannma s Jodayma dgw-
3960emmds o 350msb ©s333d0Mgdmman 3(3965M0bmgol Lagnmm bszzgdo gmgdgb@gdal
3otoggdo, 30639 M0adn, ©535390M9dammons 8ol 80bgMoma® bobammsb. Babgsemn®
boBaembgs @e8m3ngdmmn boswsgab abgon dobabnemgdmadn, GmamEngss S9Mo(309,
RBmBMSE0nmo s bysmdge39d0Lb mbatin, LEANIGNMNEMds, b nMmds, bgdgs-
omds, bnd33Mn3g, JodbsmdmJd36al Mbotn, aoxoMRzgds s oRMIS, MdME350EMdS
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5 mdmasd@ommds. yzgms o8 85396909l s o30bgdsl nwo 860d36gmmds o593
LaBnbsmdMd8gm 3M5J@n3930 — Bnssgnl @eBmds3930LsL, JndomEa BgmomEs3ngdal Rs-
&oMg30bsb, Labmdgdolb dg@sbal ML, FmMHEY30Ls s edMMBAbSL.

boowsgbsmdmJdbabs s boswagal babmagemm-bsdgnmbgm gs8mygbgdedg aw ao3mma-
bob obgbl aMmebmmmBgdmmmo Jgoagbommds. 8sbdg oEsm oMb ©sdm ogdmemn
boswagdn mMasbmmo s 8nbgMomam@o BogMmgdal gomssmanmads ©s sgMm3zgds, bos-
0ab5M8m 4360l dMagzaemn 3Gm(39Lab 06@g6Lbogmds. dgmgasw, ghmbs ©s n8s3g dmbgdag
306mdqd30 Lbgosbbgs aMebmemm8g@Mmmon dgmaqboemmdal Jobbg gmEInmwmgds asbbb-
393900 030bgdol Bossgn. aMsbmemmdg@Emma dgoagbnmmds osMbgdoo asgmgbsl
obqbl Bymmzgsb-gabagnm, godosznm-8hdsbognm, 3596Mm306, 0dmE mg0badgddy, ¢ob-
a39-0396000 306mdg8Dg, dmsbmgdnl Mbsmnsbmdadyg, 3mdnLabl, boGob gmgdqb6@g-
3ol o sdmBb ogmmzggdsdy boswsgdn. boswmsgal amebnmmBn@mmmo dgoaqboemmdals
3obyg00 0(33mgds ©a83s3980L 30Mmdada, Loggmg Lsdmdomgdolb 3930, Labwdqdab
bm@3gdo, Lobmgmm-badgnEbgm JMmEnEgdal gobmoggds.

43030560 ©s Abmdmdo cabbsMn Boswmsgn seznmowm dmdsgmads, $30@md dgetdzgl
3sb 3bmdado Bosogn; goshbos 3oMan Bysmasd@ommds s bgmboymamo 3sgmmazabo
99030, LbFoggo mdgds, FogMsd o3l 39360 Mofymazoma m30bads, 30Mgzgem Mnadon,
0850 Bysm@qzomds. 5308m3, sbgm boswsgbdg &9bnsb swanmgddacy (396569 asbo(z-
b &gbol 335M0bmdal. Bbmdado Boswagn MoMmndos 3Mdnbom ©s J3gbsmal bozzgdo
93968 g00m, 543L Josbm 8ol 1860d3b6gmmm Mbatnsbmds, swznmsm asbnalb Jotnb-
809t gmbasb. 3dodg boswasgl (3dndg cabbsMn s mabs) sbabnemgdl sesbgmboy@gemo
3nb0gMMo s godognm-394603m60 m30bgdgda. 5943b LabGo Bysmasd@ommds, swznmswm
Rodmomgabogds, 6s63mJ86ab Jg@db, as8mamhgzs mowo bod33Mnz00, Bgdgsmdaom, bdn-
@ SMabgmboyMgmo 3ogMmagebn s bymmgebo Mggndaoc. sbgon boswsgn, dLmdadn
Bosognl 8Lgsgbom, dmmbgMmbadgmos Labmgmmm-bsdgm@mbgm asdmygbgdabomgal. gs8m-
6o 3eobl BatBmowa 696 8dndg mnbbstn s mabs 353806980, HMImgdoz oo Momwg-
bmdno s3sfogqdgb &g0bL.

aMsbmemm3g@Hmmo Jgoagbommds ool gmsdsborsb 398;3300Mgmdno dgdqboemn
Lagdome BrgMomn 6adsbn. boswagqdal LBMAN as8mygbgds smdxmdgbgdl 8ab mgabg-
393L.

bombs@nobn (dgo-QmﬁQOOBO) boswagn, dmBIMBL sbomasbMms sbo3bg. boswaggdals
bobgmgdg330 J3o-0Me0sbmds s0bndbgds Hmam(s aMebmmm8g@Mmmn ggmboa. dogs-
momo, Bossgn mobbao, 83069 30560, 36 mabnsbn boswaga, Ladmsmm Jznsbo.

Bosagnl boMbse@nsbmds ymzgmozal o6 sm0ddgds Mmam(s eMymzncn gad@meo.
0gn gobbs 3mm@gdom 3603369mm3sb0s 30babmgal. gobalb gggbagdl ozl mbstn, gedmoa-
49b6mb dbsMgda 833603 969330, MBsw Rssmbamlb smdan. 3308m8, 30BL dgmdmoas Ima-
339L Bm@BoemFin, domombamabbmgabn dmbagamo 3306g boddmagal demag® Jgo-com-
00056 Boseg by, H™MIgmo(z Mzomanbos Lbgs 3mmEnmabomgab. sbgomn basmsagdo aszm-
(39930 3x536sDgmdn, 0dgMgmdn, Mogobs s 3obgmal bdmgagFor Hanmbdo.
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5.1.9M3J20N 8633

Boowagol mMgsbmma bogmagMmgds Bom8mmagbnmoas (3mzboma domBsbom (boswag«-
60 dom@o ©d 3(3965619980b (3m3baema gqgbagdn), 3(3960699d0b, (3bmZggmadals, ozHmmem-
3560D3gd0lb mEgsbnma bamhgbgdnm, doma Lbgomsbbzs bsmabboo gob@B6al 3Gmoad-
&nd0o s L3g30RNFPMOE Sbambsmdmdbnmn Jndmbmgsbo BagmngMgdgdom (393qba).

mEasbgmo bogmog®gds s dobo goMmsddbs boswsgdn 360d36gmmm3eb s dMsgacm-
3bG0z BHmeb SbEHMegdl 8ab gqbgDabdo s boymazngmgdol s Go@mbsbadetmm ogumb-
43090056 05353906980 doMoman 30b53980L BMEAFaMqdsdo. Babo dgagboemmdal,
030b78980L, GFBLEMEIs(300L 3MM(39L5d0L TgbBogms, baoswaggdal Ladnbsmdmddgmm
5030b7gd0bsb sgMHmMbmIammon 3603369mmdal 398436905 ymzgemogzal nbowsgws 83339~
980b gmeemmgdol. mMasbmmo Bogmngmgdol d58(339emmdal, dgoagbommdal s mgo-
Lg3gdab Agammomgdal bambgdolb (3mwbal goMgdy dgmdmgdgmos Boswsgm@a baymayng-
6900b 3oqLndsma@se 989G MM0 dsMmgs.

mEaobmmo Bogmng@gdal dogema Bobs o6 gobaalb LBme Bnbgmaemabazosl Bobdo-
MO9306898009 0 Bymsedwg. dsmn Babomn Lbgswsbbgs gomgdm 30Mmdaddn gowanl goMms-
4360l Lsgdomm babamdmong absb, GMmab (39em3gmmo LagggbyMagdo sl Hormema b3gso-
R0 M@gsbamo bagMmn. boswsgdn bogds bogMomal 885 01 08 3gMnmmom ©5353909
s 0g0 39m0b BnbgMomn@m bobommsb bbgosbbgs Mgadnsdn. gb ymggmogg sbobosogdl
Boooabatdmddbals 3Mm(39Lb. L3gz0x0MMe bogMmgdal BsBorl asshbas 3memadgmnbds(so-
b, 3megmemgdol 398;33603980L, @bstin. gb ma30LadnMads bl oo by 38smo daMowl
8030mMmMgsb0b3g30L 3ndsmo, Mol godm(z sbgmn bagHmgda aMmzmgds boswsado s dgo-
dmgds d9bsmBmbrgl bs38smm mnwo bbb as63s3emmdadn. Bogmmadl sdgo 3sbbsgmota-
dmemo dqbgds s goshbasm bmgngMmn ms30L939Mgds — gb sG0b Indnbmgsbo BagmngMgds,
80bgob dgmagds IMdmbob yggmadg 36nd369emmzebo s L3g(3050396M0 Babaemo.

5.2. 6N10223ML MA8I6JICN 6N30INIAIINL B'YIAMIDN

Bosognl mMgebmmo Bogmng@gdal dofomen Bystims 3(396569980Lb 30babdgos s
3qLbgolb 8sbob 8335M0 BoMRgbgdn. Bnsoammn Rombal mMasbmmoa bsMAgbgdal Logm-
oM GomEgbmds JgosMadnm 8(30609s. mMasbmmo BaMARgbgdol yzgmedg mown Memuoy-
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bmds aMm3mgds Bgbnsbo Lmd@Mmm303gdalb ©s GMM3n3930L Gygda (208/3s s 3g80).
03Mm(396mbgd3n Boseadn Labmgenm-bsdgn@bgm 8(3965699d0b MEasbama bsMAgbgdals
omgbmds, 31mbgdtng (396mbgddg bogmgds. gfmn 8bMng, gb asb3ommdgdmemns dson
dofnmasm bs3mgda 3Mmead@ommmdom, 8gmmg 8bMog, 3(3965699d0b 8ng bobogbotg-
dmemo mEasbmmo bogzmngMgdal dmbogmol ymagmbmon s8mmgdno. dsgsmoomsw, 3ot (3-
3em3960 Jm@nmgdol Imygzebabsl o33l s cng0lb Imbogammsb ghmsm sdmamagds
3(396569980L dogemo mEasbmmn Fobolb ssbemmgdom 50%-b. 330@m3, saMm(396mbgddn
3mb3bolb d98mga, Boswsgdn 8(396sMgmemn Bathgbgdol wsdermbgds d(z0Mmads 3-4-%qM.
(333990 e amgdol bamdmgdabslb Boswsgdo 3gdmbmmn mMasbamoa bsHRgbgdals
omgbmds 39Mygmdl 2-3 (bLaombbn) s 7-9 (8Msz5mBemasbn daemabgdn) @/3s Bgmabowda.

bosagn® 3Mmgomadn mMasbamo bsMBgbadal dg8mbgmal babnsma goblbbgsggdamas:
&ygda Babo doMnmsmn Mommgbmds b3mgds boswagol bmsednmdy, bmmm 3396 gmen
03b5LsdMadMgdgddn 8603369mm3s60 bsbaema (25-30%-sb 80-90%-3wy) Mdmsmmma b3-
905 bnosgdn 3330560 Bgbggdal Loboo. boswmsgdo Rsdmbs(33960L gd8mbgmal goblbgs-
39099 bobosmb oo 860d365cmmds 543b Babo g3amdn gomwaddbal 3Mm(39Ldon.

mEasbgmo bahgbgdol dgdsmagbemmdebgs @edminegdamn dsma dgdwamdn gom-
©5g360b Bndstormmagds s $993980. y39medg LEMogsm asbnialb GMeblbagmmdssosl
(30BgFammadazns o IMBoggagszns) Rsdmba(s3qbn, MmIgemoz Bmomatns dozMmmmMas-
60bgdaborgal sznmom Bnbsbgomdn BngmngMgdgdao ((30mgda, $806mBys39da, bLbbswn
bobdoMbyemgdo) s gdggdaom (Ca, Mg). mogbobom, dmtndmessn bogmog@gdgdom. gabg-
d0or (60b30, 896 4sbn) Bnwatin bamBgbadn bgms abMBBgds. Jnm@a@nma 3(396s6gqdal
RoBmbo(33960056 yzgmadg LEMsgem 0bEMBbgds 3530mbaba dormobgdal BomhRgbgdo o
bgems — bmEmdemmzgbgdol mnge.

5.3. 6N10203dN MA3I6JICN 6IARIGISNL 3IARITBENL SAMBILN

boswsgdn mMgsbmmn boMBgbadal aoMmsddbs 3mdnbdn brgds Bn3MmmmMasbabddgdal,
(36M39madab, 309l ¢obgdamal s bymal dmbsbarmgmdaon.

boswsgdo dmbzgoMoma 56 8nb dgosdamdg oMbadmemoa 863569 8(396969980L boMRg-
6gd0 0bE@Bbgds FozMmMmMasbnbdgdom ©s as8manygbads dom ngH Mmamtz gbgManol s
Lo33980 Bystim. aobEbbol 3Mm(39Ldn boMBgBgdn 3oMaszl sbs@mBam@ dqbgdal, bmenm
domn d99a96gmmo bagmngMmgds aoMmsnddbgds Mmm dmdMsg s BoMGng bogMmgdsc.
bogFogdab babomn Boemnsba 3nbgMomabogds dazMmmmmasbobdgdnm ©s sdmal 3Mm-
©1d@gd0 s0mz0bgds 363569 3(396560L dsbomn memdam. gobEmbbal 3GHmomJ@ob bsbaema
398 90m@GOMPmmo JogzMmmmMasbnbdgdom gsdmnygbgds gmMown (30emgdal, (36035300,
bobdoMbByemgdol s bbzs bagmng®gdalb bLobmgbabmgal. abobo Bo8mddbosh dozMmmmmas-
60bqdab sboma memdal 3rmebBsb. 3Gm3gLbob bl asb@mBEal dmsmgonmn 3Gm-
©1d@0b goM339mmo babomo goMwsngdbads L3g(30x803M6 Mormm JomsmBmeg 3mEn®
bogmngMgda — 393mbmageb 3gog9gds. gb M0l 3xmdngngsanl 3Mm3gbn, 8nbo o396@gd0s
30960l ¢obadan, Bysemn, dozMmmEasbnbdgdal g3gM3g6@gd0.

3n3qbdn mMasbmmo bsMBgbal aoMmsddbsdn sg@omem dmbsbomgmdsl 0mgdgb Bdo-
3OmMbgm3nmn o 3o3Mmbgm3nmo (3bmzggmgdo, HMImadaz bossgmsb gMmaw Sbrgbgb
mEgobygmo baBgbgdal, Bomn gob@mbbab 3Mmmd@adalb ©s 3Mdognzsonl domgma do-
Lob o6g39L, goss83s39896 800 s 5309896 gs3meygbgdgem bsbaeml gdLaMg396@qdab
Laboor baswagalb LodEMJgdo. asbbsgmMMgdac sMbgdacns Fosygmgdal 360336gmmds.
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030gom, 393mbda mMgsbamo bsMRgbgdal goMmaddbs (393mbbsmadmJdbs) Bomdmaro-
396L babyobo mAasbmmn bsMRgbgdal edmab, dozMmdmemo 3msbBab BgmAsmn ggm™dg-
dab Lobogbob s Bsmn 3Mduxkozeinab gMMBmomdsb.

Lbgomabbzs BogMmalb gob@mbbol s 8abgMomnbdssonl bobBMogg asbbbgszgdammas.
yzgmadg 068 gbLomMsw 8abgMomndogds bbbomn ogMgda, Labsdgdgmo; jofgsm nbEb-
6gds (30emgdn, 398039 emDbs s (39 mmDds; gob@Bbalb s edmal dndstor yzgmady
daMans mngbnbo, gobgdo s (330mo0.

dgbadgaeno badhgbgdo

/

(3¢'|5-‘::-:‘v1']‘3!\'::"lb“ o 3o gdo @opbobo,
babdodyagdo Hobowgdo
/ / y
k3abmgg@o bog- sdobodgsggdo, 3hd1 vt Bhaf
60, (dgdsdmao- Goggdo, (;{n‘s‘?s{.’:ula (‘ri(;:'én L;kgl.\]'n'-lgr)nl.i‘]
bdol 3Gompyddgdo s Mylbobmybols e
3oy lHgdo e JJ{)JBU
/
Jobpgbliaizos

/

oo mbpgblsgos, (3meodydobsaios)
ddgbogsbe bogmog@gdgsol Fomdemdbs

6sb. 5. 3939bmgzsba bagmngFgdgdab B563mJdbab doFomswn 3bgda

0bs9BMdmmo 30cmdgdn bogMdbmdmow sdmbemmdqdl asbmBbal 3Gm3gLb.

mEgobygmo BoMRgbgdol gobmbbabs s 80bgMomnbs(sonl dsMemgmamMan Bossadn
8080bstgmalL Bsmn 3m30g3035(300L 3BM(3q9L9d0, B0l Jgoggsms batBmnddbgds beBEA-
baBn JgesMmgdom BraMswmn 3ndmbmasbn bogmng@gds.

3130930353006 3BM3gL0 ML MEgebm BogMmgdalb gobbs ymomgdam xanxdo—3q-
3mbmgeb 3ygo398d0 mAasbmmn 6sMRgbgdal gob@MBbbaL FomomBmmamemm®a Fnomgon-
0 3OmEqdolb Hommo dom-godognm-dodon® 3Gmzgbo. 3mdogaiszeol 3Gm3qbdn
oo 36n0d369emmds 593b Bgemo domgdadomEn egebazal Mged(3098lL, dgmgaswm Bom8moa-
436908 doeomdmeg 3o mfMgsbamn 3gs39d0b LobEYds. 3Mdagngsios babamdmnga
3Mm(39L05, MMImab EAML 3Fs 3MbrgbLs00lb bofmgdy, sMedgw SbombsMmImJdBaema
313060b 8go3980L y3gmody bo3madem dwmamemn 3s3MmImmgnmadals Bsboemmdmnga

7
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aobmagBolb aboo brgds 3M8abol 3go3930L Fmema 3Mmgdal Mebosmsbmdoma sem3s@nbs-
(305. dbobom3mddbormn 3130bol dgo3980l dmemgzmmaEo Bobs MgMm Fomsomons, 30My
boswagol 3m30bals 3yozqdabs, bmmm qmadgb@mmn dgmagboemmds 8gMygmdl 08 3(396s-
gm0 6sGhqbg30L JodomGo dgmaqboemmdal dnbgoznm, Gm8mgdocy gobo(znsb 3mdogn-
39300L. 37m3mbmazsbo 8ygs3980lL 94860mn LobGgds MYMHMEgMNJdggdl Bnbgsomnbssaal
3Mm(39L30 gobmogobagmgdam 3(396sMgmmn BoMRgbgdol bo3Gnlb gmgdgb@ndmsb o
boswagol 8nbgMomm® bobommsb s Bsm3mJdbal Mog mMasbmm-8abgMomm® bogMogdl.

9.4.MR86JCN 6IARIGIBNL TIRBIGNCMO

boswagmma 3ndqbol 30fmggmbystiml Bomdmawggbl mMasbmmn bohgbgdo, abnba bg-
©9d5 bossgol bmsednmdy o6 dob Byms dMgda (3MEbomn MMas6nDddgd0L 330mBabasb.
boeRgbgda dgademgds nymb 339606 gmma, (3bmzgmEn 56 803EMdnma BsG3mMImdal, g.0.
Bat8maagbl mMasbnb3gdnlb 333056 Lbgmmgdl o6 dom (3o 39 BaBorgdlL (gmomeng-
b0, §M@gdn, JgMdo s Lbg.). mEmgsbmm 60ﬁ63636b Jme0b 833@0%3 00 MomMEYbm-
36030 360d369mmds og3lb 863567, aobLsgMmMgdoo @smmabn 3(396569930L BatRgb9dL.
535bm9b, ¢Mbrs g35bbmzEaL, HMA (36m3z9madal s 3@ gMmEMmMBMmo 8n3HMmMasbnd-
3930 Lbgmemgdo 0d36gds 08539 863567 3(396069930L BoRgbgdal batig dy.

mEasbgema 6s®Rgbal gmadgb@ M dgdsmagbemmdsedn 860336qmmasba sanmo g3m-
0360b morb 9mg896@L: bobJamdowl, obadowl, Bysmdawml s sbmMEL, LEmMgw Bscmmasb
Jq0a9ds IMsgmmn mEasbamo BogMmo. 88 bagmmgdowasb sggdamas 3396060l s (3bm-
39eob mMasbm 96 8abo Bsboemo: MxMgoolb 3gmagdo, MrMgool 3mobds, Lbgssbbgs
033930 BatBmbaddbo (3m@ogmms, Jafda), 3gdsbogma gmadgb@qde ws o.9.

3(3965(0L s (3bm3g9emal 1860d369emm3s6gL MMM bogMml Bomdmawggbl bob-
dombymgdn, mogbabn, sdmEM3560 bogmngmgdgde, (3608980 s (3300, Babgda, BG0drs-
30 bogmogMgdgdo s bogsmo Jbmagamolb Bogomng@gdgda. mMasbama bogmmgdal go6Mws,
3(396560L o (3bmggemab Lbgmmal dq8s00896emmd30 dgoal bozMalb Bogmagmgds.

bobdom6yengdol gamab 80g3mm3b98s 3(39606gmm Ladysmdn GoMommm as3M(39emg-
dmmo BogMomgdo. Bobdombymado ngmas Lod gamEBoE: dmbmbodstnwmgdo, absdstawgdo
5 3memobsgofnmgdo. domash 839609 bamhgbqddn yzgmadg o Mamgbmdomss
bmemme 3memabsdonmgdo, Gm3gmos dmenb yzgmodg gog@gmgdamoas ¢ ¢ 6 g -

@wobo 069 ggmagmmdos(CH,O,) gxcgoba dofnmswse dgoab @xmgool
39©mgdal d98500896mmdadn s oo Mommgbmdamss 3(396sMgmm BomRgbdn. Babznsbo

5 gmoxmmazsba Labgmdgdal 856 Js6dn MRrMgoabob dq3(339mmds Bgoagbl 50-60%-b,
RBmomgddn, Babgbs s dommsobmasebn 839656 gqdals BathRg693dn — 20-40%-b, bazbgdda —10-
15%-b. Bysemdo qxEgoobo o6 abbbgds.

m0gb0bl 3og3nmgbgds gfm3sabgmobash d30Mgw asbLbzeggdymo megabgdnca Jodon-
0 dg03960mmdals JomomBmmgzmemado bogmmgdal gamasa. gemgdqbdm&o dgmaqboenm-
300y moabobo gsbbbgegogds MrMgoobobash bsb3aMdswalb MgMm dosmamoa s yobgdowal
MRMmM odsmo d93(339mmdom. moabobo dgmolb MxMgool 3gomgdalb dgdswagbemmdadn
domn godymabomsgn bogmngMgdol Laboor. 8(396sGgmem BoMAqbg3dn dabo d53(339mds
dqndmgds smbg3oql 30-40%-b.

3dm@Bnobo b03009653580b @898 9bmds BoBmmaqbamoas (30mgdom b 3GimEqaby-
doo. (30emd0 30089696 MxrEgol 3BMEM3msbnb s dobo dommgal MBmsgMgl babo-
mb. dobo 3g8(339emmds 8396560l Lbgesbbzs MMasbmadn 8339mMaw gobbbgsggdmmos.
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(36089800 398(339emmds 3(39b5Ggmem BoRgbgdda 3306075, Momash nbnbn Mdmezmgbaw
Bao68mg360b Ladsmagm bozmngFMgdgdl cmgbmadbs s boymegdda. (36089d0b MM Jome-
mo 399(339mmds 5060369ds MIsdrgl MmEMasbabdgddn — Bysemd(396s6ggddn, LmgmadLs
5 d548qM0gdda. (3603g8L Mobrmamgds bbgswabbgs (3300, HmBgmaz SbEHMmgdL ©sa-
(3930 bogmngMgdol g3b(300L.

730b93b 5g3b Lbgswabbzs dJodom@a dgmaqbormmds. Bobgnsbo bggdol ©sbnsbgdabol
a59mymazormn bogmng@mgds BomBmemagbl g3obgdol qogMmaeb bLbsmL — 8 9Mm39693L.

JoFodmogn bogmngmgdgdo BsmImomabl BogMmgdol bs3dsmm  dMsgem®azbmzsb
®a95L. 0bobo 3oMasw 0bbbgdash Bysemdn, sw30mom nysbagdnsb, (30madmsb ndmazasb
Mbbbo@ s m3mdabsewdn gsddmyg bagMmgdl. dmMadmagn Bngmogfgds momgdol yzgmes
33965619305, 0335 M8sdmal s 9o gdbnsb domabs 8(3965699830 smnbndbgds d(30-
g Bomgbmdao.

boggomo Jbmgaemol (Jgtda, L3mEgdab s yzog0mal 8@ 3960 ©s Lb3.) Jgdswagbenm-
3580 3gnb bydgmnbo, 3m@0bo, L3mMedorgbnbo. doom LogFom mzabgdsl Bom3msowaqgbl
00 3aMsmmds Hmamtz Jodommo Mge3968qdab, abg dozMmmEasbnbdgdal Dgdmda-
©9%0b 30dso. Jgogasm, b BogMmgdo ©s Bsmgsb dgdmastn 839606 gmmo bomBgbgda
396300 nbabgds. gsbbozmmmgdom LanbdgMgbm s 860d36gmmasbos yzsgamal 8@ 36Mab
3dqbohRmbgds BmEMRbsMgddn ©s dgmobgme Bogggbgddn, Mo Lodmemagdsl azedemgsl,
5(0350030bmo dggmo gmmmEal byGsmn.

bo(3mz560 bogongmgds Ghgds B(3960Mgmmo BaRgbal sb30L d9dwaa. bozGol d58-
(339mds 8(39600mem boMAgbgddn 0(33emgds 3(396560b Labgmdol, 8obo sbszab, Boswsgal
030bgd0b s 5.3. ©> Ladysmme dgadmads dogomma 5% 3(396sMgmema baMAgbgdals ddMs-
™m0 bogomnggdol Bmborsb. BozMnb yggmady edsmn dqd(339mmds (1-2%) smnbadbgds bab
396gobbs o b3Ldn. bob gmomeobs s JgMdob bazMob 3gd(339mmds 4-6%-0s, bmenm
doemabmgeb (39656930 — 10-12% > dmaxa®m — 15%. BozMob Momeabmds obMwgds Bno-
o330 dqbamznbgdgmn BogmngMgdal d98(339emmdab bAsbmsb gfMmsw. bazMal dafomsw
3sbob Jgo00a96L 393080, Bogbado, oo, bos@Momdn, Logmoznmdo, Bmbegmein, am-
30600, 63005, 513nbn, 356356930, JemmEn. 3306y BomEgbmdom gbzwgds nmwn, ov-
005, M0, PGMON ©s bba., HmImgdog aogMonsbgdamns 30360mamadgbdgdalb xamedo.
Bmgngco Bomasbl nwn 3603369mmads 5J3b 8(396560bs @ (3BM3gmabogal, dagsmams,
0mEL. Bgdmom Bsdmmgmoamo mgmm8g@n yzgmedg aozmgmgdamo baz@ab gmndgb@nwsb
3(396560b bo(300b d98s0896rmmdsda 3sbbs3nmgdom oo Memmgbmdoom dgadmgds dg-
omEab 35m30dn, 3omamdo s bomozomda. s3s5bmsb, 3gMdbosbn d(30bs6gqgdal bosocdoa,
R3gmemgdtng, 30639 sanmbgs 3oem3mda, bmemm doemabmsgsba 8396069980l ba(306d0 —
Jomamdn. 3(3960Mgmmon BoBgbgdal bo3mazabo gmgdgbdgdo dgwal Lbgswabbgs Bogmaal
358500a96emm3530. Fogomnma, 3oenndo 3ol 3MmEM3msbdal, 3ommz0mdn — JemmGmaeo-
mob, gmbygm@o s gmanfon — (30mgdolb d58swa96mmdsdn s ».9.

5.5. 6M3R386A3MJIA6NL 3NRMBIANL 803CI6J 333ILEIRAMIAGNL
baLNAOILY R LNLEARIBIDI

Lbgomabbgs  dmbgdmng  306mdaddn  3ndnbBscdmddbol  (mGasbmmn  BsMRgbgdab
aob@bbs o 3mdngznio3ns) bobosmn s LabBAogy asbbbzszgdmmos s edmzngdmmos
boowsgbsmdmJdbal mEmngmmszogdamgdam God@mmgddy. 8scm dmMob @8magmgbos
boowaggdal Bymmgeb-3ogmimaabn s mdaMa GMgyado, 83960 gmmo BaRgbgdol dg-
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aq60emmds s ogMm3gdal bobosomn, BnzMmmmasbobdgdal bobgmdmogn dgwggbormmds
o (3bm39m8md8gmgdol 06@qblogmds, boswagal 8qdsbnznma dgoaqbaemmds s gnbo-
306-Jodomco ;mzgobgdgdo.

Byemm3e6-30gcimzebn Mgsj080b Bobgogno 303mbBsm8mddbs 308wnbsmgmdl sgfmdamem
5 5bogMmmdmm 306mdgddn. s9MmMme 30mmdgddo Ggbal LszdsGobo Memmabmadal (Lv-
™o §96@9350mdolb 60-80%) s s36g0m39 bgmbay@gmo 8g33gfs@mcol (25-30°C) pmmb
bogds mEgsbnma bamBgbgdals 06 qbbommn asbMBBs. 88539 306HMbdgddn 06@qbLayMsw
8080bsfgmdl Mmam(3 asbmbbal goMmsdagsmon 3Mmmed@qdab, oby 3ndnbmgsbo bo-
30009693930b 3nbgMomabs(zns. bossada 3ndmbab d30Mg, bmemm J396s0l bozFab s
DM @nsbo by 33900 9rg836@gd0 Ls3dom Mammgbmdom afMmamgds (ogsmama, Mumba-yo-
30bg3gM0 s Fgmmb-Bgbo-ysg0baagin boswsggdn).

&9b0b BmeBogn s 833900 @38560bmdal AML Booswsgdn 3306y Momwgbmdom
afmzegds 8(3960Mgmmo Bahgbgdn, aobMBEab s 3mdoxgnzsaol 3Mm(39Lgdn bymog-
ds s 3dnbo 3306 MomEgbmdom afMmgmgds. Ggbnlb dMwdngo Logsemdal s sdsema
9939658 mMgdab ML 393mLbBsmdmddbol 3Mm(39bgdn Bgmmgds. FoMda ©adgbnsbgda-
Lab MmEasbmemo BoBgbgda abMBBgds sBagMmdmman dsg@gMngdam. bAHBbAL 3Mmond8gdab
35535350 Mm@ 980L dg8sagbrmmdsada Bsdmn]dbgds odarndmeaammatin M-
356mo 3403960 @ smEagbamo sofMmzgsba dMmend@gdo (CH,, H,), Gmdmado ofigs-
bogl 8n3Mmm@asbnbdgdal (56mzggmd8gmgdsl. MbBEBAL 3Gm3gbn Mebsmsbmdom JMgds,
318093035300 bnbBem 3ndnbsmgmdl s MmMasbmmo bamBgbgdo astmangdbgds Gmmas.

3n3qbob og®mggdabomzal yggmadg bgmbaymgmons boswsgda m3@ndsenymn doMm-
0gM3nmo s Byrmmzsb-3sgmmgebo Mgs089d0b dgbsdgds, Bnswsgal gom3zgmema 3gMom-
M0 ©3IMMBS. 53 30Mmdgddon brgds mMasbyma bamhgbgdal msbrsmsebmdamn gsob&b-
bs, 3son bagdome 9bgMganma 3mdnxgnzses @s BsG3mddbaema 3mdqbmazsbn bogmag@g-
3930b boswsgol dnbgMomamo babomnm ©sBsgMgds. sbgmo Mggndn edsbobnsmgdgmos
ds30 boswagabomgal.

313qLBo3md3b0l Bndsmarmmadsbs s LabBMoygby aw gogmgbal sbogbl bMBbbswn
boRgbgdal JndomEo dgmaqgbormmds ©s domn boswsgdo oaMmmggdals babnsma. damsobm-
3560 839656 gmmmdal BoRqbgd0, 3bbszmmmgdom 3ot 3mbabo 3(3965Mggdabs, nb@Bbgds
boswagdo g3dngdab oo Hommgbmdal sbgdmdals 30Mmdgdda. sbgo 30Mmdgddo bogds
Bao68mJ36nmn 3m3nbom Bossgnl BnbgMocm@a babamoals msbsdotn gogmgbmgs. 3(396s-
gm0 bsMRgbgdn, HmMImgdog 30msMdadamons (30rqdoom ©s bzl gmgdgb@gdnm s
3590Mgdmmos moabobom, (33000 ©s Gabgdom, Bmamez Bgbo, aMmamgds Boswsgal
Bgsd0m by Rsdmbs(33960L Loboo. 833wsM0 Laggamal gobbbobsl BotBmn]dbgds mmasba-
™m0 8¢153980L oo Momegbmds, MmIgmos byndMamadszns godbgmgdamas gmdgqdal
068 g6LomMn asdm@ @30l dgmgasm. dgogg Mgedns oMambagb 3ndngnzsznolb gobgo-
D56985L > FmMIomgds 3ndnbo, HBmBgmoz oo MHommgbmdnm Jgazazb bobgzow
aob@Bbar BoMRgbgdL.

3n3qLBo3md3bsody o asgmgbol sboabl safmgomgg boswmsgmtn BnzMmmEmasbab-
3980L LabgmdMogzn 93s0a96mmds s Bsmn (3bmzgm3mddggdol abBgbogmds. domsem-
3m0567mal Bosagqdo boboscmgdnsb 803MmmEMgsbabdgdals d(30Mg d5d(339mmdo s
850 (36mM39m3mJ3ggdnm. @adsm Lodsmmagddy 8n3MmMmMMasbaDIgdal Mommgbmds
Logdome ©oEns, Labgmdmagn dqdsmagbemmds bonMggMmmasbos s (3bm39mBmMJdgogds
Logdome dogagmns.

boowagol dndom@a s BabgMommaon®o dgoggbommds gsbbsbmgmesl d03Mmmemas-
60bgdaborgal LognGm Lo 33980 bogzmNgFMgdal Mommgbmdal, sMgl Mgsd(30slb, HmMBgmaacs
80800bs6gmaL 3ndnbolb BomB8mddbol 3Gm(3qbn s boswsgdo 3mdmbmgsbo Bagmnggdal
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0353980 306Mdg8L. 8sm 853398530 goblsgmommgdom o Gmmb sLEmmadlL 3oem-
(309980, a6 83 gmgdgb@no dodmam boswagl oL bgo@Mammuma Mgsdns, Mmdgmocs
bgembay@Mgmons Bn3mmmEmasbobdgdals gsbznmsemgdabozal.

5.6. 3J9JLNL 3IRBIGNCMYI

3ndqbo oMol mEgsbymo BogMmomgdol Mormmo ©bsdognfn 3m33mgdLo, Gmdgmos
Bao68mngdbgds mtgsbmmoa batBgbgdals sdmal s 3M8ngn ool dgmgasm. boswsgqddn
3m3qbob 393(339mmBs gbabsbmaMmgds boswsgbsmdamddbol 3Gm(zgbol SoMmmdgdoo s
bobosmom; bgms 3mEnDdmMbE@ 9330 3gMygmdl 1-2%-wsb 12-15%-3wg, Lom®dno — 8339-
M5 56 MbIMbMdom F(30M98s. BMOBL IMMHabdMBEdd0 (3mmbgonl ©sdmmdn)
5 Byob 833056 LoggsMmdn mmasbymo bogmngMgdol Lagom MemEgbmds dgadmads
0mbg300qL M58g603g sgmem 3GmM (3968, sbgo ML Bam8mngdbgds sts JMdmbo, os-
390 Bmmxnb 96 3330560 Laggamab babgzMom sdmama 3(39bagmemoa BamRgbgdals Bsbes.
Lbgoabbgs Bossegnbogaol bgws 10L3-056 3Ggda JM3mbolb qd(339mmmds aobbbzsgqda-
m0d: 3000-3gemb boswsggdabomgal 1958)/3s, gmdmsmabmgab — 170, ysgobgg@obogal
- 120, cbo-go30bggmobogalb — 65, Bomgm3obabomgal — 1558,/3s.

boswsgdn 3ndnbob Mommgbmds s dgmanbormmds ©nbsdanfns, Mowash mwdngsw
bogds as8nMgds mMgsbmma BomRgbgdom, bMEBAL ©s 3mdaggozsznal 3Gm39Ladal
EhICHEEICE

3o, GMOB0 ©s 8330560 bogsMo dgn3o3L BogMmgdal mE gamexb: 1) mMgsbmemo
boRgbgdal sM3mdnbmgabo BogmngMagds s doma bAEBLAL dmsmgmnn 3Gmond8gdo;
) 3dnbmgabn bogmoggds.

3n3qbdn sMe3m3mbmgsba BngmngMgds RzgmmadFog o6 50qds@gds 10-15%-b. bog-
0380b b gamge BsGdmmagbamons (30mgdom, bsb3oMbymadnm, maabobom, madnwgdnom,
g0bgdom, 8mM0dmegn bngongMgdgdnm ©s babammdngo asbmbbal Lbbgswabbgs 36m-
QUJGoo-

3n3qbmgabo bogmngMgds bamMBmawagbb (303mmMo d96980L s Bgogmtn dmbgdal
BomamBmegymma@o sbdmEBdgd(339mn MmMasbmmn Bagmamgdal Lob@gdsl, GmBgmoag go-
65306mdqdL Mg dggdsl Boswsgal dobgGomam BaBommsb s 3sbdn 8ysto wo-
8036980b dqbadmgdemmdsb. 3ndmbmgsbo BngmngMgdal Labdgdnlb sdsbsbosmgdgma me-
30bgdmEgdss Fabo 3gBgMmagbnEmds, g.0. 3n30gg035(300b Lbgoabbzs Lgsmosdg Bymeyn
3M33mbBgb@gdal sMLgdmds. 3g8gMmagbn®mdal dgmgans Mngn 030bgdal (335 gdomds
5 LnbBgdab gob3om393980L Fgbadmgdmmds Mog BMad(3000, 396930 dgmamadaom gMHo-
a35Mm3560 Gndom. b BMod30900 gobbge3wg8006 Jodom@a dgoaqboemdaom, boboems39-
dob Bmdom, dgMommdal bomobboo ©s 360336gcmmdnm boswsgbsmdmjdbseda. s6Rg396
3m3qbmgabo 3yogqdalb Mm@ doMnmow ganxb: d9ddgngom 38 0baol 8go39d0b
®39%58L, H®mIgmaz aBmzmgds ms30b B503mJ36al sgombdg s g m3m3 gogzgdob
%395, Om8gma(z 560l ygomgemo sb dmMs dggggnmmdab, @a3cm 8md@sgns s dgosmgdom
530S 350503085 boowsgalb 3Mmgnmdn. 53l 3ofws, gsdmaymys 3806 gdo
— 313060l 3go3930b ©d FMm3mMBgsggdal 3M33emgdLn, MmBgmoag FysMa ) 393d0Mwgds
boowagol 8nbgMomn@ babomb s o godmoymas 3m3mbmgsbo dgegqdal gJbGMsgncg-
dab RzgmemgdMagn bg@boo.

3@m80b60b 8ygo39gda—(oimgm d96930L omomBmegzmmnmn sdmE 393 (3-
390 mMasbma dgegqdns. goMgsm oblbgds &vdgqdal, bsgmondal doMmegmbasdab,
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3go63g1535 Bo@M0ndal, bo@Mmomdal BBMEMab s 330530L Limbd bLBaMaddn blbbswn do-
omgdob—3 993 5 8 93 0 b — BoMB8mJdbom. 343nbal Byo3900 doemab LnbGew ablbbgds
Byomdo o o6 abbbgds BnbgMocm® 85539830. 3980bol Bygoggdn dgmagds Bobdnmdawal,
Byomdomab, ¢gobademalb s sdmE@abash. Bsmn grmgdgbdstmma dgoagbormmds dgmygmal
dqoMgdno 30bEm Labemgcgddn: C52%-sb 62%-dwg, H2,8-0s6 5,8-8rg, 031-sb 39-
89, N1,7-0006 5%-807. 318060l 3¢039830 98 9mqdg6@ 9ol B53(339mmds e8m jowgda-
mos Boosgnb Gnd3dg, gobMbboma bsmRgbgdal Jo8ome dgmanbormmdaty, dndngazszaab
3060mdqdbg. 439modg 3g@ow 3ndnbals 3703980 5060d6gds o3, Jms-8grmb, dos-8rg-
b do38060bgde Bosmeagdbs s do380653d0.

B9 @3 ™3 ygo3gd o domemdnmyygmgio sdm@Igdiggme mHaebymo
3g1939805. ablbbgds bysemdn, 8g0398dn, &G ggdob LybE bLbsMdn, bo@Homdal oGim-
Bmbgs@do s 530530L bymoab bLBsMIa bLbswn BsMamgdob - @ m 36 8 90 b
— B5M8mg36nm. ob obLbgds 3936 mMasbmm a58bLbgmadn. Bnowsognsb asdmymanen
R3m3g03980L 3M9306585dL 543L mos Fn@s JgxgMammds, bmemm domo Lbzswsbb-
35 3mb(396@®a300L bLBsMd0 RomobggM-yznmmomsb boMabxobygmsdmyg n33mads.
RBem3m3go3980L 9800a9bemmdados Bobdamdowmn, bysmdawn, yobadswn ©s sDmBo.
318060l 3¢0393096 BgoMmadom Gumamdgseggdo bogmgdn Momogbmdoo dga(ze3b
bobdoMdolb o Mymm g8 — 9obadowl. gmgdgbdmEa dgdswagbmmds BgMygmdl
3d98ga LobmgEMmaddn: C40%-wsb 52%-8g, H4-sb 6-3g, 042-0sb 52-8g, N2-sb
6%-3g. FMe3mByeggdo, dmagFo Mgodiool s bysmda zoMgo bLbsmdal gs8m,
9696 a0mmom dmab Boswsgnl 8abg@emn@m Bobomb. gmmamdys3qdol ©sddmagmo bg-
3mgd8901ds 80bgMomgd by ©sdmznmgdamons saMqmgg 3180bol 3gs3980L Gommgbm-
35bg; Mo YBO™M bo3magdas 3obdo 30dobolb gogs, doo MEG™ dmngns Garzmdys-
39%0L bgdmJdgmgds.

boswsgdo bamdmJdbamn 3ndnbmgebo dgegqdn 9bgManmmon MMm0gmcddgogdl dob
BobgFommm Bobormmsb, BamdmJdbal mMasbmm-8nbgMocn® BogMmgdl. o8 3Mm(39Laddn
3mbsboemyg yggmadg sMbgdomn 3mB3mbgb@ns boswagnl s8mbawmdal, Gndg s &n@gdo-
Boms mnmmbgdols 3000mbgda, 0bnbo 08ymygds Boswsgm® bLbsmdn go33mno BrogmBds-
9md330; ssboemoze@mmn gm@dnl bobgzsmeebagmmagdn, GHmImgdos J36alb sg3b398L
Bobgmaemmmo BoBoms3980L bgoadamdg; mabol 8nbgMomada. 3nds@gdn 3mdobal 3gez9-
dab doMnemgdos, bommm gamze@gdo — gummiamdygsggdal dstomada. 31ds@gobs s gmem-
35890L aobbbgoggdmmn 30bgdgdo o3, o3 gobadnmmdgdlb dom aobbbgsggdmem Gmeml
boswsgbsmdmJ86sdo.

boswsgdo 343mbmgebo Bogmagmgds BomBmmaqbaemns 3480bolb d¢o39d0m, gmemgma-
99390000 s doma dsMnmgdoom (313s@gdn, FMm3zs@gda, demdm- s M 3065313 mbmgabo
3otnmadn). ®anBMc dq3500396mmd30 agmmabbdgds 3ndobals dyozqdal, gmezmBys-
39006 s 313mbob sMe3nMmmobgdomn boMAgbal xednmn Momogbmds. 3ndnbolb gam-
R0 39850396emmdob yzgmadg oMbgdomn 35B396989emns 3030balb Byog980lb Jgetiog-
3o gmemgmdgegqdmeb, Mmdgmoa 3gMygmdl 0-3-0,6-0sb 1-3-8mg. 31306l dgog980l dg-
RS0 FMr3mIye39dmsb 5MRg396 3mdnbmgsebo BogmngMmadgdalb gumas@ne (<0,6),
3o O-gumzsdac (0,6-0,8), gumaze@n®-3ndsgnem (0,8-1,2) o 3ndsgym (>1,2)
&03g8L. yzgmadg bgmbsy@gmas 3ndqbmazsbn bogmngmgdol gmmgs@m@m-3udsdnmo ©s
3n3s@m@0 G0dn, Moash sbgm boswsgdn yzgmedg d306Mg Mameabmdomss magobagsemn
BI3MIPO3o-
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5.7. 38AM6MANICN a6N33630Md

boowagol mMasbmmon Bsboemn 39000396L boswagolb bagMomm dsbol m36adzbgmm Bsbo-
b, Bog®ad BoMmImomaqbl Bossanl gMo-gfo yzgmedg 360336gmmzeb o @adsbobns-
0gdgr 3m83mbgb@b. mEasbyma BagmngMgdal bysmmdom boswsgdn Lobmmgdash dMs-
39emM0(36mMz560 FozMmmmMasbab3gdn s boswsgo (3bmggmgdo, HmM3gmmebsy ©s393-
doMgdmemas gEommgbo s Boafggsto domgodommn 3Hm(3qbgdo. boswagol (3mbama
bo3m0gMgds gobs30Mmdadl bogmng®gdgdolb s 9bgHanol 08 dommmaan® BEHgdMmbasb,
m3mab Bysmmdoo gbadmgdgmos b3gmamdg bomibmab s@bgdmds.

3ndqbo o GmEb SLEMmMIdL boswsgbsmdmjdbsda. 3mdmbmgsbo bogmngMgds s
mEgobagmo baBgbgdal bEBENL Fmsmaon®o 3Mmoddado sg@onmew 8mbsbamgmdgb
boowsgbsmdmd6al m339 30Mggm 983Dy — JobgMarmgdol dommmaon® asd3mgn@gsbes
5 ©g3060L bgsdamdy asdmbmmoa Jobgdol ©s3msdn. MmgmMy 339 90360369m,
yzgmadg 9bgMgommor 8nbgmaomgda 0dmgds ggmemzm8y3980b B93md8gmgdom, Mowmash
3omn bymab bbbamgdl goshbos demng 3gegg Mged(3ns. sG8bs3mgd 06@8qbLamMew ndemg-
3o BobgMomagdn mEgsbama bamBgbgdals (mMgsbmemon 8553980, Bgbmmgda, 580bm3gsegqda
5 5.9.) aobMmBbob Gogo sdsmmdmmazmemn 3Mmo@nb bggszmaqbaom. s8sbmsb, 0bg-
omgd005b 3s8magmags MM sbnbBabomgal smzamadgmn bszzgdo gmadgb@o.

0e0s 33mLob 8603369mmds Bassgnl 3Mmgamal BmEMBnMgdsdo. 8mbsbamagmdal
bobosmo 3o ao630HMdgdmmoas INdnbmazsbo bogmngmgdol dgoaqbormmdao. boswsgdo,
Lo oo MemEabmdom Bsm3mngdbgds 3m3nbaol 3gogs, BMMBoMoads 3oMasw ao-
mbodmmn 3ndnbmazebo 3mEnDdmbGo (5013-8rq) 3900mbgdal d;msbmgdnlb Bsmamma @g30-
mMdom. o9 Bnasgn 8oty 3om3098000, 3mdobal dgogqgdn BomImddbnsb zoem(za-
3ol 33587dL, MmImada dmbsbomgmdgb Bysmasddmg s gmMmazsbn oM (33emmas-
bo LEOENIGMGEL Jgd8bsdn. Bosseggdo gsdmamBgss bgmbaygmo Bymmgeb-3sgmmazabo
030bg8g800 ©s ofgn Lszzqgde Mggndnm. 3180bal 8553980L JggmoMmgds FMramBys-
3900006 ymggmomgalb 1-bg 3g@ns (dogn boswsgqdn, d538069d0). FMo8ngom o6 ©Mmg-
b0y JoMdoe 37603658 mma Bnsseggdal 3ndnbolb dqdswagbemmdadn gmemamdgsegqdal
Logomdal godm, boswegn s@znmaE mofndwgds Fomondom, 3sg3bondnm, Fomodom
o Lbgs ymdgqgdem, Mowash gMm3mdygsggdn Fommsb Badm]dbal bLBsw BoMamgdl,
mImado aowssanmmgds dMmgamdn Rogmbom Bysmmsb gfmow. Bnswsgal gsd-
(305 bgds 8ygs3g, 06ygds Lamozs@adab ©s srMBmbaemoze@gdalb (BmamE 3 dnMggmawn,
obg 8gmGon — mabalb BnbgMomgdal) sdms. baswmsgda 3mdobal 8gs3980L ggemmads
RN3mBg93908056 1-Bg Bogmgdas (Bsgsmoamsw, yznmgmdabs-gbqmn, yznmgm8nbs-q96q-
mgdnsbo boswagn, Bomgm8nbs, yznmgm8anbs).

3n3qbdn gBmzEads s oo bbol 856dambg dqnbobgds 3(396569930L s FozMHmmE-
3560D3gd0l bs33980 daGomen gmgdgb@gdo. b gmgdgb@gdo Mbrsmsbmdamn 30bg-
omnDs(300b ©OML 3osab 80bgMsmn®m RmMEM3gddn ©s g5dmaygbgds 3396560l Bng.
3q3qbob s mMasbmmo bamBgbal gob@mbbobslb mowo Mommgbmdao Bomdmngdbgds bab-
doFmEgobgo, MmIgemo b3wmgds Boswsaol Dgms IMgdn s BoMdmomanbl d(39bstnl
bobdoMdomnl bo3zg80 Bysmb. Bosseanl agbgbabls s bogmengMgdal gsbznmsmgdsda
©0E0 Mmemo 93103606 568 BsBGM J08mbmgeb bagmngFmgdgdl, sMedgo gomb&mbbgm me-
a3 BoMRgbgdl s FMoman® @edsmBmmagnmn® mMasbam bogMmgdl. mmasba-
mo bahgbgdn dgo3o3L Lagzgdo 9madgb@gdol (sDm@n, gmbymEn, amgofon, 3aemondo,
3o 30930, 8oabomdn, 80360mgmgdq6@9d0) 8603369mmmM396 Mommgbmdal, Gm3madacy me-
30bmRmEgds BobgMomnbs(3nol ML, asdmaygbgds d(39bsMggdom s 8n3Hmmasbnd-
39800. mAasbmmn bsMRgbgda 3(396560bmzal BobdammEgsbanl Bystims. doma gobmEbals
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s LEMEa BobgMamadsznolb 3Gm3gLdn BamImngdbgds CO,-0b bs3dsme oo Mommg-
bmds, Mo smomgdgmoas 863565 (396060 gmEMLobmgbabogal. smbsbndbsgas, Hm3
mEgobgmo 65MRgbgdal aobMmBBal ©sdsrmdmemgnmamn 3Mmoddgdo 068gbLoyMsw
Jemab JobgFaemgdl, s3mamadl bo3ggd 9emg896@gdL, 8nbgmemagdal edmoal 3Gmmd@gd-
036 gFmom BoM3m4dbnb mown Mommgbmdno dmdfseg mMasbmm-8nbgMomam@ bogMmomgdl,
0bobo gomssmanmmmgdnsb boswmagol LndMdgdo s dmbsbamamdgb boswagol dGmenemals
RBMGHInMgdsdo.

Logdome oEns gEs8nbab JgMdde Boswsgal mEMasbmmo BogmagFgdgdol domggm-
Jo8on 360336gmmds. (36mdamas, HmI Fe s Al oo bsbaemo, 8n3Mmgmgdgb@gdo oo
0330000 gemg396@9d0 3mb396@M0Mmgds s dngMnmgdl ©gsdnbols Jgfddn Gormen
mEaobym-30bgMomamn bogMomgdal gm&dom. 3ndnbol, GmEmaab, bobdomgdol bsdatbo
RBMGH3930b 8 3mFmema300 06393 MEebab, gq9Mmdsbal, 356s0mdal, Bmmadogbal, bdnmab-
dab, 8obgsbyydnly, 3mdam@ab, Boggmal s dMsgema bbgs gmgdgb@ ol 3mb3gb@mszasb.

boswsgdo 3mdnbab d93(339cmmdal BMsbmsb gfmsm 0bdMEgds Labmgmm-badgnm-
bgm 3nm@nEgdal 3mbogmnsbmds. mmasbyma babndgda bygomo 3ndnbmgsbo bogmoag-
698980L @saMmzqdnm, bymb mbymdgb Labmgmm-badgnmbam FnmEMMgdal 8mbsegmos-
bmdob LGedoema® bEwsb.
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6.1.8M8J2N B6Jd

3(396560L Bm@mIsenmn babs ©d gobz0msMgdabmzal smzamadgmons bobsmemg,
Lomdm, Bysema, 3960 ©s bozzgda BngmngMagds. 3396560l bogmbmab yzgms gb 3oMmds
03653561360d369mm3560s s g (33emgemns. boswsgdn 3(396560L Lsgzgda gmgdgb@gdo
03ymazqds BnbgMomgddn, Boswsgnl 8ystn gabol mMasbmm s mMasbmm-8abgMomn®
bogFongddn, Boswogm® bbbsmdn (doMomsmam ambyn gmMBnm) ©s Bosmsgal soMmm3sb
3obsd0. bo3zgdn 9mgdgb@qdal msbmdnl dgmgasw 339656 ngomsmgdlh ggbgms s
80Bobdges Fobob, HmIgmoay ss8nsbal g godmnygbgds Bmam(y bs3zgdn 3Gmoad-
&0, 3bmzgmabogal bs3zqde 6 bgomanma 36 g639mmMdobmzal (3oGGMPamal Gmdgo,
33300, bgemo ©s 5.3.).

boswagdo . 396gmgqzab 3gMommaema bob@qdob 3Msd@nsmmor yzgms gmgdgb@ns,
803658 3(396560b bs33980030L y39meDy Bg@ e Lognms 19 gmadgb@o: C,H, O, N, P, S,
K, Ca, Mg, Fe, Mn, Cu, Zn, Mo, B, Cl, Na, Si, Co. 5Jgms6 16 gmgdgb@n, gotws C, H, O, dog-
31036985 30bgBomm@mb. Bobdomdaown, Bysmdowmn ©s yobadawn bywgds 339656530 CO,-
ab, 0,-0b s H,0-0b baboo ©s (36mdomns mMasbmagbnma gemgdgb@gdals babgmbBmegdnom,
oash doMomsmsm 3scmgeb dgmagds (39606 g. bobdaMdown Ladmsmma (396060l Jum-
30emob 33Gaemn Bobolb 45%-U, gsbadswn — 42%-b, Bysmdown — 6,5%-b, sbdm@on — 1,5%-b
Jqo0a96L. domn gsdo dgoa96L 95%-b. ©obsmBgbn 5% Immol baztnl qrmg8g6@9dbyg
(bo306730 bodatdal go8m): P, S, K, Ca, Mg, Fe, Si, Na s Lbg.

moombeggmdn s bnswsgdn (3ommggmmo Jodomn gemgdqb@gdal 393(339mmds 8339-
s asbbbzeggdymas ((3b@. 5).

moombgggmb  000gdob bobgzsto dgoagds obadomnbash (47,2%), 3gmobgody
39&0 Lomogomdabash (27,6%); 398wga dmmob semdnba (8,8%), G3nbs (5,1%), 3o z0q-
dn, ba@Mondn, 3omandn, ds5g60m30 (2-3% cnmmgmmo). sbabgmadama Mgs gmgdgbdn
3950896L moombggmb bogGom dobob 99%-Dg 89@L. 3(39660b by 33980m30L obgmn
8603369emm3560 5emg396@)qd0, MmamMadazss babdaMdowa, sDmEn, amantwon, gmbygmo,
035398L 36m(396@8)0L sogmm s sbgnm 3Mm(396@)L. ©qsdnbal Jg@Jdo MgHm 33069
omEgbmdamss 80 3Mmgmadgb@qda.
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3b6. 5. JodonMa gemgdgb8gdab 393 (339mMBs mommbggFmmbs ©s baspsada

9emgdgbGo Jo6a Boddgn 9emg3dgbGo Js6a Bnddgn

0 47,2 49,0 Mg 2,10 0,63
Si 27,6 33,0 C 0,10 2,00
Al 8,8 7,13 S 0,09 0,085
Fe 5,1 3,80 P 0,08 0,08

Ca 3,6 1,37 Cl 0,045 0,01
Na 2,64 0,63 Mn 0,09 0,085
K 2,60 1,36 N 0,01 0,10

030l gomzgamabbnbgdom, Mm3 boswogol 8nbgMomamn Bobomao 860d369emmzbowss
356306mdgdmmo @nmnmbggmmb Jobgdal Jodom@o dgoagbommdom, sm0bndbgds Bbgs-
3bgds Bossglbes @s mMamMbggMmML dmEab (3orm3gmmo Jo8omMa grmgdab@b Gomomda-
o0 398(339emdalb 8bGogz. MmamEz moombygmmdo, abg Bossadn 3oMggm sanmbgs
g96ads©0, 3gmEgby — boemazoda, d98wga semmdnbo, M306s ©d o.9. BogMsed Bossadn
moombggmmbmsb dgosmgdom 20-x96 8g@ns babdnMdomn ©s 10-xg® dg8n sdm@o.
boswsgdn o8 gmgdnb@gdob ogmmzgds M393d0Mmgds MMasbadIgdal (3bmzgmddgwg-
dsb, ®mMImgddo gmEbor bngomngMgdsdg dmmol BabdnMdawal 18%, sdm@ab 0,3%.
boswsgdo moommbyggmmboeb dgmemgdnom 8g@ns gobadswo, bysmdawn (Hmams bymal
9g396@)0), bomoomdn s Bogmgdas seydnbo, M30bs, 3om30493n, dogbomdn, Bodfay-
30, 3omomdn s bbgs gemgdqb@gdn, Go3 ao8mxznd 3ol ©s Bnawsgbsm8mddbol 3Gm(3qbab
3q9ans. §obgdab as8mazo@3ab, 8o 3Mmeeddeb gomsmgdsalb 3Mm3gbo 0b393L Lbgs-
sbbgs Jodommo dgmagbormmdol ggbzngMa Jobol Boc8mddbsl, Gm8gmoy gomaglb b3gemg-
o0l moogb BoBomb s BomBmswagbl mdmazmgl Bosmeabemd8mad]dbgm JobL. Jobgdal
Bgs 3mMnbdmBEB 330 gmAHInFwmgds boswago.

Rb30960  Jobab  Jodom@a dgoaqgbormmds asb3nMmdgdamoas Mmame(z 30Mzgmown
4560l a08mazz0@30b 3GmEnd@gdol JoBomn dgoagbormmdom, abg 03 (33m0rgdgdoo,
mImado 139390600905 ©mgdz0bsl  gedmezn@zalb  3MmEnd@gdolb (335 domdab.

035bmsb, (3omm3gmemo Jodom@o 9madgbGolb o6 gobagmmoal 3Mm 3968 mma d53(339mds
dgndmgds go8mbggmmo agmb gmggmn cmommgmemalb sdbmmm@mma Momogbmdol dq(3-
3mom Lb3gs 9madg6@ 0l 93(306930L 96 gobMENL bafg dy.

9303056 4630 3058060l d98(339emmds 90%-Dg 3g@)0s, Mabbsth s mnbsdn —50-70%-3gs,
booemm ALO,, Fe,0, s bbgs ¢obagmgdols d98(339mmds 0dMgds. 3598060l dg3(306gds
5 bobgzomgebagnmgdol eaMmszgds jofmasw Rsbl boswagolb s Jobab mgdolb gMsdoab
dmmg Mo 3ggemogdoo: Si0,:ALQ, 56 Si0,:R,0,.

359m30830L 3GmMd8dn yzgmedg Imdegns 3sMBn3n BoMnmadn; Mo NYBO™ 1=
mos domn 0mbgdals 3oemgb@mds, dom dgGns domn blbomds. dgbedsdabaow, Gbgzag® Js6dn
o Bnooadn Ladmsmmu gmdggdo Bogmgdo Mamgbmdomss, 30Mg mommbygmmdo.
&7basba  3m0Bs@nb 30Mmdgddo gbzngtn Jobgdo gsmsmndgdamoas gmdggdom, bmenm
39@aemdn brgds Jomn @ogmmggds.

&m®930bsms s GG mncmbgdolb ggmdggdol 398(339mmBab 8nbgozno Boswsgbem-
3m3486gemn dobgdn 0ymxnsb @sBmadgdmm, 3oMdmboGm ©s asdm@ndmm Jsbgdsc.
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333G G Jobdo 3om(3098ab, 8ogbodab, Bo@Mamdol, 3omamdol gobagmemal d93(339-
MBS 6 58588 1-3%-b. 3oMdMbo@mmon Jobgdo dg0(303L 3orm(30980b 3oEdMbSEqdal
(CaCO,) 3603369mmzsb MomEgbmdsl. ©sdmadgdmm 4569330, gomzondal JoMdmba@gd-
b gfma, 393005 Jor304130b, Bogbomdolb s bagMmandal biymasdn s JemmEnwo.

boowsgbsmdmdddbgmn Jsbol Jodom@a dgoaqboemmds sbsbegl 8nl 3gdsbogne s do-
bgommgon® dgoagbormmdal. 33503000 Brnwstn Jznds Jobgdn dofamsmsm dgmaqds
39990B0bgasb. Mo mgcm 8dadgs Jobol 894sbozm@o dgwagbommds, 8nom dg8ns dobidn
BomamEabdgMbommon dgmeswo dabgfmaemn. 3535bosdy, Bogmgdas 3ogdabs, 3g@ns demv-
80bab, B3060L gobggmmagdn, JodomFew d3mma Bysma. bosmo@ o Gndab Jobdo sag-
039 89@0d 3omaBal s 85360980l ¢obagmemgda. boswsgdo 853330 Moo gsmawab
boowsgbsmdmjd6als Jobal Lsbyabo dobamal ggmdedom@o 60d6gdn: Jobol dgmagbarmmds
353mabal sbgbl boswagal Bogmng dq3(33gmmdady. 35Mdmbsdmem JobDg gobzome-
900 boswsggdn oo MemEgbmdom dga(3o3L JoMIMbsBqdL; boswsgbstmdmddabgma
J560b ©38msdgds boswagol @edmadgdal Bystms s o.9. Bossabomdmddbol 3Gm(3qLdn
905996980 a33mgds. boswsgbsmdmgdbal §ndob ©s Bossgal Mmool dobgrmgom
0(33e98 bbgowabbgs Jo8ommn gmgdgb@nl dg8(339emmds. baswagal ymzgma @ndn adgbl
35bsL0smgdgem 0B Mqb305300L 3MEDMBEgdal Babgozom gof 339mmn Jodoma dg-
©a9b0rmdao.

boowsgbstdmJd6al Jobmsb dgwamgdom, yznmgm8nbs-gBamn boswagqdals bgws 3mo-
BmbBd0 as8nMgdnmoas 3oydnbom ©s bsgmgdao Mommgbmdaom dgo3e3L senmdnbol s
63060L g06aqgmmadL. og0, ymIMomo s yogobegggin boswsgqdabogal mdg8qbo yobggn-
mgdab 358(339mds momd8al @33emgmn MRgds. y3gms boswagobmgal, Jobabash gobb-
3939000, 835bsL0smgdgmas Dgws dMEdMBEG T MM sbmmn bogmngMgdals ogMmagds.
3sb 9393306 gds dommmgon@man 3603369mm3zsbo gemg896@ 930l -6sbdoMdowal, sDmEab
© 93Mgm3g BMbymEb, gmaomoab, 3omondab o3mdnmagns. Jobol (33momgdgdals
bobosmo s BobdGoda g5b30MMdgdmmoas Boosseabatdmad]dbgmn gog@mMmgdom. Basws-
3q50b JoBo@o Jgoagbommds dnmdnzsm 0(33mqds as8mxzn@d 3ol s boswmsgbsmdmjdbal
36m(39L530b dqbodsdnba.

boswagdn Jodomn gmgdgb@o n8ymyads Lbgswsbbgs bogMomal baboo.

90638500. dg0L Boossgnl M3Ms3mal 3oMzgmom s BgmMs dobgMaemdn, Bot-
dmo@anbl mfMasbmmo bogmngMgdol gfMm-gfior dofocmsm gmadgbdb.

boenoggom8o. boswsgda Lomoznmdab yzgmody ao36gmgdamoa bogMons 330630 —
Sio,. 4938560850 bLBs®o s 3MmmaEn@o 35¢80bs, BgMdggdmsb s ¢obagmemgdmsb M-
20960 d390980bsb, BsmdmJ36al gmmsw Lnmn 3o8qdbL.

semm8nbn. 08ymygds Bnawsadn 3nMzgmomn s dgmEswn 8nbgfMomadal dg3s0aqbmm-
3080 mEgobmm-8abgMsma@o 3m33mgdLadol gmM8nm s dmsbomddnm dpamdsmgmdadn
(3939 Booroggddn). semmBnbol d53(339mm0 d0Mzgmamn s 8gmMamn dobgMammgdol ©sd-
mobob mog0bmBmEgds Bobo JoMmygsban, GmBmab M3g@qbn bobamo gsdmgn@zabsb
Bgds sanmdg (Bmam& Lybdew ImdMegn) s dbmmme bsbammdmng gomaal bb-
6630 Dol Loboo. 3yezq 56gda (PH<B) semm80bolb dnEmegeban bogds Mgmm 8md@asa
5 5e30ba Rbrgds Boswagm® bLBscdn Al(OH),*, AI(OH)* ambgdals babom, o gefymen-
0o 3md39gdL d(396560L DD, semBabals Bysmblbbswn ©s 3mmmomMa Jomm-
996g0, MMasbmm 8593980006 MMM ddgwgdobsb, Bs®Imddbal dmdtsg 3m33egdLm@
bogFngdL, HMBmada 30009030 8006 Bossgnl dMmanmdo.

3065, 3(396560bm30L LagoMm gmadgb@ns. M 3060l aoMqdy JemmEmgoamo o6 Baot-
8m0gddbgds. boswsadn M30bs a3b3wgds dnMzgmamn ©s 3gmMsn dobgMamgdal — Logo-
398980b 398500396emmd530, JoMmysbagdal s ¢obagdal, doMBngzn datamadal Laboo,
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dmsbonddmem dpamdstigmdadn s mEMgsbymem-3obgGamamo 3memmoapgdal dgdswagbenm-
d0do. M3060b 3oMomgdolb Bomammn bLBsmds mgmbosgl 8(39bs6gl. Bgo@BomnEm s
&®9 boowsggddn 335030m@ godmbs@mmo ©agsbagomoa 3Gm39Lbgdnb dgmgasw (396569l
dgndmgds aomhbogl M 3060b 385M0bmds, Mo goMgabnmom 8megbogds JmmEmbal
Laboor. B3060L 30MMYsbal, semdobol nMmygsbanl dbaszbse, dgmdmoas BomdmJdbsl
mEgobmm 3¢03960006 3M33mgdbmEn bogmmgdol dmdMogn gmEmdgda, Mmmgdlss oz
3mgomol dobgmgoo gossanmadals Mbstin.

3dm@0. Jgol yzgms (30emmzsbn Bagmmal dgdswagbemmdadn, (3mzbsmo MrEgab
JmmEmgomob, bg3magnbol dgogalb, gmbygs@nmgdal s Lbgs dMsgem mMasbym bog-
®09M90580. boswagmmn sdm@ab doMoman Bsbs mMasbmm bogmng@gdsdns. sdm@ab
romEabmds 306306 9393d0Mgds bnswsgdn mEMasbyma bogomngMgdals 393 (339mmdal,
30639 Goado, 303nblb. sBmEn bnowsgqdal MIGsgmabmdsedo dgomaqbl 3ndnbol 1/12-
1/20. bossgdo sDm@b ©ogMmazgds gsb30Mmdgdamas 883mbggMmmsb dnmmmgomda
033mma3000. boowsgbsmdmadddbgm Jobdn sbmEal dq8(339mmds domnsh adsemons.
339656 @0©0 Mommgbmdno dmnbdsml sDmEL. 339656930 Bossgnwsb Bomgdama by 3-
3900 gemg396@ 93056 sDMB0 0395398L 3039 sgamb. sBmENbawdn 3396560l domsemn
dmorbmgbomgdnwsb gsdm8wnbstg bagnms Bossadn 8abo Bomagnl dg3badsb.

gmbommn. 990l 39360 3Megsmn mMmasbamo BogMmolb dqdswagbemmdsdn, Hm3mal
356939 dgmdmgdgmns mEasbab3gdal (3bm3z9mdgogds. Bosmseadn gmbagmmo ndymaqds
mEasbage ©s JobgFor BogMomgddo.

amagomoo. 3900l (30emmze60 bngmngMgdab, gomgmbgmalb d98s0aqbemmdsda. 339656,
R3gmmad®ng, amaomob bsjmado Mommgbmdom 8mabdsMb, 3000 RMLEMML. aman®-
0l dommmaan®o s393mmsos Dgos 3mEodmMbGIn sdmnwgdamos bnowsabsmdma-
6ol 30emdqdby.

goemomdo. mMasbnbddn sbEmemgdl 8603369mmm396 Gabommmaon® gmbiinslb. ;39-
botnb 8ng® dmnbdamgds ©omn Mommgbmdaom. boswsgdn 3omomdal daGoman bsbogmn
dq00b 3oMggman ©s dgmmsmo dobgMarmgdal 3Mab@smn@a gbmal 3g8swmaqbgmmdsdan
o 33960M0bomgal dbgmaw dabobzomBns. boswsgdn 3omomdn dgndmgds aygmb dmsborg-
e damdsmgmdadn s oM@ nga otnmagdals babno.

gomiondo @s dogbomdn. 3(39656nbogzals sqyznmgdgmoa bsgzgdo gmadgb@gdos. dsm,
3omandl 8bgogbo, g3mm360m 3603369mmmzebn BabammmaonGo Gmena. 3sabomdn dg-
ol JmmGmagamol d98s0396mmdada. 3o 3098L oo 8603365mmmds 5g3Lb Bossadn
bgmbaymgmo gobagncn, Gobogn@-Jodongmo s dommmaonma m30bgdgdals dqbsddbg-
M.

6.2. 6N12223NL aN3AMICIAI6BILN

8036073@3836@0 dnaomﬁn 3@3836@00, F)mﬂg@n@ 600(906[)0 o 60”’@”’6”‘36 m&ogd@-
3o ¢860d369mmm HamEabmdamas: dm@a (B), 356356980 (Mn), 3mmndwgbo (Mo), bdnemgbdn
(Cu), ogmns (Zn), omea (J), @m0 (S) @s Lbg.

8036mMgmqdg6@n 8603369mm396 Gobommmanm ©s domdodon® Gmeb SbEmmgal
3(396560L, (36m39emal ©s 5530560l (3bm3Mgdadn; dgab 30@e8nbal, GgcH3q6@NL, 3me-
3mbob d5350a9bemmdsdn. LiyMbsmbs s bd3390 3OMENIB9ddn Bn3Mmgmadgb@alb oMs-
bn@Bsmm@o (Fomdo o6 osbozdatanbo) dq8(339mmds ab3q3lb (3bmggmbs s 805630
bogmngMgdoms (330l ofemgg3sL s 3dndg oszomgdgdal gobgnmsetgdsl. nmeal «3ds-
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0obmdobab (3bmzamadbs s vs805630 omeMmgds Boygal gbwadns; G@mEal w3360~
LMBaboL gomamMmads 3oGgbo (3doemab gdsmnl EsDNsbgds), bmemm LogsGdobol — 4bwg-
90 GrmEmDo (93omolb mogosbmds); Immndogbals Logsmdg bgmb MBymdl B zMabab
o0l ao630m0Mgdsl s Lbg.

boowsgbstmdmdddbgmn Jobolb dgoagbormdals, bbgswabbzgs 8swbol Ladsmb s@bgdm-
300, 9306 s neM30m6 3OM(39L9dMeb ©s393d0Mgdom, asdmaymezs g.6. domggm-
Jobommn 36Gm3z06(30980 — GgfodmEogdn, bdmaxgm 3608369mmmzsbo bmBab, GmBgma(s
a56bbgogmgds dgdmdgmn GgMndmmngdabash astgdmdo (Bnswsgn, Bysema, 3sgfn) gGon
86 M83m7bndy dozMmgmgdgb@ol 3mbB(396@&Ma300m. domagmdndonmn 3Gmgabzngdal G-
0MA05Dg 8036mgmadg6@ g0l 133560bmdaL 96 LngsMmdab Jgogasw 339606930, (3bm-
39m9dbs s 908805630 dgadmgds 50bndbgdmmal bngmngMgdals Bm@mdsmm@ma (33emab
oMm3939, o3 0b393L L3gE0BINF ©935wgdqdal — domagmdodoyo gbwqdogdals —
356300569850, AzgmmgdFog, domagmdndon@o 3Gm306(30980 RMEIaMogds dmbgdMngn
R33J@™MMgd0lb go3maboom. aofms 83abs, dsmn BsmdmJdbs dgadmgds 0 39380M0qdmmgb
980mbsmN® > Mm3smn® §gdbmaqgbud ©sd0bdmmadsl, LadMgbggmm LaBsm3madals
359mba@ym@(3693L, Labmdgdolb Lbgswabbzgs 3mB3mMbgbEqdal BotRgbn Hommgbmdal ©s-
aMm3985L o Lbgs 8nDgdgdl.

boswagdo 303MmgmadgbBol Mammabmds asbababmgMads Labyob Bosweabstdmdd-
bgem 4630 Bomn Bgd(33emgmmdom s Bnasgbemdmdbal  3Gm(3gbdn Bson Jgdgm-
30 gorsbsbomgdom. 8n3Mmamgdgb@gdo sd@ommn IMdnbbsmdmJdbal 3Gm3gbob ommb
aMm398s 3Mmagomab dgwms bobamdn, gemmzon®o 3GMm(39Lgd0L 06 bLoME gsbzames-
980b ML Bossgal bgws ImFnbmbBEgdn gadmgds aomemndwbgb 8n3GMmgemgdqb-
&oo. Bossgnb dgLadRbgzn g3o8mnwMgds dgndmgds 5nbndbmlb Bowbgmmn Lbadswmagdal
3obermdmo, 37 396980L dmJ3ggdol Bmbsdn. (3oem3gmmn dozmgmgdgb@qde biwg-
ds boswagdo Ggma@m@onl §qdbmagbmmn sdnbdymgdal Jgoqasm. 93 0 39b6sb36gemals
mmb Bossegnl d0g® 3030mMgmadg6@0b dmsbm sy gogmabal sbwgbl 8gdsbn3mtn dg-
aqboemmds, Mgodins, 3ndnbob s 3oMdmMba@qdal dq3(339emmds, dmsbmddnl Gg3o0mds
o Bymob Mgyndolb 3ommdgdo.

8036mM9mq8968g80b d98(339mmmds Bnawsgdn snbndbgds Lbgssbbgs gmM8nm: 30bg-
omgdalb 3MabGemam 89LgMdn, dotnmgdol ©s gobagmmagdol bsbom, mEMgsbymo bo-
300096980l 393500896mmdsdn, 0mbgs(33cmno BamBstgmdsdn s asbLbomon gm®dom
boswagn® bbbsEdo.

boowaggddn 303Mmgmgdgb@ob Ji3g39bs s BogMmgdol g3m@™Badg o gogmgbsl ob-
9696 563 35-sm@anboma 3otmdgda, ofglb Mgsdins, CO, 3mb(396@Mo(300 @ MMasby)-
mo BogmngMgdol d98(33gmmds. boswagol ¢sbaze-smmaqgboomn dwpamdstgmdalb g3z
353mabal sbgbl (33momo 3omgb@mdal 8dmbg Bo3Mmamadgb@ob  Ji3g30Pg. dogsmo-
0o, 356356wm30 oysbagzobol (Mn?-Mn*) gsmsemolb mbbbsm xm®dgdda, bmemm Jémdn
(Cr3*LCr®) s gobsoada (V¥*LV5), 3atodom, 0dgbl dgfmemmdsl s dogmamgdl. dgegq
959(300L ©AML nDFHgds Cu, Zn, Mn, Co d3zMemmds ©s 3(30Mwgds Mo dzfaemds. dmeo,
BEMO0 ©d omEo IndMsghbo s6nsb Bygsgg s M@y oMgdn. bosagm® blbs@mda CO, 3mb-
3968 M(300L s 06393L Mn, Ni, Ba dgcomdol DMwslb o8 gemg8nb@gdalb 30608mbsdg-
30l 30356M3mMbo@qddn gosbsmoalb dgmgase. 3mdmbmazsb s sMsbdgzngozm®a dmbgdal
mEgobmm Bogmngcgdgdl (dosbdggmadygsgs, mndmbdysegs, d7ombdysgs s Lbgs dgoggdn)
dgmdmoso Bom8mddbsb 8n3Bmgemgdqb@gdmsb Bmamtz bbbswo, abg 8(396569980L g
dbgema Bnbobzmdn Bagmomgdo.

Lbgowabbgs Boseadn dgmaqboemmdal s @30bgd930Lb @o30bgdNEg8gdal  gomzge-
mobBobgdom, 5¢06036gds do3mmgmgdgb@qdal Mmame(s bLagMomm, abg 8mdMagn gmM3g-
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dab gobbbgegqdmmon gobabnmads. 43009mBabs-9b96 boswsgdn gemmzamn 3Mm39Ladab
35630056980b dggas Dgms 3mEMH0dMbEgd0 MNdogds, bmmm Jzgos dmMobmbEgdo
o Jo6gdn BrneMogds Zn, Co, Mo, Cu gmgdgb@qdno. 353806980, 303mbmzgsb ogbs-
3o, 3m3qb-s3m3nmoonto bobamdmoazn 3Gm3qbob dgogasw, dozmmgmgdgb@qdal do-
Jbo8sem@o dg8(339mmds 50b0dBgds, bmmm Low™8gdo domn Mommgbmds Mebosmsb
03mgdLb 3n3nbob d93(339mmdal 398(306985bmsb gMmer. 396mBbmBagMgdada dgndemg-
ds 0mm39mEgb 8030mbobdol as8mygbgdal, mMgsbmma babmdob LabGgdsdm&o dg-
Bobab, 0obdbemgdn 3m(39Lgdal gobgamamgdobs (gadnzmdgds, asbmemmegds ©s bLb3.)
s 9MmBoob dgmgaswe. 803Mmamgdgb@gdabowdn d(396s6nl Bmmbmazbomgdal dgbagge-
Lgdmom NDEMB39mymeal Jggebadabozal 360336gmmmzsbas Bosseadn doma Bmd@agn
RBMMH3930L a56LsdM3Ms. ImdMogn BmMMBqdal MomEgbmds Bnswsadn 3g@ow (335mgdawns,
o3 90bbbgds Bmam(z Bnswagnl 396qbobmGo meg30bgdnMadgdom, aby asgnm@ngdal
0b@&gbbogmdoo.

8036mMgmq896@0L dmdMsgn gm®3ob 393(339mmdal (3a/3a) Bobgoz0m Bamgdamos
boswagol dggobgdal dg8mggn aMemszns: domash matndo — Cu<0,3; Zn<0,2; Mn<0,1;
C0<0,2; M0<0,05; B<0,1; matndo — dqbodsdabeg, 1,5; 1; 10; 1; 0,15; 0,2. boswsggdda 8o-
3Omgmgd96@0b sbgmn 393(339cmmdal ML 339656 FoMasw Mgeantgdl dnzMmgemmg-
3968380l g53myqbgdady.

6.3. 6N12223NU AIRNMITBNIAMDI

boowagol Monmsg@onmmds aobdnfmmdgdnmos Maewamad@nmma gemgdgbdgdal d593(3-
39emdoo. 3MRg396 dmbgdMng s bgmmzbam Maomaddnmmmdsb.

3mbydM030 GHoomsd@ommmds 3s8mbggmmos dmbgdMozn Maomaddomtn gmgdgb-
&0, 0bobo 535 o) 08 Mommgbmdom sMLYdMAL bnswagbs s Bnswsabsmdmad]dbgem
45630. d0bgdcngn Bawomad@nmma gmgdgb@qdo nymas bsd xamgsw.

30639 XaIBL  F0gggm3bgos  Moromod@ogmo  gergdgb@gdn, HmIgmas  yzgme
n%m@mBo (4)oggomod@)n‘3(4mo. 3500 dmals oMab (330MO00 n%m@mBaBnb K3YRBo: ‘gﬁ)osnb
— o030l — oMol s 8d@0bmowgdal. Bsmn ©sdmol FmemaomEo dMmend8qdos
Mmame(3 8ystn, obg s0MHmM3560 0DMEGM3gda. 88 KaMB©b yzgmadg mawn 8603369mmmds
sz @@sbl (38U, 25U), oxm@b (*2Th), Mowodl (2°Ra) o Gambl (*22Rn, 22°Rn).

39009 ®anndo dgoab ,Bzgmmadcogn” Menmad@onmn mzabgdgdab 3dmbg 0bm@m-
3980: 3omando (“K), Gmdoondo (B7Rb), jommzoda (#Ca), (506 3mbo (*°Zr) s Lbg. 8scr dm-
&0l gobbs3momgdmmoa 360836gmmds 543L 3omanmal, Gmdgmoag gobsdammdgdl yzgmsdyg
©0E 31698603 Maomaddnm@mdsb.

39b539 RaMBO IMo303L MoOMIB MM 0DMEM3qdL: BEMaGL (3H), 3gMnmb (Be, °Be)
5 6obdomdalb (“C). nbobn Bsmdmnddbgds 583mbggmmadn 3mbambyman bboggdaob bgdm-
48g@gda0.

dmbgdMngo  Moomad@onmn gmadgb@n bobamdmagn  LogmEbmalb 3Jmbgs — 102-
10 Brmob bobgzMom ©sdmal 3gMommom. obnbo gsdmabbogqdgb a s B boboms3gdL ws
Y Lbnggdl.

31bgdcngo Moomsed@om@mmds gsbabsbmamgds MMabal, mmEob, Gsamdalb s 3o-
momdolb 0dmBm3gdom. R3gmmgding, boswogqdbs s Jobgddn abnba dmoge gogeb@me
3gmBatgmdados. dmbgdMnzn Maomad@onmn nbdmEBm3gdal d98(339cmmds ©e8m jowgda-

mos ©95JsbDg. 85939 Jobgdal godmazo@ 3ol 3MmEnd@gddy mEBomgdmma Bossgn
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39@0 Momeqbmdaom dgn393L Mooms]@on®m abdmEBM3qdL, 3000 Gndy s Mm@ Megedg
49693y 8963000090 mmn Bassgn. 3dndg boswsgn 3980 Mommgbmdoo dgozegl oo,
30006 3bmdmdo boswago. Bzgmmadtog dmbgdMnzn Goamadd oo 9mgdgb8gdn Bos-
oadn 3Mmgnmoal Bobgwzno 398)-bs3mgdem mobsdfew Babnmmgds, dsgMsd dmgnghm
3q8mb393590 bgds 8smn 9398mmnMgds oemz0m® ©5 Mgdnsb ImEodmBEqddn. 3sgMdn
33630905 Mambab (22Rn), GmEMBaL (3°RN) s 59@&0bmbal (2*°Rn) abm@m3gdo.
bgemmsbgtin  Bomomsg@ommmds  gsbdnMmdadmmoas  bossadn 08 Mewomaddommn
0Dm@M39d0L BmbzgMom, GmBmada BoBmnddbab s@mInmn, mgMmdmdommgnmn sxq-
0g93980b, s@mInEo 3Gg639mmmdol BoMRgbgdal Labnom 6 s@mBnm LaBsmBmgddn sg5Mnals
3909a00. dGMINMn sx3qmgg8980lb @MML BsM3mJdbarmn Maomsd@nmtn bogmngfgdgdn
30960l 6530009335 dqgndemgds 3oa0@bmb ©aw 856daemdg, omo msbsmsbmdomn ©amy-
d35 0B393L bossgnl s dmbgdtngn Bymal Momomad@nn®m sdobdyMadsl bgrmmabyn
000m0BMEM3gdno. dommman BM9dMmbssdn Rsmznm abnbo 3(3g6sMgmmo ©s (sbm-
390 bs3398000 b3gdns6 5@80560b L 339830, aMM3©9d056 s nb39396 Moomd@on®
obbnggdal. yzgmodg 38 LdndMmgdal BomBmawaqbl LEMMB30M3al (*SF) s (39bam3als
('3Cs) ndm@m3qd0, Baash obobo babosommgds babgszmew ©sdmal bsbgmdmaga dgGommom
(28 Bgmo *°Sr s 33 Bgema ¥7Cs), go8matfgzs asdmbbnggdal smsmon gbgMannm s dom-
mmgon® 66gd6mb35d0 sg@0m@a Rstimzal @bstinm. s80@m8, Mommgbsw 36n0d369cmmzs60s
08 306mbbMBngFgdgdal (3mwbs, MmBgma(s @3e330Mmgds Boswagal Bngf 53 nbmEM3gdals
309bmgdsb, doo FngMsznobs s 839656930 dmbzgomslb. Bowsgal 3ystio gabals Bogm
bogds °Sr s ¥Cs by3dome bmmon dmsbmgds. dqbadsdnbow, doMomsmo Mommgbmds
(80-90%) 5m0badbgds Boswagalb bDgws bsbordn (5-10b3-8ry). yzgmsdg ©owo Lm@S(30-
00 258mafMBg3056 Boowsgqdn, MmMBrgdbsy sbabnsmgdom 3Mdmbol Bsmamn dqd(339emmds,
dnEsfn mgdol gmsgis ©s mabab Babgfsemgdol dmbomdmmarmbodimfn s 3nMm-
Jo6bosbo dgaqbornmds. dofamamn m30bgdgdom €St sbmmbss 3o 308msb, bmenm 1¥7Cs
- 30m0m8mb. 330@m3, 53 MaomabmE™M3gdal J3930 dbemb Mol sebndbymn Jo8aymn
9939689800 J(3935L0106. *Sr s ¥Cs 8603369mm3z560 BoBnmn Bossgdn FogMmgds as(3-
30000 dobnddol Gndom, oxmd(ze ¥Cs dgndmns sMogs(33cmnmn dmabmdda(s. gobbommn
000mdJG0mM0 Mm@ gd0b ogso30s @M ZnEgdMms boswsgmsb dsmn 3o3dntgdals
LEB® 30399, BmMIgemaz Bbmdad Bossgdo MRGM Fgdow gsdmabadgds, 306 3dndgdo.

6.4.6N12203NL 3936NGIAN C13NLIdIN

Bosognl, Mmamtg Lbgs bgdobdngfo Lbgmmab, sgbodmEn m3z0bgdgdo gmegbogds
353608 39mmdn 5353608 930L MbsFam. boswagol gfm-gfma yzgmodg 360d36gmmmas-
bo 3agbodm@a 3oRz96989m0s 8oabo@n s8mzabgdemmds (ae)

ae=—1
H

Lass /= Bosogmo bodmdob odsabn@gdss, H—8sabn@ o 3gmal odsdmmmdss,
mIgmdsz godmnbgas gb edsabo@gdes.

853608 7M0 58030b58cmmds >0l 60dmdolb ©s3s8608930b DmIs gomgdg Boabodma
390l D93md8gwgdoo.

boowagol 3sgbndm@o m30bgdgdn @39330Mmgds boswogol dysm gabsl, 8ol Jnds-
©396mmdsdn grnb dnMizgmomn ©s FgmEsmo dobgMamgdo, mEgsbyma Bogmagmgds,
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m3gemba(y goohbos 3obbbgsggdamao 3ogbodm@a mzabgdgda. abobo dgadmgds aymb wns-
3oabo@mn, 3565353608 Mn s RBgMMBsgbodmEn. ©ns3sabg@&Nn3gdL dgz0 dogmnsb we-
doemn, 35658536980398L — ma3tim Bomamn, bmmm gggMmBeabo@nigdl yzgmadg domsen
doabo@mcn sdmgnbgdmmds.

boowsggddn ©0535369803980L GodnGo bamdmdsmagbrmgdos 335630, Fomemabo@o,
03353060, MBOMImLo, o080, MEasbmma bogmngMgds. 3sMsdsabodmmn 3m33m-
636@3600 533080, ggmqvmao@)n, a‘gbdman@)n, 8m6m8m60@m60(§)0, 336803‘3@0@0. 600(90-
3q00b g9OHMBoabod e 3mI3mMBgb& gL 8ng3mm3bgdnsb 8nbgMamada, Gm3madacy dga(ze-
396 ©30bsl, B03gmb, 3mdom@Bl, &n@obl, M3znbomMasbym ws bbgs bagMmgdl (dogbg@n-
&0 — FeO-Fe,0,, 35358080 — aFe,0,, do3a98080 — YFe,0,, aemdgbn@n — FeO-TiO,, mndmbo-
&o — Fe203~3H20, QgSn(gmdﬁm@)o — yFeO-OH, Bn(gﬁmga.Bn(gmdﬁ)mdn@n — yFeO-OH*nHZO,
39080 — aFe0+OH, 3opMm3g@n@o — aFeO-OH-nH,0).

boowagol 8gstn ggabal ©ns-, 3o6Ms- s BgMmIsgbodmma 3m33mbab@gdal wsdsabo-
8980l babosmn asdmabe@gds ©8d53608)go0L | sdmogdamgdoc dsgbodyMn ggemal
odadmmdsboeb H.

©05353608)980L babnsmn gs3maba@gds Lbgswmsbbgs dGmmnm. ©s3sabn@gdal LM
(3030l ML Bsm3mnddbgds dg36mmn IGmmn, GmIgmos (36mdaemas dsgbodmma 3ab-
&9M9abob datymeal babgmbmegdao.

boowagol dysto gobab ©ns-, 3Ms- s BgMMIsgbodmMa moz3nbgdymadebn asbabo-
mgds (39r-(39em39, 393658 boowagolb dystn gads bamBmawagbl 8sc bafgsl. mawagbo-
Mmoo, Bmgmns 8 MM boswoggdol  ©s3sgbn@gdal bsboson — Bossadn ggMmBag-
Bogeo 3mB3mbgb@nl 136nd3bgmm sMLgdmds MBMMbsgmymal nbo ©sdsgba@gdal
30L& 99Dl babosmb.

boswsgdo ggmmBoabodmn 3m33mbgb@adal Mommgbmdmngn ©s baMabbmdmagn -
©aq60emmds 0(33mmads ©, 30039 Mnadn, s8m 30Eqdamons Boswsgbsmdmdbal dEm-
3L

boowagol Dgms 3mEMndmbEBg30bmgal sgbo@ma 3abGgMgbol GsMmmmdal Lnwowy
5 3oMye9dalb gm@s  b3omgdomdl bossegnl @n3dgdalb dabgognm. dme-8rgmmb Bns-
oadn, bbgs boswsgqdal (Brgmmb-gyogzabaygmn, 8rgmmb-Gmba-gsgobaggen, dogemmmb-dsg-
80bs o bbg.) Bbgsgbow, Brosmeabstdm]dbal 3mMmosbn 3Gm3gbo bgmb @BymdlL 3abdg-
9Dabao omymeab gogemmmgdsal, Mo M39390M09ds boswsgdn Bomama Bogbo@ o
53m30L93mmdab 3dmbg g3gMmBaabodmmo Bnbgmomgdal Bomd8mddbsl. 9bgcn o6 magdnsbon
3Mm(39L930b 336300569806 EAML 3abGgMgbabmGa FoFymgo 306GM3gds ©s 0mgdl
LBMAN oDl Gm@MIsl. dogbadmMo s3mz0Ladmmds oM ngem ababmagMgds Ldgznsea-
&0 bgmbobymgdom Gmam@z boggmg, abg medmEe@mMonm 306mdgddn, ymagmaszstn
Jo8omn sBoemnDgdal gofgdg. s3nbomgal bozdsmabos, baymbsbymb 8mds bgmsedatn dqg-
bmb Bossgnl 6034dnl Dgmsdn@b.

Lbgowabbgs Jo6bg gm@mdamadmma Bossognl G0dgdlb s 439@039dL asshbosc dsom-
030b @sdsbobosmgdgmn bgms 3mMndmbEgdal Bsgbo@mmn s8mzabgdemmds, a3 aobdn-
930 boswsgbsmdmddbal 3Gm3gbgdom. s3@mBmEammo boswagol 3mdmbmgsbo
3mE0DmbGob 3oabo@mMn 58mz30Ladmmds  sbobagl Boswsabemd3mddbol dmbsma® o
19830MbseE  mo30bgdMEgdgdL, aboba MAg@abom @edm3znEadmmoas 3ndyb-s3mdame-
3060 3Mm3qL0b 0bBgLanEMAsLS ©s bamabbmdmos (33tmamadgddy, Mab dgogasw(s
bogds ggmmdsgbog Mo 80bgmamgdal Mommgbmdmagn s bafMnbbmdMngo (33mms. dog-
Bogeo s3m3z0bgdemmdal 860d369mmdgdn ndM@gds Y3009mBnbe-9bgMo Bosmseggdnwsb
gm3Momaqdabzgb. 3o3806g8L sbobosmgdl domon yzgmody smammo 3sB396939ema, bmenm

rmb-go30bR396 boswogqgdl — yzgmadg edsmo.
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33600 58m30Lgdemmdal d53(300985Dg gogmgbsl sbwgbl gomadgdal 3Gm(3qbn,
aM3bmemm3g @ mmn dgoggbarmmds, bodMEynma Bymabdngma gMmBaalb gobznmsmgds ©s
mo30bmGsmn 30MdMbaBdal sMbgdmds.

g4mzgmo 6osagol @ndo s J39@n30 bobnsmmgds msegabn dsgbadmdn 3Hmgamom,
9.0. 35360@ M0 8m30L9dmmdal 33l 396mMEDMBngHgdom aq65Dabun dmeinbmb-
&7dab 8obgognm. 3sabo@mn s8m3zabgdemmdal bagmdizgmbg ©sd9dsggdmmos Boswsgg-
3ol ©oogbmb@nzal 3sa60@mag@Emma bgMbada, bamabbmdmngn 35R3969dmmgdo.

030l gom35mnbbnbgdao, MMI (3omm3gme Bosogl asoshbos ©sdsbsbosmgdgmoa dog-
Bo@fo 83mg0Lgdmmdal 85B39693madn, FsgbodmMa baMmbgda asdmaygbgds Bossgal
©0536mbEB030bmz0L s Bnssgm@n LodM3Mgdol Eobomaqbsw BLbgnmdslid@sdasba Bas-
oaMMa  39MG0Madalb MmbL. 3sa60@mMn 33m30bgdemmdol 35B39693madlL oJ3b wag-
doon gmEgmsins 303qbob 353(339mmBobmsb, goszmomo 3000mMbgdalb xo8msb, Bos-
a0l 3odm®mdalb bamabbmeb, gobogn@a cmabalb dq3(339mmBLsb, g.0. M30L5358056,
3mgdoz 306530MHmdgdL bossgnl ggMmdsgbognfa 3m33mbgbBgdol Mommgbmdng
o bamnbbmdfng (33emaemagdsb.

6.5. J8hM6MANICN a6N33630Md

3536m- © d03Mmgmgdgb@qdac 3396569930l Lszzqdo Mgammomgdalb yzgmadg ddme-
360 bgEbos mAasbmmn s 80bgMoma@a babydqdal dg8obs s boswsggdol edmdssg-
dab bg@bgdn, Mawasb obobo sd@ommorm bg8mddgwgdab Ggbalb Mgyndbs s boswsgmmn
300l 398(339mmdaDy. oo 360336gmmds 5d3b Bosmseagdolb Mgadnl Mgamemomgdsl
391939 60oea580L 3m 306069800 ©s GGg Bnosggdal dmmsdadnfgdom. 58sbmsb, o(3-
3mqds B0oogqd0l 3omambnMa s sBnmbamn gs3gmomn dmsbomddabmbatnebmdal Lo-
©0g, 3536mM- ©d 3n3MmMgmgdgb@qdnl dzfMommds, domemmaon®n s domdodoyma 3Gm-
39Lgd0b dn8sFormmads s 5.8. 9B NM0s dMbadFozn sbmMdg6Egdal ((33(*)@00)360,
39b&m™bn@gda, 336805‘3@0@0) 3d98obom boswsggdal dmsboddal @g30mdal gsbMs,
$19339M0@mEmmo Mgg08ab sMgammnmgds, bodgMmyno Bymobdng gmmbasbmeb ddm-
ol mbobdagdgdal go@omgds. babmgemm-basdgn@bgm JumEnEmgdal domaema dmbagemal
80gdal gfmo-gfmo ofmmdss — 3(396569qdab Bnbs s gobznmsmgdobogals Boswsgg-
dab bymboy®gmo @30b93980L 3m83emgdLolb dg48bs. ©oMdzqdgmons Bbmemmu 3393000
990300 dgdemoss, Momash Bnoseagdol m30bgdgdn gMMBebgmdy sbrgbl dnMwsdn
36 0M0d go3mmbsl. aoM3zgmmo dmbagemal dabamgdsw, 3g(36ngGgma 3mba39dgdal bo-
Rnd3gmdy, 339353980 Booseg 3ol m30L93930L s Mgendqdal smz0mgdgemn 3ma-
3madbo 36mdamos bogma09@930L dmogerol bobgmbBmmgdoom. boymengigdal dmwgemal
03bsb3s boswsggdol bgmbayMgmn @30bgdgdab  3m33mgdbol dg9486s BomB8momaqgbl
03®mbm3nl bogdsbmdal Fomeme 9o baBnmb. asMsb@oMgdmmo dmbaogmol Babomg-
do bogomms Boswagqdal wsdndsz9dal, LaMgggmadmsb, 8(3965Mggdal 853693emgdmsb
5 833509090m0b  saMmEqdbogncn mbaldogdgdol 3mB3mgdLol  asbbmM(3ngmgds;
b3 Mbws brgdmogl ©smagbom 35098dn, 39Man Mmabmom, dmbagmol omgds Mbws
3mbogb eMmmms©, ©sbszeoMmagdaol gocgdg ©s o.9.

00MdgB MM 535606dME9dmgdo o (33e0lL boosgqdal bagmagngfagdals ©mbyl,
303658 amM390s dmbogemdn. s80@m3, s©s30560b Lszzqdeo 3GmEMJ@gdobs ©s (3bmag-

mgdab bogzgdab bLo3zgdobogal emagbamos MaombammnEgdal DemgGmmo ©obsdsgdo
3mMb(396@Mo30980 (dr3). 3d0dg o 3mdnboMgdae Bosmsagddn SboMm3maqbmma Mo-
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oMb 3mngdo YROMm sdGonmen s bobgmdmogsm Bsafmmgds byms 3ndMbmazsb 3m-
G0Dmb&dn. g3mmmaan@an gsbbsnmmgdom Ladadns babaMdmogzewd3bmgmgdn sbortm-
3m636'g(4)0 ﬁOQan‘OJQOQOZ’)n: 908Gy, 196Ry, 129, 187Cs, *4Ce, %*°Ra, 2%2Th, 238U, 2%°Pu. b@(ﬁmB-
(3099-90-0b BabgzMom @admab 3gMommn dgoaqbl 28 Bgemb, (39B08-137-0b — 23 Bgemb,
boenm bmgogfmn Moombamowolb ©sdmob 3gMmommo 3gdsw babgdmoagzns s dgomaqgbl
sbgmmmdom Bgemb. BogongMgdgdal domemmanye BMqdembssdn yzgmoedg od@onGowm -
03985 (39009980-137 > bLBOMB(30180-90, MoEasb (39b0mdn sGab 3oemomBal sbsmmago,
boemm LEOHMB30m30 — Jor(308ab. Bsmn daGomsn babomn gHmzmads Jobabdgms bsbo-
mdo, bmemm ©sbsmBgbn — Moombezmawgdal 53qb398d0. Labmgmm-bedgn®bgm 3mmEn-
9830 LBEMB(309980b F53(339cmMds Fgadmagds 53 (30Mwgb 4-5-%96M, MEasbymo ©s obg-
o babyydqdal godmygbgdoom ©s 3gegg Boswaggdal 8mgatnsbgdaoc. LgMmMb(3043-90
MROM ©oE bobb MRS vs80sbal s (3bmzgmgdal MMs6nb3dn, 3006y (39D03-137.

Bgs INdqbmazeba (Labbagn) IMEBbMEENL FogbodmMa s8mzabgdemmdal boonwom
dqndmgds ©oanbrgl boswsggddn 8m 30606980l LognMmgds, Boswmseagdol as3mmEn-
980b boMobbo, doma dmbo@g@ o doma, as39m©alb ©abizbs LNdMGyomn Bymanbdangmn
96mB0lb 39630056 930b baMnbbdyg, Loggmg (30530bm30L gsdmayml 0bzMalb gEMmg3s-
mg5bn B 339mqdo ©s 5.9.
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boswagmmn dobs Fgoagds bbgewabbgs dBmBal dgstn bsboems39dnbogsb. yzgmsedg d(30-
9 ©0339@M0 393b madab gFadosl (<0,00138), bmmm 8ol goMmamgddn — 3MEmoEn®
gMog30sb (<0,000133). sbgon dmngma ©obdg@boal 8ysth bogmng@gdgdl asshbosm oo
b3gtnomn dgmsdato. bygomomn dgmsdnto — bnswsgm@a Bsborms 3980l dgosdatal go-
ImM0 GoMomdo dggeMmoadammon bossammn 3sbolb gPmgmmmsb o6 dmmemmdon g&-
0gnmmsb. amabmmmdg@Fmmmo gMog0nb (3omzgmmo bsbomszal d53(30M980Lsb bag-
000 Dgosdon 0dMEgds Msdwgbady Mngom; sogmmn s 30Mzqmo sbgmmo 3350Ms-
&mmo bob@ndg@Mnwmsb amMmednddg J308056 ©s Bbbzned@3M0sb gMsj3098dn, sogmen
33°0G@ I 39@Go8ry 3Madgddy mygdob BMHog30080 @ J3orRMaGym gormmIg@Hadry
aM33Dg 3MrmoEM® BMog30590 (Gb(ﬁ. 6). o4y 36bgdmdL boosagnl gMsbmemmdg@@yma
0bomnbal 8mbs(393980 s (36mdamos ymzgmo gMsginlb Bomo Bosmsegmn Bobol sgg-
dmmadsdo, dgbadmadgmos gomgmoam 0dbglb (39m39mmn gMad300b 8mbabamgmdals Bogmo
o BoomogmMn dgsMn gobalb bggonmn Dgosdna domnsbsm. jmmmooamo gMsdio-
ob <0,000133 d33(339mmds aobbodMaMazL 8m3g8mmo Boswsgal bggotnmn bgwsdomals
94,5%-b. mqdob xgMog300b (0,001-0,000138) Boendg, GmBgmoz dgoa96L boswsgmn
35b0b 25%-b, dmEab bagmnmn bgmsdnmalb domemo 4,7%. 38360360 s J30dnsba ggMo-
J0900b Boemo o396 bzgoMom bgosdomdn o omgdsdgds 1%-b, omdzs dobo Jgd(3-
39emds Jgoanbl boswmagol Bsbolb 65%-b. 88g35Ma, boswagal bzgoMama bgwsdatn
9oL s 3mEmoaEnFo gesgingdal sMbgdbmdaom bLszdsmm @awns.
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3b6. 6. 3bndngdmnbasba Bnswsagnb bzgoMnma dgos3atin

I L . L
b3gfnmn afsganb ghggeo ghgeon
6360ma3930b b3gMonn Bogmo 33396
Bg3306n, 999(339mmd>
©03d9§Mn, 33 032/ Boscosadn. % Bgs3atn b3gMom
8 R3320, 7o Boowdadn, 3%y | bge306dn, %
1-0,25 37,0 5,0 1,8 0,002
0,25-0,05 1,5-102 10,0 15,0 0,008
0,05-0,01 7,6+10? 20,0 1,5:102 0,07
0,01-0,005 3,1-108 10,0 3102 0,12
0,005-0,001 7,6:10° 15,0 1,1-108 0,06
0,001-0,0005 3,1-10* 15,0 4,6-10° 1,8
0,0005-0,0001 7,6+104 10,0 7,6°108 2,9
0,0001-0,00001 4,4-10° 10,0 4,4-10* 15,8
0,00001-0,000001 4,4-10° 5,0 2,2°10° 78,7

71.2.6N2233JAN 3MLMNRJANL 3IREIGNCMSI R BI6IdI

boswagmmn 3mmmowgdo badmnddbgds asdmazn@zalb s Bosseabomdmddbols 3Gm-
39b80 Bbbgoema Bsbaems 3930b @aymeal 86 Bmeg e ©ogn(385(39dmemn bogmagFg-
3930b 3q960930b 3o s LagMome gdmMAnmads 396mbBgdl, GHmMImagdny owagboros
sbgmoa Labg39d0bogal BadaznG ©s FMemmon® Jodasdo.

boswagnmn  3memmoegdal 393s00a96mmdsdn dgoal BobgmoemMa, mMasbam-80bg-
oMo ©d MmMasbmmo bogmngMmgdgdan. dnbgMamato 3mmmnwgdolb bsboema 08ymazqds
30bBomNE Bamdsmgmdadan — gb onb sy gobbaemmmn mabal BabgMemada: Jomemo-
60@0, 30@‘30%0@)0, Sng\)(ﬁmdoﬁbo, omodo, 336805‘8@0@0, 8m6m8mﬁm@m60@)0 o bb3.
3MmoEe gMedinedn a3b3wgds v3Mgm3g Mmoo doamdstgmdsdoyg madam38s-
(3980 30639mswo BnbgfMamagdn, yzgmadg bdoMow 3o — 3396 (30.

BobgMammMo  3memoegdol bbgs 6sboeml BamBmawggbl s8mMgmma bagzmagMmgdgdo.
3000 30g3m3670006: dme3ebgdn, Sbmsw amgdama semdobal, M30bab, 35635630l
30MmdLogdo, 35¢98060b 3nMa@qdn s dsma 3m33emgdLaEo Bammgdgdo — 3maggemgdo.

Bosagmmn 3memogdal mMgsbmma babomo BsmImomaqbl 3mdnbmagsb bogomngMa-
398L, 3om Fmeinl, mEgsbmm-8obgFacmyd 3m33emgdLadl, s Y3gmsody BMnma ds9@9-
0980l MxMg8L, BmBgmos ©sdg@Ho dmdEgnmos 3MmmmomMn BMsg0nb gom-

amgddo.
boowaggdal m3g@gl bsbamdn Fomdmdl BnbgMeemGo 3memogdo, MmBmgdns 3gow-
396L Bnoaggdol Lag@om dobol 85-90%-.
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boomag ™ 3memmaegdl, Gmam dmogm odn8sgdam doamdstigmdadn 8ymay
6980L30gM BngomngMgdsl, asshbos bgmsedntrmma 9bgMgnnl BoMogn. gbgMagos dymogbogds
bbgoabbgs Mgad0sdn, BmBgma(z 803nbotgmdl 3memmapn&o BaBoms3980b Dgwsdnm-
By Bossa ™ Gqbmsb s 3sgMmsb dqbgdal MmL.

3Memogdb assBbos bmMdzommo mbatn, oo bmednmdy LmMdaMgdl sofal bsbo-
33900, Bymalb 8megymmado s boswagm bbbatdn sMbgdmmo bbzswabbgs bogmag-
6905 — Bonemnsbo 8mmgymmado © (3or3gmeo 0mbgdo. bobBgdsdn boswsgmn bLbbsGo —
Mmool bgosdafn 3ysMmgds ©nbsdngmmo Bmbsbbm@mmds. bLbsMalb 3mb(396@Ms30nb
o gobbboma BngmngMadgdol dgmagbormmdal, 9339Me@mmal, B6g30Lb dg33ems 06393L
Bmbobbm®mmdol oMmag3sb, dgmgase boswagol bgwsdombs ©s bLBsML dmEal bogds
a5(330m0 095730980, gm0 dmsboddmma bogomngMgdal Rsbszzmgds Lbgs Bagmngmg-
3001, 3mEm0gdolb sMLgdmds gobs30Mmdgdl Bnswsgnl dmsbmddnb s gozgmnom bamb.

bbbl 0mMBgdmsb MMHmagmmdgwgdol dgmgasw bbbsmdn dgmagn 3mmmoam®o Bsbo-
3930 0dgblb 3o 3ggner 396gdelb @ gmyd@Guer dgbdbL:

3Ommono bsBomsjn mG3sgn gmgd@mmbama dMam Bamdmowmagbl dozgmsl (bob.
6). 3oLo oo 6sboema Bo3momanbl dnMmomzb s dgoagds s8mMggmmo o6 3MabGomnma
b03m0gMgdal saMgas@nbash. doMmmgn bmednmdy ambgdals 3m@gb(3naemasbbsddmamg-
™m0 0o god8moymazs gMmobaemnb bobgmbmmgdom, bmmm afebamoal, «mdfsgn omblbsbo-
bosmBogam dnm, bobncrs 3o 96mmgds, bomemm ogmba® ambbabnbssmdogam dMgbomsb
9fmd 60l — dnrzgeme.

obgeiogamostigeae hbbamo obfg@dosgeeostiyeeo blibsdin
lmw?ﬂ"jhp:“ﬂﬂ oo e dio ey o) byydo A w"l“'_’( b e
efilspo orbgbo 355baggom onbgbol . orbgdo
sl Wl oo Dy Adtsgn ey < n:.\g\-‘rlsl“?(_jllﬁa&v‘.ls‘r‘.‘-u
on
derygbignosg- -
5o bt derhygbiznons-
:\'\hd]_"\ bizgdisma 2,06l bmgemo
orbydo aehgdo
ddobol
Bgogols
Aongn
s) 3)
nb@a@doggeoostigme blibado obfamdngenatiguoo blibatha
wogg beydn ey wobogadgdgmo ombgdo  woernbado ey reobogodbagro oobybo
stawobug b atauabogofgdguro

dEago g Ay

1 Jerdabgoam-
aebilabugdyeno

dmpygbignag-
robillisbemgdgeme

ambgdo

Ao
e

6sb. 6. bossayMn 3memmoaegdab 396930l bigds
3) gmemoEMa Jozgms; 8) 393nbab 37g535; 3) 3998065; ©) 3060 nMmgbnn
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3yotn  boboemozol FgbBolb 60dsba Fgadmgds asbabadbrmzmb  3mgbol  3obmbaom,
ol dobgozom 8ystn babomszo adgbl mamymenm dqb@l, o dobo wogddEmmo
398035 Bo3mgdas 3obmab dgbgdsdn dymaes Loombolb ©agmad@mem Bmwdngsdy. o+ do-
3ol doMmzgo dgoagds 3MabEsmmEo bozmngMgdobasb, 35306 3ol bywsdomdy dnbdab
aoBgbs dgadmgds agmb 3oL 3gbHolb edmoab s bywsdamdy bamhgbn sfs3ma-
396bomgdmemo 303306980L a5Bg6al Jgwaao.

08 393mbzqzedn, BmEaLs gmmmowamo dozgmol doMmga sgqdamons SdmEGMEo
bozmogMgdom, ©ogdomn o6 gMymayamn BabGab gohgbs 039330Mmads bgmedntrmemn
3L 3984369 Bmmagimemgdol abmznsl s gMo-gMomn obmoMgdamo ombolb dmso-
mgdsb DgednMoEsb mdMsgn b oxmdm@o nmbgdal dMqdoa.

o©gdnmn 96 gfymanmn FqbBolb gohgbs Lbgswsbbgs jmmmmawda 1m30330Mwgds Jo-
80‘3(4) 33(9&]60@0050[), bmqvm Jﬁmb@)o@g&an - Jm@mogg‘g(ﬁn 60307036360[) b@ﬁ)‘gd@m-
e 0030b9dFM 93930,

dm@mn(g‘gﬁ) Jbﬂaogob &89 0(4)330 5330@36603 odgb ‘Ooﬁ)amq;oom 8‘3[‘)@0. d@no(ﬁ
3g039 96930 3mmmno brgds gmgd@mmbgndGacmma. sbgzg 0dizgze 3ndmbmazsba bo-
300096980l 3mmmoon, Gm3gma BoMdmanggbl Mormem domamBmegymma® dMsgeem-
@306 mEgebyym dgogol. 313abal 873930l 3memmomgdl sfzo etiymgnmn 3mb@o.
3g939 o930 3980bol Fgogolb 3memmowa brgds gmgd@MmmbgndMmaeyo.

3Mem0gdo, MmBrgdbsa 3m@qb300masbdbabmsmam dMqdn sgzo Momymegoma dau)-
b0, godmoymas s(300m0Eqd0b, swqdoomn dqb@nl dgdmbggzsda — dabmomgdal, bmenm
bbgowabbgs 3go39-8m&g 30mmdgdal dgdmbggzedn — s8gmmoomngdal babgmbBmmgdnom.

JMmmoo  Bsbomszgdo aoMdgdm@m@ydmmoas Bscmeb Bysfom  s3d3d0Mgdmemn
Byemmgabo oxgbzqgdnm, o6 3mmmomda Bobomsigda JoMmEnMgdamos. 3Mmemon®
boBams3osb Bymalb 8memgzmmadal 8ogMmgds ©s 35330693 mmns 3meatmndsgnme do-
mgdm5b. a3NbE M 3mEmoy 6sbaoems 30056 Fasbemmgdabals Bymal 8mmgsmemal gemg-
J&EMbymo sxb30 gPm@mIamemgds s, dombgogzew 0dobs, Hm3 Bymal Bmegsmeme
Bgds bgn@MocmMa, 0gn 0dgbl admmal gm@dsb.

Bat8mgbormo @admmgdn, edmb@mmo Baboms 30l gmgd@Mmmbamao 39mob LygMmda
dmbggmobsl, adgbgb 83530 ME0g6EGS(300L, Bndstmmb 3ol 8ndstior 03 dmmmgdoo,
mImadbs aooBbnsm Babnms 30l 3mb@nbodn bobabssmBwgagm dqb@n. sbg brogds dm-
mg3meadol 36s BoMGm 3oMggma, sMedgo gmeg s 89bedy IMab s 393d0Mgds. babo-
ms30b 0fgzmog Bom3mnddbgds obmab Bystom ws3e3damgdmmo  Lbgomsabbzs Loddme-
360b Byemolb s3bzn, BmBgma edmznmgdamos jmemmoapol dmbgdsbs s Bsbaems 30l
bl bowogdy (6sb. 7).

Sob. 7. qumb mﬁngG@nﬁgBﬂQn Qn.?mqrabn 30Q6m®0636‘3ﬂ'0 GOEOQ\)JOL) 0663@03
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3Mem0gdo, HmAmadbsi goshbosm dmagMo 3nMo@nMgdolb MbsMn (9.0. ©8d353mb
Byemal 8dmogHn og3b3qdn), (36mdomos dnmgama@gdal bobgmbmmgdoom. babGew 3o-
OMBGNMgdNmo  3mmrmogdo asdmnymensh 3nMmemdgdal Lobgmbmegdom. 3memo-
©3d0b dopMmgomamo s 30Mmamdgmo 030bgdgdo, dsmo Jodanco dnbgdab gomws,
©03m30©gdnmos dmsboddmmo 0mbgdalb dgmanbormmdady.

Mmoo dgodmads agmb dmemnb, obg d9bmboem 8gmBstgmdsdn, o6 bagmgdal —
a9l baboo.

Mmool gosbams bmeob 8amBatgmdamsb ggmol dpamdstgmdadn stal jme-
(309, bmmm @3130m39L0, ggmoEsb Dmmdn gomabigmes — 393G nba(s0s.

3mmoegdal go@sbams gfmn dpamdsMgmdowsb 3gmmgdo gs63nmmdgdamoas 3m-
mmog®o baboms 3930l gmagd@Hmma 3mEgbnomal dgzmom s ©edm owgda-
™m0 oo 30MoBo(300b batobbdg. 3m@gbznomnl gowowgdal (6sBaems ol dmb@ab
BOs) MML brgds jmmmowol 3938 0dsz0s —8obo gowsbgms bmmda. gHodmb@nsba
Jmmmon®o baboms3gdn 980xbqd0sh 9MmIsbgolb ©s dgmdmoasor aobybabrmaMamn
Mmob g563s3cmmdado 043696 bLbsMn, o6 as3Lbgomebgb o o Bomdmdd6sb Bo-
@gdo-

3m@gbnomal ©o(3980bsL s BabGol ©s3eMmazabsl (BsBommdng 6 dmmnsbsw)
Mmool 3pamdstgmds Dmmal gmMBao bogds sMsdystn. 8md@amdabalb bsboemszqdo
9%obqd06 9MH3obgol, 069393056, 0bMHEdNs6 DmIgddo ©s BsMmImBbnsb gnxydgdl s
0m9dgd00b. Bs68mngdbgds x3bzogmn, Bymoom Bodmafn modabdsggzatn baemgdn b gqemo,
mIgmo 3odmIHMobal 3oMend3b6gds s8m@gmem baMorm gbzbomosr.

dm5643mman 3000mbgdal dg8swagbemmdal dg33ms dgbodmagdamos abdg@bomem blb-
bo6dn doMnmgdal Jgoagbnmmdal s 3mb(3gb@Ms(300L Mg mmoamgdoom. 3 Mmb dg-
Ladmgdgmos 3memmoEadal 3soy3sbs bmmolb dpamdstgmdnwsb ggmdn s 3oMngao.

bLbsmdn BoMorgdal obndomammn 3mB(396@Ms305, BM3gmai 06393L 3MmmNgdab

3900909850, BoM3momanbl 3megmmaznal bem@demb. 3memmowgdn, Mm3mada sw30-
@R 3RS0 3gmorsb bmrmde, 3gggzore 960k, Bzgnmadhag, srgemar dgdioge-
©0s yzgme 30MOHmMEomMn 3memoEo, Mmdgmog dsdmemos gMmdnb@s jocmnmbgdoo.
0y 3mogmema300b s 308mdmmdol 398ga 3mmmawn 33mog o6 353@nDaMogds, Bom-
3maa 6L d9md3g3o0L. gb 30bgds goshbos dnEmgarM® 3mEmoEgdl, MmBmgda(s
dodmatine mMo s gobbegnmmgdom Lsddnbds ombgdoo.

7.3.6M203NL 901960133NLIGIANIGMBNL LILISN

boowagol bstn Josbomb sofMgdo, os3o3mb Boswagdn gobbboma bLbBsGn 56 dgbm-
boena BogmngMgds o6 domo bobamado, (3mzbomn mEMasbadIgdn, Bom3msemagbl Boswsgal
30560 8nbbonobmdsl. gsdmoygmegs boswagol dmebmdnlbmbsmnsbmdal bmomn Lsbyg,
mobo sdom@m@a: 894sb03m60, Babagnca, Bodazn®-Jodanmo s as3momn, Jodomo
s 3gbmmg — domemaon@o dnsbmdobmbstnsbmds.

boowagol Boboems3930L gMmomdmomds, MmBgmbsai goshbas sdom@mMa 3omombaMa
96 9b0ombyn dmsbm3nlbimbomnsbmds, Bom3msomaqbl Bnswsgm@n dmsbmgdal 3m33emgdL.
30b0 M0 m35mbsdEabom, boswsgno Josbmddal 3m33mgdbo BomImomaqbl Bafaem-
0b3gMmbmem doamdsmgmdadn (3mmmowgdo) bogmng@gdgdal gMmmdemomdsl. JodomEn
035mbsdEbom, gb 30l Bysmdn FstnmBaggetn sermdmboemozsdgdo, mMasbmmo s
mg56mm-3obgFomadn bogMmmgdo.
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89456037950 d00b600f80bmbsmsbmBs Boc8maomagbl Bossegnl mznbgdsl, dmsbogmb
Byemab s 39960L 6535096 Imbmma Bystin babamos3gdn, HmBgmms dmBgdn omgdsdg-
3o Booog MM BmEgdL. gmEmgdal BmBsbs s GmMAmsbgs edm3nmgdamo ©s3e39dmmn
boBams 3gdal ooy s baswsgda 8son dgmbgzol Loem®dg. Bossanl bobHdqgdn gogmal
mmb Byoma 0680bwgds dgbmbomo BaBnms3980bgsb. Bosmsegnl s gbgogMo Jobal gb
030bgds 0dmggs Lobdgmo ©s ReBmbawgbo Bymgdolb as689bmalb Ladmamadsb. Lambys-
30 bobEqdgdal 839693mmdal ML Boswsgnl Mbotn, Bmsborgdml 8ystn baBas3qda,
359m0ygbgds sMbgdal 5Lzl s 39Emgdal ©omgdz0L ML Gom@Msznadg bymal
0653560l dgbod30M9dmom (56bg30L, Bysmba303980L 3mmBo@otgds).

%30%03960 d0obo80bmbsFosbmads Bodmamaqbl boswagnl mbamb, aobommmb bb-
3005bb3s Bogmngmgdol dmemggmmagdals 3mb3ab@Mazns B3Mamoabdg@baema boboems 39-
3ol Dge30Mmsb. sbgomn bsbomsjqdal Dgosdadmma 96gMgos abdmBgds ©abdgMbamen
3ol ©ob3gMbonm sMgbmsb dgbgdal Ladmgs@mbdyg gshqbomn bDgosdo@mma madndzal
359M53mqdno ab3gMmbogmemo gosbal bsbamszqgdal xedm6 Dgosdntdg s donbbGHogzal
39393330b396. RBobagPMn Fosbodds bmE0gmegds 8ystin Gabab bymedntal (6s6o-
m53900L  g53bbgamadom) o6 Bmgogomn bogmng@gdal sbmEd(300L Jgogasw bsbo-
m33900L BgmsdoMammo ogdndzal dqd3009d000. BogmngMgdgdo, HmBmagdai 3(306M53L
Bgsdotrmem  odndzeb, 80g3mc3690s byedntrmm-sd@on@gdl (mMgsbmma 8gs3980,
o 3demmoEado, 3Msgemn Bomarmdmemgznmamn mMgsbmma BogMoma). abnba Bnobowg-
3056 B3gMomoobdg@bomman bobamsjgdal dgmsdntom, g.0. 3obo(30056 @e@gdoo gnbo-
396 sbmMd(300b. 39360 dobgMomama BoMomo, 8gs3s, @, dmgogmmn mMgsbmemo
bogFon, DML Bymab Dgosdodnm ogndnmmdsl s b33l Mefymanmn gabegnmo
5bmMB(300b Imgemgbsol. bobams ol Dgsd30Mmsb dnsbenmgdabsl dm(393mmon Bogmngg-
dab 3mbB(396@Mo300 3(30Mm9ds. BymsedaMamo ©odsdzal ogzgnmgds donmbgzs bymal
M 3mmgdolb s8mMRgz0mn sEbmEMd(3000 ©s 3Ms Bsmdn gablbaemo BagmngMgdno.

%300 396-JoomEo 56 go33mnomo doseborfobmbomnsbmds Bomdmamaqbl boswagnl
Mboel, Joobmgmb o gogemmb gmmmommn bsbomszgdal bgoedomdg oMbadmman
0mbgdn Bossgol dysm gsbobmeb MMmagmmBm]dge bLbsMab 0mbgdalb gdznzsmabdm®
omEqbmdadyg. qb Mbafn gsb3ommdgdmmos 3MEmNEgdmsb s39330Mgdmma boswog-
&0 dosbonddol 3m33magLboon.

Jodommn dorsbordnbmbsmnsbmds 35630mdadmmas Boswsadn 308wnbstg Jo8oma
959(30900L ggas@ dbgmawblbswa BogMmgdalb BamamJ86nc, Gm3maday ommgdqds bb-
boGnEsb Boosadn 5@3mbggmma, aBmb@b, bambysgn Bymgdom. 8m@sborn 3omombgd-
Lo o 960mMBgdL Fgmdmos Bnswsgm@a bLbatnl doGomgdmsb Bsmdmddbal mbbbowmn o6
dbgmoblbbswn Bogfomgda. dsgomoms:

1) [6332]Ca* + Na,SO, - [6332]2Na + 1(30tngoo) CaSO,

2) [6d3%]Ca?" + 2NaHCO, - [6d3*]2Na + Ca(HCO,),

Ca(HCO,),- H,0 -1 (30fngom) CaCO, + CO,

3) A(OH), + H,PO, —1 (30f0goc) AIPO, +3H,0

4) Na,CO, + CaSO, -1 (3ofngno) CaCO, + Na,SO,

Bomenmgonmno dosbomdobnbsfmnsbmds asdmbagmmos Bosoado 8mdnbo®g (3m(3be-
mo mMgo60DIgdal (8(396560b ggbzgda, 8ozMmmmasbaddgdn) Mbstnm dmsborgdmb Lbgs-
abbgs 9magdgb@o. dommmgon@o dmsbmdobnbsmnsbmds babnsmmgds dmsbmddnl o
sdmBgz0m, MmBgmoa 3o8mbggnmos (3mEboma mMas6nb3gdalb (3or3gmmo Lobgmdab-
o30b bo3zg00 9emy3968983n L3gz0GngNE Bmmbmgbaemgdoo.
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71.4.6N233JAN 301060139NL 3MA3CIJLN

boowagol  dmsboddabmbomnsbmds  gsbdommdgdmmoas dobdo Bossgm®o dmsbldal
3m33emgdLob s@Mbgdmdam, BM3gma BamBmawagbl domosh domsma abdgMmbamemmadal,
Byosmdo qbbbown ©s dmsbmddmmn 0mbgdol dmsbm]dnl ©s as(33mol ¢Mbotnl 8mbg
dnbgMammMo, mMasbamo s MmEMgasbam-3obgfemnmn Bogmomgdal gMomdmomdsl. bns-
0a8(3mEbymdada (36985 Bosmsamn dmsbmgdol 3m33mgdbol dqbobgd dgdmomm 3. ag-
Mm0(38s. 356 @osmanbs, MM boswmsggdo gsM339mmn Mammgbmdom dgnza3Lb Jomom-
6oL, abobo o6 abLBgds abBomaMmgdmm Bysemdn, BogMed szomsE gomaal bbbsmadn
Bosagnl gofgggmmo bmbs ol edndsggdabsl bgogmammuma dotomal bbbstom (NH,CI,
NaCl, BaCl, s 5.3.). 33Ms 330bs, bgo@Memm@o dsMaemal 3om0mbgdol bsboemn dmonb-
0ddgds Boswsgol 8ogM. dmsboddmma Bsboemal Lobszgmmm bLBsGIo gd3035mg68-
0 Bomgbmdom RBrgds bbzs 3500mbgdn, bmemm dmangfo dgdmbggzsdn — bysmdawal
ombo. bLbsMgdoEsb 3500nmbgdal dmsbmddal mbsfnm as8mamhgzs Babszmemmoommo
(0,001-0,000133) s, a356Ls3MNMgdam, 3mmmopymo (<0,000133) ggMadzns.

boswagdn sMbgdmmo mEasbymo ©s JobgMaman 3memmoogdols dsbs, 8sor BogM
dmsbonddmm 0mbgdmsb gfmew, Badmawagbl boswogmmn dmsboddal 3m33mgdL, Gm-
3gema(s 39a98s M babomnbash: sebmMdg6En-3mmmowgdn s sbmMdswa Bngmngfg-
390 — Lbgoabbzs Jomambn s sbombo.

2bmMB96E)-3Mmmmogdol 39350a96mmdsdn dganl FobgFommn, mEmasbaymo s

mEgobme-30bgHomama BngongMgdado.

30bgMamm® booagn® 3memmowgdl dogzmnmgbyds:

1. mnboSntﬁoQ;ﬂ)nb K3 IYBO (8m6m8mﬁ0@m60®0, 630@3@0@0, domquo@n, ao-
10D, semma3ebgdo s bba.) Mofymagomen sdnbdmma 3mmmowogdos. dmemal
3gmBatgmdada abobo Mgg@mmas, bememm gqmob 8gmdstgmdsda admgzs mgmt
5 05-Mmb Baemgdqdl. oo dmenb yzgmadg dnEmgnma®os dmbmdmtnmmmbo-
&o0;

2. Lomoodab mdboeal oo Si0,nH,0 safgmzy doEGmaamao Momymeo-
050 NGO 3memmopos. dmmolb dpamdsmgmdadn admgzs mygEmem bbbs-
6190L, agmdo goabzmobsl Bs®mImddbol mgo® madslbdsgzs® Bommagdgdl, GmBemg-
do(3 359mmdabol aoMEsnddbgds s8mMgmma 3098060l MB3Mamaglb mgo® ogbzbo-
@O,

3. 3sbg56930b  nGHmmdboga Mn0,nH0 wgofigmagnmsn ©sdabBmmn  gmmmagns.
Beaemal  doamBomgmdadn dob o3l Bmysgaby@mm-gmdmsema ggMoa. daobo ggemo
BotBmoaagbl 3md-goz0bmgm bomgdl, BmBgmni a98mdmmdabol goMosn]dbgds
39d-9go30bn96 ©s ImemEgm-ds3 3mb3Mg00do@ ©d sx3L3gdw;

4. 63060L 3nMHmmdLogdn Fe(0H),*nH,0. jmmmogo sdgmmo@moEyfns. 3¢ogg oM g-
3o 3INbEmmos @sqdomsm, bmemm &m@gdo — mefymanomse. dmemol 8gmBs-
9md530 5743L Bmbomammm-yo30baggn dgggginmmds, bmemm aqmn 0dmgzs Bmysb-
am-Bomgmb. 353mIAHmdabal aomsnddbgds dd-3qms s d9d-yozobyg® 3mbieg-
(309%30;

5. 598060l npGmmgbogdo AI(OH),+nH,0, 63060L dopGmomibogal Bbgsgbsw Bot-
3maa g6l s8gmemogmarl. Lygms bsbom ngo admagzs Mgg@mem dDmmb s mgoe
396@gmabgde bomadl. 31693530 Laygms Lobom, Rzgmmgdcos, o6 agbswgds s
Bot8mg36al bLBsMgEL s bomgdgdl M3060L MmJbownl 3oMs@gdmsb gMmswm.
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mEaobygemo BossgmMn 3mmmawgdal dgdswmaqbemmdsdn dgmnb:

1. 393qbmgebo BngmgMgdgdalb s, 303z Moadn, 348060l 3¢ogqdal 3memmoagdo;
odmb@mmns Mafymaynmse, dnMmyomma@os, dmmoal dogmdsmgmdsdn, 8o
dmbBomygmm-ys30bg3qFns; agmab dpamdsmgmdadn ndmgsnsb 39d-yo30big® BoemgdL,
359m3AHMobaob do390s;

2. DmgngMon domash B3Moma ds4@gmonl Lbgmmo, Gm3mgdbs assBbnso gnbo-
3960-dod0m@n Bmsboddab s as(33mab @bso, sGglb Mgsdzonb Babgwzom (soemm-
3560 bbgmmadal 8mb@o dgndmgds agmb Mamymenmn b omgdoomo.

boswagdo s3Ggmgg oMbagdmdl jmmmopnmo dmbgdol dMsgermmozbmgsba 3m33emgd-
Lyn BnbgMomafo o MmMasbym-3nbgMomamn Bogmmgdn. boswmsgdn 3memmooyea Bo-
300096980l 3m33gdLa@a bobosomn sabbbgds 08nm, HMB boswsgdo 3mmmowgdol Mdms-
3mqbmds 08ymggds  3mogmmomgdam 8amdsmgmdadn, sbHnmgdl Bgdmb ggmbdsosb
boowagol gxcm dbbgor Boborms gl dmEab. 3mogmmazonl H™L Rggmmadmagas Mo
o6 39@0 Bogmngmgdol gMomdmogn ©omadzs s bdoMsew BsMImddbgds jog-cnbsdabasba
5 399613060560, 63065-85685630560, 343mb-63065-85635680560, Indqb-cnbsdabasba
o bbgs 3mogqmagda. 3moeggmagddn 3m33mbgb@gdal dgmemmgds 3gMygmdl gemomm Labem-
36980 s, d9Ladsdnbowm, n33emgds dsmn m30bgdgdo.

dm5bonddnl 3mB3madbob Bgmmg dq8sagbgmn Bobamos 3omnmbgdn s sbombgdo,
mImado Josboddnmos jmmmmagdom s goshboso goizmoma Bgodingdol @bso.
3ol MdMsgmabmdsl sdzo mefymagnmn dqbBo ©s s8n@m3 abobo dmsbmgszqgb
5 (33056 3500mMbgdL.

bmemme Bgo@Momamn s dgegg oMgda dmangfmo jmemmown 0dgbb omgdoo da)-
bL s Bosogn 33¢mo3698L 560mbgdal dmsbmddal MbBaMb, Moz yzgmadg dqbsdhbggos
63060b s oem80bol oMmmmJbogdal bombgol M™L, GmamEi gb dgnbodbgds Bo-
0gednbgddo.

dmsbonddmmo 39000mbgdals Mommgbmds 0(33tmads 3Mmmnwgdolb LogMom Momogbm-
dab, mEaobnm s 80bgMomam@ 3mmmogdlb dmenlb dgxemmgdabs s oglb Ggodioab
dabgogoo.

®0b580bgMomadl goshbas asbbbgezgdmma dmsboddal §gzsmmds.

mEasbge 3mmmogdl goshbns gonmadoo dg8o dmsbm dal mbatin, 3006y 30bg-
Goem@b. ogomoma, 3130bol dgogol dgmdmoas dosbomlb 350-45083.943. ¢mdg 1003
boswagdn, bmmm gmmamdgegel — 600-70083.993. oaqbaemns, Hmd 353806530, Hm3g-
mo(3 dgozegb 10%-3g 303nbL, g3o(33emab Gg3omdal @ssbrmmgdom 50% gsb3ntimdg-
s mEgobmmo bsboemoom. Bnswsgqddn 3memmoawgdn 390089696 dobo dobob Jbmenme
6Bl (854033 20-25%), 3ndnbmazsbo BogmngMgds 30 s0bgsglb 3Gm(396@ 0L gEcmgmmb.
530@m3, boswsgdn ggdggdol Mommgbmds, MmBrgdbsai dgbbgzm Bmsboddal 6 go(3-
30l @boto, as(30magdom bs3mados, goMg bygms jmemmowogddo.

33bmddnmn 3500mbgdal 3sgbodsemmn Gomwgbmds (8a.qd3. 1008 Bnswsadn), HmBemgd-
Lo aoohboso Lbgs 3000mBgddg go(33emab @botin, BomB8mamagbl boswsegqdol domsbogdal
B0350md3L (36 go(33mm0m B)g3000mdab).

»0obs Boseggddn, HmBmgdoz dowsMns MmMasbamo jmemmowqdoo, dmsboddal &g-
3900mds 5bgsb 60-6583.943. 100 Boswsadn; 858 9L boswsgdn ab dgoagbl 15-3534.
9d3- 100a Bnssadn, bmemm 4308006, 3mmmmowgdom 3606 boswsgqgddn bnMo o6 semgds-
&qds 2-383.943. 100g Bosogado.

boowagol dmsbmgdol @g30mds oM oMol dmodngn boawg, ngo 0(33mads sGgl Mge-
J30ob (Bm3mab @mmL brgds 3omombgdal gobmgszbs s asgms) s 3scmnmbol-gsb3-

QDBBOQOB 3636600[) 8063@300) @'8@3 06380 JQOOQ-OGOQmOQObOb @330@(‘060 0%6'
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909, beaenm 8g1o3930 — (300098, OEJS0MI® TG MM 3MEmowgddo — dsbdmawgddn
— 3ofngdom, 360mbgdal gmad@mmbEeGosmMa 3m@qb0smal ©s Bmsbmddal &g3omds

0dGgds dyogq oMqdo.

dmsboddmmo gmdgqdal dgoagbormmds gsbbabmgmogh domsbm]dal 3m33emgdLol deo-
aM50mbL.

3980mMbgda mozabo mamgdznmn 43gmgdoo badm]dbnsb dg8waa Moal (BbsMmn go-

3mmgbol dobgogam):

Na*<NH*<K*<H*<Mg*<Ca?*<Ba?+<Al**<Fe®*

t0g0, Bm3gmbsi 486ab 3omombgdn dsma go3mgbal dobgrgom 3memmawgdals Bymal
35983903500 dmJdg9d0b Bnbssmdwga, ngnggs, Mo 3ocnmbgdo asbemaggds dsma jmo-
anmofmgdgmo Mbaal, aobwg3bol s dmsboddal g6gManal Babgwazno.

59335050, bndogqdl, Mmdmgdai dodmomns Mo s LEFIPBEG b Jomombydoom,
a50Rbns 8aMon dmsbmddal 3m33emgdLn; 3memmowgdn 08ymegds dofomswswm Bysmadr-
aMs0 aqmob gmMdnm ©s goshbos mbstn, 395693mb @g@mm 3bbgnmn Boborms3gd0; sbgm
boowaggdl Rzgmmgdting assBboso 3oMan LGEEm&s.

Bosogndn, GmImadaiz dodmatns gMmdnb@e Fomaombgdom, 3sbLsgmfigdoc Bo-
BMomdoo, sznmoe asbniab Bymob 388396300 8mddgogdsl; Bsmn 3memmoaagdo
58 96056530bsL goma@al dmedo.

13603369cmm ©3896056980LsL Bmsborddmmoa 3omambgdal dgmagbommds gogmgbols
obgbl Boswagnl 3amdsmgmdady 0mbadal ©s 3mmmogdol dnMads0nlb batabbda
356bb353980L Bgmgase. dmsbomddmmn 35m0mbgdals Bgmanboemmdal 8nbgognm Boswsag-
3ol goxnMR39080 ©376056980LsL (godmbodmmn % Labyobo Im(zME™Bosb) 0(33mgds
3d98m9a 3560898 Maddn: H—5; Ca, Ba—7,7; Mg —9,3; K- 15,5; Na — 26,8; Li — 50,0.

o) 803009800 Boosgnl aoxoMr3gdol bamabbl dobo Bysmdswnm goggmgdobsl g&-
00065, 85306 Boorognl FgwoMmgdomn goxnfg3gds Lbgs jomombgdnm goxgMgdobsb
a59mobs@gds d58maan boawggdoom: H—1; Ca, Ba—1,5; Mg—1,8; K- 3,1; Na—-5,3; Li— 10.

bo@omBnom goxamgdammo Bossggdo 38 96006980bsb ngaMgsgds, Rs8mamggbmgds,
bogds 309~ o Bysmasmd@etn. ao8mdmmdabsol, dmzmemmdal 3339m6M0 d53(306M980Lsb
0dmgds 39ME03omMm 3BoMgdom (39m3gMe drmmzgdee. dmgmgbgda of s0nbndbgds,
o) BosEagn 3oxgMgdmns Ca s Mg s, doo 398 g, Al s Fe-om.

391939 6noeagddn dmsboddmm 3m33mgdLbdo 89@)-bs3madsw snbndbgds dmsbodan-
mo Bysemdamn. Booseggda o6 Mol Bsdmsfn gmdggdoon.

dmsbonddmemo nmbgdal %830 Bysmdawal 3Mm(396@mma d53(339emds (358mbadmman
8a.943- 1003 boowsgdg) Botdmowagbl boswogol gmdggdoom o6e8s5dm@mmdalb baGabbal
35R396989mb.

doobmgdmem 3m33mgdbdn Byomdawal, semm80bal s 3060l sGLgdmds aobbabe-
3603L bossadn go(33momn 3703006mdal gohgbol, GmIgmas bo8maagbl boswagnl
3yot goboby @mdggdom sMadsdmatn bgo@Mormma dofamagdol bLbsMgdal Bgas-
360l 3gmgal. Mgodi0nlb dgmgase bgodMomama BsMamal 3omombgdal as(33emomn
bsBormo dmonbmdgds Booswsgol 8ystn godom, bmemm dab bozmor bLBsGdo Rbrgds
do0bmgdmem 3m33mgdbdn 8ymazn Bysmdamnl ©s semdnbolb 0mbgdals gdz035mgbBmen
om©gbmds.

o) baswagn 30ds3m9ds g3mdg dotnmal bbbsmnom (dmogn gmdolb s Lyb@o 3gszab
datnmada, dogomomo, d3s6Bygsgs bo@Mmamdnm) dmobmgdol 3m83mgdLowsb dgadmads
a59mdg3gb aoamomo Bysmdawal dgmamgdom dg8o Mommabmds, 306 boswmag by
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bgo@ocm®o dotomom Dgdmddgmgdol ©MHmL. gl 3ge3056mds (36mdamos dnGmEnba)-
ol babgmbmwgdoo.

boowagol dmsbmddal 3m33madbob as3momn Bgzomds ©d gd(33momn 3dscnmby-
3ol d98(339emmds gobbobraMesl Boswmsgal dmeg@mdal — Babo @bs@b, gosbgo@@aenml
39193980 ©5 & 9900 ©d Bnbssmdwgamds asmbomb boswagmmn bLbstal Mgsdsanl dg-
33

03335M00, dmobmgdmmo 0mbgdol dgmaqbormmds aobbsdmamagh Bossegnl dMsgacm
30b0gmM ©d Jodom® 030bgdsl. dmsbmddmman ombgdal Mgammomgdom dgbadmadgmos
Bosagnl dMmagamo mgobgdal gomdxmdgbgds.

391939 oM535dmeMn booseagdol 3m3oMnsbgds, medsdntol dg@ebs bnswsgdn, GHmag-
mo(3 390(393b Bmsborddmem 3m33emgddo Bs@Manal, dndstomas dmsboddmmoa jomom-
6980l dg8sagbemmdal dg(33emoDg, bysmdaal nmbal (3m3nfnsbgds) o6 Bs@Eamdal om-
6ol (Bmc085306gds) gomzem8nm dgi3mes bgmboydgman 3mJ8qm9dL boswagdy.

boowagol gadazn® s Gabogn@-Jodone dosboddabmbsmnsbmdal mowma 36n0d36q-
mmdab 593L, 0go 9393906 g33mMg(36300096 Bossadn dg@sbaen BabgHomn@m Labmdgdb.

330679 816936030 dmsboddmmo @bsmal 3Jmby Bbmddn aMmsbmmmg@Hnmo Jgwo-
3q60emmdal boswsggdmsb 8ndsmmgdsdn gsd8maygbgds bbgsmabbzgs 8gmoamEszns, Gmemg-
do(3 00035nbbnbgdlb omda 3mmmom®a BMegdznol asbMwsl, yzgmedy gogMzgmada-
mos 3meds@n@gds, bozgmal, 3m33mb@gdol s GmMggal dg@sbs.

7.5.6N203JdNL 3Jd3N26MdJ BI BGIBNIGMO

boswagol Mgodsosl oo 8603365mmmds o3l boswagmmn 3Mm3gLgdals Bndstmarmmag-
dabs o BogmayzngMgdol mbol dgbaddbgmao.

boswagol Mgod0s aobababemgmgds boswogn®m bbbsmdn Bysmdsowal (H) s 3npGmd-
boemolb (OH?) nmbgdal s6bgdmdom ©s dgxmsmmgdao.

ob@omomgdam Bysemda Bysmdawnlb 0mbgdab s 3o@mdbomoal 3mb(396@@s(30s,
mdgmog BoM3mngdbgds Lybdo @abmznsool ML, Gmeos s dobo Mgodias bgo-
BMomm@ns. MmEqbs Bysmdomgdol 0mbgdal  3mb3g6@Mo30s  8gds@gds dnwmd-
Loemm@o 0mbgdolb 3mB(396@Ma300L, bLBsMa adgbl Bygs3g Mgodosl, bmemm w3m3qne6-
©980b EMML — BB qb. Bosogm@a bLbbsmab Mgads bsbosmmads Bysmdowol ombg-
3ol 3mB396@Mo300L 85B396938mnm, 0go BaBmawagbl bLbsmdn Bysmdowol ombgdals
od@n‘gﬁmbnb ‘goﬁ)gmc‘gnm ngoﬁmmab (F)mggabb@ pH=7 ﬁgodeno 630@60@‘3ﬁ00; oy
PH<7 — 85399, bmemm oy pH>7 — &xy8)g). booagal god(30s @edm3ngdmmos FMsegsm
306mdsdg s 3339mM0@ (335mgdans. 30Mggm Mogdo, ab edmznmgdamos Jadon@
3q00a9600mmdaDg, 8sMnemgdol, m@asbmmo ©s Babgmocm@o 8553980L dg8(339emdady,
m&a560bqd0b (36m39md890gd5Dy.

boowagol dyognsbmds ammabbdmdl boswagol @bs@b, dgs8gsgmb Bossamma bLbbsma
boswsgdn s@bgdmma 3goggqgdno s Bysmdomnl ©s semm8nbol g3o(33enm-dmsbmddnocn
3900mbgdom, Bossegnl dmebmddal 3mB3madbnwsb go8mmg3babsl BsmdmJdbsl domm-
mo@ Mo 3g939 dotnmgdo.
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Gbﬁ. 7. Gn.)ggoagbnb 3-3030.)5(*)30[) o @m@noﬁmanb Qms'g

pH QmSg Sno;goan
A6 domon@ St Fomdasbo, bomgmdnbs, yz00gmBdabs, yznomge-ymdcamo,
’ K095 ©g°39 430009m30Bs-9696M0, yz0079mB0bs-gbgMemgdasba
Fomdosbo, boomgmdnbs, yznmgmadabs, yzomge-gmadmamo,
4655 84530 43009m3065-96960, yz009emdnbe-gbgHemgdasbo,

gmadmsmo, dma-Gyg-degmmb, dos-dpgmmb, doms-
dgemmb do38060bgdco

BoogmBabs, yznogmadabs, yznmgm-gmadmamo,
5,66,5 b 8530 43009m30Bs-96960, yz009emdnbse-gbgeemgdasbo,
g4m3Mamo, ymdmaem-dagn, o330bs, dmae-8yg-dgmmb,

doo-3gemmb, dome-8germmb d53806abgdtn

Fomdasbo, Bomgmdnbs, y3009mBabs, yznmgm-ymdGamo,
43009m30bs-96960, y3009mB0bs-9bgMemgdasbo,
6,5-7,5 Bgo@Ge-meyn gmaMaen, ymdmom-3a30, 4o30bx960, dmgmmb-
yo30bggcn, 3538065, dmo-dgmmb, dmse-dgmmb
3d533060bgd60

Fomdosbo, JMME0dL-35M5mbadmo, Mnba-ysg0bygo,

7,6-8,0 LbEo &né&g 3gemb-Armba-gogobazgin, ysgabggon, dogmmb-
go30bg3go, dogn, d53806s, @admmsadgdeemo

Fomdosbo, JmME0s6-350Mdmbadymo, Mnba-ysgobygo,

8,1-8,5 8989 3gmmb-Armba-yog0bagin, yogabegmon, dogmmb-
4530bg396M0, do30, 353806s, ©Imsdgdmma

>8,5 dmog® &g odmadgdaemo

dmng® 3yo3q 30Mmdgddo (pPH<4,6) boswasgn dmngf as8m@gibomos 3ofab, 3oemas-
dob, dmMob, gamaoMeol, omanl, 3mdam@ob, nmeal, gmbymmobsgsb s babnsmmgds
3060, semm80bol s 356a356m30b od3zg0mgdmmoa q3(339mmdom ©s gedmogMadmemo
dgMomdnom. gb Mgadns 8(39606998%g (gofms Ronbs) sbwgbl &mdbogm® bgdmJdgog-
3sb. bmzmgdmeb Jgmamgdom 3sd@9M0qdal 3mddgmgds dgdmmmeemos. dMagsma bobm-
Rem-bsdga@bgm 3B dmombmal dm3nMsbgdsl. Basseggdal gnbagnma mzg0bg-
39%0, 0398qL Bgd;mbzggzsdn, 396g08; FMEMOEgd0 3Magmmomadamos demdobobs s
3060L 0mbBgdnom. Bossgnl ©8Mdsggds Bgbadmgdgmos Bl 6gdobdngm 3gGomedn
dmng® 8y53056mdslb gamgdmema Ranl, 308Embadabs s Lbgs 3mmEmEgdalb J393.

3g939 999300 (PH — 4,6-5,5) boowsggddn gmbgs@gdol, M3060l, semdnbal, 3orm-
309990L, 30m0mdab, dmEab, jmdsm@obs s omal 393(339mmds 08wgbggs, Medwgba(s
dmng® 3¢o39 bnowsgqddn; ogzgnmgdmmons 3s9@9M0qdalb o godmoagmadmmos bmzmg-
3ol 8mgdgnds. 3dndg mnbbsm s mabs Labgbbgamdgdl sbabnsmgdo (3o GabagNEa
»30bgdgd0.
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LabBo 3gsgg (PH — 5,6-6,5) boowsagddo ggmbaga@qda 3(396sc0bomgalb 3obobgomd
3gmBatigmdadas, semdobabs s 35bgebmdal GmJbogmEmds o6 domnsb @edsmns, o6
LogPome o6 oMab. bab@ow F¢gs3g boosegqdl sbaboomgdl zomsondal, gomandal, dm-
0b, 3mdamEBobs s omeab ggaeG. 80bgMsmama Lszzqdn 30MMdgdo s GabagYMo
030bg8g80 3oMans. 303OmMmMMas60D3580L (3bm3gmBymaygmmds s bo@Mmane@mgdal
3d@0gmds docagmns.

bgo@ocn@o (pH — 6,5-7,5) boswaggdo asdmamhggzs 3o6an godognma z30bqdgdoom,
LEONIENOBMEom, 06GbLOMEN  FogzMmdommmanndo 3Hm3gbgdom; gmadgb@gdom
Logzgdn m3@ndaenm@n dofmmdgdom, baymangmadols domamo mboom.

LabBo &m&g (PH — 7,5-8,5) Bossggddo ggmbaza@nda, 306s, ormomns ©s 3565630
dgodmgds 0gmb 30bndsmmfn Mommgbmdaom, Meds dgbadmgdgmas 3(39bstgms  Jenm-
mba. 3o380698bs s 3oMBdMBoG e boswagqddn gobozmMo m30bgdgda Loy zgogbme.

dmog® @9 (PH — >8.5) boswogqdn zotgobns by 8(396060bogal (309emn); 96é-
obmnsbo 3B nEmgdo b sz gamgds.

33g6s6gms m3g@gbmdabogal (bmMdsma, dqfn, 30%0, bgbama) Lamzgogbms Bgo-
BMommo, byb@o 3gogg 96 bybGo BBg Mgod(3ns. 8793056Mbal 56 &mEnsbmdal gown-
905 MMymynmse 3mddgogdlb 3396sMgms bMws-gobznmsmgdsdy.

4-Bg bogmada, 96 9-bg 3980 PH 306mdgddn 8396560l gxrMgon bosbogds. 9939
boowaggddn, BndmMngozszanl 3Mmigbolb dgbomonmmdolb gsdm, BodMme@gdol 398339~
MBS ©39350mgdmmons. 500b03bgds RMLRs@gdab gowabams dzbatnbogal dbgmow
3qbomzgabgdgm M3060bs s semmBbol bogMomgdal bsdgzomgbBmazeb RmE™3sdn; senbnd-
6gds 3om30¢ndol, 3omamdab, doaboydal s sgMgmgg 3036mgmadgb@gdal — bdaemgbdabs
5 oromonb bsgemgdmde.

3g939 5L Mgod300L 30GMdgddn Lbgomsbbzs (396069 aobbbzegqdmmon gomemwy-
ds. 3(3gbsgoms 8@ gbmds 396 gamgds 3gozg Mgsegdonl 3Jmbg 306mdgdl. 3(39bstggdo
sgemanmada (Asn, Gmbam, ombygs, bobdimms) zoMasw 3omeMoads 39039 Mgodiaab
306mdqd3o.

boswagmma bLBsMab Mgodsnnlb 8nbgognm sMhRg396 od@om® (5@ momne) s Loy
(3m&ab3099M) B03056mdsb.

b0o@ogob o jd@msemmFo gog006mds BoB8mamagbl boswagal blbstdn bysmdawal om-
Bob 3mb(39b@Mo30ob 3Me83-9d3035mg68 330 1 mo@&mDg — as8mabo@gds pH Lownwnom,
bags PH=Ig(H). Lygms Bysmao gemgd@®masd@oemn o sfab, 25°C $9339Me@mMsdy,
1 — 3men Bysemdo @abmzaGgdamos ombgdal Labnor 0.0000001 56+ Byemalb1-107 dmemo.
bygors Bysemdn nmbgdal Gozbgos H*=OH:, s80@m3, Byemalb abmznsznslb sbsbosomgdgb
0mbol Bo3mgdamom:

K=(H")-(OH)=(1-107)(1-107)=10"

3980309680 K a30h39698L, Hm8 qb bonwyg o6 a33emgds H* @s OH ombgdal (33emo-
mgdab yggmes dg8mbzqzeda. dyognsbmdal 35R3969d9mb ao8mbobeggb Bysmdomal ombg-
dab Gobgol bomabbob Mofygmaynmn mmastincmdno — 0bgfmgds pH=6. gL 603dbsgl, Hma3
bLbbs@do (H*)=10°8mm/mo@ 0. 85dsbowsdg (OH) — nmbgdal 363968305 Motnl 107
dme/mo@Ma. g.0. pH ombgdn 100-%96 Bozmgdos, 300069 Bysmdswolb ombgdn, g.0. o6
dg19399.

pH=9 ©Mmb, Bysmdawnl nmbgdal 3mB396@Ms0s bLbatdn 10°, bmemm dmoMmdbo-
me ntgE'mb 109, 9.0 obobo 10 000-?33(4) 83@00, 30@63 Bgoqwbo(gob 0m6360 (HY), q.0. 0(4)3
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3396sGgms s (3bmzggmms bogmibmg dgbsdmgdgmos pH 2,5-3-006 —10-10,5-8c09.
bbgs 3mb(396@Ma30980L MM, Lozmbmol gsdmaemgbs dommby d9dbrmmnmons. momd-
3ol sbgongg 8oh39698mdL 3630098000 boswsggddan. pH Lowowy bsgmadow (335mmgdomos
(35390 bosagnbomgab. bosmagol Mgl Mgadzoal (33mmomgds ab3q3L boswsgbstdm-
4360l 36m39L0L babosmol (33momgdsbss.

pH sbnm3maqbno (33mmamgds brgds boswagolb gsgnmEmmgdal b @gamowszonl
M.

pH 85R39698gmm0 0mgmgds boswsgnl gfo-gfo 360d369mm3sb @ogbmbigngnm 36o-
@360‘380(9.

boowagol 3m@gbznyMn 8553056mds Bamdmawagbl boswagol dmsbmddnm 3m33emgdLu-
3o Byomdomnbs s semmdabol nmbgdol Mom@gbmdal, MmBgmoai asdmbagmmos 8nmo-
a53-943035mmqb6@98dn 100 a3 Bnswsgdy (8-943/100g Bosg.).

boswagdo sanmo 543b d98wga Mgod30gdb:

(633)H*+KCl - (6.3.3.)K*+HCI

(633)AP*+3KCl.. (6.3.3.)3K*+AICI,

AICI,+3H,0AI(OH), 1+ 3HCI

oe30babs 5 Byomdomalb 0mbgdn asbbodraeszqgb Bysmdomal ombals 3mb(396@Ms-
305L Bossgnl bLbsdn, 6w 8ab pH, g.0. 3mGgboymMn 8gs3006mds sl Bossgal
dm5bcnddnlb 3mB3madbdo sdormea Byog0bmds. 3mBabzomEo Bygsg056mds dgademgds
0gmb g5(33e0000 ©d JoMmena by,

89(330000 8553006m35 3560Ls>dM3M9ds Bnswogdg bgn@Faemmn Bonmagdals bgdm-
4990098000 580bmgol 0gqgbg396 KCl-ob bLbsmb, dgogasm bLbsmdn Bsmdmddboem dgegsl
&0@Mo396 BBnm s 5037696 Bysmdomnmbadal 3mb(396@Ma30sb, BmBgma(z asdmabe-
&9ds 83.943/1008 boswsgdy.

om0 dn@o Jgognsbmds  asbabsdmamgds bosmeady dnMmmodye  Gm@)q
3oMamab bgdmddgogdoom. (6383)H*+CH,COON (63 3)N*+HCI d8s68¢s35L bo@Mamdo, G-
amz babgom doBmmadgdaman dsMommo, 3Msd@ogmmor 3Mesb bysmdaal yzgme
0mblb s bgds dsmn ge8mmg3bs boswsgol dmsbmgdnmn 3m33mgdLboesb. s3n@&ma, y3g-
s saMmIgemamGagomem as06356M0dgdsdn LaMaqdmmdab 3nMmemodymn dgegnabmdal
3mbo(39898000. 356Ls3NNMdNm, Bossggdol Im30MNsbgdabsmzgal. BobdammEgsbanl dm-
bobamagmdom oMo as@omab bbbsw d0356M3mbsddn s brgds asm33mamo dmsbmds:

CaCO,+H,0+C0,=Ca(HCO,),

(69 3)2H*+ Ca(HCO,),~ (63 3)Ca*+2H,0+2CO,

Booogqdal dm3ofnsbgdol Lognmmgdsl owmaqbab boswsgnl gndggdom dsdmEmdals
batnbboo Ca?; Mg?, H*, AP — o3 aobobobdmagmgds 0mbgdol dggemmadno. Bossgal
xndggdom dadmmmdab batnbbo godmabs@qds dmsbmddnmn mzmemmdalb 36m(3968938d0:

V=-S5 x100=—S

]
E S+ X100

Loz V ool boswagol gndggdom 3odmtmdal bomabbn, %.
S — a5333mnmn gudgqdalb %s80 8a.943./100g. boswsgby;

E — 900560430 3mgmmmds 3a.943./100a. Boswogdy;

H — 30®mmmnba&o 8ygs3006mds 3a.943./100a. Boswsogdy.
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Gbﬁ. 8. Gnoggbagamb amdnﬁn‘)sganb bJOQ’D

B9dg9300 35dmBmBab batabbn, % 3mg306n56g30b bagnMmgds
<50 dmago
55-70 Ladmsenm
70-80 begb@o
>80 o6 oMb bogom

abgzg aobnbademgmgds boswagal s@mammmn s 3m@gbomn &n@osbmds.

1.6. 38AM6MANICN a6N33630Md

Bosag Mo 3memmomgdol Mommgbmds, 3smn 35350896mmds s Fpamdatigmds (dmeo,
aqem0) a5bbadmgMaglh Boswagnl 48603365mm3sbal saBmeynbazn®, gobon®-dedon®
03069898L s 3MM(39LgdL. JmEmoagdn, MmMmgdas doggmo3bgdnsb Boswagol mgdol
BMogd(3000L, 303mabsl sbeabgb Fom gMsbmmmmIgGFmm dgmagbormmdady: Mo MBE™
3980 MomEgbmdoom M0l 3mmmowgdo, oo MgMm 8dndy aMsbyemmdg@Hmmo dgwag-
BoenmBobos Bossgn ©s, dqbodsdabom, Mumm 33360g00, dmob@ns, MBG™ &9bd 93500
5 3MB)35005, NYBOM dmngMom 0RxMK390s s 5.9. 3ogMed bosmsgal sammendoyn®
030b9890%g ao036y398 aogmgbol sbegbl bnswsgm@o jmemmoawgdal — dmealb s a9-
mob — 3magmmomgdamon 56 d9(39896@g0mmo damBatgmds.

boswsgdo 3mmmoogdn 08yme3q006 mogobagem dpamdstgmdadn b sgbzab Lobom
dqoMgdno dbbzaemn BoBoms3980L ofMasmog (J30d0b 6533930, 88306 gFMomgmen).
Boswag Mo 3memmoegdol oo bgomomo s bygMom bwsdomn gobsdammdadl Bosws-
30b 39@omnbs@mEme 3mddgwgdsl, 83390mMs sRJeadl JoBaya Mgsd3ngdab 3bgemg-
mmdab. (36mdoemns, Bm8 3mdmLob badmgdbs boswagdo brgds 3o@omadsGmermma bg-
3mdJ3900930b dgmgase. jmmmoawgdal mszabagsmn dgmsdadma 9bgfMgos, dozgmmadab
m&3sgo gmgd@emmn 3Mg asbbadmgmesgl boswogqdal dmebmgdobmbstnsbmdsl, dsm
3@ 9EOmmdslb ©d BobaFMM-8949603mE m30bgdgdb. 0mbgdal s Bmgma 8megsmemagdal
dmsbonddnm ©s g39398000 3memmoEadn go3mabalb sbgbl 339800 gynddg s, Lodm-
mmem ®5330, Bossgm&o Bogmayng@gdol mmbgdy.

boosgol d;mobmdnbnbstmnsbmdal sg@mmbmBamemo 8603369mmmds BrgmBs®gmdl 339~
doon Mggj080b sMgammnmgdsda. (30m3gnmo dmsbomddmmo 3900mbgdals gzmemmanmo
360336gemmds sbgons:

Joen30mdo — boswsgdo boymgngadal d53bsbggmns — agbzwgds yzgemes Bosseadn, o-
a3 gobbbzegqdmmo Mom@gbmdom. m3@ndsmnmn MomEgbmds 35380693305, dgomaqgbl
80-90%-b dmsbogdnon §g300mdawsb. dobo sbgmo Momwgbmds momddal dormosbor
MBOHMb3grmymzl 3memmoao Lob@g3gdal 3megmmaznsb (99%), baemlb @bymdl 3e6man
LEENIG b Fqd3bsb s 3ndnbmgsbo BngmngMgdadal ©oaMHmM3935L.

8sg60m80 — ymggmmzab b sbmogh  ForomdL. dsma  MFMongModggeoades
Ca:Mg=5:1; 35360m30b o Gomeqbmdal dgmdmoas 3s8mabznmb g3mmmannMom @om-
ymgomo dgogan.
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goemomdo — 3(396069930b dotnmswn bo3zgd0 gemgdnb@ns. dmaxg® 5r0bndbgds dobn
5M585(33m00 damIsmgmdadn aswsbgms 80bgMomadal 3@mab@smm dowgdoa.

bs§momdn — sq30mgdgemns boswsgqgdols a3mbd30mbacgdabsmgal. Bs@Mamdn @bErnb-
39eymgzL 3mmmaEgdol ©ob3gMbommmmdal, Mo bagomms 3dnbmgsebn Bogongfgdgdal
8obgFomnDa(300bs o boswagal bLBaNL domemmannmo 3m33mbabdgdom dgbagbgdsc.
60@60‘380 Jm@mogga&nb od@omﬁn 333@0%0@(\0600, (4)0070(3 Y390mS  3MMMOEO 6°Q°Q°b
Benemalb doamBamgmdadn. 530@m3, bo@Mamdalb Imdsdgdnm Mommgbmdsl dngysgetim
boowagol e8msdqdsedwy.

byomdomo — a5(33tm000 8am3sMgmdadn boswagol 8¢s3056mdab Bystims. a3bgog-
3o 30MdmboBm Bnaogqddn Mmam(s as33enmn  3dsomnmbo; 3memmoagdal sgdommo
39380bo@mcns. dmsboddnm 3m33mgdLdn abo Momogbmdal bMws (40-50%-bg 89@0)
06393L boowogol ©se8ys3985L. 93 FgBmbzgzedn boswsgnlb pH 3ysesqg s dmag® 8gs3gs.
Byomdoal 3sdbodsmao 398(339cmmds boswsgol dmsebmgdno 3mB3madbda dgadmads
5693009 J09b6m 80l @ 9350mdal 80%-b.

semm8nbo — 353300 damdstigmdadn BoM3mamaqgbl 3mmmawgdal 0b@gbbom& 3me-
anmo@mmb. 3obdg 360836gmmzbomss ©dm3nmgdmma 3yezq boswagqdal mz0bgdgdo.
boswagol bLbamdn gomabamabsl BsmdmJ36al JnMmemody 8gs3g dotomgdl. Boswsgal
3¢193006mdal B56M3md365dn sem3nbabs s Bysmdowal Gmeml gMmm8sbgol mosbsdcgdgb,
356bs3mmmgdom, Boogmdobgddn s yznomgm8nbs 9bgcqddo.

03065 — semdabols Bbgagbom oMol 3MmEmoEgdol 06BgbLaMEN Jmagmms@mein, asob-
Lagmomgdoo GMm3ngnmo ©s bmd@mm3ogmmo LoBGYmgdaob boswsggdda. 3065 dm-
boBamgmdl bGEdEmEmma BozMHmoamgas@gdolb Batdm]d6sdn, Mo >M8xmdabadl bos-
a0l LEENIGNML. oo MHomogbmdamss bamgmdnbgddon.

boosgol dmsbmdnbmbstmnsbmdal gsbborgabsl 860d369mmm3s60s, ™8 dmsboddal
3m33emgdLo: 1) aobbobmzgMaglh Boswsogal gl Mgogzosbs o bGsdammEmAsL; 2) Bom-
3maa g6l 3(3096569930bmz0lL bgemBabobzomBn domgamaMa 3900mbgdal La3e3Lb s 3m-
mmoEgdab gmgd@mmbEs@abEngnma mgobgdgdoom o3o3L Boswsgl as3mEE30Lash; 3)
Mmoo dsbob 8gmBstgmdam gobsdnmmdgdl Basmsgnl mamddal yzgems gabozm@
030bgdsL; 4) 8ddy mommbgdalb s Moomba mawgdnl gagmdadonma Dg8mddgwgdnbasb
3(3530 dMNngFns.
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boswagmmn bbbsMo ool boswagol megabagsmo s dg393306g8mma Bysemo, G-
39emda(g gobbbomos s 3mmmory dpamdsmgmdsdns mMasbmmn ©s BnbgMemm@a bog-
209698980, Dmangfmo 06 ©d Gmens bossegol Bymolb dmgmmmdabs.

boswagol bbbstn Bomdmamanbl 8ol mbggem gobsl dmbgdtng 3nmmdgddo.

boowaggdal 3339830 a8 3300M9dmma Bymal, Fotamadabs ©s 8593980L godm-
bobmGn bbbscgda dgndmads Ronmgaemmb Gmam@z Bossegnl mbggemn ggobs, dogsd
bgemmgba®, @edmMsgmEonm 3ommdgdda. Bomgdmmo as8mbaba@mgda asbbobdmEmma
batnbboo bbb Bnswagmmo bLBsMAL ndo@s(3nsb.

dotnmagdabs ©d 3goggdal  3mb3ab@FMamgdama bbbasmagdn 360d36gmmgbow  (33emab
Boowagol 8ysth gabol s dobo gmagboemmds dmMbss Bosseggdal dmbgdmnzn bLbsmg-
dnbgsb.

boswagn® bLbsmdn Bndwabatgmdl 360d36gmmgsba BossamM-dodam@o Mgad(30gdoa.
33965619980 > BozMmmmmasbnbdgdn, doMnmsoma, bnswsgm@a bLbsnwsb nmz0Ladgb
dsomzgol Lagofm bagomngcgdgdb.

&96M306 ,bossgmn bbbsab® Lobmbndns ,boswogol Mbgzsmn Gobs®. baswogn® bl-
bl ao685MGo396 Mmam®(3 gmgd@Hmmogdol 33050 3obmbabBmmgdmem bLbbs@b, Mm-
3gemag 9MbgdmdL bossgda dobo bymno sMsbBmmo goxgMgdobsb. boswognem bLBsAL
03056 396qdFnz0 Bymadal gMorgHo 1860d369emm3sbgL 3@ 9amEno, bombeab
doGoms@ LydbGMeGew, dombygMmb dofmomsm gmadgbdsw.

boowaggdal bLbatgdal gbbagms ©sobym aobmmon Lo 3mbolb obabynbowsb, Modacy
o0 3560 Bomdmazal 3. agEMmoil, o. EMsMgbimL, 3. 3MBeMmaL, o. MmEal, .
Bgtbmgl, o. 333L, 8. oMmabgmasl s bbg.

bosagmmn bLbatn sMagMmma3ommgebas EMMLs ©s LngM(zqdn. gsdmaymes baswag«-
60 bbbatmolb 3 Godn, HmImadn 333g0fe@ gobbbgszwads gemBsbgmnbagsb mgabgdyg-
b0, 3969bobmGo s q3memmaonco 360336gemmdao:

1. 3Fmomddommmo 6ymol bossgmto bbbsMa oMol mezabygsma Bysemo, Gmdg-
mo(3 03L7dL 3030meMgdL s 039398L SaMgas@gdlb ImMal Mmogobagsm LogMzgb.
boswagmmn bLBsMOL Fmgmmmds mogabmgsmo Bymalb mwgbmdal Gmmns, g.o.
03ymazqds F36mdab 3mgx0(309680L Ggbnsbmdawsb — @d30Mgl bysem@gzsmdal
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LadEZMddn. boswsgol boymenggdal 1860dg6qemmzsbgbn gzmmmaan®a gnbd-
(30900 993933060985 LEMEMg boswogal dMmmd@omm Bysemb. Bospsgm&o blbs-
o QbEMbggmymal Bymoms s bs339d0 gmgdgb@ndnom 3(396569L o Lbgawsbb-
35 mMgs60DAL. boswagmmn bbbsto dgadmgds Bo8mznmanbmm ™Mo gm™Bnom,
m3magdog 999bsde89d056 Bnswsgnl §gbnsbmdsl —@dz0Mgba Bysm@gzsmmdarsb
3930moMgdal a06939@98m9. boswagmmn bbbstn gsbsdnmHmdgdl 3(39batigms 8g@s-
dmmad8L, gobLsgnmMgdom, bysmmdmBsmoggdals dbng.

2. amo3089(30mc00 Egemob basagmmn bbbsGn 035398L dbmmmo BmMMadL s safg-
35890 ImEob LogM(39L s ngomEMmgds acbd b Bymgddn. boswogn® bLEsMTn
bozmogMgdoms 3mb(396@Ma(300 0O 6 30l ©s Gmmos 33 sgarmgddn gsdma-
©0bsmg Bysmmgdobs s Fqgdnb bymadal 3mb396@Ms300bs, 5.0. 3BbE b Bymgdal
3mMb396@Mo300b ©mMBybas; afmb@nb Byemgdol BomB8mdmds ©s Mammabmds ws-
3m30gdmmos 5@3mbgg@mmo baemgdqdal Momoqbmdabs s gsbsbamagdsbg Bemals
356353mmdsdn. mogobagsmn bymal boswagol bLbatn sMbgdnmsw gobbsbmamaesl
boowagol ggbgbalyd ma30bgdnEgdgdl, 3Gmgamal Babgogno (3om3gmmoe bog-
209698006 356560 gdsl. bnswsgn sbemmgdl 8603369mm3sb gzmmmann® gmbd-
(3090 = 3BMEoEsb gosdab sdam@ Mo bogmngMgdgda, s3Mgm3g SboMm3maqby-
0 3ab0o boswsgdo dmbzgomnmo ©sdadmdynsbgdgmo bazmngMgdgdo.

3. Jigbsmgomomzal domb3mdgemo byerol 896056m30lb Boswsgm@a blbsto gnbo-
3o 3830390 N39300M©gds bnswagnl bsboms3gdmeb. Boswsammn bLbsMa
bo3mad oMol gbbagmamo 8abo gsdmymazal badbgmal gsdm. boswagmtn bLBsMA
39003985 be@dommo ©s 3330L5dmM0 bymabash, 36nd3bgmmmsbom asbsd0mmdgal
boowaggdol gadogn® doamdsmgmdsl, 8(3gbstigms Bymoaom dmBamogqdslb, Baot-
3maagblb bgmbaghgm s@glb dmgngfma Bo3MHmmEmasbobdnbogab.

Bosogmfn bLBsMab aymezs (3o 3gm Godsm dnMmmdamns, sbggg 3ommdocmns bas-

g0l $9b0sbmdol oymes bbgsabbgs gmmdsc.

boswagnmn bbbl gm®mdnmadedn 8mbabnmgmdl §3mbabEgdal dGsgema 3mB83mbgb-
B0 = 5&3mbggAmo Bommgdgdo s s06gdn, boswsgol sdom@mma 3mMm33mbgbgda, boswes-
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3560b3gd00. J9dmegbndMmmenzs0s — Jodoma Mgsd(30gdob 3mddgmgdom BoGMa@qdal
53960l 3Mm3gLo.

boswsgdn Bmegatin @s8ysbazgmos 8mmgymma@a obgdown, Hm3gma asbbbomos
bosogmm JogMbs s bLbsmdn. boswsgdn ¢obgdomn Jgrab 5@FmbygHmmsb safgdals
35330l 3Gm39Lbdo s gobasgl Bnssadn 8ymyy smmagbarm BogomngMadgdl.

boowagol smmagboo 3Mm(39L9830 owns JozMmeymmenl Bamoma. sbsgMmdamemao do-
3OMMOa560D8980 dnobmgazgb obadowal JoBom bagmmadl, Gooms 0639396 scwag-
boo 3Gm(39L0dL. Bossgnl ¢go3-mz0b 3603369mmmzs60s Bysmn, Mawasb yzgmes 3Mm3qbo,
35Ms 0d300m0 g53mbs3mabobs, 308@nbscgmdl bysmda asbbbomon Lsbom. Bysma dgo-
dmgds agmb Gmgme(y ©od¢ebazgma, abg smdwagbgmn god@min.

boswagolbs s dabo g969babama 3mEadmbEgdal yobazs-smmagboomn Mggnda o(33ma-
ds LngMzqgbes ©d ©Mmdn. ngo FdoMmeE M353306M9ds Bossegnl Bymmazsb-dsgMmmasb
®3069898L s FogzMmdomemmaon@n dmddgwgdal ab@gbbogmdsl.

838MIMBIFIma boowsggdobomgal ©sdsbsbosmgdgmns ¢gad-ab LEsdaemMae dogmsomn
35R396909m0. yz009mBabe-9696 s yznogmdnbse-gBgMiemgdash boswsggddo ¢sd 8gMygmal
450-500 mv g3o6amgddn; do6d@96056 30mmdgddn ¢od dgndmgds snboml 200-250 mv-8aog.

353806930b, dogn, ymdMamo, yszabygMo, Gmbo-ysg0bgggin boswmaggdobogal madsbs-
Losmgdgmas go3-ab bGsdamn@an domama dohgzgbgdmgdn —500-650 mv.

a5(30mgd0m  @sdaemo  bowowggdo ozl JnEOHmAmGERME ©s BobgzMon-3nMmdmE-
e 60sogqdl, GMMEBsh ©s dme-8rgrmmb Bnowsgqdl. 93 boswsggdol byms Imein-
Bmb@Bqddn Eh=300-400 mv, bmmm J3gos 3meodmbEqddn 200-300 mv.

Fomdnsbo bossggdo s JoMmBm@mgmmo 3msdmdgdo babnsmmgds ged-ab ©odsemn
35R3969dmom Eh= 200 mv s d3g3000.

boswagmmn 3Mmgomal dobgmzom g3 ©Idm3Zogdmmos Bymmzsb s Jagmmgaeb,
LGOI NENE, MBHzBHmo BogmngMgdal d98(33gmmdal Bohz9b69dmgdDg.

g93-0b LgBMBYM0 (330 gdgdn ©SIMZnEgdmmas Bymab, 3sgM0lb Mgsnddy, §9839-
oG mmm 300mdqdbs ©d boswagol dogMmdommman od@ogmdady.

boowagol yobgze-smmagbnom 950830 ngmmabbdgds gobagomn ©s semwagboma 3Gm-
39b9d0b PPN RMEds boswsgbsmdmddbal Bemam® (3503emdo.

oMhR9396 Booog g0l gsbagze-smmaqbomn Mg¢08980L 93mga G03gdl:

1) boswsggdn gobaznmn goMg3mb sdbmmu@mGo asds@mbgdoom — ddMmaema bimdGMm-

303930b, Bobgstom Msdbmb s3@mImMggmmo boswsgqda (3s30, yszabygdo, Era-
bo-gogabggMo Bossggdn, d5330649d0);
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2) Bnoogndo @agsbaznmn 30Mmdadal gsds@mbadom, (3omm3gme §qbnsb Bemgdda sem-
©aqboon 36m(39bgdolb gbadmm gsdmdygmegbgdom (ymBGsemgdn, BomgmBnbgda,
43009m30bqda, ygomgm-ymamaomado);

3) boosggdn 3mbBEmaLE MmN ¢obage-smmagbomn Mggndom (bsbgztew dnMmMBmE-
g boswsggdn — ygomgmdmba-9696a, y3009emBnbs-9bgMemgdasbo);

4) bossgqdn doaMown smEaqbncn Mgendom (Fomdnsbo boswsgqdn).

8.4. 38hM6MaANILN a6N33630Md

938969D0bob 306HMdqddn Bassgm®a bLBsmalb 860336qmmmds bs38smm awns. bos-
ogmma bbbsMn gsbbodmgmosgl dombygmda bogmng@gdoms aswsbsbamagdal gemm-
doe® 3Mm(39LL. Bosogm® bLBsHIo sAbgdmma Bogmogmgdgdo goewol aMmbd b
Bymgddn, Ronfgbadnst moombagdmb ¢gbgddn, Ggmngyal Romedmgdamem soaamgd-
do > aMm3eqds 3gmdndon® dsM0gmgdmsb, BsmImddbol Labsmaqdmm Basmabgyeb,
Bymoo Ron@obgds Bysmbaze3qd3do.

boowagolb mbgzsmn gobal dgbbsgms §938smn@ 0 bnswsgm@o bbbsmgdol asd8mymeno,
Loobggdoo Rsbs(33mmadal B8gommnom, Mebmsmsbmdom 0gi3g3L ynMewmgdsl, Gmam(s
dombggemb gfo-gmn 360d36gmmgeba 3m33mbabdo.

996a39-500a896000 3m(39L93L 860d369mmzsba MM s30bM0s Bnssabom3mddbabs
5 Bnasgnl boymazngmgdal ggmMBamgdsdo.

Boowagol ¢obags-smmagbom 8gm8smgmdsbdy Mdmsmmm 360l sdm3nwgdamo 3(39-
bomgmemo BaRgbgdal GEobLgm@msz0s, BoMmImddbaemn mEasbyma dgbsgMomgdal wo-
aMm3980b 8983980 o daqbarmmdgdo.

9193-0b 896300006935bcsb 56l s33d0Mgdmmn sDMENbL, M3060l, 35bgs6mdal, gm-
30600b, sermBabobs ©s BmMbagmAolb dgbsgHmgdal gommaddbs, Mg mMasbyma bogmag-
6190900L goMsdd6sbmsb gemom, asbsdnmmdgdl boswsgnl 33g60m0 Mgg0dol babosmb.

3900 3390000 Mggj080 sbsbosmgdl 08 Bossggdl, Gm8mgddoz 8mwdnzsm o6 bg-
BebmFoE g0meMegds smEagboomn 3Gm(3qbgda. gb bogds ¢s3-0b BsRzbgdemals 300 mv
9393000 ©oBg30bsL. smaqgbocmn 3Gmgbo sMbadnom go3mabal sbogbl boswsggdal ag-
6gDabmo 3mE0dmbEnb Rsdmysmndgdsdy.

Labmgmm-badgn@Mbam 3MEENMgdo MosMymBomsE MgegnMgdab Bnswsadn smwaqgbo-
o0 36m(39b930b Jggasw dgddboen damdsmgmdady.

o oMb Laba@ggmo ¢o3-0b domnsb smammo 35R3969dmgdo, Mowash o8 wMmb
dmngFgds mMasbagma BogMomgdobs s Jndnbolb BabgMomabssos s 8(30Mwgds 30bg-
oo bogzgdo gemgdgb@&gdal dmdGamds.

boowagol yobaze-smmagbnomn 3Gm(39Lgd0b M3maemm Mgammamgdal bgMbada o6 >0l
odndsgqdmmo, MARgds Fbmemme s3MmEgdbognma mmbabdagdgdn, GmBmgdoz smdxm-
39b98L Bosagal Bymmgeb, 3s9Mmmzeb s Gobogm® m30bgdgdl, dsm Jgmdmansm abgon
36m(39Lgdab Mgammamgds, Gmammgdoss dgogg boowsggdol Imzacnsbgds ©s GG
boowaggdal Immadsdatads.

996g39-500a960m0 Hg9080lb Mgammomgds Jgbsdmadgmons s3Mgmzg doGmEqdbos-
60 65398m30b 3mbymdom, boswsggdol sdMmdams ©s dmMbyzam.
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9.1.9M8J2N B6Jd

boowsgbstdmJdbals 3Gm3gLn babosmmagds Mo @MmngmmbsbabssmBrgam 3Gm3gbab
9FnGmmmo 308nbsMgmdom, nb3gMas3noms s 3Mogmms(309-53Mgas(300m. 30M39-
mo 0b6393L ogn(385(3905L, Mol Jgoggomsz nbdMEads boswagal BaBomszms dgmsdato,
beeom 3gmeg — Bsboemszoms safgantgdsl, d9bgdgdslb 8Lbgomm gMmgmmgdan — bEEnJé -
e 93M9a398qd0@, Mamsz d30Mgds LagMmmm dgosdatin.

53M0gom, boswsgdo dysmo gobs BoMmImmagbnmoas Lbgamsbbgs dmBal, gmBab, ogo-
Lgdgdabs s Bymdal LGEMEnEmmo Bsboems39d00.

boswagol LEGENJGNMS >0l dystin gabolb abgmo Bymds, HBmBrmalb EMmMbs3 boswagn
39693930L 308m oymaggamos 3gdsbogmn gmadgb@gdal gMomgmmgdsw. 88 gMmgmmadl
9borgds LeHaddaMae s3MasGgdoe.

Lbgowabbgs Bm8nb, ggmMBabs s dgmaqgbormmdal saMqas@ 980l gBNMdrmomdsl gbm-
©9ds boswagal LEEMIGMMS, bmemm Bossegnl m30bgdslb 8gdsbazmGa Bgdmddgwmgdom
5035mmb (35m39me 936935885 — boswagalb LEGNJGNGH0sbmds.

LEENIG PGS 3L o> BoMBM bnswsgnl 36n0dgbgemmzsba FmEGMEmaan®-a969bo-
byn o3abgds, Msdgw bnswsgnl sammenboznco dpamdstmgmdalb ghm-gfmo 13b0d369-
mmgabgbo mgabgdss.

9.2. LBAJJBIANL 6IRAMIB6

boswagol LEENJGMMAL BoB8mJdbsdn Fmbsbormgmdl men gMmEEmMMman 8ndwnboty
3Mm(39L0. gm0 boswagal dsbob aymes Lbgosabbzs gm@®Babs s bBmBals 8gJsbozm@
bobBamo3gdom, bmemm 3gmg — safMgas@gdab dobsgsbn LEGMIGMMALs s c3z0bgdal —
RBMGH056mMd0b, bysmmasd@ommadal, 33mmmdol batdmdbs.

%30%03796-0945603960 35 J8mE0b gogmgboom brgds Boswsgal 8sbob L8 meram
bobamadem ©obsbamads. LEGMJGMMNL BaBmJdbs brgds @sBbnsbgdom s ©IMM-
d0o, bnosgdn Imdabaty (3msbamo MmMasbnbdgdalb (3bmzggmddgmgdnom, 8(3gbstgos
3qL3980L sBmMEnm s Boswsaol ©sddegqdno — goxbzogMgdao.

%300 396 JodomEGo o J&mE0o bGENdEnMsbmdalb Bom8mddbs bmMzngmmnds Bos-
a0l 3memmoEgdal gmagmmaznom s babams3gdal 35(39896@9d0b abom. 3memog-
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3ol gmogagmasns bogds abgon ambgdab-gmegmma@mtgdol dm]dgwmgdam, Mmammagss
— H, Ca?, Mg#, Fe*, AP*. 853m8396boMgdgm 5396530 3mbzgomobsl abobo 883069896 3m-
mmogdol 3qb@lb, 969898056 9M856mb s §860sb 8n3BmegMnas@gdl.

Jodonmn goddmEob gogmgbom Bati8mnddbgds dbgmomblbbowmn bogMomgda (M 30babs
5 demndobols 88mMgmo ommjbowgdo, gomandal JoEdmbadn, dogbaymdnl Logo gs-
&0 s bbg.), HmBmadai gfmmdsbgmmsb 39(39996@ 93000 J86056 FozMmmaamgas@gdb.

Bommg o Rog&mmo gaemobbdmdl 3396560l @s (3bmzgmalb og@&nmMmdal. boswes-
a0l (36m39mgdo (Fooggmgda) sbwgbgb Boswsgnl 8sbob 3gdsbn Mt sdmms-sbsbomgdab.
3396561gms 8mddgogds dymesbogds ggbzms bab@gdab 8mddgwgdsda. 3396560l gggbagd-
036 sMAbgdmma Hobmbggmmb 803MmmMmasbabdIgdn o Hmeb SbEmmgdl 3(39bsgmemo
boRgbgdal @adema-80bgMomanbds(s00dn. boswagol 3obEMMJ@NMadsdg aobbsmmmgdamen
353mbsl sbqbl 3Msgombmnsbo domobgdo.

9.3. LBAJTBIANL QYT B) ITREI6

LEENIGNPNSBMBs — Boswagnl (330mgdsn mzabgdss. LEGNIGMMNL sTms s Sm-
aq6s bogds bbgswabbzgs gsg@m@ab — 8945603960, BobanM-JodonGo s domeamanno
— 353 gboo.

LISl JgdobogmEo @odms brogds o§Imbaggimma bomagdgdobs ©s bobm-
Renm-badgm@bgm 3s6406930b aogmgboor. b3080b B39mgdal, 369358 qddn sMLadmemo

3ogMnbs s bomdmb (33 gdal dggaso brgds safMgas@gdalb edms. gsbbsnmmgdom
LBFoggom n(33mgds LEGENIGNGS GBI dOL 30HMBgddn. Lobbsgn Babgdols LG ]-
&0l odms brgds Labmgmm-badgn@mbgm 8s64s6gd0m dMsgsmgqmsewn dmbzbal dg-
(CHENICE

%300 396-Jo8omEo 3G i3gboo LEEN]GNGHAL BsmdmJdbs brgds Bnswsadn ombama
35330l dggasm, Mmzs dmsbmddom 3mB3madbdo mEMzemgbBosbn 0mbgdn n33mmgdasb
96035mg6@0560 0mbgdom. sbgo boswsggddn @66 dal Jg8maa brgds 3mmmoag-
dab 393@0bo30s o dgmgase dgbgdadmmoa saMgas@gool ©sdms. dnfggm Goada, gb
bogds 393mbmgsb bngomngMgdaddn, HmIgmms bsbomszqda demage dg6gdgdammas.

Bomenmgommo ogd@m@ol as3mmabs dgmogbogds bobbsg boswogqddn. Gmzs 0b@gb-
Lom@oe begds domo ©sd0dsgg98s, Bossgn ymzgmbmomMom  oMndogds s o6 03bg-
3o mfrgsbmemn BngmngMgdgdnom. 53 3gMomodo da3Mmmmmasbobdgdn dmnsb sg3Mgas@nddn
oMbadmm Indqbmgzeb bogMomgdl. dgmgasw, 3mdnbob dqgbgdzomo mbatin J30Mmgds o6
46985 @5 saMgas@gdo ndmads.

9.4. 38hM6MANICN a6N33630Md

03Mmbm3ngmoe dnbomgdew nmgmads LEMJG MM s3Mga358qda, dmBoom 0,25-
1033. o 89406030 Bg8md85mgd00 Bosmsgn ndmgds 53 bmBab saMgas@gdow, 35d0b
0g0 0m3emgds bLGENJGNENm boswogsm. Bm3gdal astws, saMmbmBagema 8603369mmmds
od3b 2aM9a58930L 3qdsbognm L3 30(39L, Bymabomdn as8dmgmdsl s sg3Mgasdndal
RBMGH056mMdsb. 5309358 930b LEdGFo3gL SdemgMgdlL mabolb domsman Fqd(33gmmds. sag-
358 980b Bysmasddmgmdols 593 mEmBago dmbgds, BmMBgmbaz asbbobdmagMmagl saMgasdg-
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dab gmogmema30adn 8mbobormg bogmog@gds. oy 3megmma30s 39993935000 ©d goshbos
0850 BMENsbmds, 35306 s3M9a58980L saBHmMbmnmmn m30bgdgdas dsns, bmenm

0y 9369358900 3830EIR 3MEMmaMadmmos s FmMnabmdsy domamas —>45%, 353anb
3000 53MmMbmIomo mz0bgdgdocy demammns.

LEENIG PN Boswsgqddn 0dd6gds Lamzgogbm 3ommdgda bymabs ©s JogHab
dmdMomdabomgal, sgMgmzg om0bndbgds jofgn Lomdama m3zabgdgda. d3gbstinborgals
30bob3gmdn Bymal dqd(339emmds s 3oMgo 5gMs30s 063930 dozMHmdamemmaan®a dEm-
39Lgd0b go0dGomEgdsl s bs339dn Mgg0dal gomdxmdgbadslb. 93 dgdmbgzgzsdn dmng
398(30698mem0s  ©qbo@M0ggnza30ol 30Mmdgdo, GmIgmo M3sgmm LogMzgdn obygds.
396300 0gMnMgdam bnowogqddn bogds ghmbobgzsfo gobagmmadal  assg@onmgds,
3mgdo(3 BMbPMEOMb gfmae §3bnsb dbgmsm bLbsw bogMmgdl. bE&M]Gnmm bas-
039830, Lowsz Bysmn s JsgMo gMmIsbgonl 6B ogmbBab@gdos, bbzs LyMsmb sbg-
©900. b8336039 3oNEIEMMOs, (3m0d BYysmasd@ommds, bysmo asd8mmgsbol Jsg@b
4396 BMEnsb, 04d6gds sbsgmmdmma 30Mmdgdo s ©gbnGM0g0zs300L 3Mm3gLob
dq9ac@ 039603905 3dmE0; brgds M3060l, semdobabs s Bsabondalb 3nMmysbagdals

saq6o.
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10.1. 9M392N B6Jd

boowaggdal gobogm@a m30bgdgdol gbbogms dgztn 8g360g60L Labgmb 393806~
©9ds. 88 Lszombgddg 8mdomdobgb 3. gmmbo, 0. dmgbaban, 9. Imby, 0. 3mM35330, .
aMsbom, b. 39RnbL 30, o. BmEg ©s Lbg. Lodsmggmmadn boswagol gabazeb LEsgmmMd-
696 3. oMobgmos, a. 3mbBezs, 3. sd0fmsebndg, 3. gomogsbmndznmn ws Lbs.

boowagol gadagnem 30bq393L 8nggnomsbgds: bEENMIGMES, Bymmasba, 3sgMmasbo,
290, bagMmom gobogndo s gnbngnM-89Js603m60 m30bgdgdo.

10.2. 613R38N0L LIIADCIM BNBNSIAN C13NLIdISN

boowagol dmasm RnbagmM 030bqd93L Bogzmmzbgds: Boswsanl LodzzMngzg, dysmn
dsbob Lo 336039 S FMEANSBMS.

boowogol 8gsmo 3o bols bndz36039 BomB8msemagbl Babo dysmn xobab JgmeMmmgdols
03539 dmgmeamdol Bymol obobosb +4°C-ab 30mmdgddn. Lbgewabbgs Boswsogl gsshbos
3yomn gabab gobbbzsegadmmo bodzsMngg. dobo Lonwg BnbgMermma boswoggdabogzal
396ygmdl 2,4-056 2,83/L3*-8y s M oEadMmas Bassgnl dobgHommann® dgwag-
Boenmdabs s MmMasbmmo 3mB3mbg6@qdal d93(33gmmdady.

B0mgmB80bg80b s ygomgmdnbadal 8ysto gobab bndzzcnggs 2,7-2,8.

boowogol bod 36039 — dmbgdtng 39b69dsdn smgdmema s8bmemmB Mo ddMaena boo-
g0l Imgemmdal gMomgmemol dsbss. Boswagnl LNd3gM0gg gModmdao godmbagyema
oMm3939em0 Bnasgnl Bmbss s 3gMygmdl Bassgnl dgstn ggoabal 893wagbgmoa bo-
3009673980b bggomomn 3sbob @s FMENsbMdab (MHmmgbgdol) Lnnwals Jobgwznom.

boswagol bndz3cngg 0bMEgds byws, Y3gmedg B30, FMEM3s60 ©s MEasbyema
6030961989800 e 3mEndMbENEL NRmm Im83Mnzm Jggos dmMadmBENL 396.
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3b6. 9. 10bbsMn s by Bnswsagdab Immmmdama Isbs

babbog 3mE0DMbEG 0 Bosogn gbzngMns o6 Bnsamns mmgasbmemmn
<1,0 Bogongcigdoo;
1,0-1,1 JIGIOYmo sberse dmbbygero boswogo;
1,2-1,3 Labbogo dg3336039dm0;
1,3-1,4 bobbagn demnge 393 3Mnggdymn
babbogal J393m ImEdMBETn | bosoggdolb dmog dgd 33Moggdamo omygosmno
1,6-1,8 3mE0DmMbGo

yzgmadg bogmadsw 3336ng0s (<1,0-1,43/b3%) GMEGsbo ImEHadmMBEN, bmemm y39-
mady 33360300 (1,4-1,83/L3%) nrmzomEo 3mE0dmbE).

boswagol b0d33MN30L BMESLMSE gMmmo B(30M@ads Boossanl FMEMNsbmds ©s Lbgs
0365856 306imdgddn — Bomn Bysmasd@emmds. 3308m8, boswsand 3Mmggormdn bnsws-
a0l 8smaemo L8 33M030b 3Jmby dMENBMEBNL sALgdmds Bg@yzgmgdl oMs BoMGm Fom
03006 dmbgdsdyg, sMe8grm 5@dmbygHmma Ggbnl dqbadmgdgem eammgqdsdg 836030
3mE0DmbGob bgdma Brgdety 3mMadmbEdo.

Boaagnl L8 33MN3g M 300 dmeEns bossgal Jodom s BobgfMeenm® Baboendy. bos-
og0b L8 33M03g aobobadmaMgds bambabym — 3036m3g@Mal 3933gmdam. 3gmmunls 360b-
(3030 Bam3otamdl Bnswagmn baboms 330l goM33gmemo 3sbob dgbedsdabn dm(smemmdals
Byemal (56 BmBgemndy bgo@ oo bombab, dsgammamsw, dbbDmemals) gsbbadersada.

RME056MBs 56 @EMEmz6985 batrBmawagbl dmbgdtng d96qd53n Bassegmma Babal
boBamo3gdl dmenl Lnsogmggdol (FmMgdal) LogMmm Immmdal, godmbsbamel
36m(396@7330 ondmagm pamdstgmdseda sMbadmmon boswagol dmzmmmdsbosb.

booagol gmMNsbmdal aobLabodmaMem gsdmnygbgds doMmsdnta 3gmmmagda, obnba
9831936935 Byemab 56 b3l FmMEIMBOL ©oaqbsl, HBmMBgmoz bEmmow 3bgdL y39-
s gm&sb. boswsgol dmgmmmdoma 96 bzgoMoma 3abnb (3moBoo dgbadmgdgemas dabo
BME05bmdal 86 B mmgbgdol oagbs.

booagol gmMsbmds ©sdm ogdamns afmebmmmdgdfnm dgoggbommdsdg, dg6q-
dobs o LGB NEadg. J308056 Bosogmsb gmeMgdnm, 8dndy aMebmmmBgdmemn
dq00a960emmdal Bossal oJ3b MBOH™M oo FMENbMds; Moz MBMm bEEMEmEmmos
bosago s gbzogMas Baba dgbgds, Boo M@Gm Fomomans RBMmENEMds s, d0Madno.
boswagol J3gms ImMnbmbEgdnbmgaol gmmnsbmds Jgewagbl Boswsaol LsgMom ogm-
056mdab 40-50%-b. boswagol bgms gbzng®, mEgsbama bogmogFgdom asd8wnmgdamen
3m&0DmbGdo ab 0bMgds 60-70%-3y, beemm Gmeggdo — 90%-8wg.

LagPom BMENSEMds ngmazs 3odomafimm s oM 3d3nmoMmmon. BafMom  3o3omma-
9830 56 gmMMqddn Bosoa M bobams3gdl Imenl dgadmgds 3g3030qL Fo30mmatmmom
Rodm3ogdmemon Bysmo. Boosseadn gmMgdal, mssbemmgdom, 80%-b dgowagbgb 3o3nems-
o dmdab gmEgdo. 968 3930mafmmn BmENsbmds sl Bosmsadn wown mMmgda:
3BsMgd0, 303980L Lgmada, Fgbagdal asbEmbbal d98mga oMAgboemo mMgdo, abobo
230 5G5Mgdl Bysmbs ©s 3sgMb.

boswago bymboy@gmn gabagnmo mz0bgdgdom bsbosmmgds domama bsgHom gm-
056mdom (Bm(zmemmdol 50-70%) ©s s9Msznom (35-40%), g.0. 3sgfnm s oM Bymom
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393L989m0 gmEgdam. sMbgmboyMgmo gobozmmn 030bgdqdal EMML LogMHmm gmEns-
bmds dgomaqbl dbmeme 40-50%-b, bmeam sgMs300b gmENsbmds — 15-20%-; aemgzon®
333603 3mM0dmbGIo LogHom gmEnsbmds g398s 30-35%-8w7, bmemm sgfszonl gmEns-
bmds — 10-5%-3c0y.

10.3. 613R38N0L BNBNIIA-3IJI6NM3IAN M13NLISIAN

Boowagol gabdagnm-39dsbogmma 30bgdgde 860336qmmasbas Bossegnl ©sdmdsgg-
3obmob ©535390M9dmmn Lognmbgdab, ggmaGogomma 33mg3ab, Labmgemm-bsdgn@Hbgm
856406530bmgal dsbaemgdal dgmBgg0l, 339bqdemmdal s Lb3. ML, Bnswsgnl gnbo-
396-894560306 030L9898L oo 860d369mmds od3b 8(39656nb Logmzbemabomgal: bdo-
o aows3by3q@) asgmgbol sboabl gqbgms LobGgdnl gobsbamadsdg (0md(3e, Bgbaab
b3gtnon ©sbmms smbq3lb e Loowgl, MmBgmag 360d36gmmzbow smgdadnds 3s-
35em0 LobmPEM-badgmEbgm 356406530L 8mds BoBamal bggotno obmemal).

boowagol M8magmgbo gabozn@-3gdsboinmn m3z0bgdgdas: bndsgMy, d3mmmds, dmab-
&039mmds, b5d350mds, ORMBS ©S goKR0MRIIDS.

boo@ogol bndsgmg — Babommds, GmIgmbsg 0hgblb boswmsgo 3sbdn Lbzs Lbgmemal
d9bg30L EAHML. aBMBgds L3gosmnmn bymbsbymmn s gsdmabs@gds 3a/L32. dsmsman
Lo8saMg Bnaogqdol (3Mmn Badazm@-89dsbngnMo s saMmyadagnFo mz0bgdol doB-
396989m0s. domsemn LodogMal bnswsgdg 339656 (3O FomsMEgds. LndsgMg ©o-
3m30gdmmns 58960069057 ©3@ 76056980 q8(3060930bol 0l 33390Mo ndMEgds.
Lo8sgMgbs s Bqbnsbmdsl menl osMbgdmdl 8dntmm 3033060, Mm3gmay bsbosmmagds
3qd6rmbadmmn 3mMgms300m ©s smbgzb 0,8-1,0. Lbgassbbgs aMebmyem8g@mmn dgc-
aq60emmdab Bossgnl bodsgMmg n33emgds o BoMamgdda — 5-7-0sb 45;33/b3*8g.

bzgomnomo Bobscmmds — doms, HmBgmoai 0bofiggds boswsgab ¢ggbal goma@ns-
mgdabsb. bggoMnma Babsmmds @s8m3owadmmons 894sbngnm 3gmaqbormmdady, LG M-
J& O BgmBemgmdsdg s Boswsgal LndsgMgdyg, Bnswsadn §gbal dq3(339emmdady.
3306905, BmEabsa Ggbolb d98(339mmds 15-25%-0s Lbgowabbzgs boswsgdn bzgoMnma
Bobocmds 396yqgmdl 1,1-0sb 0,43a/L32-3y.

Boowagalb LodsgMabs s bggoMnmn Bobsmdogamdol gobsbmBswm nygbqdab Lndsgma-
BmB9dL, ©0bsdmaMoxqdl. basmsgmmn dMmgamal boggmg smbBamab ML Lbgssbbgs
3mE0DmbGab LndsgMal gobbsbmamsew dqd8bormas baggmg bgmbsbymgdo.

60sog0b 3dmenmBs — bossgal @bsto BabssmBogamds gombomb aoqdg mebm-
masb, Hm3gmoa dodsMormmos Boswsgm®o baboms3gdal gsbbozom3g3gdmo. y39-
madg Bomama d3mmmdao babosmmgds mabs boswagn. boswagal d3memmds 8Myqmdl
domnsob o RMamgddn s ©s8m3nEadmas aMmsbnmmdgd e dgoanbormmdsdy,
3n3qbolb 353(339mmdabs s §gb056mdol gmBamgmdsedy. Labmgmm-bsdgn@bgm
856756980L 39ds bsBaemgdal yzgmes goobgsmndgds bogds Boswmsegal d3mmmdal go-
o3omabbabgdao.

boo@ogol 3emsbngmEmmds — boswagal Mbstn, domnsbmdal onMmsgzmo dgo(33e-
mmb gmds go6gdg doemal bgaszmgboo s 3g0bs@Ambmb ngn gofgdy domolb dm(so-
mgd0b d98mga. 3eab@ozmEmds ©sdmznmgdammoas Bossgnl dgdsboimd dgoagbormmds-
By. y3mody 3mab@ngnes mabs 894sbnznco dgwagbommdal boswago, 358w 8meab
»0bbsmgdo; d30898L 3mobBnzmmmds o6 asshbos. 3mabBoimmmds nbdmBgds 3oMmmdaocn
boono — Semobo@ogmEmdob Gogzbz00 56 3mg0(30968000.
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396smn Boswagn BomBmamaqbl gbgngm boswseal. o s306ygdm Bymal s3s@qdsb,
35306 LoggbgngMg m30bgds @0 3SMAgds. aot33gmmn Bqbnsbmdal 30mmdgddn Bnswsgo ab-
490 396939d5L s gbadmadgmo brgds dobo ©sbzgss. bymal BnbndsmmGo Mammgbmds,
mdgmai Lagomms, Moms boswsgds onbymb msbzggzs, BomBmmagbl 3emabidnzm®mdals
J39000 96 ©ab3930L LabEzsMbL. bymalb Mommgbmdal boswsegnl Embsbmsb dgmstmnds go-
3mobabgds 3Mm(396@gdnm. o aszeaMdgmado Bymab @sds@qdsl, 35906 Boswaogn bgem-64-
M POM s RO 3msbBoznmn gobogds. dgndmgds ogembomo abgm doamdsmgmdsl,
6m3 o1 0300980 $960060 boswagal bsbaemb, as3ymaze 3066m Bedemam (3358gemnm)
M@ bobomo, 030900 339Mm0a3900 IRsDY @ dm3zaMEysdo ©oxsl J3g8mmsb b
33960056, bossgnl bsbormgdn ggMmmads. Boswsgnl sbgmn Brgm3stgmds Botdmace-
aqbL 3eobBngmmmdol dgms bodmgomb 96 wybsmdol J3g9ms Lo drmzemb. 33mamdn wo-
$96056930L5b Bosogn nbyqgdl ©gbsmdal m30b530L dqdgbsl s Fobo emabinzmGmds
3(306g8s. 0 gozsamdamado bymoalb ©s858985b, 35306 Bymnm goxgMgdmmo Boswagal
M@0 6oBomo dgFogds am@Gydol gomqdgs. bymab Mommgbmds, GmBmalb pmmbas bog-
3o Boowagnl msgabmgama dggmmgds, sMab oybsmdol dgcs b denzso.

583356500, Bno@aal goshbos 3mobBngnMmds, Bmmgbsy ab 08ymxygds ©a@gbnsbgdals dro-
am3sMgmdadn 3mobBngn®mdal Dgos s Jagos LadmzeMb JmEnb. bbgemads Bymal 398(339-
mmdadn 88 M 8roamdsmgmdsl dmmab stal SenobBngammmdob Gozbzo 56 3mgao309680.

$7b056 BgmBomgmdsdn 3mab@ogm® Bosseal assBbos d3memmds. 3rmab@ngnmmdab
aom35mabbobgds brgds Lobmayemm-bsdgm@mbgm 8o64sbgdals Lagtgma bsbamgdol go-
03m0b s bsbgsz0lb 6mEmIgdol mewagbol Mmb.

boo@ogg30b 693350m3s, 3mmob@oznmmdalb dbasgbow, gob3nmmdgdamas mgdal Bsbo-
339006 s Bymab sMbgdmdnm. Bgms3bmgds Ggbnsbmdal gofM33gmma bamabbabab,
0bg3L 85JL0dm3L s 03mgdL boswagol as@s@gb0sbgdabal. bgdzsmmds abdmBgds do-
oo (35dmba@mo aMsdmdom), Mmdgemag o9)(30mgdgemns, Moms Imbogl Boswsgal 1132
R3M0mMdab Dgsd30Mnwmsb mommbals goMggo@nl dmbyzg®s.

b0o@ogol woxmms — 353m3Mmdal @HmL Bossgol Bm(zmmmdal 53(306Mgds. oR-
m3s ©53M 30qdmmos afMebmmmdgdEnm dqdswagbrmmdabs, mgdob dobgGorme dq3(3-
39emdabs, 3mrmoEgdol JopBmanmmdal batabbbs s Bymoalb bsbyab dq8(339emmdaDy.
oxmdolb d98gy Bnsogal dmzmemmdal msbogemomds Ggbnsbo boswagal Labyal
3m3mBLmsb godmabse@gds 3Gm3968qdnm. oxmds BFnMmm 50l ©s38330Mgd-
0 30%0M%3905L08b, M3 YRM™ gns 3oxnMR39ds, oo YPEMM dmogfns EOsREMI.

bossgob goxnmixsgds — gb 3Emigbo amobbdmdl ©so@gbnsbgdabsl boswsgnl dm-
3m0b BEsb. ©3896056980bsb Bossegnl 8m(zmmmdal bHwolb dggemmgds 33Mseemn
boswagol Lobynl Imzmmmdsbosb  godmabs@gds 3Mm(396@9d0m. gox0MR398s oM 30-
©9dmm0s boswsgdo 3memmamgdol @s mabs BnbgMomgdal q3(339mmdady. asx0MR39-
dab yggmadg damamn 8sh396g8mnm bobnsmEgdnsb 8mbmdmmammba@nl dgmaqboemdals
®0bs s Bo@Mnmdom dadmamn boswaggdo.

10.4. 93AM6M3NJICN 36N3363CMdI

boowagol xnbogmd 0309398l assdbyzgdn 860d36gemmds o3l Bamsm3mmaund-
Gogemo babmggemm-badgn@mbam 3mmEnMgdal dmyzebsdo. Bossgal LogMHmm gaba gy
o godognm-89do6ognma 30b53980, LobmPEM-bsdgnEbgm gsdmygbgdal ©EMH™L, dgo-
dmads dg0335mmb s3Bm@ 94603960, JodomMn s domemmannma bgdmJdgogdao.
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386m@B 57603960 bgmbgdoor (8mbgbs, 3mm@ngs0s, 808393bs s Lbg.) 360d364-
mm3boe 0(33mqds Labbago s Jzgms 3MEdMBENL LN MNgg s LdgMomm FmENsEmds,
3omn bzgotoomn Babsmmds. bbgswabbzgs sgm@gdbognmn bgmbols gs8mygbgdno basws-
a0l bgs ImEdmMBBGdn adgblb bgmbaygm dqbgdol. Lobbsgal dnfal asgbzngdgds
bgemb Bymdl boswagol sMsbgmbayfgmn gabognmn m30b93980L dm30emgdsb.

JgemomEoz00b Jodom@o bgmbgdo (3300L dmsbmgdnma gmdggdalb dgwggbormmdsl,
boowsggdol Babagmmo s RnbogyM-Jodonmo mzabgdgdol domgm 3mB3madLb. Bosws-
3900 gabagmMn m30b53980b yzgmodg ao3M3gmadam Jodon® bg@bgdl doqimogbgds
3g939 Booogqdal Im30Mnsbgds, do(zmdgdal dmmadsdomads, bgmmgbama 3698530 bo-
30009693930b  (3memndgfgdab) Fg@sbs. 8m306056980b Jgoqaem Bossgn bogds @umm
LEENIG PN, obdn 0BAEdS BysmasdGommds s d30Mmgds Lodz3cngg. dmmads-
dofgdom bogds dozmdn baswmsggdobogalb Gm@g Mgodionlb dmsamagds, Mdxmdgbogds
domn gobogmmn ®30b5d980 ©s LEENIG TGS, dnsboddnma Bs@Faondal joemz0mdom
39330l dggaem 0(33mgds boswsgnl boBsgmyg, bggoacmn Bobsmmds, Bqdzemmds ©s
bbgs Gabogn@-39s603mM0 m3z0bgdgdo.

boowaggdol godogmGo 30bgdqd0b  gomdxmdgbadal dommmgommo bymbgdo — gb
M0l 3@ memmo 3(396Mgmmmdal bg8mddgogds, LogMsdgdal omgbgs, mMgsbmema
Labydgdolb Fg@obs. boswsggdol dJodomGa FgmomEsgns (Am3aMasbgds, mmsdsdatads)
b GoMEgdbmmglb MMasbyma Lbabmdgdol asdmygbgdsbmseb gMmswm. sbgon 3md3mgd-
Lyn Bg8md850980b gmgase Bnswsgn 360d36qmmmzbom n(33emal Boymegngmgdab.
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11.1.9M392N B6Jdd

Byomo Bosagnl gMo-gfon 48603369mm3sbgbo s bs3domm dmdaemmn d9dsmaqg-
bgemo BoBomns. Bymal 8mbaBnmamdao bmM(zngmmgds asdmgn@zal, mEasbama batmhg-
6980l 3980x3035(300L @s BobgMommnbs(znal 3Mm3gbgda. BossgmMa &9ba Bom3mswaqgbl
8030mmEas60bqdab s @dscmabo 8(396069980L Logmzbmal baggmdggmb.

3(3965619qd0Lb s bossgm@o 3o3Mmmmmasbobdgdal bm@mdsenyn asbzometgds dgm-
dmadgmos $960b bs3dsmabo Mommgbmdal gofMgdy. 1 amsedn 83Msemn bogmagmgdalb dgbs-
436gmma 3(39656g batigoglb 200-sb 1000a-8g Bysmb.

boswagnmn §gbal 3mbobormgmdam brgds bozmngMmgdgdol gomssmanmgds bosmsan
3Mmgomdn ©d 3qb7dabyn boswogmmn ImMndmBEdal asb(zom 3939ds, safgozg bo-
30009693q80b boBomal go@sbs boswsgmmo 3Hmagammal astgm. boswsgal &gbnsbmdals
BgmBatgmds gsbbadmaogh 30l gabagnM-3gdsboine 030bgdgdL (LodjMogzg, bgdmszba-
3o ©d bbg.). Bysma, BmamMy mgM3mBatganmomgdgmo god@men, asbbobdmagmagl bas-
0080056 5 (3960610056 LMdML bafgzol smBmgmgdom ©s GMbL3aMS(300m. G-
bob gomssmanmads Bosseadn s 30l Dgsedn®mdg asbbobdmzMazl dmangMo 3Hm(3qLL,
mImados POMYMPom gozmgbol sbgbl bagmayng@gdsbdy (gmbas, bgms dMggdawsb
Logzgdn 9mgdab@adal go@sbs).

boowaggdal Bymmgsb 30bgdqdL s Bymal gyndL 3Gsgema 8g360960 LBs3mMdws
—a. 30bmz 30, 9. Bebgemo, 3. Goggmgo, o. JoGRgMmabn, g. 393960, 5. Bmrg, 6. 30BbL 30,
. 35635B93b30 s Lbs. bodemggmmmda o8 Loznmbgdl LBsgEmd©EYb 8. sMmabgmos, a.
3mb@ogs, o. dmbBgMgmns, 3. s80Msbadg, 3. gomsgzsbmndzamo, . @Mdsdy, k. mmdady,
o, mmdady, 3. cmmdadg ©s bbs.

11.2.6N3R38N0L 6I6NL 308I8MANJBN, BMABIdN R LILIAN

boswagdn ¢gbo dgndmgds agmb 3ys@, s0Mm3zsb s mbgzsm 8gm8smgmdsado.

boswagdn godmaymas Boswsgm@o §qbob d98mgan 3@ gamc0gda:

gmob@ocrndszommn 8960 dgsMom 3938001985 Fnbgmaomgdl (sermdmboemozedgdo,
30Mmdbogdo, oMoz dofomgdn) s Jgoal Bossegnl 3y gobsdn. dsgsmoms,
ama0M©37s3d gorn30dol 3MabGomabazoal s ®edsdafnl Bom8m]dbal mmlL CaSO,
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gmgge 3mmggnmob g3e38nMiogds Bymalb mfo 8mmggnms (CaS0,* 2H,0), gmgofod-
9935 63@M0m3al 3M0L@Gomnbo300L s FoMedoemo@Bolb Bsmdmddbabol — 10 8memgzmes
(Na,S0,+10 H,0). byemal gb 3o@gamns 3(396560bogalb donbgomdgmos.

dgsmo 8960 3gFomonmow Rbrgds Lydbmbamsw as3ynbsz bnswsgdn ©s MbyzgBoQ
23630905 IMedngo FdMormmdal Bnssoggdol J39ms 3mEndmbEJo.

mEnfrabydfo 8560 sbgdmdl bossgal 359630 Bymalb mGmdmal gmmdam. o8dmb-
R9OMEsb 96 Bnowsgal dnabno Bymal smBogdmadol dgogase boswsegdn dmbzgrmabsl
&960 3mdFamdl gm@adbs s bogsMngmggddo mEomdmolb awo ©Mg3eemMdal sogamagdo-
b Bo3mgdo ©Mg390mdal sanemgdsdmg. LydmbmMo o6 dmwmdnzn BbMarmMdal bnorsgdn
mEogemobgdto Bysmo gomssmanmogds (3030 BOMBEGNLID, Lowss 3mB3gbboMmads, Mg
065BmbgdL Bl Mo mal edsem Mg 35mMdsL dBMamn s gombmdaro 3Mgqdal bobe-
356Dg. byemolb Mmool 3sbogmo asssmanmgdobogal aof3zgmmn 360336g9mmds og3b
Bosogm@a Jogol odad gogeMmommagdal, Gm8gmo Azgmmgdtng omnbndbgds bgws 3m-
0dmb@dn Fsmn gcdmdabol mal gob3s3emmdada. s83mbaggfmma 3s9Mnb sbmms ©s
59MmEnbadnzmn dargdo, GmM3mgdoy Abrgds boswsegal bgwsedombdg Jotnol dmddnmgdabsb,
5dm0gfgdab mmmgmabgdto 960l (3390mgdsmdsl Boswsogbs s 988mbeggmb dmtinb.

obgzom0 B560 >Abgdmdl Bossadn 33mmo s msgabygama Bymal Laboo. ymzgma
Bomgoba batdmmaqboemns $960b Me8wqb08y Bm®3aom.

1. 8dmcmo 8960l Fg393905 brgds ystn bosboems 3930l bgosdomdg Bmmameadao do-
Bommgdol doemgdom s 0ymes 8YsMom s RodsMoE ©5353d0Mqdmem & qbsc.

dgsEo@ 39390698 mmn (JogHmb 3m3memo) $960. Baswsadn Bymal mGmgmol 6sbo-
m53900L 3md@omds s domn MamEgbmds Mgammnmmgds bm@Mdznmmn domgdom — mM-
odmobgdeo Bymob dmemgimmgdol dodonmmdom bossagn baboms 308y ©s abo
35M543b0m dyoMom 35330698 JogMmbzm3mem Byma.

3yotn baboms 39800 MM dmabgdfo @960l 8nbnmmmdal daemgdo 8mddgwgdqb 8(30-
g 3s6doemdg, Bm3gmai Mol Bymoalb 8megsmmolb Gs8w96085 ©0sdg@ML. byemal
30390 M0l sbmMS(3ns Bossgmmo babamszom LEmmogds:

) bsboemoznl bgmedatrmemon Mol dqdswagbemmdadn gds30mmo yobadaal s@m8qdals
Byomdomgabn 393806930L batigby;

3) 3900mbg30L 3nMa@o300b bafg by, MmBmgdaz asbmaggdmmas Bsbaems ol bg-
o306y 3ogbomdol os@mIgdal Lomazamdol s sBabal sGmBgdnc Bgbs(33emadals
n%mam(ﬁ%‘gg 636@)0@3680.

boswsgdn mBmgdmabadto &960b bmMdznab 3Gm3gbob bsbyobn LEswas drogmds-
9m3L m300 BogmogFgdol bgsdntrmma Bmmagzmmgdom ©s 0mbgdom Bymolb mGo-
Jeal dmeg 3mmgdob 80bawgsda: RBrgds LmEMdnMgdama dmmagimmgdal dnfggmo Iy,
6mImab bobdg 0bdm8gds Bmegzmmadal mEo-bLade ©osdg@om. bymal 8mengzmmagdals
398930 36 1339 Bnodogds Mmz00 sbmMdaMgdmmo Bymal dmemgzmmadoo s dbo-
dmdoqds 3smn @admemma babnsmoom. 83g3560m, bmMdoMadmma Bymal yzgms dmeng-
Jame 335300 MM0qbdnMgdam dramdsmgmdsdns. Jzndab 335G 300 Bymal mMojemal
LEB300Dg RoBeMgdmmBs ©53306039089085 a30R396s, M3 FMbmBmmg Mmoo dGab
Bat8mg36s brogds Bymal m@odmal dommnsb 3306y Bb6g30L MmL — esbrmmagdoo gom-
mMdomn §96056mdal 1%-8wg. mEodmab 66930L d98amBn dMabolb nbygds d@Mszsma-
0560 bmﬁi‘)@nob SF)mGabo. 80-85%-0ls q;o(ﬁggm&omo @360060060[) (gﬁ)mb Bna(ﬁmbdm&ggn
Byemab s3b30b Lobgg Mol 30-50 meng Mmool ©0sdg@ M.

3yoMoe 3393806098 gbb sbabnsmgdl m30bgdadn, Gm3madag asbsbbzeggdl Bsb
930300 Bymabash: sbsbosmgdl gomowgdmmoa Lodzmozg (1,1-1,7), bsjmadan cdm-
$9390mds (ssbemmgdom 0,5), o6 dgmdmos aobbbol gmagd@®mmmodgdo s gos@ommb

121



128

J3AMBNIRIBABMRBIMSD
03N XI | 603RI3IBNL BYCM3IIEN M3NLI3IBN R BYCNL AIINAN

9@ mmo ©gbo, 56 ngabgds -78°C-dg s asshbas 3q9s6n 3o m30bgdgda, MmBroms(s
mobenmzogds Lbgmmgdl (sd3mal Bmummonn s ©gbsmdal bmzstom). Bymal 3otgg-
™0 360l sbmMS(300b ML gsdmoymes ©obggmgdol Loodm.

3ogmmbgm3gmao Gqbo 08mgbsrm dystaw Mol dgz039dmema boswognmn bsboemszqdal
Bgsdomdy, MmB dobo dmzamagds dqbadmgdgemos Fbmeme MG Jmobgde doamdstigm-
35do boswagol gobmmgdabsls 100°C-bg bg300 4-5 Losmol gobdsgmmdadn. ystom s 3o-
3906980 (30gBmb3m3mmon) ¢960b Bodbodsenmn Momeabmds Bodmomaqbl Bymm-
356-30B0 396 3mBLEGO6EGOL s Jofbndsmmmn dogEmmbm3memmdalb (33) babgmbmmgdomass
(36mdacema.

RQodoMmo@ 5353906 98memn (56 s3b3009360) B960 >0l Bysemo, HMIml ©s 393905
bgds 03 dmea Mo Bnbaemmdal domagdoo, GmImgdos vmnds@qds dogdbadsmmo
30gmmb3m3nmmdol LooL. dobo dofomswa 60dsbas Bymal dmemggmmgdals mEoqgb-
&0Mgdmmo gobmoggds. §adeMom ©s39330Mgdmmo bymalb y439medg oo Mommgbmds
dgodmgds 2-4-%96 5358 98megb 8ojbodsemmn 3ogBmbgm3mmmmdal boworgl. Bm-
mg3mem@o Jodonmmdal dosmagdoo 95393900 §960L gb 83 qdocn Mommgbmds
boswagl o6 dgmdmns dmsborgol Bymol mGodmom gogg®gdama 583mbyggmoabs(s;
3535605 35380090mm0  §gbo bmMdafmwmgds dvmmme mbgzew  gb0msb boswsgmmn
boBams 3gdals dgbgdabsb.

3yt 0353d0M9dmmabash gobbbzegqdnm, gsdeMom ©5393d0Mqdmm 96Lb dgu-
dmos gfoo  boswsgmn BaBnms3obasb gomssmgomgds Lbgs bsboemsobzgb: MuEm
bgemo sx3L3980L Boboems 398086 bojmadsw bgmo sx3b3980m bsbams3qgdabggb, dogMsd
9L 8mdEamds gbadmgdgmas dbmmme 3530b, BHmEaLsg sMbadmdL Bgb0sbmdals 3o 3-

399900 afMo0gb@n s LEMMmEYds domnsb Bymos.

R3odo0@  ©53533009dmmo  §qgbal Bmomgds dgbadmadgmons (3968 M0nmanmgdom
(3968 M0xmanc asbznmemgdamon smamma sRJafgdnm) b ©sbbgbnor (68500-20003a/1:32
6693000).

%0300 ©5353306989m0 (56 53b30LgdM0) Ggbo goblbgszwgds Bosseadn sMLgdmemn
R3gmmgdogn obggem §gbnbash dbmmme asbbbamo bagmngMgdol Medwgbewdy wsodsqn-
o9dmn 3mb(396@Ms3000 s 3oy4nbzol §qd3gMmeGmmom (-15°C §533gMa@enbl adzgn-
0380bab gomyobogn Bymol Bommgbmds mMobemmzmgds odbadsmmn JoagGmbm3mmmmdal
Loowagb).

Byemab y39mody oo Mamgbmds, MmBgmoa dgndmads dq30390mm 0gbsl Bmeg-

Jaea@o 80bommmdal domgdom, BsmImemanbl dofbodocra® dmeng ymera® 9689
3o0m3sb (398) s ao8mabs@gds 3Mm(3968gddn Boswagal 3sbowsb 86 dmznmrmdomsb.

2. mog0bmgomn §5bo a3b3098s boswsgdn 3g8mgan gm@mdoom: Rsdmznwmgdeemo, dnd-
ngnQvn 66030@080‘3@0 o 0)030[)‘3930@0 6ﬁ030@)0(30‘3@0.

JO30enE M -0530098mm0 B960. 8oL sbabosmgdl dMwdng b MHMgdno Bysmdna-
(339 3mM0bBMBEGIM6 JoMHmbE G NG 3938060980L MJmbermmds. ab Boc8mn]dbgds
boowagol bg8mmsb o@gbnsbgdal MM (63080l 56 dm@BYdal d93wga). bgdmmsb sb-
39m9d0b 398mga Bnswsgalb Dgos dmEodmBEgddn ©s30qdmma §gbal y39medg ©on
omEgbmds Bamdmawagbl bnswsgol mdznmgb 6 boggemg 968g39@msb (998).

oMhR9396 Radm 30qdmmo @960l d53gg LobggdL:

) dgd0me30@gdmmo jodaemommenom-hsdmomgdmmoa. agbzwgds Lbgemabbzs ate-
byemmBg@Mmmn  gmagbormmdal  boswsadn  asbsem3g3gdama  dgxamygdolb Loboom
3yotin BoBoms3gdolb dgbgdal Bgm@omadal gomdgdm < @@ Ggbnsbmdal 3oGimdgddn.
30mmbEOG03MM0 MBy39@mds o6 50b0ndbgds, Bymol dq30398s bogds 3o3nmsGamma
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8) do@sbnosog M jodners@mmems-Fodm jomgdmman. 3536 (39emgdaemas 353Omb@ &=
J&mE0b 8dmbg boswasgda, 53L93L 3edamsGmema Mol BmMMBL, HmMImagday as8Lggomes-
396 9361985890b bossgal <@ Ggbnobmdal 306mdqd30;

a) dodmomn odomommmow-Fodmoogdmeno. agbzogds bosdmommo  sM(33emm3sb
boswagdn, bgmedatrmem IMqdn, bEmmowm o3bgdL Boswsgm@o Fobob gmEmgsb LogMzgb.
&qbab gL bobg 0436gds Bassgnl 6 aEmBB AL Lobyobo LoddMseemal EMHMUL; Babo dg3e-
3905 brgds odomotrmmoa domgdnm. §9bob dg303980d0 o HmEL SLEMmgdL cmsgo-
06 33semn boswagal bmbGo obggmgds. sdabsbosmgdgmoas Bsdmama dMal brzrmemo
L8dmogMyg, MMBrOL a5sdgGgdabal BmbsbBEmEmmds aMmaqzs s dmgmoa Gqbn, 3ot
Rodmborgbobs, Rsdmgmnbgds J393mm;

®) bm@dzomen-hozgBncro. 6300988 Ladmsmm s 8dndg 8g4sbozm@a dgoaqboemdals
boswagdo dbbzamm xmE73d0 BozMmm oRamBgddaL bobom, MmBmgdaz 0dmEmamgdagmos
9608569m0bgsb 3g3939800m 3mmn bymowasb. 8abn dgz039ds brogds bLmMdzommo doemg-
oo,

Jodomomamon-dndxgboemn $960 abzmgds mMo gmmdom:

o) d0dx9b0en-wo 3000987em0 Jodomsmmena Bgbo Bsdmoddbgds v@ s dgGo Ggbos-
bmdob 306md5330 J398mm gobmoggdaem dMqbmsb dgmemgdoo (gcm 3bbgnmeammmas-
b0) 3dndg dMgmdcog LoD Jgdo (BGH™ BzMomumEmmzsbn);

d) d0dx9b0cm-3030msGmemo. 33630980 3930msfmmo 5Mdnsb Gqbal Laboor Lbgawsbb-
35 aMbmmmg@Fmmo dgoagbnmmdal bosmsadn boswogn@-ammb@ol Bymgdol oMmg-
dooo b dndogo Lo 30l Me3vg; BoBmn]dbgds > 98 &9b05bmdals 306mdqd3o.

3m 398 Bossgdn BogdLndsrrmew dgbadmadamo  3edomatrmm-8adygboma §q6al
omEgbmds BaMBmawagbl jodnmsGam 8968 g350m8sb (38)-

osg0bagommo gmogodo0memn Bgbo — dabmgol @edobabosmgdgmos gomssanmads
L03dodnl dagmals gogmagbao. aymegs MmE Labg:

8) gogmbgomo §gb0 — adymggds Loddodnl dogmnl gogmgboo dLbznm GMEdLS s
565 3030maMm LodMEGYgqgddn omdsgsmo dmdMomdol dpamdstgmdsda, Moy dg0dRbgss
Bosagol > 0@ &g6056mdal 30mmdgdan.

d) byocndgdi339emn 3mE0dmbB 930l §960 — amb@ob, Boswegn®-ammbEnl s Bosws-
aneo Bymagdn, GmImagdo 893939090 Bysmasnd@omn d3gugboma dMab oMbgdmdal
dqgasm. Bymgdo dgndmagds aymb ©sdmastin o6 JnpMogmoznmn sbbgzol bbzsmdal
dq8mb393590 Rod8meagboemn Bysmasddmg dMal mabammdal 8ndstmormmgdno.

11.3. 6N3R38N0L 65'YCM36-3NINIAN C13NLIdJN

boowagol MBmsegiglb Bymmmzsb-gabozn® m30bgdgdl dng3mmsbads bysmdgdoz9dmm-
doon, Bysmadbggzn o Bysmasd@emmdamn bsto.

boo@ogol 6yoendnd30398cmmdomn mbso. baswmagolb 8ystin gadab mbstn, bmEMd(304-
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3L 3og®mmbim3gmo Bymob aoM33gmm Momogbmdsb. 8ol godmbso@egab 3Mm(396@9d3dn
bosagol sdbmma@mGon 33Memn boswagol Bmbalb 808sMo (308maMmdaenl t= 105°C).
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30l 894obo3m@ dgdsagbemmdady.
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1d3069b0 §g6&9350Mds (@) ©sdm3aEgdmmas boswsanlb aMsbammdg@nm Jgo-
39b0mdady, 80l saMgas@memmdobs ©d BmEsbmdedy. MIMsgmgl boswsada M@ Jgsw-
396L bossgmEin dabol 20-30%-b. @s@agbaemns g330Mommo @sdm3ngdmmgds boswagnl
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Byemal Lot 3gLbosb, BgnogL Jodomemmmawm-30dykgbarm §gbL. 88 §qbal smEmdmgdobsb
3930 5M3aslb byms 30gbosb ammbEnb bymadal Lo 30sb bogds bymal sbsemn
aeageb 3g3mbgme. 3ednmo@mmo 8qbmgzomdab (38) Lowowy aMmb@ab Bymal Lbgs-
obbgs ©MbaEsb o6 sfnl dMwdngn. ab o(33emgds bossegnl dsbol 17-20-0s6 50-60%-3wg.

31bgd5d0 bnosgal ¢9b0sbmds 8603369emm3bom n(33emgds 3odamotume-abggmada-
mo dM0b gomamgddo, s80@ma, 3odamanma §g6@q3o0mds gsbabsbmaMmgds medmMs-
&mcnsdo Bossgab goxgmgdoo 83069 (30m0bMgddn (bndsmmom 15-20b8) ©s Bom-
dmo@aqbl godamofmma &gbol doglbodsmy Mommgbmdal, Mmdgmbs ©39350L boswagn
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5206036985 Bossgnl y39medg oo BysmasxgMgds. o8 306mdgddn bosseadn sMbgda-
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boowogol bysmsdbgzn mbsmo. Bossgal Mbsfn, gsdmobzomlb 383nmoMgdom &gbal
06935, BoMImomaqbl 8ol Bysmsdbgs mbomb. dmbgdsdn amegndsznmmo bymalb Lo gb-
036 0436935 3o30moMmma-80dxgbama 5dns. sMdnsda @ 9b0b 3g8(339emmds 3(30609-
3o J398m@sb Dgdmm, 00mgdalb bEmmo §g6@8q390mdnrsb M33069L §96@q390mdsdwmy.
3930 oMdosl bnddmogtyg o6 boswsggdol bysmsdbgzo @bstn ©edm3nwgdmmos
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35633910 $96056mdol 306mdgddn Bywmgds 3e3nmotmman-Redmznmgdama §q6ab
350050a0mqds ©d smMmdmgds s Bossadn Ggbal smBsgsmn mdMomds, Moy asbadn-
mMdgdmmos 3930maMgdalb gobyzgdnms s megabagsma Gqbal doemasbmdol Hrgqznm.

&qbalb 360336gmmds, Bmegbs Dgdmo Rsdmznmgdamn §gbalb dmdGomds bywmgds,
M0l jodoemsomgdob goby3980b 896056m3s (66(?))' 3obo boowyg Lbgs sBaMARgbn Mobods-
60 306mdgdolb MM, n3gmads boswagal bEEMJ@nEMma dogmdstigmdol dnbgwzgno.

AbEOENIGNOM boswsgn MRdm dgBow 3oMas3b Bysmb dobn gsmssmgormgdabsl go-
dmdBmMdols 360[)336, 30@(4)3 b@é‘gd@‘gﬁ‘g@ﬂ 600(9060. @b@ﬁ)‘gd@)*@ﬁm, Bdoaa 6606*3@(*)-
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Byomasd@ommds ndmdgds ¢9bolb batigom (83) goMm3zzgme mmdo (b) bgznwsb Imwo-
8030 30MmbE G0N B6930LsL (538 Bymob Lgg@n). o1 Bysma bgwgds Jgosmgdom
3d@aem Bnooadn, 35306 s8q6056930L LaByal 8m3gbBqddn Bymal batga doemnsb wo-
0o, Maasb bogds &qbab dgbmgs Bosmsegnl Dgws gbzngM ©s bysm@gzsw 3mdmbmszsb
3mE0DmbGdn. dg8amd Bymalb botign cebosmsbmdom B(30Mwqds s ©agds bymal
Rogmbg0l 8mwdngn LobbMaggg b Gorm@Ma3ns bymoo goxgMgdaem Boswsado.

11.4.6NR38NL BIGNL Lb3IRILLIV LNRNRNL 33CI6J 3BIGIANL
BALILY RJ 3363N01DAIDIBI

LogmEbemob 3Gmgbdo 339bsty 0Yygbgdl Bymoal o Mommgbmdsl. bymal Bmage-
0 3obs obaggds GMbL3nMsznady. Bysmda 339660l Bmambmazbomgds gsdmaba@qds
&Mobb3nMsznmmo 3mgxn0(309689d0m, g.0. 8396560l BogH smmgmgdmemo Bymal Gom-
©96md0b dggemmadno 3dMsmo bogmng@gdal Lagom F98589d0bmsb, MMl a6 3-
3999 3mbs3zgodo.
JamEemmo d(396060bogab gb 3mgBaEngb@o 8gMygmdl 200-sb 1000-3g, yds-
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LmESoMEo §96@g350M0b ©s 3(396560b g36mdals 3mgx0(3096@0b nbGgMzeman,
39y dsbemmgdoo Ml dsdLndsema@a JogFmmbgm3nmmmdob 1,5.

83965699800 ¢36m30b 3mgo0309680 560L boswsgda Bqbol Bnbodsemyn Hom-
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(33900mMds > 0ByqdlL F36mdsb. 33965Mab bEmmo 33m8s aqds dogbodsem@a
sbm@md309mo §96@9390mdob Gmeo 8g6nsbmdal EMML. §gMdnb ,g36mdal gm-
980(3096@0L* bo(33ma 0yg6gdg6 ,d36mdal &gbnsbmdal® &gMBnbl, Mopasbs(s
33965600 330m3s LBAsgs@ 30 o6 brgds, sMsdgw Bqbab ast339me 0b@gMgarm-
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4. 56oRs8My3bo (013390830 memn), HM3mab ML 88dmbgggmmdn @9bolb ©sdMmbg-
ool boggogga OBCBOQ)@ﬁoGonb bnggnggob Gmos;
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b0y, BmBgmos dodabos J(3960M0l sEsbgmboy@gmn Bysmdmdamaggdol mogomsb o(30-

mgds.

11.6. 98AM6M3NJICN 36N3363CMdI
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MROIIO0 39635396 gemob@ommdal, 333g0fem (393> yzgmes domgodomma 3Gm(3gbob
0653035, gmomagdalb dsggqdnl Boge (306090 bobdaMmErgsbanl dgomazabgds, 8(39656ab
dom3sbadn ammgmgdash 0b3ndo@m@gda. gb 0B3q3Lb 8(39bsgoms Lombemabnbstnsbm-
dab 8339006 398(3060985b.

Byemab Logomdnb Mmmb 3(39606998d0 0Mmggzs 96adswnl go3gemal Mggedo ©s Bos-
oadn aMm3qd056 GmdLognmo smmagbamn bogmngMgdgda. babmgmm-bsdgnmbgm 8(39-
b569980b5m30L Bossadn LagnMms JogMolb gobbsbmammmo Hommgbmds (FmMnsbmdal
20-40%), @3 bossgnl §gbnsbmdol @mboo Mgammomeagds. m3@ndsmamoas 1d30gbon
(30603M0b) Bysm@Bgzommdal 60-80% 8q60sbmdal sMbgdmds. 3(3965Mabomzal yggmady
bgem3abobgomBns boswagalb @9b60s6mds, HmIgmacs M3(306qLo Bysm@qzeomdnwsb &;bm-
dab 3mggn(3096@93wgs.

Lbgaabbgs 3396567 sMogFmmazemmgbom n@obl &qbnsbmdsl. Jugmmendn 3(39bstgg-
30 xcm s©znms gamqds Bymal Bso3mgdmdal. bmsznmgbdn 330659980 gmomaddn
03560398b Byomb s Ls3dsm Mmoo ymybao.

boowagol Bymmagsba s 3sgMmgsba 030bgdqdn ddnEm@ 50l ©39380Mgdmma Bos-
oa0b Lod33603qLs s 8ol 894sb03mE Bgmaqboemmdady. boswagal Bymalb Mgendal y3g-
maby 068)g6LoEM bgMbadl BomBmamagbl nfoaszns s ©SIMMBS.
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Bymal Mg5080b  Mggmemogdaborgol Rzgnmgdting as8maygbgds samm@gdboimto,
03 MmIgemoms30memo, doMmmIgmomsonmo, badygm-8gmamtsommo s bbgs bym-
bgdo s domo dgbsdgdgdo.

3d@aema 30MHmdgdabozal dofoma bg@bl Bomdmomagbl 8mmbyszs.

)
S X
L0050
e 4.0‘

6sb. 8. Bymab Mggndab bbgswsbbgs Bn3ab pMmb Bymab 3msbbab Bysmdmaybgab bigds:

d) ﬁbaﬁgebn @03()[) Gﬂgnb ﬁaﬂnan; %) oﬁoﬁaaﬁgebn @n3nb Saqmb 63@80;

a) 33356530 §n3ab bymab Mggadn.

1. Bomgdgdn; 2. 35Mx0m ©333398ma §gba; 3. dys3nmmao Rydmbawgbo; 4. gadagya
smfngmagds; 5. Jnsbnswsgn; 6. 33965693800 dmbdsgdamn G360 (gbydias d(396s-
990 baggs@n); 7. ab@ab Rsd3mbawgbn; 8. smogmgds s gbuydines.

5053450 ©3876036980L Mganmbgdabogal Mom@mgbaw 860d369mmasbas gbol o-
aMm39ds s dgbsmhnbgds. qb bmM0gmogds mmgmab ©s wbstno Bymgdol 39393980,
(3n0obgdeo bomgbgdo, e8mdsgqds BgMomdol gofmmnastdm, Byzgdnmo w@s33omnsbgds,
0653Momgds s bbg.), boswagolb @960l 39bsmAmbgds (dgmsdatuma aoxnbzogmgds, ©o-
RBM3635, FnmhBomgds s bbg.). Lazdatnbo s Fomd@gbnsbo @sBqbnsbgdalb Mganmbaddn
b‘gb@ogg (9(4)360636‘3@0 @360@07(4)0360[)0)30[), doﬁomog\)n baﬁ)bno g]&)ﬁ)bo ngvob amGn-
mgds. 330bmgalb bagomms bo@gbsgm Jugmolb 8mbBymds (mos o6 sbyMmmo), ombagd-
39, 3036m ©d 35DMEsdmadgdal Bnggmomgds s o.9. Boswsggdal Bymmmszsbo gyn-
3ol Mgamemogdol @AmL, yzgmedg 989G s Bossammo Bogmayng@gdol bMwalb s
Lobmgmm-badgnE@bgm FnmEMEgdal 3mbogmosbmdal gsnEadnl dogmo 3m33egdLo,
mIgemoz dmn3o3L oEmIgmoMsonm, sgmmdodon, gndmdgmomnmszonm s bbgs
bgebgdl.
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12.1. 9M392N B6Jd

Boswagmmn JogMo boswagolb 4860d369mmzebgbn dg8swagbgma BaBamas. 3ofMggemn
(36m39d0 80l dg8sa9bemmdabg Bomgdaem adbs xg® 3nmg3 1824 bgmb gmsebgo 3g(360g-
ol g. dqbgbamb BngM. boswagol 3sgmn dgwagds Lbgswmabbgs sofMabash, Gmmgdbs(s
139300 Bnoogol ggmgdo s ndymayzqds megobagsem, Bysmblbbsm s sbmMdamgdaem
dgmBatgmdado.

boowagol 3ogfn Bomdmaddbgde:
boowagol bgmednmmsb 583mbyggmmb dqbgdom s gmEgdalb dg3bgdoom;
boowagobs s 583mbgggmmb s0Mgdosb ognbammo 3Mm(39bgdalb dgwgasw;
boowagolb domgodomn ©s Jodoma 3Mm3gbgdab, sgMgmsg boswagnl mEMasbabdg-
dab biybondzel dgmgasc.

12.2. 6N3RJ8dNL 30IAM3I6N M13NLIBIBN RY
6N3238J3AN 33JANL 3IREI6NCMSY

Bosognl 3sgmmzgeb mgnbgdgdlb dnggnmgbgds: 3o g3ommds s 357Masd@ommds.

boswagmmn Jagmn 0303980 yggme gmMsb, MmBgmdn(z o6 G0l Bysemn. s8Mngsw, 8abo
omEqbmds ©33m ogdnmns Bnsegnl gmEMNsbmsLs s Bgbnsbmdsady. M MBH™ do-
0omd BMENBMds s Bs3mgdas boswagal @96056mds, 8om dgGos 8sbdn JsgMo.

35968 9300m35 — boswagol dmzmemmdal ob BaBogmns, BmM3gmoz @s3e398mmos 3og-
00 8m399mmo $96056mdalb 306m3g830. ao8mymezgb dmensb sbm 3m@gbiam®m 3sgcdm-
3mdsb, GmBgmag sbsbsmgdl 3dMarn bnasoal s MGMmEgds 3ol gmMNsbmdsl. 8o-
Byt Boswsgqddn gmMnsbmdal ge8m&o Lownwyg 3gMygmdl 25%-sb 80%-3wg, bmenm
33300060 Laggemdn dgndmgds 90 9358gdmmgl Bnowagol bagMmm dmsmmmmdal 90%-b.

3g&0mFo Jogmdmzmenmds — bossgdn 3ogmab 3g8(339cmmds ymazgm 3mbzMgdmem
3m39683dn 535 o4y 03 §g60sbmdal 30HMbgdd0.

boswsgdn Bysmo ©s JogMo gMmmdsbgonl s68ogmbabidgdas — Moz dg@ns boswsgda
Byomo, 8no Bagmgdos 3960 s, 30Magno.

309M859BomMBs — 3&IMbEgMmMbmsb Bnowagol s0Mgdolb go(33molb 3Gmzgba. joMaon
3093533l 3Mm39LL baemb mBymdL boswaogdn dbbgamn gm@mgdol sMbgdmds.
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3o960b ©0658035 3699 boo@ognl sgFsr300 BomImoaqbl o@dmbeggmmbs s Bassal
dmenb Jogmob 3mdog ao(33emob. ©IM3ngdmas 3936 Bod@mEmby. boswagal & qbns-
bmdob M33mamo 5Mbgdmdal 30Mmdgddn, sgMs(zns @a8m30Eadamons g bonl ab-
&7bbonmMdabs s 9339MeGmMody.

03 D0s o0l 50Mg80L smMg3s. Momasbsy Bnswsadn ¢obgdsmn b 3madas, bmenm
bobdoMdomn 89@0s, 300067 583mMbygMmdn, ogmdanl gabom 0436985 boswsgdo obads-
0l go@abgmnbs ©s boowsgnwsb 3@3mbggmmda Bobdommmygsbanl aswsbgmal dofmm-
dgdo.

&733gM0@mMobs s Bbg3al (33momgdgdal dgmgase brmgds boswogol dsgMab dg-
313335 o6 gogmsMmomgds s dmogmmgds s0Mgdalb gogmes Bossglbs ©s 3@3mbyggmmb
dmenb. 3Gm39bo ©8m30Eadmmas saMqmzg Boswsgal §qbnsbmdal (33emaemgdsdy B3o-
3980L 56 ImMBY3980L gogmgbom. smMogmadal, &MabL3nMaznnl 3Gm3gbgdo 3nmdngsewm
MbOHMb3grmymzzgb 3ogMgo3zemol Bosoglbs s 983mbaggmmb dmab.

oEagbomos Boawsgal s9Ms(300L mgmeda@o s bybmbaMo absdoazs:

- Oamsdnmn ©0bsdngs gobabsdmamgds 5&Imbygenmoa B6930L mamednma (339-
mgdsmdom, §g335Gs@nmnm, gsbsmgdom, gmEBmLobomgbalb 0b@gbbngmdom. gL
RBJ@™Mgd0 3565306mdgdab Lybmdzol, ogmboab 6B gbbomEMdLL s 80 3Mm-
dommmang® dg&ngmdal;

- LyBMBYFO ©NBbsBn3s g3babsdM3Mgds 5@FMbygEHmema B6530L Bemomn ©nbsdoznom,
$17339M58mM0b, bamgdqgdoom s I(3qbstigms asbznmaemadal bybdmbaGa bazgagde-
(30m M08 3qd00.

boowagol dsbob gmMgdo ©s LosMagmgda, BmBrmgdaz 56 3Mab dg3bgdama Bymoaom,
0039398m0s BossamMn JsgMom. dombgoegzem 983mbygmmbmseb 3mwdngn 3933060bs
> 50Mgd(33m0bs, bossegmfn 3ogMo Modwmgbady asbbbzsgmgds 383mbggGmn 3og-
0basb 8ol d93500a96emmdsdn dg8sgoma 3m33mbab@gdal gatomdamn d53(339cmdaon.
boswagdn 308wnbsmg dommmgon@a s domdndan®o 3Gm3gLadal Bysemmdao, Bossan-
0 35960, 5&IMbagmmmsb dgwsmgdom, MaBrwgbsmdg asmsmndadmmons yobadswoom ©s
8603369emm3bo a98nMgdmmas BobdoMmmMgsbanom. gsbadswol dmbdsmgdsbs ws bob-
doFmEgobgob meaMmmzqdsdn oo 36033bgmmds od3lb 803MmmMasbnddgdbs ws @dscm-
mgb 3(396569memdal. gqbggdal Lnboggabslb abstiggds gobadown s gsdmaygmazs bab-
doFmEgebgo, Gm3emalb dq3(339mmds Boswsgm 3sgMdn gqLbggdal dsbmmdman mumm
doamns, gomg bbgogsb.

3b6. 10. 383Imbegggman ©d bossayman 33gMnb Im(zmmmdonn dgoagboemmds (%)

30fMgdo 3§dImbggMgma 35560 Bnagn dsgMn
s5m@0 (N,) 78,08 78,08-80,24*
go6ad500 (0,) 20,95 20,90-0,0
stambo (Ar) 0,93
BobBammgsbaal satn (CO,) 0,03 0,03-20,0
yggme obsmhgbo (Ne, He, CH,, 0.04
Kr, Na,0O, O, Xe, H,, Rn s bbg.) ’

*o%m@n“'oﬁ)gmBn
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806 3mmEao60bgdo — 398 gMmEBMMEBgdn 0496996 ¢obadswanl 36n0d369mm3eb Momwg-
bmdol s MmEasbymn BaBgbgdal gobMmBBabolb gsdmymaqb bobdoMmergsbal.

756300000 absMggds safgmgg MmEMzemab@nebo gmantimal, dsbasbydal, M30bol o
bbgs MmE35mab@nsbo gmgdqbdnl 3g8(339emn 80bgMamgdnl @ayobazebg dowsboswagmmn
359mx30@30L 3Mm(39L9d0Lb ©AML. 880@m3, Bosseam® Jog@da BobdnGmEysbaal dq3-
(33900MBs  ym3zgmmzol M@cm domemons, 300 983mbygmmdn: 583mbygmmadn CO,
3Mb396@ 30 3goraqbl 0,03%-L, boswsgnm Jsg@dn — 0,2-0,5%-b, oMo 0dMwgds
1%-80g, beemm a@sbmmmdg@@mmo dgoaqbormmdno 3dndg boswogda gows@qbnsbgdal
o 3gomdal @Mmb, 0dMEgds 5-10%-8wy. ¢obadawnl 393(339mmds bosmsan Jsg@do,
306040, BOHM ©dsms, 3000 583mbygmmadn s dg50896L 10-20%-b. Boswsgm®
30930 5badowal 10-12%-056 d93(339mmmdabaols 18°C-ab 306mdqddn, (396569 bmGswmn-
oE 300060985, boem a@mm Bsmamo d53(339cmmdal ©MHML — (3MsE. Mo YBE™
doamns §qd3gMe@Ms, dom 3g@n MomEgbmdom ofal LagoMm gobgdawn (396560l
bm3smm@o DHobogal. gowms@gbnsbgdmm, wogomdgdmm Bosweadn 1-2%-0wq ¢oba-
bl 393(339mmdab 393(306980L MM, 539L3g80L B bgmmgds, Bymob s Lszzgdo
60309690l dgogzabgds LiybBogds, bywmgds dobabbgms Bobormgdol .

53M0gom, Bnaogm® Jogmdn bomdnMmmgsban o ¢obadamn 568 5ambabGgdos. 8(39-
botab Logmsbemob Bmogem domodo@omgdgm Ro]@mAL Boswsgal 39630 BomBmsco-
396l oMs babdamygsbanl LogeMdy, sMe3gm ¢obadawanl 385Mabmds. oaqbaemas, HmMAI
3(396569L dgmdemns dmsborgmlb boswagol 3sgfn, HmBealb Bomn 363569 8396560l 8ng
bobdomyabaol dosbmgdal LogMom Gommgbmdseda bszdsmem 860d369mmmasbas.

Bmgogo boswsgdn, MHmBmgdaz 30mMEgds 30bab3nms 383mbyggmmboeb asdbg-
mgdamo 309330l 306mdqddn, Bossan™ 3sgMdo gMmzmads mMgsbyma bsMRgbals
aob@Bbal soMqda: 530530, amaombysmdsewn, BmbamEal dnMon, 8gmsba, s@mIstrmemn
Byomdon, sDm@o s bbg.

boswagn® Jo96dn AzgmmgdMog 5nbadbgds sgMmmoswn mMgsbmma Bagmmagda, obnba
BatBmaagbl Dmangfon sbsgmmdmmoa dozmmmmasbnbdal (3bmzgmB8mddgogdals 3GMm-
©1d&gdb. baswmsgda sgBmmown MmEMasbymmoa BogMmgdol 860d369mmds domnsh wowos.
0bobo dgbadmgdgmoas @Insmme 04656 dgmzabgdama sg@mdmmo d03MmmMasbnddgdom
o 3396060 gggbgao. Boswsgm 3s9Mdn ofab safgmzgg bymal mGomdmo 8m3gdmen
317339058 mMoby 3ogmab bErmm a5%gMgdoLmsb Josbemmgdamo Momogbmdno.

12.3. 613R38JAN 39IANL INARB3CI JBAMLBIAMLONG

boswagmmn 3sgmnb ©s 3obn d53s0a9bmadals goszemal 3Gm3gbadn doBab3oms o8-
AmbgggMmbosb gogMmnabgdamos (56960, ,boswsgnl 3ogmoczns”.

3093533l LobBARNL, FodsMmmegdol ©s dmMEmdalb bobbMegalb dsmgamemo-
619090 BoJEMMgdas:

1) Booogolb s 58dmbggmmb §qd3gMmse@ Mol (33me;

2) bossgnl &gbnsbmdals (33ems;

3) dommIgBmmao Bbgzal (33ems;

4) 4otgdols 3mgdgmgds.

a5b30b0emman 30M39m0 Gad@mEn — 89339MoG Ml asgmgbs. &933gMeGmmal ©sbyg-
35L 036 Sbogl sofMgdal dq3m333s, bremm sBg35L — Bosmn gogsFmmads. s80@ma, bos-
a0l §93396s@mMab obgznbab 3sbdn 58ImMbEgMmesb d9dmmal 3ogMal sboema Bs 3o-

137



138

J3AMBNIRIBABMRBIMSD
03N X1 | 609RIBIBNL 39IAM3I6N C13NLISIN I 33TAM3I6N AIINAN

©9%0, bos@sgol gomdmdalb ©d 50Mgdol gogeMmmmgdobsl Bnowsgnwsb 883mbgggMmman
80800bstgmaL 35960b F986bgdmmo nbgds. 88 3Hm(3qLL 993b my-mednma Gn@do,
m3gmo(y Jobgab boswagnl 8g33gMe@nmal mmg-msdn® (33mab s dmoazeglb dbmeme
Bgs ImM0bdMBBL, bows Gn33gMsdmmalb gMygmds yzgmedy 86n3369mmasbas.

309330l 3gmBg Bod@mMns boswsgnl Bgbnsbmdal (33mnmagds; boswsgda bymal
dgmb3oL 5 gmMgdal dg3bgdol meb sbemaglh Bossegnmsb 3sgMal 3sobrgsbs. bnsws-
a0l g53m3Mmdabalb gobmsegobagmadam gmMaddn 8nobbMogal 9@3mbyggmmb Jsgo.
08 od@mEL oo 8603369mmds o3l 03 boswoggdabogzal, Gm3madaig 0Mbyzgds s
336007@‘3@0@ 0@)6(*)632)0.

39bs3g BoJ@™MMa — dommIgB Mmoo Bbgz0b ogzgoomgds o6 86935 — saMgozg 06393L
booagoEsb 583mbggmmdn ©s, dofodom, 5&3mbygmmosb baswmsgda JsgMab bs3omab
308sG0rmmagdalb dg33emob. 3ab o3l 360336gmmmds B6930L sMbgdnmn 396wbalb M.

3gmobg gog@mMo — JogMo sbEmmgdl goM 3350 Gmmb 3ogM(33modn, Moash dsb
dgmdemns dg339mmb 883mbgggmmmon B6g30b aGongb@o 3n0bal dgmsdntiosb.

boswagmmn 3ogMal aobobmgds sdm3oadmmoas 3(39bsMgmema Lagatal bobdotgbdy
(Mm3gemoy 985 o) 08 bamabboo 3oL Bossegnl bgosdamlb Jsgmal wdnsmm bgdmd-
39090bgsb).

dommamons, 3agMzamol gsbbormmo god@mEgdo gom3zgnm Mmmb sbeyemgdl bos-
oamma 3ogMnb dogmao daobol LogMHom (33emaemgdsdn, Bog@sd bojmgds 360336gemm-
3560 561056, 3000609 506930L RN Bab Jgoggem BoMB8mddbarma sofM(33mal 3Mm3gLgdo
bosagm® 3ogmbs s 38Imbygmmb dmEab. s06530L ogmDas BsMmdmawggbl snfob s
oo gmmob dmmgznmgdol gsss@aormgdal 3Mmgbl 3mb(396@Ma300L 6 3o (3nsmmmn
B6930L d98(306980L Badstroemgdoo.

5@ImbaggFmm ©s Boosegm® 3ogfMdn yobadawnl s babdammEgsbanl s (znom o
B6g30L Lbgomds BamBmomagbl snf(33emal doezsm BabgdL. boswmsgnwsb 883mbgggmman
350500l bobdoMmEgsban, bmmm o8ImbeggMmmseb Bosmseadn — ¢obadawo.

boowagomsb 3sgMal 608Mdgdal godmboymazam, bobdammmygsbanl s ¢obadawal d98-
(3390030l @aboagbsm 04969896 L3gznaemyE bgdL-dm@Mmb, saMmgmzg 39486nmns L3g-
(3050 35bMebsmabsGmEgdo.

baggmy 306mMdgddo Bossabes s Bnssegbgms 3960l IMggdL dmEal sof(33emal dg-
LabBogmom 894969896 358> dMdab 3MEMRdL 96 dormmbgdl, dsmn 3owggdn dgdtomos
boswagn® LodHJqgdn. AMAL go@339me Imbs339mgdL ImENL 0mgdgb dsgGol bodmdgal
5bsmnbabogab.

boowagol dgsMn, mbggemn s s0mzebn ggobgda Bom3mswagbl dMw8ngsm gdbzom-
bofgdewn boswsgmmn Lobgdalb bsbamb, ddnmm MEMmngMmmdgwgdsdos gMmm3sbgommsb
5 booagal goMg8mbmeb. 8mnbndbgds gfomn gobasb dgmgdn Bogmngmgdgdol ds-
39K IMS0 goabams, 030 139330M©gds Gq33gMsdmMal, @96006mdal, domeamanmn
s domgdodonma H0@39800L (33emsb, oz Bmmnsbmdsedn bamdmawggbb baswmaggdol cmsbs-
390MmM3g9 ©0bsdn3sb.

o30bmgamn Bossgmmn 3ogmab goms, obadswal s bobdommmysbaols 360d3bgmmmgs-
Bo Bomgbmds n8ymaznds dgstin Baboemgdno bmEdamgdmem Bamdsmgmdsdo s boasgm®
bLbBstdn. (36mdaemos, BmB s0tgd0l bLbsmds bnobal §gd3g@madmtnl «m3m3Mm3m@sammons.
BabdammEgabaobogal Ggd3gmadmmal dggmes 0-20°C-8my ogggomgdl CO, 398(339emmdals
asbrmmgdoo — 2-%qM, bemem 50°C — 4-x96 s 89@om. SDMEGOL ©s ¢obadanl bLbsmmds
8993960 @ M0l 358 705Lmsb gMma Jzgommgds, dogMsd bgzMvm bogmgdn batnbboo.

53M0g0m, $933gMs@mMalb ymggmo ©odzgocmgds ©s 56935 ab3q3L Boswmsgmmn Jagmo-
06 5069300 bbb go@sbgmsl bLbsmdn s, dofmagdom. bLBseda CO, 3mb(39b&Mo(300L
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350000935 (330l 8ol Mgad30slb 8@ 8yo3006mdalzgb, Mg sdmagmgdl Bymagdals sag-
Lommdal s 3gsfo ggobowsb bLbsmdn BogmngMmgdgdalb BaBomol gomabgmosl; gsbbs3a-
ofgdom 0dMEgds CaCO, blbspmds. 3gbggdal Lybomggebomsb s 8n3MHmmmasbnbdgdals
3mJ3900985Lms6 53538093 mmns Boswogm® 3s9Man CO, 3mb(396@Ma(300L B, v36Mg-
m3g abgggl 8ystin ggsbaEsb blbsmdn CaCO, gowsbgmal gi3gd@b.

Mg 3NeEn®- ©d Jmemoa@m-bbbswa bogmngmgdab go@sbgms mbgzemawsb dyst
3obed0, 039039 9393d0mgds bLbBsgdal 3mb396@Ma300L  (3rnmagdsl: mdaem 3g-
Momedo smBmgmadolb @Amb dsmn gomnmgdom ©s godmngfgdamo GMsbb3omsznom,
booeom Bemob §g60s6 s (303 LgDMbgddo — wadzgomgdom. bLbsMgdal 3mMb(396&Ms30-
ob 30009806 EMML 0bygds 3memmoEgdals 3mogmmss0s, so30merbLbswa datnmadal
30LBOmaby300; 93 3MM(3q9LL 1 39380Mds Brsseagddo bgbmbaFa BsMaemmagBmzqdals
dmgmgbgdo o bLbsMgdnwab 3om(30dalb 356dMbsGgdalb amygdzs.

12.4. 93AM6M3NJICN 36N3363CMdI

3ogMm3960 GoDs bnowagnl 3603369cmm3560 s domnsb dmdaenytn babamons, HmImals
(335tmgdomds sLobagh baswsgnl domemaan®o s domdadonco 3Gm3gbgdal o@adl.
boswagol 3sgmal dgggbommds ©d Mommgbmds 860d36q9mmzbow 8mddgwqdl 3(396s-
90 5 303MmmEasbobgdal ggmbg30mboMgdsdg, JoBoymo BogMmgdol bLBsMBsLS
o JogMa305%y, boswogmmn 3Gm(39Lgd0l JodsMmmmgdabs s 06@gbbogmdedy. astws
530bs, Bosogqdn dmsbomgdesab 03 GmdLogn® 50MqdL, Gm3mada &946magbama abom
359m0yma306 58Imbgggmman. gobadswolb 3md8gmgds 3396sMgms Logmzbrmgdg 3mab-
©9%s bmbodzalb 54@dn. gsbadowol «38560bmdalb ML bybmdzalb 06@8qbbagmds dz0m-
©ds, M3 oManbagb 8g@odmmym 594&ngmdslb s Ladmemmme 83(30678L d(39bsMgmes
mbogoemb. boswagol dsgMsznob godmogmgds baemb @bymdl ggbgms LabGgdal jotg
356300569356 s 339656 gms Bngh Logzgdn gemgdnb@gdal MBGM s nme dgomzabgdsb.

o) bosagol 3ogMdn yobadawnl 3gd(339cmmds 20%-8rgs, 35306 3(396sMgms bM-
05-356300006950Lob 0436905 M3@ndaenm@a dnfmmdgda.

956ad30000b  4938560bmdal EAML  Bossado  gomsMmads SbsgMmMEmmn  3Mm3qbgdoa,
J390000098s gobage-smmaqgbomn 3m@gbznamo, Bamdmadmds 8(396sMgmomzgal 85369 Gm-
Jbogaen  BogMomagdn, zaMmads dgbasmzabgdgmo bszzgdo 9madgbdgdal  Gammgbmds,
Mofgbogds boswsgol Gadogmmn 030b58980, Mo boymzgMgdedg sabobgds. Boswagal
3o9Mdo s6Mbgdmm bobdnMmMgsbanl 89@gbn Babaemn Badmagdbads 8s36m ©s dozMmme-
a560%3980L 59@&03mdab dgoqasm, 3300 dmal, 30%-3wq d(39bstgms BgLbgqdal Lybmdzal,
benenm 65%-80q — 30 3EmmEasbnd3gdal Bngm mMasbmmn BomBgbadol @sdmnl dgmgasw.
bobdommMgabanl Lodomdg sbdmal ggbgqdal asbzomamgdsl s bamb |dmol mgbengdals
350003900L, 353658 5@IMbRgANm 359Md0 BobdnMmEysbanl ™msbadgommag dgd(339mmds
Lo33M0bo o oMol 863567 F(39bstgms dommmanmn ogd@ngmdal dogbodsrrmMa asdm-
Lagmabom. Bossgol bgwednMmsb babdommmysbanl 358(33gmmdal gomngds s8smemgdl
339656900 3mmd@ommmdsb, Moz 339 399mnygbgds LomdmMgdda. 3sgMad abo(z @b
3356Lmgoagl, Hmd CO, oo 3mb(39b@Ma(3000 Bodmomagbl LbMosgsw dmddgm dbsdl.

356Ls gnmFgdom ©awos CO, Hmman boswsgn-dodone s ggmdodan® 3m3gbgddoa.
CO,-000 358w0EMgdaman Bysmo ab3q3l 300dmba@gdal Ratgbgsl s Bagmszasl.

5MbadmdL boswagol 8@ ngmdal domsemnbgm@dszamma 3s58396989emn — 9.6, ,Boswes-
a0b bgboggs®, mm3gma(y babosmmgds Fommdal gHmgnmosb pMHmab gHmgnmdn CO,
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359mymazol boBJotno. Bossgnl Lmbomgzol 068 gbbagmds Bgfygmdl 0,01-1,5/32 ggot-
amgddn. 0gn 3936 oMb @e8mjawgdmmo 33960 nmmdal s d03Mmameamanmo
sbm(305(30980L Gobamemann® 30bgdnEgd58Dg, BgbmEzsbgdal gogmsdy, GoMmmddg
339656gms gobmogqdal Lnbdomagby.

Bosognl byybmggs sbaboosmgdl g3mbab@gdal domemaon® sg@&ngmdal 3mbzcgémemn
Mmob moomgge dmbszzgmdn. Boswsgal bogmenggdal dgosmgdom ©mbgl Labem-
365396 Bosogda Lmboggabsl asdmymanmo CO,-000 Boswsgals m3@ndsemymn gbas-
bmdob — 60%-0560 03(3069b0 Bysm@gzomdal 3ommdgdda. Boswsgnl 3sgM8m(zmemmdal
35bbadmzMs s 8nbo gzmmmaonmo 36n0d369emmds mbos gsbznbammoe 3MB3magdbnMaw,
Bosognl bbgs mg0bgdgdmsb gMma.
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13.1. 9M392N B6JdJ

boowaggdol mdamn Mgg08n o Gmmb SLEMmgdL bnswsgbsmdmddbsdn, Mowash
3sb 39330Mgds Bosseadn 308wnbsMmg domemmanyn, Jodommn, godognMa ©s domdo-
oo 3Gm(3qLgd0b 96gMg0s. b MImomm gogmgbol sbrgbl 3(396569980L DLy s
356300569857, Bogomoma, bbzsmabbgs babmgmm-bsdgnmbgm Mm@ nmolb mgbmadal
a5003980b §933gMoGfrmmo abGgMgarmgdo 898939l boswagol mdm& dpgmdsmgm-
Bob; %)o 3(396569980L Lobyal LabomEbemm gmMb3ngdL dmEalb 8dnMm ©sdmnwgda-
(GWHISEACHE

3b6. 11. ossada ogbemgdab aomnggdab §g33gMs@Enmn ab§gfzsmadoa (°C)

3396569 30603430 m3§ndxydo 35gdb0dxda
bm&dao, Jgfn, dzt0s, dgozn 0-5 25-31 31-37
Lo3nbwo 5-10 37-44 44-50
3BgLg3bots 5-10 31-37 37-44
mdom 5-10 35-42 42-48
Lmom 5-10 36-44 44-50
3m3nmn 15-17 28-35 35-45
30850 15-18 31-37 37-44

boswagnmn 3mEodmbEgdal §933gMe@mMs Mmdafo Mgs0dal dofMacmswo 8shz969d-
mos. bnoognl §q33gMedmEmem Mgendlb @353306mgds bysemdn dabgBommmn bagm-
0980b, $9638500b s bobdoMmEgsbanl aobbbs, 339606930 Lszzgdo gmgdgb@gdalb s
&qbab 3gmbg30L LobEMogg. boswagol {g339Me@ MMl dnMzgmbsmabbmagsabn 860d369-
mmds 393b Bossamma 803Bmgmmmab (3bmggmdmddgwmgdsda. MdMezmgbo boswagmn
303mmmEas60bnbogal asbz0memgdal m3@ndaemyn 3ofmmdgdas 25-30°C.
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boowaggdal mdnm m30bgdgdl s Mda@ Mggndlb LBEsgEmmMdwbgb 7. Mobgmon, . gMsb-
by, o. 3mgogmaa, 8. dmwagm, o. Fmmanbo, 3. ©8M s bbs. Lagsmzgmmdn gb Lsgnmbgdo
3599 Jqdmmo sg30 8. aMabgmosl, a. 3mbEOZoL, 5. IMBgMgmasl, 3. s80Msbadgl, 3. ggo-
m5356000330mmb, . 9@M3adgl, K. mmBadgl, o. @EM3sdgl, 3. mmBadglb s Lbg.

13.2. 613R38N0L 0133AN C13NLIdIAN

3ol Lbogmen gbgMans 96 3bab Mownsz0s ©sdabal Dgosdnmdg Locmdmb dofaos-
0 Bystims. Bosmsgol dgms 93969330 308nbsmg JoBamn s domemganyma 3Gm(3qLg-
30l MM (MEasbmmn 65MRgbgdal gsb@bbs) asdmymanmo ©s bomManma dMggd00sb
3q8mbgemo Locmdm BaBmawagbl 136ndzbgrmm Lonwgl dbab bbngy 9bgMgnsborsb dg-
©oM9d000.

3ol bbogmMo 9bgMgns, Hm3gma dmsnbmddgds Bosmsanl dgosdatnm ©s goMosn-
436985 b 9bgMansdn, dgadmgds o3M3mmnmogl, gomssmaomogb IMawsb 3 8wy ©s
359mbbogoglb Dgosdnnwmsb basmsgal mdnma m30bqdgd0l go8m.

boowagol dofmomswa mdmMo 030bgdqdas: LMdmML Jmsbm 3nbmbsmasbmds, Mdm@g-
350Mds 5 NOMEdIGoMmbs.

boc3mb Jnsborf8nbmbomnsbmds ool Boswsgal Wbstin, dmsbmgmlb 3ol Lbogmma
9696a05 s 0gn 0DMBgds semdgommo (A). semdgrm 30l dmgemg@smemnsbo 8bnb Momns(so-
ob Bommgbmds, HmIgmoaz asdmbs@mmos 3Mm(39689d30 boswagal bymsedntidg dmbememo
3ol Bansz00b LagMmm MomEgbmdasb. Moz bsgmgdns smdgom, doom Mgmm g8 Lbo-
396 Mo05(300b Jmsbomdegl baoswagn. b 35B396959mn @sdm3nrgdmmns boswagnl ggmdy,
LEONIGNHDY, GgbnsbMBDY, Bgrsdamal LabBmEMgbs ©s 8(3965Mgme Logsmdy.

b0o@ognb m3m@Bgzo0m3s 56l boswagol mg0Lgds, Bmsbodml Lonmdm. gobsbbzsggdgb
bggem0m s dmnmmdoc mdmE@g3o0mdab.

b3gtnomn mdm@gzemmds Bom3memagbl Lomdmb Momwabmdsl gmumemgdda, Mmdg-
mo(3 bagoMmes 13 33Msmn boswagal gobsmdmdam 1 amawnbno.

ImEnmmdomn M3mGg3omds Mol Lomdmb MemEabmds gmmmaddn, Gm3gmacs
bagotms 1632 3dMsmn Bossanb 1 aMemboo gobsmdmdsw. qb 85R3969d9m0 ©sIm30w-
dmemns Bossgal dobgMammann® s amebnmmBdgdmmm dmaqbommdady, §qbnsbmdsbs
5 MmMgsbmo BngmngMgdol dq3(339emmdady.

08mgodBommds 560l bnswogal m3abgds, a0s@eMmb Lomdm boswsgal ¢ggbgddn.
0Ma53@ommds 0bdmMBgds LAMdML HomEgbmdam KMMmaddn, MmIgmo gowolb 65330
boswagolb 163%-do.

dmg53Gommdal Loogdy gogemgbsl sbgbl Boswsgal JoBammn s aMsbymmadg-
&frmemo dgagbormmds, Babosbmds, 3sgab d99(339emmds, L833Mngg. Boowagal 8ystn
35Dl NdMas3GoMmds Mmamddnb 100-%96 3gBns 30960l 0dmasd@ommdsdy. 833603 bno-

039806 gosBbnsm 3980 MdmBg3omds, 300Mg BB3096 ©s LEMNJG M6 boswsggdl.

13.3. 6N13R38NUL 0133AN AIINDN

boowagol cmdmGo Mggndn 560l boswagal 80gH Lomdmb dgdmbgmab, gsmssanmgdal
5 35(3980L y3gms dmzmgbols gfHomdmomds. 88 Mgyndol dofMamswo 35R3z96539mns Boo-
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a0l $q33gMs@m@s. s30@ma, mdnMm Mg503L bdomew gsbbadmsMeggb Mmames 8qd-
396G @b,

006 M99908Dg 33mqbsl sbogbgb 3mnds@o, 3(39bagmmmds, Mgmoggn, cmgmab
Laggafn s sgMgm3g Bnawsgqdal 8g4sbozm@a dgmagboemmds, §qbnsbmds s ggman. bos-
©03980L §933gMs@mEnma Mgyndo gsbobsdmaMgds dobo gagmaegommo doamdatigm-
b0, Mobaz 139380Mmads Bnawsgal Dgmedn®dg bbogmmn gbgMaonl dgd8mbgms ws Bas-
oa Mo 3mM0dmbEgdal d0g® dofomswn mdafo m30bgdgd0lL gsdmBymazbgdes.

boowagol §933gMsdm@ammo Mggndn gogmgbsl sboabl 3(396569qdal aobznmsmgdsby.

Boowagol mda@a domobbn BsM3mamaqgbl mdamMo Mgyndol Mommgbmdmng ©obsbos-
09dsb. 9696Mg00L dgboRmbgdal 3obmbal 0sbsblor boswogol cdm@a domsobbn Bom-
dmo@anbl Lbgowabbgs 653000L LnEnggdol SmaqdGmm GmEMALL:

o, + or)®+ oo+ o, =0

®, — BOEOs(30m0 domsblo, o, = LodML B YdMMabE NN

bogon, oo — Ggbal &MabL3nMa305Dg s 3ol GobognM smMmdmagdsdy;

0~ 0dmad(33ms boswsgol dMgl dmenb.

M0 domablbnb dMmdngn dmbmagdal gofms boswagal §983gGsdm@mady dgadmads
353mgbs ImMobnbml Bomagdgdol, Bymal asgnbzol s memmdal §q33gMs@mMsd. cmda@
doobdn 3gbadRbgy Hmmb sLEmmMadl sMgzmamo Momns30s s Lomdm, MmPgmo(z nbsm-
R9dS R%INO s gmadady.

a53moymegzs boswagnb &g33gMma@nma Mgg0dnlb mmbo Gndo:

1. 3DMoemn boswogol §9339Ms@mermma Mgyndn adsbsbosmgdgmoas 08 sgnemgdal-
030b, Lasz Boowsgnl 3Mmanmal Ladmsmm Bmommo §983gMadmMs MMYmPamns;

2. bobamdmogo LybmbaGo bobgmdmoagn FdMaemn boswagol §q33gMsdmEmmo Mg-
g080 @adsbsboosmgdgmos 08 & 9M0@mMngdobmzal, bLawsi Brsmsgal 3MHmegaemda
Fo6dmMAL o@gdoma Ladmsmm BemamEn §9339MeG M. Mefymaynmn §q33gMs8m-
6o 3M(39qds gMo 5@Medrg. asynbzal babgMdmazmds dgomanbl sMsbsjmad 5
39b;

3. bLybmbaFaw 3D Boswsgnl Gq33gMsdmEmmo Mggndo babosmmgds swgdnmn
Ladmamm Bromn §9339Me@mnm. gognbgolb 3gMommn dgowaqbl sts 13g@gb 5
39b;

4. 5608bMoma Boosgnl g33gGe@nemmo Mgendn 5c060dbgds 08 sgnmgddn, bo-
(3 bosagn o6 nyobgds.

13.4. 93AM6M3NICN 36N3363CMdI

Lobmgmm-badgnE@bgm 3MEENMgdob gBgd@&nco domgds ©s3mMgngdmemns bossgnl
006 Mgg03dg. Jobdy od@omEo bgdmgdgwqdal Msdwgbndg bgMba sMbadmdl: samm@g-

4603060, saMmBgmam@sammo ©s 53MHmM3gdgmEmmEmmaan®o. cdndo Mggndab Ggan-
mofgdol bambgdol Bnds@ormmadal dobgrgom s®Rg396: LomdmL doMomomn s ©sds-
&gdomo Bysmgdals 3900 a5dmyqbgdsl; Boswsgal 8ngH Gqbal dgbomhRmbgdals bamgal
3q8(30609050; boswsgol goabm@gdol mogomseb s30rmgdsb.

030m& 9460396 %amx8Lb d0g3nm36gds Boswsgal sdMdszg80b bgMbgda: mMBs gogb-
3096905, 30839365, 33mmadal Fmbymds, 6s63gMomal o@mggds — dnmhAntgds. sgMmdg-
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momGazomemo bgmbgdo 8masob Gyab bomaszgdol gsd9bgdsl, dedmmal gzsmazebosb,
3m@by3obs s ©IMMBIL. s3MmBg@gmEmmmanmma bg@bgdo dodstormmos bosmsgnwsb
Lomdmb ao8mbbnggdal d98(306980bs396, Baynbzgdmsb 3 dmemalbs3gb s o.3.

3gmom@sommo bg@badalb D93md8gwmgds mdae Mgsnd8dg macm doaMswns ©s Moo=
3oemn. 30bm@bazegn Dmmado 3m33mgdba@ asgmgbol sbwgbgb Boswmeagdol cmda@
9903Dg. obobo bgmb MBymdgb cmgzmal eammggdsl nbo3mgddy s 883069396 dro-
botn Bymadal RsBmboabl, mMdmsmme sbogbgb aozmgbsls Bossgnl 9339Me@mMsdy.
&yob BoMgsgadn (33m00b swanmal 8n3Gm3m0ds@b, 8830609896 3ogmab boRjomgl oo
5a0mmsb dgafadnm 20-40%-0m. qb 33(30698L 3ogMnl 8nbabdgws dal 396 &035en@
3oL 38mMbygAmbmeb ©s bgmb @bymdl dmmmmsdmEnb bogMgdn el Lasomgddn
3ol 933G mab d98(306905L ©s Fob 86935L 530b Losmgddo.

dm@byzs 88(306098L sMg3mam  Goasznsl 20%-0m. Bm@byzol B98mga  SaMgm3g
33060905 a53mbboggdmmn Mowos(30s. Yym3zgmagg gb Dol mdamo g6gmanol gmbgzsl
boswagdn. dm@byzs (330l Boswogol @3 o3mBmmosgosh. @mbysgn boswogol @mdm-
3598 oMmdal 3mgnn3096@0 Bogmgdos, g0y bombyszn Boswsogabs. 8mEmbygs bl
booagol 0dmasd@emmdsl, Moz bamb mbymdl 8ol mu@mm msbodst gomdmdslb ws §99-
39Gs@mEmmo Myg3qdab dqd300930b. 3s9M0Esb Bnswsgal Dgosdntnlzgh dodstormemn
0dqmn bozomn 3603369cmm3bs @awns 08 LaMbysg Bo339maddy, Lowsz IgBos smMom-
Jemads. LagPome, Lambyss 8nbom™dy Mamm bambay@gmo 8n36Hmmads@ns.

dgmomtsogemo mmbabdogdgdob xanab dogznmgbgds bafmbgda, Hm3madas 3nds@-
omos boswsgol 803MmMgmogaal dg33emabzgb. asbBm@mgdmem Bs339093%y B(30Mgds
Bosogqdal goby@gds s Boogbgdals sgfs(sns, 3306 ds 358bgmmo Mo@as300b 839~
o300 5 booegmab 3ogMol mdmaszzme.

m&asbagmo Labudgdob oo EMBac damgds bgmb MBymdlL Bossgnl &g33gGMs@nmab
Bsb. Bosegol dme Mgvnddg sMbgdom g3o3mgbsl sbogbl baswmagol ©edmdsgqdal
Loe@3g. s b3b0b HML LomEBnm 043bgds boswagnl 33zgmMn sMdgMMagaMM3bgds:
0(33emgds 083363y o Bgbnsbmds, LagfMmm GmMNbmds s sgMszonl GmENsbmds.
ymzgemogzg gb 3o3mgbsl sbogbl mdmgsd@emmdabs s mdm@gzsmmdady.

boowagol §qd3gMs@m@s dgndmgds dga33ommmb bgosdatal dmmBomgdoom. dmmBatg-
down bgosdamn (33em0L Mo@ossammn daeablbol sGg33mom s gsdmbbnggdoom gemgdagb-
&9db, 9.0. boswsgol Dgs3nMob smdgomb s gsdmbbnggdal 3mbLEe6EqdL. dogn 8mmBhn
03(30698L Bosogal smdgomb 10-15%-000. gb 0b393L Bossgnl sMg33maoma mbstals
398306098L s gobmMgdsl. mgotn dmembo dgadmgds as8mygbadmem 0dbgl Boswsgnl
Fotdo gobm@gdal dqd306930b Lodmsmagdsm. asddgoMzemg si3b3980L godmyqbgds 0bszg-
3L Bnoaggdol gufm nb@abLon® gobnmgdsl, 30y dndo sx3b3gdal. gb brgds nda@ma,
m3 g3o3g30M35mmg vx53b39d0 3&9Mgd96 Bossegnl bywsedamsedwyg 3bab L3gd@Mab bamasw
6B, 0bgMab@End@mEmem Momns3nslb s 883069896 Lomdmb bamgl.

M0 damsbbob MgamGomgdol @3sM@nzqlb bgMbgdlb 3ng3mmsbads mmzmdn 53909,
3399m0bl Loggamab d9486s Gotgdanom, mgomtn FmmBom, Bosseanl DgrsdnMal shtimnmas
o bbg.

boowaggdal mdamMo Mgyndol dmbgMbgdmmo Maammomgds bgmb @Bymdl baswag«-
0 boymgngfmgdal smbBomdmadel s BAwal Labmemmm-bsdgn@bgm 3meEmEgdol dm-
Logmnabmdal.
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Boymazngagds — boswagnl doMomawo L3g0gngNMa mz0bgdss, MmIgma batabbm-
360350 aobsbbgeggdl sl Lobyobo Jobolbgsb.

baymazngmads Bomdmamggbl bosmogal, Gmam(z dombggmmb 3m33mbgb@nl, mbsmb
MbONB39mymb 8396969980 Bogd@mMMgdom s 30Mmdadom, MmBmgday aobbadmamagqb
Lo339d, Bymmzeb-3ogMmasb, §qd3gGeGnMnm, obags-smmagbom ©s Lbgs Mgsndgdl.

boowaggdal boymazngmgds IdnmGme 039380Mmqds aq65babym  meg30LgdMMgdadl,
boem babbagn bosseggdobomgol — Labmgemm-badgy@bgm gs3mygbgdal bobnsmb.

LaByabo Booeabadmad]dbgmn Jobobmgal edsbabnsmgdgmoas boymegngmgdal gmg-
3968900, Babsbobgdo. 3Gndn@omm Boswogl o93b ,3Mndndoymmo® boymgnghgds. bosws-
300 gob30mMgdobmsb ghmse gomsmmgds dabo boymeyngMgds(s. boswagalb baymangmgds
359moffggs domomn ©bsdonmmdom ©s Mgogafgdl bosweabstdmgdbal god@mmgdal
5 306md930b (33mody. boswagal bagmayng®gdal mbgdg asbbsgnmmgdom o gogemy-
bab obmgbl 5sd05bal LadgmEbgm Lbaddnsbmds.

14.2. 61383838NU I3MLNLEBIIAN BI6GIBNIN

730%0 3960 mb30580. 89 9bn (3MEbamo MMaBaDI0L go3M(39madal gMm-gmn
dmogomn d98bmmmaggmo 8ndgbo oMb omn godfmegemgdol, gobznmstgdal s megzabe-
g gsbbabmadabozal dgmaygMgdgmo go6gdm. yzgms 0bwngowb Gm3d 8ob3gdmus
5Mbgdmdal s megabgamn 3036 39mgdab bodmamgds, 85306 dsJ@gMagdo (gb LEMsxgsw
3563005698500 MM3560DIgd0) Ma-bobgzeMdn ogeMegbab 8mgm 3emabgdel, bmenm
obgon bgems godmagmgdsmo (3bmggmgda, HmamMgdozes bdagmmgdo — Modwgbady Lo -
69d0. Lobsdwgnmagdn gb sbg o6 brgds Lobgmdgdl dmenl 863039 3Mb3mEgb3nabs s
©9053060b 8603369cmmM356 LogM(39y LadoMm 3aMmdgdal MJmbemmdal gs8m.

9300l 3Gm39b3n (3mEbamBs MMasbn3gd8s Mebpsmsbmbdam snmzgabgl wg-
©53060b bgsdommon aoMbn. sm30bgdalb 3GmM39bdn F5048bs @ESBNBOL boswsgmEn
Lyzgm, Los dobo@mdl bbgosbbgs Lob@gdsgmmn xanxrob bLobgmdob woowgbo
romEabmds.

boowagl 30380698y d(39bssmg @89 qbmds; o9 308rnbsmgdl dsomn gsbznmsa-
3ol sMnbogmo (3030, bmemm dMsbAmm B8gmBstgmdsda Bnsegmsb wMdmsmme
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MFM00gMH0dmd8509896 doma 3obobgzgds mMasbmgda. gbzqdal mgsbmma Bagmngg-
ds 8gFygmdl 20-30-0s6 90%-8q Lag®om go@mIobobmeb Jggetmmagdnom. Lbgssbbas
3960803506 LaMGygmdo BqL3gdaL SBLmEMEMEM s FoMmmmdomo Fq3(339mMds S~
Lgdomo asbLbgsgmgds. Babgms LabGgdgdal yzgmadg dgBo Mommgbmds 5mnbndbgds
3o00mBm0sbgmal dBmbadn, Loz 8sm Boemdg 8meal ggo@mBabal 70-90%. (396 gmen
mEa560B3qd0b gobemaggdsdn bnswsgm@a 6nds sbHMegdl 860d369mmzsb Mmenl bomgen
$Y99090, bowsz 3qbzgdo dgoagbl BoGmdsbol 30-85%-L.

boowagolb bom™8gdn gqbgms LabGgdgdal 336 (39mgds M ogdmemns 3als dqbgds-
by, b8336039%g, dM(zMEmMdnm Bmbsbs s Bossegdy, MmamM(3 Mormm mMasbodgdamen
LobBgBsDg. dogomomam, Bqbggdl o6 dgmdmosc dgombomb boswagol dMgqdda, HmBemyg-
3oy 35bbsgnmmgdom gs83360398mm0s; 88 dg8mbzgzadn abnba admmadmema sG0sb b~
©98m©bg6 3mEMndMbGsmmmMom, oo gobbgmng. dsgomomom, 08gGgmalb 8mbob ggbsg-
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dab (5806mBy153980, (30980, 3089806980, L3 gd0 ©s Lbs.) 39@sdmmobnl dBmoad-
&9d0, B®mMImgdbsz dgmdmosm (3mzbsmn mMgsbnb3ab (3bm3gem 8930l LB NTMmagds

5 EIMMaNb3e.

3b6. 14. bbgawasbbgs 33965679980l mabmgbs segb Mgsdznabseda

BranBafd pH m3§ndsmayfn BB pH m3@ndseman
GI J 0b§gFzgama GI J 0b§gFzgsemn
bm&dsemn 6,0-7,5 LadymMs 6,0-7,0
53030 5,5-7,5 3m80ggm(4m 6,3-6,7
83600 5,0-7,7 dmﬁémb@m 6,7-7,4
Jogco 6,8-7,5 LEognmm 5,5-7,0
Lodabwo 6,0-7,0 30860 6,4-7,0
enmdom 6,4-7,1 Baab dhdo 4,5-6,0
SEbsemn 6,5-7,5 0dmbo 5,0-6,0
uy uy
3oO@mMEBamo 5,0-5,5 dobomanbo 5,0-6,0

boswagol pH (3mzbomn m@asbab8nbogal 8603369cmm306 God@mml BomImamaqbl,
doma 1398 qbmdal m3Gndaenyn asbznmemgds 80dwnbatgmdl pH 3066Gm ©ns3sdmbdo.
43960 3G Oemo 3396560l gobg0msetigds ommgmbgds domama dgegnsbmdao — pH<4-
by, beognm — pH>8,5 — Fomamn @@nsbmdaon.

%300 396 Jo8omEGo Bmbz00 dmazo3Lb 8@ ow 3603369rmmM36 35B39693madL. 8Gmb-
ROME6, 339Mm0m0 s a6 ol Bymoab bs3omnm ©s 33965 gnmo Rsdmbs(339600 dg-
3mbyemo B3Mnmoabdg@bamo BogomngMgdal bm@d 00l Gmbdz00b dofomswn 894s60D30s
boowagolb gmmmowgdom 3sbdn bbgsmabbgs abno dmbggmama sofgda, bombggda, asb-
bagmomgdoom, bymab, BogongMadgdal 3mengsmmadal @s 0mbgdol sbmMS(3ns. saMgm3y
sanmo 5J3b mEgdda Lrb3dgbbonl ©s gdmmboab baBomal 3qdsbngne wsz039d0L o
5M3bLbbon BogMmgdal Bo8mddbobol boswsognm 8sc JoBay Bmsboddsl. as8mymeqb
0369039 Bnoegnl dommmaon® dmeboddobmbatnsbmdsl — 9madgb@gdal dg3039050L
303mmmEasbobgdam, ggbgms LobEdgdnm s boswsgdo 8mdabs®g (3bmzgmadno.
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yzgmadg o 0b@gmgbl 0B393L sbmMd(305, GMBmal dmzmemmds gobdnfmmdgdmmos
boswagol B3Mom3dnbol gomapgdmmo sd@amn dgmsdafom. Bosseanl dmsboddabimbe-
056mds, MmBgmoai Y39medg 8g@em edmzngdamos B3Mnm8nbolb @abdgMbommmds-
By, Bmamez bgbo, 3Le8Rbg3@ ndME@gds Bnswsgnl 8g4sbazmMo Jgwagbnmmdals sddn-
39300Lsb. ol sMbgdnmo ©edm3nEgdamoas boswagnn jmmmawgdal bogmag@gdsms dg-
©a960emmdeDg — Bson mMasbamn s dabgMomnmn 3mB3mbgbBqdal dggemmadsabs s
®0b80bgMomadal dmbgdady.

boowsgol dmebmd8nbmbomnsbmds 8603d369mm3zob Gmel sLEMmgdL Boswogol s
93mbobEa30b (3bmzMadeda. LmEdommo Gublool Bysmmdoo (sbmzmgds dgbodmadg-
mos dg8sagbemmdnm oMs3sMGm 30EsM, Msdge acnd boswagdgs. bLmMSNmmo
3764300 FICGIEI 23GM396mdIo 9GP EgmBL J(39656gdb Lagzgde gemgdgb-
&qd00. Boosgqdal bm@dzommo gMbi00b aEgdno gsdm3ymazbgdsl Bom3msmaqgbl
0369039 Jage 3mEadmbGdo Rotgboemo bozzgdo gmg8gb@gdal dgz039ds. Bossgal
LmESdommo gubgios dgndmgds admgmealb Mofymzom gBgddLbsE. dmangho Basws-
anem bobgbbgomdadn brgds 9mgdgb@nlb ©s3s3d06Mgds dbgmsem8nbabimd gm®dsdn, a3
8603369emm3bs 88(30698L Labuydgdalb gB39J@mEMBL.

Bosagal dmsbogdnl 3m83emgdbol Mm3@ndabsznnl 3mB3Mg@Mm baMbadl dmenlb Logn-
M 52060dbmb go(33emnmn Bysmmdamnl s semm80bol gomngdamo Momogbmdano 398(339-
0 8go39 Boo@ognl 3m 306006985, dozmdn boswseggdol Immedsdamgds. ©swgdomse dmdds-
©98L boaagqdol aedmnmgds 3Mdmboom —bs3qgmab, 863564 bolmdgdal g8 sbs, domsbogbas.

boswsgdo dmbzgmMomo ©s8s5306dwmMgdmgdal dmsboddal Momymeno dgwgagdl 8og-
31036988 356gdmb s Bossg o bagsMalb Meomad@nmdn ©sdnbdymgds. dybgdtngn
5 3boMmM3ma by mobodsx@qdal boswagnl Maomad@omn wsdnbdymgdal 860d369-
mm3960 BysMims s0Mgdo ©s 583mbggmmusb dgdmbimmoa s9MmMdmmagdn, saMgmay Mowom-
b 3mogdn, BmBemgdoz bawgds Bossado LaMbysgo bymagdnm, Bobgmocama babamjom
o g5boznb 358mamd @ LmEMd0sL. 8(3965M0b Jogm Momomba momgdal ©o-
aMm39ds sMbgdomae ©8m oEadamas boswsgm® bLbsmdn gmadgb@gdal — domgamadals
—399(3390mdsDg, HMIgmmsbs(y Maambezmomgdn 0dymaiqdnsb 3mb3mMabdmmn mobs-
ROEMd0m. ogsmoms, bosean® bbbsda jomznmdal 3mb(396@Ma(300L aobGALSL
33060905 Moombyzmangdal 3Mmb3nMgbdmmo Mbstn nmbyM-go(33tmno sbmMd(30580
3qL3980L bye3nm Y.

bosoadn 8mdobamg 803Mmmmmasboddgdol LmMS(300L Boswogm® gmMbdzasl o3
0En 860336gemmds, Morash dobo Bysmmdaom Bnzmmmmasbabdgdo mszmmas Gqbolb om-
3535tm0 ©0bgdom g5@sbnbasb Boswsgm@o 3Mmaynmnmsb. bmMdzommo Mbsfn gsshbos do-
3OMmEa06093980L Hmamz (3mEbar, oby 333096 MRMIEIEL. asbm@adom dmjmmemo
dogd@gMosertn Mxmgegde d980mbgqzems 90%-3n 0bsmBmbgdl mogal bm@Mdz0mem mgz0bg-
398L. 303OmmEasb0d3gdal bmMd30s ©STIM3oEadamas saMg039 B03MmMdalb MMl ©s
LEBBEGL bgsdntiol 3MbBOJGDg. 3MbBOIGAL bgmbay@gm 30mmdgddn dozHmmEmas-
60B3g30L LmEB(305 Bodwsgqddn ©s FabgMemgddn LbMsgsm 8n8nbsMmgmdl s dgndmgds
80ombomb 85g4Ldn3L 339 5-10 Bmonb J98mga. Bosseggdnom ©s 30bgMomagdom dozBmme-
3560%53980b d0sbm 85Dy sMbadom go3emgbsl sboabl Babamsz9d0b dmdss. bsborms3gdals
Bm3g80L DFIELESE gMme 5cnbndbgds 303Mmdadal LmM3(300L gbsdRbgzn B

boobgm&Gds30m mbzns. LonbGgMgbmes LybmbmMo s Lbgs domemaonma 3Em-

39bobmgalb Logbamoalb gMbg0s, MMBgmo 3MbGMMmEgds boswsegal 3gMomemmaw
(3300 356885 Mgd00 — MdnMn, bymmazgsbn, 33980m0 s Fatnmnsbmdal Mgg0dgdoom.

930bobB73980L Mnzbmzbmdab, dgmaqbormmdal s LEMMIE ML Mgammsool gub-
J00b gfo-gm 8603369mm396 MEIsL BatBmamagbl Bosmsamn gad@mmgdal bgdm-
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48900985 93mbLabE 53980l 3mbsMgdMEm LEGMJGNGHDY. sagbaemas baswagMn Mbam-
bgBenmgdal goblbabemgdal 3938060 boswagol 3mbB3MgE M M30bgdgdmsb. dsgsmoms,
F0ogqgmgdal ©0gggMab30o(300 ©8dm30gdnmos 8330 Lagsmal dsbadyg, dmenmbzqdal
— Boosgalb pH s .3

93mbobE 30l Fgoagbormmdsby Bosmsanl gogmgbol 8603369mmasb gm@mdsl Bom-
3maggbl dsbdn BmbggoMnma cgbmagdal asbznmatgdal bobosmn. mgbmagdals 8sbowsb
03m(39698s dbmmme 1360336mmm Babamo, Moz @sBm joadammos boswagal bymm-
356-0896, 89339M0G MM s 339000 M9903gdDyg, PH, 3sLdn IgGsdmma@qdal 93339~
mmdabe ©d Jgxemmgdady. 306qdal gommm sm30bgdabs s omda Labedgdal dg@sbom
39360 bossgn gobazol sMbadom (33m0mgdol, oy bbgomsbbgs Lobam gogmgbsols sb-
©96L Bnssgal sbndbmm gmbs0oDy.

Bemgogmoma bagdgbool 36833980 3gdsbab3al ggmbi30e Byme3bmgds g3mbabEg8ndal
3dq3eodn bnowsgqdol ©sdmsdgdalb b odomdgdal dgmagsm. qb ymggmogg 0b3q3L Boo-
a0, BmamAg 30bsMmmdalb goMgdmb, Lo (33morgdsl s Bom3mJdbal dgbeds-
dob byyg3gLogdL.

boswagdo godmaymazs 30093 gfmo brsdgb@mMn nbgmMBssommo gubdzns —,3gb-
LogFgdab® g3mbgzns. 800RBg3g6, HME boswagn onl mobodsg@nl 8gbbogmgds. 8@
LoBEBYMGLMS 3. GoMaMEosbol s 0. bmgmmmazgal 3Mb(3ax3(30s Bnowagol MmEMBsgn d4bg-
dab dgbobgd, Gm3mal msbsbdam Bossgmma Lbgmmo dgwagds boswmsgn-8gblbogmgdawsb
— aMomo m30b58980L s 6036980l 3MB3mgdLowsb, HmM3gma ngdbgds 8nbo gsbzome-
980b dogmo abBmEnab ob6doemdy s boowsgn-8m3gbBnbash — s 330603980L 386830
boowagol yzgmadyg (33ememo 3Gm(39b930b s M30L93930L gMIMIMmOmMdnEsb. Mobrdsgs-
&b 3m33mbgb@qdnmsb Bnswsgn 3s8maMhAgss yzgmodg 33550m@ godmbodmmn mbatnom,
sbobmb ggmamegommn as6gd3mb god@mMgde s RonbgHmb, dg0bsbmb msgal g9649%b0-
Ly 3Bmgaemdo 0bggmMBs(300b yggmedyg oo MamEabmds. boswsan, gMma dbMng, sbo-
bagl gomgdmb, ,,0b9@L, 08sbbmzMgdl, 3m@nMgdL® a969babn@ 3Mmeamadn nbgm®m8s3osl
boowsgbsmdmdddbgmon god@mEgdal dqbobagd; 3gmeg dbtng, Bossgn sbobagl astgdmb
5 (30000mmMdL, aoMEsnddbsl ngn boswsgbsmdmddbol god@&mmgdol dm(3gdmem 3m8do-
bo(300Lm3b  gobmbslbmMgdol 3GmemdGom. boswsgol 8ngH asMgdml BodLndsenmMaw
LEmemo sbobgs aqds 35306, Hmegbsz yggmes boswsgm®n m30bgds godmbso@esb mazal
»033b5bsmgdgem MML® (Bnoaggdol LEMmA 3m0dsgLo).

Jormnsbmdolb gmbgz00. 93mbabE@ 53530 s@bgdmma 86 dgdmbmmon bngomngMgdal ©s
9696300 @EMobLEmM@Boznnl sl amEabbdmdl Bosmseabstdm]dbal 3Gm(3qbdn gos-
456930L LabByabo BogomngMgdal s 8@36Mab, 3@3mbyg@mma bomagdgdal, bgwsedatrmema
> a6l Bymgdab, 8(39bsMgmmo BoMRgbgdol gommsddbsl. Jgogaem, Bossgal
LmBbGEG0 0dgbl bamboy@gm @30bqdslb dobdg @abobmgdmma g3mbobE3g80bm3ab.
3ogomoma, 03 3mEnbdmb@gddn, Gm3madag 3sLmbobdggdgmos 3(39656gqdal Lo gzgdo
93968900 9dENE39mymegedy, 390dhbg3s sMaBsMBm IMsgamma bogFmal meaMmmszqds
bLbbom o go(33mom gm@MIsdn, sMs8gm Moy gemgdgb@qdL dmeal sMLadmmo Jggemogdal
35633970 (330 085bmsb JgaMmgdom, Moz agm bobyob Jobdn. boswsogn, Jobmsb dgws-
9000, dgozo3L 898 BobIomdowl, sSDMEL, FMLymMEL, omomdlb s bbgs 9madgb@qdl,
mImadomsy 90gqds (3mEbama mMasbnd3gdab Lbgmmo. b brgds mEmasbabdgdals (sbm-
39 J3gqdnm BsmImddboemn ©ge]obg30b s MMasbmagbamo bsMRgbgdal Boswsgqdal
s (3mMsbamn BngmngMgdal Bngh Moogbo ggmdodonma astosddbal dgmgase. dm(3g-
memo §FMabbgymmBs(300lb 360d369emm3sbn dgmaggns mMasbmmo bamBgbgdals gob@Bbal dg-
©9a850 BmBMLobmgbom s3ndnmomgdamo 969Mg00lb gobmogobmgmads. smbsbndbsgas,
M3 gbgMans magobagmmgds sMs oMM MdMMo, sMsdge JodoMo gmGdomss, Fo-
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Loz 9Msbozmgdo 360d369mmmds 543, 306 MMasbmmo Bogmmgdal Bsdmddbs. dystn
bozm0gMgdol ImmBngn aoMosgdbnl dgonasm boswsgqdo sMbLgdmdg6 Mmamy gombm-
bobBMMgdgemn, Lagdomm ©Nbsdn MM, msgabymgama 9bgMgnno dmnwsmo Labdgdgdoa.
boowagol Lobo@o@mmo gubdoal gedmdygmesbgdsdn gsdmaymas bLadn dofocmswn
ab3gd@n. 3oMzggmo sb3gd@n ¢39330Mwgds boswog Mo MEMasbabIgdal 8mbaBorgmdsl
Bgsdomdy dmbamo mEasbyma 6sMRgbadal ©gbEMMd(3080. 8gmEg 360336g5cmm3s60
ab3gd@0 13939Mgds 36@nba3BN3MM 030b9dqdL, MMImadai brmmsezqb 8sbdn sdss-
39009890 303GHmmEasb0bqdal gobgznmemgdsl. 89bsdy sb3gd@n gmmobbdmal (smzbeemn
mEa560B3qd0b ao(33m0lb 3BMENJ@930L edmsl Bnswsgm®a dozMmmdgdao.

Logago s dgggemmn g3mbobGgdnmn g3Msbal gubdznalb cmsebsbdswm, babafMdmoagn
93mem300b dgegase Rsdmysmadgdmmo 53mbabEg3980L Dmbsmuma §ndgda bobosomwg-
ds 360d3690mm3sb0 8gMomdom. gb dgbedmgdgmoa brgds 3sbdn dmggGmmo ©s dofg-
anmomgdgemo 8949603980l ) 393938060b Mbadmdaom. gmBgbde@ognmo Mgamematiadal
mbatn 360d369mmazobos, Mawash MdAMB3gmymayl @gsdabol Rsdmysmadgdmema g3m-
LbBg89d0b FMBJoMbaMgdsl, oz BoMmdmawagblb 3ogi dnmbyggMmb 3gomnmomgmdal
LaBnbosMb.

a5bbabamggmo ggbd300b sMbgdomo dbsfgs baswsgnl dogH g3mbabEGgdgdal a3~
35 bbgoabbgs god@mal (Bymal, domab, Lo8dadalb deemab) 3mddgwgdoo 84603
0dmabogsb, Mo donmbggs Bossegnl abgmo m30Lgdgdom, MmamMgdass bymabdag-
0 gehmbonbodo Bobssmdmgamdal gsbg30b mbstn, 3(39656gqdal sBsaMgdom 3qM-
&0ngomae dpamdatigmdadn, B3Momdnbol g5383M0sbqdal megnmsb s(3nmads ©s Lbg.
9L @30L93930, Bmamz Bgbo, 3oMaom 90l gsdmbsdmmoa ysBamalb Labgbbgemdgddo,
303658 bdnMor MaMgbrgds 3nbgdob ©89ds3980L Fgonasm. sdsgzMmmmsm, dgmom-
o30mmo mbobdagdgdol 3m33magdlb dgmdmoas sGe8sBm 3gnbs@mhnbmb gl m30bgdgdo,
5339 aoomdxmdgbmb 0bnbo, gsbbs Fmmmgdom @sdsm3Mmmud@ommo boswsggdol dq3-
obgzgzsdo.

Bosogqdal dgg@mo gbd30960L godmBymagbgds snbobgds boswsam&o mgbemg-
3ol domognl bofgdy oMmggnmn 93mbobEndgdob scmmaqbadn, GmBgmoag sysmndgdl
boswagmmn Logamal bEENMIGmEaL gogmgbsl, bgmb MBymdlL GoGm(3gbmbgdal 3nMgsb-
a0 3MogMma3omm3bgdal semoagbsb.

yzgmadg 0bGgamatimm gmbd30ol Bomdmamaqbl boswagnl Bogmagagmgds, Hmdgmacs
3560LsdM3Mgds boswagal yzgms m30bgdab s Bgdmo sbsLnsmgdama gMbd0ndab
MPN0gMHJdgqdno. oo bbob asbdsgmmdadn Boswegnl boymenggds doMm@ngom
20bbLbgdM©s s 49393800 g3m©s Bnssgnl m30bgdgdals Jgdrmwmem MasbaL. 3936096 9-
3ol 096s3gMm3g Bombgzado 398 939mmadgb boswaggdal Bagmayzng@gdal gomnmgdal s
9899m0M9d0b bsgnmbgdobsewda 3m33mgdbyn ©nbsdngmcn dnamdalb smomgdermds-
Bg. HmMIgemody BoJ@™ME0L 96 Bbg300b gonmzemnbbobgdrmmded dgadmgds gsdmabzaml
Labmdgdol, bsdmdom MMl s Ggdbogab ggmdn batgss.
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3b6. 15. 3365b0G730b Imb3mdab g33em96s IMbagmns6mdsdy

3563 (33em0b Ambagsma, (3/35
3dm@ab embds, 3a/35 - s B
RPOMOS0DOO QOYIYO0SZJOJL0 o84)35g9Bm0
75 14,6 37,5
225 29,3 449
Gbﬁ. 16. bnansggnb gm@mbnsmg‘bnb nG@abnmﬁmba bb3bgg.'>bb3-)
pH fmb (33-CO, 13%/3)
3396560l b330, ey pH 4,0 pH 6,0
32 262 1150
46 820 2900
60 632 1550

boswagmmn 33988 BoM8momagbl gMmom-gfo gmbrsdnbdm® 3Mmdmagdsb.

14.3. 624MBNIAIINL LILIIDN

oMhR9396 boymeangmagdal d98ga Labggdl: dmbgdMasl, bgmmgba®l, gx39d@meL w©s
93m6mBnzn@L.

3mbydmnz0 bogma0gMgds asbabadmgmads Bnswsgqdal m30b93980L s Mgyndgdals
Bomo gMongmoddgogdom, GmIgmoas gobdnmmdgdammas dm69dMagz0 bnowsabsmdma-
Bob 3Em(39L0b gobgnmagdom. ab EsdM 30 demns YsdoMo Bnswaggdobogal s baboso-
©9%s sMbgdnma (396mdgdal 3BmEn]@nnmmdao.

boowaggdal LednbsmdmJ8gm smzgabgdsl dgodgl sMbgdomoa (33emnmgdgda Bnswsgm@a
3Mm(39L980b s M9g108980L dmbgdMng asbznmaMgdada. b (33mnmadgdo asb3nMmdgda-
mos 3393539000, Labmdgdolb Fg@ebaom, Lbgswsbbgs Fgmomtssnnc s .3. Boswsgg-
dab 030bgdgdbs s Mg¢ndgddn 58060l Bgdmd8amgdnm gs3mbigmman bamabbmdmaga
5 MoMEgbmdMngn (33mmnmgdgdo sbsbnsmgdl bgmmzbam boymeangmgdab, ngn 0ddbgds
LmBbEEGgdab 94860 LomdnFgddo, 335mboMdmMgdda s bb3. 8(39606M9980L gsdm-
Loygobac.

Booogqdal Lobmgmm-bsdgn@mbgm asdmyqbgdabsl bgmmazbm@n baymagngmagds deu-
6936030006 gfma Bgmazbogds MmamM3 98958 HE0 boymagngmgds. ogn asdmabsobgds
Lobmgmm-badgnE@bgm FMmENEgdalb Imbagmom. 989 NM0 Boygmeng@gds ©edm og-
dmmos 56 BoMBo 396qdMnzo bogmazngmgdolb mbgdy, ss8gm MRMm 398 owm Labatdm-
dn Boasoggdol gsdmyqbgdol 30mmdgddg, 3936090930l s &946030L gobgnmomgdsby ©o
3omn 300bg3980L Mgomabsznady. gB39d@MG0 Bogmazagmgds ymazgmmzal «m393d0M0gds
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LabyFggmo 3MmEed(300L Fobomgdom  gsbgmmo dGmMBabs ©s badmarmgdgdal 3339
obobomgl, 580560l LsdgnEbgm LodBnsbmdasl. ol gadmads dgxsbrgl §3mbmBa g
35839695 gdom. sbgma baymangMgds s6ab 93mbmdn 3.

boowagl goshbos by 33980 gemg8q6@ 930l aoM 339memn Bomogn (ba3o30 Bmbrn), HmBemal
boBammmdmngn bofiggs (39(33tm0mn Bmbrn) 303w0boMgmdl 839656 7980L 8mbagemals dg-
4360 @Mmb. odqeb gs3mBwnbatigmdl (56935 3m@qbon® boymazngmagdal dqbsbad.

3mBaboma baymangfgds babosmmgds 330656990l bagzgda gmgdgb@gdol bagm-
om 3oMsg 9800, domo bagMmgdol gmmdgdom ©s bbgs mz0Lgdgdal Gommo gEmogfod-
39gd0m, M3 3565300MBgdL boswagal Mbatb, bgmbay@gm 30mmdgddo «9d&HnB3gmymb
33965619980 bbgs god@mgdao (Bymom, 35960, bomdmmn), oo bbb 8863s3mMdsdn
3mabnbmb 8(396569g80bmgal bagntm Lszzgdo gmgdab@gdal Bmdamadgds ©s «MdHNE-
39yl 989dGnM0 Bogmengmgdol dsmsmn @mbyg. dsmamon 3m@gbsonfn bagmangfgds
a5oRbosm gogz0bgygMm boowagqdl, adsemn — y300gmB8abs-0bg@ bnowagqdl.

Bomama 3m@ b0 baymgngMgdao gsdmamBgszs mMasbmm-8abgMoma@o domdasbo
boswaggdn, abobo babosmmgdash bs3z90 gemmgdqb@gdal 3603369mmmzsba Fomoggdoo s
©5dMmdab 398wga dgmdmose bENMB39mymb domsmo g839J@mn Bagmayng@gds Lagoe-
30 gmbnl bsbarmmdmngn bamgzab dgogaem. Momash BogmayngMmgds nggMgb3nMogds
Lbgaabbgs Labmgemm-badgy@bgm (s dmbgdMngn) 3396560l Imobmzgbamadals dobgeo-
3000, 530&™M3 boosgnl BagmggngMgds 3396969980l MMIgmndy aoM3zgnmo xanyolb s
Lobgmdob Bndsto snlb gomomdomn bsymeangmgdo.

dmbgdcngn baymayngMgds sbabosmgdl Bossegnl Lsbyol 3m@gbzny dgbadmadenm-
398L, bmmm BaBgomo (9539d@m@n) — o8 dqbadmgdemmdgdal gs8mygbadal baGobbl.

0050 Bnosgol m30bgdgd0 s Lsgzgdn bogomngMmgdal doMmoggdo asb3nfmmdgdammas
3obo 396936030, 3q969Dabayn ms30bgdnEM73980m s ©sFobabnsmgdgmas Boswsgnborzals
Mmamez 3mbgdMogo Lbgmmabmgal, d3m@gbinm® baymayng®gdsl Rzgnmgdng sogozg-
396 39693Mn3msb. §9385608 g8gdENe boygmayngMgdsl dm3szgb babmgemm-bsdgn@bgm
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330l dmbgdtng Bogmazng®gdsl, bgmmabymowm §8bal 8ol sbom BaBamb — byenmzba@
boymgngMgdsb. s@e8nsbolb Bngh 3gddboem  bammabam baymang@gdsl o6 dgdmos
(3539 000bagdmb, sm30mgdgmns dmbgdMog bogmazng@mgdobomeb dgbsdgds. ab J3bals bo-
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baymazng@gdsb.
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boymaz096gdal @mBydg, 50l gsbbsgnmmgdom 0b@gbLommn s o3l segMmmazsmmasbn
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bm3ognmo (d9bgdMngz-sbmtm3magbymn) BoymengMgds, Gmgmni edsbsbosmgdgmos
31ds39dmmn Bosoggdabmgal. o3 398gamM0gdobmzgal MmebsdMaw ©edsbobnsmgdgmos
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2. boggd0 bogomogFndgdol d983539emmdoo (5BmE0, Bmbygm@o, 3omanda, gman-
©0 s Lbgs 3s30m- s 30 3emgmgdgb@gdn, doma LagMmm MomEgbmds s dgme-
mdnb baMobbo, 8(396567980bmg0L BnbobgmImds), Moy 3obbsbmaMmaglh Lsgzqd
69g509L;

3. gMobmenmg8Hmeno dgoagbocnmdoom, B3 ao3mgbsl sbogbl LogMmm Joday ©s
Bobgmommmann® dgoagbommdsdg, Boswogal dmsbmgdobmbsmnsbmdady oo da-
RBgemdadg, bEONIGNON FoamBatgmdsdyg, saMmzabonm dobsbnemgdmgd by,
Byemm3e6-30gMim3ob o 0dmE Mg50893y, mMgsbmma bogmngMgdols &EMebbggme-
35(300b © BobgMamnDa(300b 3GM(39Lgd0lL MbGgbLNgMALS s dgRsMwgdsdy, 830~
Fmeo3nabs s godmMag3bgzedy;

4. go33em0000 3omombgdol I gboemmdoom, Go3 as3mgbol sbogblb boswsgmma 3m-
mmogdol BamBemgmdsdg, sammundogn@® m30Lgd9d%g, Bossamma bLbbsMab
6999(305bg s 3ol Gobammmaon@® Bmbsbbm®mmdady, boswogol dmagmmdsbdy;

5. dogmmdomenmgom@o oo 398968 oJBngmdoom, Mmdgmag asgmgbsl sbegbl
mEaobmmo s 8nbgMomm@n Bagmmgdal GMobLam@m3sz00b 3Gm(39Laddy, bs3zqd
9903%g;
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Bob LadgnEbgm Logd0sbmds(s — SbMEmMIMaqgbmFn GodGmeo.

157



158

J3AMBNIRIBABMRBIMSD
03N XIV | 609RI3NL 63IMBNIRIDI

BOGQogob aq_;ad@'gﬁn 603(*)%03(4)36()[) ggmBa - Jdeﬁg@‘an aquvman‘gﬁm bnb@ganb
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%530, Laggag@dEom 3gMnmeal bsbaMdemngmds, Ladmsmm-mzantn §gd3gMednmg-
dab Beogeo bgmgmmads ©s Lbg.); 3590l Gommmdomn §gbnsbmds s 3ol ©nbs-
80gs: CO, Mommgbmds s 5@3mbggmadn 3596mzsb0 FogMsbGgdal s@bgdmds.
8396569: %0do, M3Gmed(300, mgbemgdal batobbo ©s bbg.;

7308mbsboGsmmmo 3ommdgd0: batgzames 3(39b5Mgmemmds (3gmagbormmds, ommgbm-
33); Fm@mmeo 3(396069930L ©3935056900; JMmEmememo 3(3965619930L 353698emgd0;
3bEM3mg 9bmmn Dgdmdgrmads: Boswseanl 8qdsbngmmn wsdmdszgds, saGm@gd-
bogo; 0gbmdGmbss (Lobmgmm-bsdgn@mbgm Mm@ m@gdal sbymds s ImMoggmds,
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oem@o bobmdgdol dg8obs; Lszzgdo MHgammodmmgdolb godmygbgds; 3gb@o(3nwg-
dab a08mygbqds; JoBoytn dgemaomBscsns (3060b, mdsdatnl go8mygbgds ws Lbs.),
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Jobmbo. 8396569980l BmMBacnm@n Bnbs s 3obznmsMgdabmzal msbsdMsw Laga-
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9890980basb, Mowash gMmo go@m@alb dggmes 0b3q3L Lbgs Rod@mMgdals dg(s-

3ol s Mm3G0dsemmMa Jgbsdgdol MmL Bsmn 8mgdgwadal gxqd&mE™mds ad&-
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bm3omemo s Lbgs 35R3969dmgdoo asbbbgszgdmmo Mm@ nErmma (3960699380l
3mbo(33tmgmds mmbs s bogM3gdn, g.0. LEmEN cgbemdmbss.
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3mM30@gdmadom ©d035033930b, 353695emadal s LafMgzgmgdol dndstio;

IV. 93m6m803m60, mMgsbodszamem-badgnmbgm bobosmnm, Mo gob3ommdgdmmos
Labmgmm-badgn@bam  FNmENMgdal dmboyzsbo IMMIol  gsbbbzsggdmman
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7. 3mbgdmn30 bossgbo6dm 1360l 36m39bd0 @ogdomn 933990l jo6mbo. sbsbagl Bas-
©533(3mbgmdal sMbb, Gm8gmas drgm3smgmdl maommbaggmmb baws 3Mqda gbge-
a00b @5 dnmagbnn germgdnb@adal & 3mdmemaz0sdo. (3msbamn MMgsbobdgdn 3Gmamg-
Lo 3Megemgdnsb. mez0bo d0bsMmdal sgnmgdda sgMm3gd9b 3ol gbgmannl
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360336gcmmds s 3Mod@ogmemo asdmyqbgds admagzs saMmEqdbozm@a, Boswsan™-8g-
mom@azomemo ©d bbgs mmbabdogdgdal LEmEN gs8mygbgdol, 8nbsmdmddgwmgdal jmem-
Gl 83scmgdab, Boswagol boymang@gdab s Labmgemm-badgn@bgm FnmEnEgdal
3mbogmosbmdal 93948 Mggnmomgdal Lodmsmadsb.

14.5. 6N13R38JAN 639MBNIAIBNL ICEIARAMIB)

boowagol bagmayngMgds Bomdmawggbl boswmeabstdm]dbals 3Gm(3gbob dgmaal s
o0l dobo gobgomamgdal smzomagdgmo 30Mmds, Mowash dobdgs ©sdmznmgdmma Bos-
0ab656M8mM 4360l dmazetn god@menl godmdgesbgds — boswagmmn dom@nb gobgomamgds,
30639 Goado, @dscmgbn 3(396069930L s Bo3MMMEasbab3qdab. boswsgbstdmjdbals
3baogbom, Bogmazngmgds dgnMmE M0l s39330Mgdmmo bagmngMmgdgdol s gbgmanal
35M543b0b, ©3n3nmoinab o goms(380b 3BM(39LgdmMsb, Mo BoMmImamanbl goddm-
980b ©> bagmayngMgdols 306mdgdal Mommgbmdngn ©s batmabbmdngn (33mnmadgdals
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Brmoma o6 ogbmdmbsoma (3030 s 5.9.) Baymayng®gdals dg33ms dgadmads Bymegb-
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boswagmmn boymazngmgdal sembadmgds Bom3memagbl Bnowsgbsmdmddbol mdagd-
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L3g(3OBFYENS, 0g0 ZoMaEgds 5sd0sbol Dgdmddgmgdom. 33 ML brgds dubgdcn-
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9L (33em0madgdo baymazng@gdabogol dgadmgds agmb Bmam(3 swgdomo, abg metiym-
R0o0. ©3RJS0M0 (33e0mgdgdal Bsgsmomns 3m3nMnsbgdol dgogase FoMdo dgsez056mdals
3m(3nmads, 356 3mbbgdal emgbznm sDME 0L oaMmzgds 3mygmab 3s4&gMngdal (3bmazgem-
3md39gdal dgmgasw, Lambysg Bosseggddn asdmmygzbgnm Bo3bg Botnmadal Bmsamads,
Byom-3ogmmagaba Bg5080b babbogo J3gpgbal aomd8xmdgbgds aonbzngMgdom ©s o.0.

MoMymynmn (33e0rgdado M39390M0qds dmbagmolb 8ng® Boseadn bLogzzgdo gemg-
8968300l 39830679350, Lobbogo d3993960L BabozmGo M30LgdgdaL gomsMgbadsl @960~
300 3nbo gs336039800m, LambBysgn Bnswagnl Bgbzqdal 3036 (39mgdalb 3Mg3n datrnmadals
&mdbogneo Hommgbmdal asRgbsl, Lommbba 3memEnEgdab 4393, 6gmmal obom@mdg
3m3qbob ©sbs39Ma0L Bl s ©.9.

0965890Mm3g 06@96bomEa 8nbsmdmddgmgds gi3ndbgds Labmagmmm-badgm@bgm 3(39-
669980l domaem3mmeddnmmoa x0dgdal, Jododsznal, gmaomesianl ©s 894sbodszn-
ob goom godmygbgdol. o8 god@mMadal gx3qd&mEmdslL MbEHMbggmymalb Boswsgal
domama bagmayng@gds, o3 360d369mmmazsbos 06 qbbomma 30bsmdmJ8mgdal ©MmU.
3qbodsdnbo, 0b6@96LbomEn Bnbsmd8mddggdal 30mmMdgddn Bnswsgqdol Mszombacma
359myqbgd3alb 08603369mmm3zo69Ln s3m(3565s BossamMa Boymazngmgdal damsmo ©mbal
MBOHMb3grmymazs — Jobo gogemmmadamo sembaMdmgds, g.0. 989d&MG0 s 3mG b0
boymangMgdal ghmoOmmo bws.

Bosagm@o Boymaggdal smBadmagdol mdngd@nmo dqbadmgdemmdal «@bembggermymes
bogds 2880060l Bog@ Bnowagnb boymayzngMgdal asbgnmamgdal 306mBbmMInggdal (3me-
Boor. o3 Ladmomgdsl agsdmgal, aezbstiomo Baswsadn bszzgdn gmg8g6@gdobs ©s &gbab
399(339mmds s J9393bme Foc0 ©oBSLIMKIN; gMIMNBMm Bnswsal Mgm Ig@n, 30wMg
83mz00gm dmbogammsb gfmsm; agaMmgasmatmo boswagnl mgabgdgdo s Mggndgdo.

806sm8mg3gqdsdn gb 88m(306980 bywgds 8g(360g6gdom s 3mBabazg 3Mad@nzom
Bosogqdnl mz30bgdgdal s Mg7ndgdal gomdxadgbadal bgFmbgdol 3Gedogmmo aobbme-
(309q80b boggmdggemdg. o8 98m(306980b aosby39@s 3g(360gM9dabash ncmbmgl Basws-
anmo bogmazzng®gdolb Mgammamgdal sbsmo abgdal dngdsb.

06836LomM 30B508mJdgqdedn boswagol smBsmdmads bm@mbozgmoads M gbao:
bogmngFgdoma s Bqdbmmmannmo aboo.

bozmngMgdomn gbs Bmozeglb Labmdgdol, dgmamsaznl, 3gbGonwgdal, sa@mbm-
oo zombadMnboo 3nmEnegdob (0gbmdnbss) bgmboyMgmo 8mEaggmdom go-
3mygbgdsl; Ggdbmmmagan@o abs 39380600988 boswagol 030bgdgdal gomdxmdgbadsl
89d5603m60 o8mdsgqdnm, ©sIMMoma dgmamMsznal bgMbgdom ws Lbg.
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14.6. 6N3R38JAN 699MBNIAIBNL 3MRICIN

JmGmEOmmo bossgbsmdmddbaol 3Gm(3qbol 3n8sGormmo gsbgomamgds admgzs b0~
@360 boygmangMgdol ast33gmma ombob (dmmgemo) 9dHNMB39mymeal Ladmemgdal,
o3 60dbagl 8396569980l 3Bm@d@nmmmdal goM339Mmn @mbolb dqbsdsdabo Boswsgg-
dab sgMmbm3ammor 36nd369mmmzsbo m30bgdgdal s omo Mgyndgdal gMHmmdmomdab.

06836LomMn JoBscmdmJdgmadal 30Mmdgdabomgal bognotms Bossggdol m3@ndsrmmn
35675398 980bozal sdsbsbosmgdgmon Bnswsgm@a Bagmayng®gdol dmogemgdols 39436s.

Bosogqdnl mz30bgdgdol M3Gndomn 3o68398Mgda — gb sl Bnswaggdol mzabgdg-
dab (o Mg9089dab) batabbmdmanga 35B39698madal abgomn dgbsdgds, GmBmal Mmbs(s
dgodmgds 3sgboBsenmMo aodmgaygbmo 839606 9g80bmgals Lobozmzbemme 8603369~
mm39bo yzgme Bod@mGo, JMmEmegdal 3m@gbianma dgbadmgdmmdgdo s MbHb-
39m34mo 3oMgo batnbbaol dsmmgbo dmbagsmo. boswagn mzgabgdgdol, Mge0dgdol o
LaBoFImm  B53390980L  BMNIMBGdaL  M3GndommFn  3oMe3g@Fgdom  JMMEMHMMMS®
MbOHMb3grmymal 0b@gbboggnzaznalb (Jo8nbssns, 8gdsbadszns s Bgmam@azns) doto-
0 BJBMBIo0b gagmody or 989G YH™IL.

3(396561gqd0 aobbbgagadmem Fmobmgbgdl Myqgbgdgb Bosoam® 30MmdgdlL, dgbods-
3obo, boswagmmn boymengmagdal dmmamo mbos 393ds30gdmoal Bossegnl @30bgdg-
dobodn 3(396069980L Bmmbmzgbormgdgdal gomgamabbobgdom. 53s5Lmsb, dmmgmal ©s-
39353980L0b mbs aymb gomzemabbabgdmema 3mMb3MgGMmn boswagqdol mzabgdgda,
619908980 s BosEsgMa bogeMmalb LEEYYIG MM, MoEasb boswsgal ymggmn &ndabomgal
(dmgogFor d98mbzqzedo J3g@ndol, agzstob s Lobgbbgemdal) Bosymezngmgdal gomge-
mobBabgdom Mm@ mEmmo 8(39656M9980L Imbogmnabmds asbbgezgdmmon ngbgds.

boowaggdal a96gbabnmn me30bgdmEgdgdal (3Mmaggamal dg6qdal, 3ndmbmgsba dm-
0DMbGg80L, Bymn3zob-mdmmn Mg508930L Mog0LadMMgds60) BmMbDdg bnswsgm@a baym-
3096980l 3mEgmadl 8393539896 aMmebmmmBg@mmmo dgmaqboemmdal gomzsmabbobg-
300, Morasb 3ol 0bGgamarmmn 360336gmmds 543b Bnowsgqdal sgMmdndom@a mgobg-
3930l gm@m3omgdobs s Labmggmm-badgy@mbgm 3396569980l Bmygsbals s3HMEG 94603060
bgbgdol oggmgbznmgdsda.

boowaggdol m30b93980L (> 8om Mgyndgdal) LogMmm dohggbgdmadals Gosbal,
3ol m3Gndagnm@o 3oMa3g@Madn obowaqbos bossegnl baymang@gdal dmegmol-
0)30[) 309390369605b:

boowagol 393mbmgsbo dpamdstgmdal 8sRz9bgdemgda — 3mdnbal d98(339mmds s
3dq00a960emmds;

- 39MadgBgdn, HmMImadacg dboboomgdl bnswaggdalb Lsjzgd Mgyedb —d3gbatggdals

Lo33980 9396870l FobobgomBn gm@mIgdals dgd(339emmds;

- m3@ndommn gobagmMn m30b53980b 3oBgz969dmgdn — LNd 33Nz, SaMgantgds,

m33069b0 B6@9350mds, BysmasdBommads, s9Mo(309;

- 35R39698emgd0, MmBrgdacz sbabnemgdl BosseamMo 3Hmagaemal dgbgdsl — babbagn

0L ©s, bogBoma, 3mdnbmgsebn 3Gmagarmolb Loddemazmgl;

- godogn™-894obognmn m30bgdgdals 8sR39b698magdo — Mgods0s, dosbmddal §g3e-

mMds, ao(33moma 3omombgdol dgmaqgbormmds, gmdggdao dadmEmdal bamobbo.

Rodmongmoma m30bgdgdn bogMoms yggms ndolb boswsgnbogal, 3som goMms swag-
696 Bmbomm@ 35R39698mqdl, HmBrgdaz sbsbosmgdl (3omm3gmmon boswagna Godgdab
Bosogmfn baymayngFmgdal 306mdgdl (s mbgl).

39360 030bg80b  M3GndsmmGo  doB3abgdemgde  860336gmmabass @M nEgdMen
035%g, o9 Mdgbo M3G0dacnmFns boswsggdal GMbosdgb@ MM m3abgdgdal dotredy-
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&80 — aMbmmmBg@Fmo dgoagbnemmdol s 3mdnbmzsbn damBstigmdal, Mo go-
3mgbols sbqbl Boswsgqdal yzgms 860336gmmm3zsb sgMmbmBamen mzabgdsbs s Mgynddy.

3(3965619960bm30L  Lnzmzbenl yzgms Rod@mtn mebsdsmns. oMz gfomn damasbo o6
d90demgds dgn(3zommmb Lbgs Gog@mEnm. baymayngmgdal s3scmgdal s damamn dwaMswn
3mbogmab dnbomgdse mom@gbae 860d36gmmaabas 8(396569930b Logmsbrmal yzgms xsd-
&mMAdg gMommmamo B98mJ8gwqds. bogams, gs8mamnbrgl dofnmsmn God@mtn (36 go-
J&™MM980L xaman), GmBgmbg 3 bydmgdnmgds BsbGndmmomgdam aogmgbals sboabl sbst-
Bgbo g3od@mMgdal Bodbodsmm® gi3nd@nsbmdedy. dsgamoms, azsm300b MHonmbgddn 3(39-
bafggdal aobgamamgdal @s Bsmn dmbagmnabmdal Bmsegstn dogmadn@ofgdgmo god@mtMns
Bysema. 530@m3, 53 Goombgdda m360d3bgmmzobgbos Gqbol egMm3adal s 3Mmund@nmemo
baGigzab mbobdngdgdo. LambBysgo Bobsm8m 8gmadal Bmbsda MomMgba 86n0d36gemmaabas
LB ImEby3s, Moz 3odmMo3bosL Bnosgqdal odemdgdsl s BgmMa ©srsdgdsl.

03Mngowm, 3(396569930L Fmbogmasbmdal 3o63LadmgMgmm K@M gdDg bgdmJdgogds
LagdoMmadl bbgswmabbgs Bmbsdn Boswmsggdol baymangMgdals s8smmgdalb agg&gbzo-
90mm doamdgdl bosegqgdol mgabgdgdol, Mgendgdolb s 3mds@n 3acmdgdal
a35m35m0bbobgdnm, Moz demoosgh 9839J&am boymangmadsl. ©owmn 360d36gmmds 43
23Mgmzg bno@agm@-satimjadon@o 33emg3900L dobomadl: bossegne M 390L, d(39bs-
69980bm30b dabobgmBn bs3zqd0 gemgdqb@gdal (N, P, K) 393(3530mmdal 3om@matsdgdl,
boowaggdol 3gegnabmdab, gBmBDaMgdal, edmadgdal 3oMEmamedadl s Lbg.

3(3965619980L  Logmbemab GmIgmody god@memdy (3omdbmngae Bgdmddgmgds, bbgs
R30J@™Mgdalb Fg(33mmolb ao6gdy, 0b3g93L sbgma bgdmgdgwadal gxgd&mE™dab 39330~
619050, boemm aoM33990m 306md9330 30 — Fmbogmosbmdal sdzg0mgdsl. Bsgsmoma,
FoMd0 ©3876036gds 0b393L 3ogMmazebo Mgendnl gomsmgbgdsl, 8536 smwagboma d6m-
39L9d0b 806300m069d5L s 3(396569980L 3MMEeBommmdal 93(306M935L; (39emBbGnzn
Fotdo sbmBm3zoba godm3zqds sFmbErmdgdl 3396569930l aobznmsmgdsl, bgmb mbymal
RoBmmol s 3mbogmnsbmdal sgggnmgdsb.

39360969800 s 3Mogd@ 0300 dgdmdszgdmmos boswagal m30bgdgddg bgdmgdgwgdals
bgbgdol gomom b3gd@mn, Mmoo NdOMbggmymalb Boswsagdal 339800, Byemm-
396-3596mM356, MdyM s bbgs Mg70dgdl.

boowagol gx3qd&mco Bogmaznnmgdalb asbMoalb doMoman bgMmbgdo s 8obo dmbgdco-
30 bayma0gMgdal Bogbodsemmn as8mygbgds 39380Mmqds MmEasbymo s dobgHormmmn
Labggdal Moombaemm® asdmygbgdsl, boswsggdal 8m 3ansbgdsbs s dmmsdadnfgdsl,
3omn ©539353980L LobGgdsl, Bm@mbyzsbs s @adMMASL, dommabmgbgsl, BnbomMbsge-
30 Dmeagdab 394865L, mgbemdEB3980L d98mmgdal, gMmbasbosh dMdmealb wmmbabdag-
398L ©s 3(396569930L yzgmadg dmbagmosbn %0dqdals 8mygsbsb. 3mB3Mg@mma bgmbada
08 mbabdngdgdal bobEqdsda gobabobm@mgds IgmEbgmdal boswagqdal, swaommdmnga
303580l 0o30bgdMgdgdom s dmbayszsba Jym@nEgdal dmobmgbomadgdoo.

14.7. LILMBLM-LIIIR6IM 3ICBIAIANL 3MOILMIGNLCIdI
6N239AN 3NAMdIANLILAN (629MBNIAISNLILAN)

Lbgaabbgs Labmgmm-badgnmbgm 339606 aobbbgsggdmm Immbmazbgdl ygbgdl
Bosogm® bogmagngMgdol — Lo3zgdo gmgdgbBgdol ©mbgl, Bgbnl Mommgbmdal, bas-

oa MM Mgodiosl s 9.3, Lbgasbbgs 3mmEm®alb d3Mmundgonmmds asbbbzsgqdmmowm
330690935 boswsgal 335 o 08 35B39698emal M3 B ndsenyn EMbwsb gowmabal dobgco-
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3000. 5308m3, Boooggdal Lodnbsmdmd8amm as8mygbgdabisl 8(3965Mggdal Moyl
3OmE @ onmmdal mbGHmbzgmbogmesm ©s bnswsgqdal yzgmoedg Goombsmm@o go-
3mygbgdal Bobbom LagnGims 3omEgm 3Mb3MgE Mmoo FNmENMadal (56 gamsqdal) dm-
obmgbamgds Bosagnn 30Mmdgdabado.

bodgdmemagmdm bm@mdoemo — gfom-gfmo doMomon LEFsM(33mg JNEMESS S M3~
053006 39m@mEgdL ImMab yzgmoedy ImBmbmzgbos boswagm®a 30mmdgdabawdn. sbs-
Losmgdl domomo Immbmgbamads bszzgdo gmgdgb@gdal d0dsfm. Fomsem dmbogamb
odmage 383, dgmmb-yo30bx96 boswaggddy 3qdnbob bszdem dg8(339mmdom, 6go-
GO M959(300Lm56 Bosbrmmazgdmm bosegqddy. omdzgdgmns byosdoMmman as-
5@ 9b0569dmm, 89039 Mgadoob 8dmbg, dmd@agn semm8abals (>8-1083/100g Boswsgby)
o 356g569930L 3Jmbg Boswsggdal (ygnmgmdobs-9bg@mmadasba, BomgmB8abs, Bobagmm-
3603 y3009m80bs) o 15%-Bg 3980 agdobgdol ggmmmdgdals go8mygbgds. o6 dgndmads
o8 gmm@m@oborgalb 3bmdmdo 89dsbognGo dgmaqgbommdal boswmsggdal godmygbgds.
3905698000 daMomns ©sdmsdqdal, dnzmdnsbmdals 8ndsmom. mgbzalb abyqds s ©sd-
0536905 Mbs 0m35mabBnbgdmgl Immbmgbomadsl Boswaggdal §9335Me@mGabadn
(303 boswoggddg mgbgs ¢Mbos 0bygdmmglb 15-20 bLgd®g3d9@b, dmezMogdmogl — 20-30
mJ@mBdgmb; Fo380693Dg — 20-25 5330LE™L — 15-20 Lgd®93d9ML; dgemmb-yog0be3g@
bosogqddg — 20-25 Ld@qddgmb — 25-30 mJ@mBdgMmL; ymBGma bossgqddg — 10-15
L9d&93396L — 10-20 mJ@MIdgAL; yz00d0bs-9bge booswogqgddg — 1-5 Bmyddgmb — 20-
25 6myddgmb o 5.9.).

J9670 Lsdg8mEaMBm bmEdsmmsb Jgrsmgdom bszmadsw dm3mbmazbas Bnswsam@a 3o-
mMd930bowdn, brenm d3G00bs s F39306 Fgemqdoo 8g@sw dmBmbmabos. 8q4s60 3
dq00a960cmmdno bamzgogbms badmaemm ©s 3dadg mobbstn, @s o6 oMol bgmbayMagmn
3bmdmdo 3gdsbozmmo dgwagbommdal Bossggda. dgmeMgdom gzsmasgsddmas, 8amdbm-
d0oMgs a508@ 9060567580l gonEadmmo 3553006mdal s Lod336ngobawdn.

F3930 b5dg8mEaMIm bmMdsmbs s JgMmsb dgmsegdam bs3mgdsw dmBmbmagbas Bos-
oa Mo 30MHmdgdabawdn. 39Masm 3003 ds PH goMom ©nsdsbdmbdn (5,0-0sb 8,5-3wy),
LbEs Imdmbmgbos gose@gbnsbgdabawdn.

d3608 B33 3@ emgdb dmMob yzgmedg bs3mgdew 8m3mbmgbos basws-
anmo 3ommdgdabswdn. bmbGom Mgeanmqdl Boswogm® dyoznsbmdsdyg, Ladmsmm dozm-
3056mdadg s oMnmBmaomons. bognmmgdl 3oy 8@ gbnsbgdsl, Bsgmed omdszgdgmos
boowaggdal goma@nbnsbgds 39a39@9(300L 3gmeg 3gMamdo.

bo8obwo Bg@s ImMBrbm3zbns Boswsaol Ggbabs ©s Lsgzgdo gmgdgb@qdol 999339~
mmBoboedn, o6 3Mab doaMewn gos@gbnsbgdal, ©Fmedgdol ©s dazmdosbmdals s
83Mgmzg dmog 3¢o39 Mgo7g300L dodstm. dobogal dobomgdas bmdmdo s 3dndg dgds-
bogmco dgoagbnmmdal Boswsggdn. mgbgolb ©sbygds s ©sdmeziads Mbos brgdmmgl
boowaggdal §q33gMs@mEobowdn Bmmbmgbarmgdal gomzamnbbnbgdoo (353 boswsggddy
b3l ©sbygds 15-20 s3Mnmb, ©sdmsgMgds —5-10 Boabl; Brgmmb-ysgabyg@ Boswsgg-
3bg — 18-23 33Maemb — 7-12 Boobl; ymdMmom boswsggddg — 10-15 836l — 10-15 8s0bU;
43009m3065-9696 Booegqdbdg —5-10 s3Maemb — 10-15 3o0bl; bocgemBobgddg 5-10 o360~
b —5-10 8o0bL o .3.).

39b0bogol as8mboygqgbgdgmas  yogobggmn, dwgmmb-yog0bgggtn, Embo-yogabegdn
(65Boemmdmng), dgemmmb-Gabo-gogobagggma (Bsboemmdmong), 69dm33sms-306Mdmbagmmo,-
3530, ym3Gamo, 43009mBnbs-9bg60, yz009mBobs s serzamn Boswsogqdn. boswagal
35839695 gd0sb goms8Byzg@os oMl Mgsdzns. Bgo@Momum s Gm@g bnowseagddyg
(PH>6,8) a53mboygbgdgmons dommme @@ gasddmy %035d0, bmmm 85039 Mgadioal 3o-
md93830 obodggdos yzgms badaal godmygbgds.
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byboemob domaborgol Lomzgogbms dgmmb-ysgobggho s semmzoqn bossegqdo,
mImado babnommgds 3oMan bGEMIEnGam, aGmbdol Bymalb mM3s amdom. bgbo-
mob domnb 30396988 oMdzqdgmons: o) ogomdgdam, saMgmsyg aMb@nb Bymal dsmsemn
am3ob bossggddg, 0 9dEMB3gmymaamo o6 o0l EMgbsgam; 8) sdmsdgdame bos-
©0398%9; 8) dmng® boMbs@), J3006, 3306 Lo@ab boswoggddy; ©) 3306y JsgMaz00b,
8d0dg oabs boswsggddyg, doma Babsbbatn gomdxmdglbgdalb gomgdy.

39demo (Jogoenmb badomgg) bsz8smm 3oMasm gamgds bbzswsobbzs boswsal; bamzgomg-
bms DmBngMow Gqbnsba, 3oMase MgbnMgdmmn mobbsmo boswsggdo.

bboemo (3568)0b Ladofgbg) 3oMasm 300eMEgds BmBngMa Bqbnsb, 3oMasw sgMmdamem
BoooggdDyg; 33Marn boswogqddg boymazn dgetgdom wadsemn bamabbobss, Batamas s
0bLL 56 nbsbgds.

gm8dobogol Lamzgogbms m@MBs, 39Masm MqboMgdammon, mabbatn boswsgqdo.

38990 (bogmomo bodnFyBg) y3gmody 39Mas@ 30056Mmg8s 35M3Mbsdmm, mabbs,
MEM0B, 3oMasw MgboMadmm boswaggddy.

39M30M0 3 3m356ms dmmab Bnswsgal JogMaznalb dodstio 8ygbgdb yzgmadg 3g@
Ambmgbsl. Layyzgmgbms M3s, MgbaMgdama, 39MdMBsGmemmn bnowaggda; gamqds ddo-
89 8949603096 dgagbocnmdsb.

Jemosgobomgzol bamzgogbms 3dmostn, @gb0sba Bnswsgqdn, ondzqgdgmos bgos 3m-
0DMbG g0l Fomda §qgbnsbmds.

Bomn yzgmody 3oMgom 0DMmgds mnbbs®, 30Mdmbo@mm boswagqddy.

senmdomo (bogmomom 96393 %g) mombmgl mgmm bmdad boswagl, oMy dormo.

bmdn Lbgs bybommmsb dgmetgdno 3oMasm gamgds 3dMsm, mMBs, MM@Nsh basws-
a90b.

AbBs y39ms bgbommsb dgmsemadao bam3gogbmo 0@blL gzemasl, 3oMasm 0bDMwgds
3d@aem, MBS, MM0s6, 00bbsm bnowsgnddy.

mgm30 390350 0dMEgds Ladmsmmuo §9g6nsb Boomseggddg, swznmam 0dobl bgwdsE
LE83Moemal, BogMad 88 dgdmbggzedo ndmgss @sdsmo bamabbal dmbogamb.

3HmEgmemo szoms© gamqds bbgswmsbbzs Boswogm® dommdslb, dsm dmMab, 3oMdm-
bo@mm, 3dMom, bofmba@nsb boswmaggdl.

obomo o6 9y9653L o IMmcbm3zbgdl bosegmE 30mmdgab.

Jogoemn(; bosogmfn 30mmdgdal 3ndsto of 5ygbgdl gobbsgnmmgdmem dmmbmzbgdl,
3s© 0DMEgds FoMd8 6056, 333603, bar Boswmsggddyg. bamzgmgbms 3dmsgta,
®0bbatn Boswaggdo.

Bsdemo 39Ma00 gamgds g3obbbgsggdmm boswagmm 30MmdgdlL, gofmms oMdmbadmman
Bosaggdabe.

Bsob Bmabmzbgda Boswsgnmn 306Hmdgdol d0dstor dq8maans: boswaal Mbos 3Jmb-
©ab 8g039 96 LybBow Bgsesg Mgodios (PH=4,0-6,5); Bemals 306853cmmdsdn aymb mago-
Lygoma gomda §gbabash; o6 aymb 3dndg mabs o6 J303s 8gdsbozm@a dgoagboemmdal.
Ronbogal bamzgogbms BomgmBabs, ygomgmB8abs-gbgco, yznmgmdabs-gbgmmgdasbo o
43009m80bs bossggda. yznmgmdobs-gbqfo s yznmgmdnbs-96qmemgdasbo boswmeggdo
bdoo Lognmmgdl BabsbBsm Fgmam@szasl dsmo gadogmEo 30bgdgdal gobonad-
®MBgbgdmom — Mgbsgl, bogMa@qdol ©s domsobbatgzal mgbgsl. Rsnbogol dommg-
dgemns 3oMdmbaGymo, dmngf gosMgboma s dmagd Jz0560, 306y Loddemsgmol
bosaggdo.

bsgggdn dombgg6980 Lszdsmm BmBmbmgbas bossgmEn BogmyngMgdol dodstion, go-
3moBggs Bmbogommab gfmom sDmE@0b, 3omamBal s 3om30m8al omaman gsdm@sbno.
bamzgogbms daga, dgemmb-yszabygHo s Brgmmb-Gabo-yszabegio Bosmseggdo.
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3mb§bgmmn ymm@mmgdo Lszdome dmImbmabas bLsgzgdo gmgdgbdgdol s &gbal
80856100, b 3gogbm boswagqdos 3oGan 393mbmgsba IHom, bgo@HomnEmmsb sbenm Mgs-

J00m, Lszzgdo gemgdgb@ndal domsmo dEHNb3gmymanm, bgmboyhgmo ©sdgb0sbgdno.

14.8. Ub3J22Lb3JJ 6M13233JdNL 6IIMBNIAII

Bosogmfn bagmazngfads gobdoMmdgdaymas d1bgd6ngo s sbmMm3mggbytn god-
&m0l 8mddgoqdeom. 30bsmdmJ8gmgd0b 3mmE ol sdsmo ©mbal ©MmL Bospsgal
bogmgnginds asbabadmaiads dmbgdMngn god@mMgdom, boswmagal dmbgdtngn mzabyg-
398000 s dgmaqbommdom. 0bsm8mddgogdal JnmE@ Mol dMEsbmsb ghmsw Boswsgal
boymazngmadolb @mbg Lyyem eG™ gBoE M0l ©sdm3znEadamo Sbofmm3magbnm gad-
BMEbs ©s Dmasms boswmsagdg, s80sbal bgdmgdgwgdals bambgddg.

badoBmggmmb boswsgqdda bs3zq9d0 bogomngMgdgdal d98(339mmdalb obomaqbaw go-
3mygbgdmens 399gan 0bwgdLgdo:

3b6. 17. Bos33730b 9dAHmb3gmymes bs 33980 gmgdgb§gdam

BossagBob aBswons bsgorm gm@dg3a, % 30‘”;’;;‘;‘33206@0:3;::03"’
o%m@n
®M0do <0,2 <7
Ladnemma «9bEHMbzgmymenemo 0,2-0,3 7-10
3oEsto >0,3 >10
gmbagmeco
MaM0do <0,15 <3
bodnsmmm bEHbggmymeemo 0,15-2 3-6
30atM0 >2 >6
gomando
mM0do <1 <20
Ladnammm «9bEHMbggmymenemo 1-1,5 20-40
3oEsto >1,5 >40

36bgdmemn 3mba3g3gdnm s nbegdLgdom Bomgdmem 0dbs 5 gMss(30s: dogmnsb mamo-
3o (mofndo aMaszonb 06gdbo), mefnda (sMndo s badmasmm amamsoalb nbogdbo),
badmamm (bodmomm gMows3nab 0bwgdbn), dwowsto (bedmsmm s dpnEsMn aMsws(30-
ol 0bogdLn) s domnsb dmneatn (Brnmsto gMmaEs300L nbwgdLo).

dm@oboemn dmba(353900b g458mygbgdom amagbomns LadsMmggemmb dafomswo bas-
©03980L bs33980 9em93g6@8qdoc (5DmB0, BmbgmMa, 3omandn) NdENbzgmymaal 3emg-
do@n Fogo.

Lo33980 gg896@gdab LogFom xmEMmBgdab Babgogeo: dme-8gmmb, dozdnbgdo >
gmIMsma > 3mM056-35M3mbsdmmo, Bomgmdnbgdn, @sdrmsdgdamon boswmaggdo > yogab-
3960, dpgmmb-ysg0bazgio, Hmbo-yozabaygma > dogo > ygomgmdobs-96g96o.
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1,4
1,2 B
1,04
0,8 4
0,6 4
0,4
02
vievwb bbby
1 2 3 4 5 6 7 8 9 10 1 12
B N Vi -p 1 -k

B

63b. 9. bygsMmzggmmb dofMamsw Bnswsagddn (0-20L3) bs 33930 bagmngMgdgdab LagMom
@mM&3930b (%) 399(339emmds:

1. Boorgem3nbs; 2. yznmgmdabs; 3. yznmgmdabs-9bgfin; 4. yzomgm-ymad@maemn;

5. 3mE036-35M3mMbsGmmo; 6. dog0; 7. 3533065; 8. yo3abeggn; 9. Fgmmb-yszabeggin;

10. Frgbn-so;;nbgaﬁn; 1. agggqrmb-ﬁ-gbn-sa,gnbgaﬁn; 12. serggz0mio.

webieli.

1 2 7 8 9 10 M 12
EE N -P 1 -k

6sb. 10. Lagdsmgzgmmb dafnmsw boswsggdda (0-20L3) bs 33930 BagongMgdgdal dgbs-
030b9gdgma gmEIdab (33/1003 badswsa dg) 393(339mmds:

1. Booigem3nbs; 2. yznmgmdabys; 3. yznmgmdabs-9bgin; 4. yzomgm-ymadMmaemn;

5. 3mE036-35M3mMbsGmmo; 6. 30; 7. 353306; 8. yo3abeggn; 9. Bgmmb-ys3abeggin;

10. Frgbn-so;;nbgaﬁn; 1. agggqrmb-ﬁ-gbn-sa,gnbgaﬁn; 12. serggz0mio.
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dqbomzg0bgdgmo gmM3gdab (Jommmnbgdswa sBdmENb, dmsboddnmn gsbygm@ab,
a5(33omo goemandn) dobgogom: dms-3pgemmb > dpgmmb-yszabaygmn > gogoby g, G-
bo-yognbggFo > Boogemdobado > ds30, 3mE©06-35M3mMbs@Gmma, ymdMsmo, seomzamtin >
4300gem3065-96960, 353806980, ©3msdgdmema Bossggdo.

LagPom ©s Jgbscmzabgdgmo gm@Tqgdal dggemogdom Jomadmmas bsgstmzgmmb do-
omsea boswsgqdal 358mgan jmadsmo Mogo: dms-dgmmb > dwgmmb-ysgabygmo >
ym3Msma, Bomgedobgdn, do3806980, 3530, yo30bg3gen, Brmbo-ysgzabygfo > 3mE@0s6-3o6M-
dmba@mmo > a8madndmmo bnswsgqda > sergommn > yznmgmBabs-96go.

14.9. 6N1383835NL I8AMULIBIAIMM RIS58ITIdJ RJ dM6NBNAJDY

806930b Mo30mbagmyn ao8mygbgdabs s doma boymazngmgdal dga3abgdals 8ndbaom,
doggbgsgse domo bbgosabbgs bsgmabognisom Bamdatigmdabs, asdmaygbgds boswe-
3900b ®amxgdom gogMmnsbgdal Bgommn, 569 boswaggdal gogMmnsbgds sammbebam-
3mm ®a9x8gddo. (3om3gnmo xanBob bosmseagdo babnsmmgds gMmbsatn sgmmbmdnmema
»30b9898000 EMIgemndg Labmgmm-badgnEmbgm FMmEMsLbmsb dodstmgdam, 56 353(39-
Batgmdal LagHom mgobgdgdoon.

a59moygmazs 5gmmbobsMmImm ogamsqdal bada Gndo:

1. Bnooggdol gogMcmnsbgds (30mm3gmmo Jm@amgdal dmmbmgbgdals dobgmgao. do-
a5moma®, Rsolb JMmEmEobmgalb bs33g0mab dgMBgzol MmL boswsggdol moxan-
3g00L 360b(3030lb godmygbgds dabo dmmbmgbgdal dnbgwgao;

2. Bnodagndal gogfmnsbgds s3Bmbsbomdmm xamedo 3396sMgms (39em3gmmo g3m-
mmgonco ®agPob dmmbmgbal o6 bagemammagdolb @030l godmygbgdol dobgogzno.
sbgmn xanxgdo ©agds bgbormmagsbo 3mmEnEmgdal, bobbsga 30Bqdal, Lamndgdabs
o badmgMadal dggzobgdabsl;

3. Bnoagndol @oxanygds 3mmEnmgdolb 8nbgognm, dgbadmadgmo Mozombaemmn
359myqbg3ab 3Dg30L gomzsmabbobgdno.

03MmMbaboMImm poxamygdalb 30639 M §n3do boosseggdo 9MmNsbEgd0sb (3o 3gm-
mo oGl dmgogon 8603369mmazsbn 60dbol Babgogam. dsgomoma, Rsal -
&Fobogol 360d36gmmgebas asgnmzemabbobmor pH, ss8sdmmmds; 30bobmzal — bas-
a0l LnddGory, 3306 3NInbosbmds ©s boMbsGosbmds.

©oRaNBIdL Loy Go3o gyFimbmds Boswagol LogMmm mz0bgdgdlb ©s Lmgmal
399Mbgmdada bbgowabbgs 3mm@mmabs s bagaMammolb gsdmyqbgdalb dgbadmmgdmmdsb.
0369039 0m35eabbobgdgb Bnswsgal dg3dbrmmmses m30b93938bs s 60d6gdL.

LagPom sg3MmbsbsMmImm xamnqgdo BomBmsemagbl boswsggdal yggmedy aogM(3gma-
S oxaBgdgdL. Lbgeabbgs Lobmgmm-badgyMbgm d(39656ab g3mmmann®o xaw-
3go0 m3@ndsemm@n Bossgn 30Mmdgdal d0dsmom dmombmal Lbgswsbbgs dnmamdsl.
®300M999m0  ®agBobsmgol edsbsbosmgdgmons Baswsggdol L3goGogYMn gogHomns-
6gds, Mo MbOHNbggmymal 8(396069980b Bomar 3BmEnd@onmmdsl. dso MBmoadgb
bamzgogbm o6 3otg 306qdL B8m(398mmo 3@ Eobomgal, 96 Fomn gMHOMdmamdobs-
o30b. dgbodsdabs, Gm3gmo mzabmdMogo 6036l dobgrmgom Mbos Imbogl Boswsgal
qi30bgds Bomn bbgowabbgs gnm@aeol d3gd asdmbaynbgdmew — 86nd36qmmazsbo s8m-
(39655 B0orsgg80L 9gMmMLebsMIMM oxanBgdabomzal. szamadgmoas 3(39bsnborgzals
bbgomabbgs saMmyamsnol giebgds: bomzgogbm, goGan, Losdmsmm ©d oMowsdsds-
ymgomgdgmon. yzgms xangobomgalb s@mbgdomos boowsogqdal asgmomnsbgds Lbgewabbas
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03Mm& 946039600 o Bgmom@szaemo mbabdogdal Rabs@eMgdmaw. boswaggdol sgmm-
LaBoMImm oxaNBgdgdL goshbns JMB3MgGMmo GaMmoGmEanmn 335 ©d (39m3gMEDn
30Bsm8mbatagdemal Msbanl ©mby.

3mobgdal 8nbgmgnm Bnowsggdl obsboomgdl asdmygbqdol gMmbsatma Babbgdo,
353 EM0L gfmbsofo mmbabdngdgdo bagmang@igdals sbsdsmmgdmaw. sggseb go-
3m3nbomyg, asbLodmaMmmo 3mabobs s xamxeb Boswoggdol aomdxrmdgbgdobs o
(3306 30bbom ©saqgbnmos doMamswn dgmam@szammo ©s sa3MmEBgdbognGo mm-
bobdngdgda.

03MmMbabomdmm  ®amxgddo go9Mmnsbgdamas Bosseggdo, MmImgdaz 396qbaba-
o, d1bgdfngo m30bgdgdom ©s batmabbmdmngo dgmsbgdom sbrmmbss §MMBebgmmsb.
dmbgdcngns, M3 sgBmxanydo 993350 boswaggda bobosmmads sa®m@gdbnzobs ©s
dgmomMa300b gMmbsafn dngmdmao, dbgsgbo gemanbosbmdom s baymangMagdals sbe-
domgdgm mmbabdogdosms gfmasbmdaon.

806980 m30qd@&m&o Bgiebgdabemgal Bosmsggdn 9Mmnsbogdnsb g3mbmdazn® xan-
39330 domo 030bgdqdal dobgzom (Logggogbm, 3oMan, Lodmaemm s bbg.), Lobm-
Bem-bs3gmMbgm FNrENEgdab (3om3gnmo gamgabs oy bagsMammolb baymang@gdal
0350maqdabogal Rsbo@emgdgmo mmbabdogdobmaab.

Booogqdnl oxanygds Gogbmbmdanmn gemsbsdmgdom ©s gimmmann@-36adgo3a-
mo 308sGormmadnm brgds boswmsgol Logamal 3Msgdnzmmo dggebadabomgol. basws-
3900b 23OmbsbsMBmm moxanygdabscmazal Mm3s Bom3momanbl dofmomsw ©m3mdgbdL,
mdgemo(g dboboglb Bossegnl oBsmbamagdmmdals dnbss@bl. s3s3Mmuma, Boswsgal
Laggamnb 3mB3MgG Mo M30b93930L obabsbosmgdmom Ladafms 3sMEmMamedqdols dg-
©aq6s. (36mdamons Bossgol gMmMBanl, 853006mB0b, ©3@9b056930l, boMbs@nsbmBab,
03madqdab baGobbol s3bsbggma 39H@mamMadgdo.

boowagol dmbo@nfgds sl Boswsgal mzgobmdmogn dgigobgdol s Babo LaBsmImm
dqbodmgdemmdalb gobbabrmgms. bbgs Lndyzgdom MME godgem, dmbadnMgds 5ol bosws-
3q50b L3g0omndgdmmn 3q969BabyM-LobsMmdmm jmsoboggagszns, HmM3gmag gsdmabsbgds
domgddn. boswaggdal dmbn@nMgds boswmagal mzabmdmazan 8shzgbgdgmas, dobo goman-
LSBMBALS ©s 3BMENJBMe™Mol Bodsbo.

boowagol dmbo@otgdal dofmamswo Lagmdzgmoas dmbgdMngn 6036930 s m3z0bgdgdo,
Mmame (3 bossggdol dmbgdtngn dqbadmgdemmdal mdagddmGo s Labom 3sR396909-
0. B0oog980b dmbo@nMgdalb 3Mm(39Ldn, 3nMggm Mnadn, nmzsmabbnbgdgb mzabgdgdl,
mImadog 9bgbl dmbogmal 3mMqd@ncgdsl. s80b bogmdggmbdg brogds Boswsgal dnbo-
06980l dommEn Bgg30bgds, doma dgesmgdoma 35Manbnobmds. dmbo@ofmgds bmezngem-
©gds MmA3sg0 3MBBMMEmom — boswagnl m30bgd0b smMnzbzom s dmbagmasbmdao.

dmbo@BomMgdol Loggmdzgmb BamBmawagbl 806gdal dgigabgdal dmbgdng-abGmMamema
agmen, ﬁ)maaqme 6080033636‘3@0 0ym™ 3.3 ggmd'gﬁoasnb 803(4) xaﬁ Jowgg 1882-1887
Bmqddo boggamtimeol andgmbool 806980l dga30bgdabsb.

53 dgomenl dabgogom, boswegn gobmgds Mmamez dmbgdfago Lbgmmo, s©sdnsbals
Bga03mqbol s MMl 306HMdgdals Bombgmsessm, 9.0. boswsgalb dg3s0aqbmmdals, gnbo-
3960 030bg3980b ©s boswagolb J3gxgbomn Jobob Loggmdzmasbn dgbbsgmnon.

boowaggdol dqboggabadmom abbsogmgds m30bgdg80 ©s 8sh39bgdemagdn — boswagal
396989, Loddmogty, Bossgnbs s J3g5960emal bagHom c30bgdgdn, ©sBm30gdmemg-
ds gm0 gyomseb, 8(3960M9mmmdsbmeb ©s Lbgs boswsgbsmdma8ddbgm  goddmmMgdmsb,
mImadog gobbodmamegh 3o ao3M(39mgdsb. medmts@mGoanma sbamabgdal 8mbazg-
89800 g53myqbgdom as8myszom Ladysmm 3sR3969dmada, HMImgdacy sbsbosmgdl bosws-
a0l a965Dabay® og0LadmMdqdL.

169



170

J3AMBNIRIBABMRBIMSD
03N XIV | 609RI3NL 63IMBNIRIDI

boowagol 603653Ls @s Fmbogmnsbmdsl dmmal dgieMmgds, GmIgmo(s donmgds g3m-
6m80396-LE > LGN gxrobgdom, ymzgmmzgol sbrmbss gMMBsbgmmsb. sdMngewm,
boowaggdal dgi3obgdal 3gomel boggndgmew Mogab d9bgdcnzn c30bgdgdo ©s 60dbgdo,
boeom 3@ a@gdal dmbogmosbmdol dgbogebgdmam gs8maygbgds gMm3sbgomsb dg-
RMgdol 3M0b(3n35d000.

boowaggdal d3mba@nMgdol Mmdngddl Bamdmawagbl Lszdsme ©sbsBg3Mgdmma basws-
a0 &odbmbm3onFo gBmgmmo, Hm3gmoai BodboMogds boswsgol Gm3edg. Boswsgal
Labgbbgomdams Mnbzab omanbs bmgds baswmsgol Gm3zol sbsemabao.

dmbo@nMgdabogal Boswogal Lobgbbgomds Bomdmawagbl Lsbyol ™dogddL. 6Gns-
g0l dmbo@g@nb aobbabmazms Fobbo abobogl, @esanbmb 3mBiMgdmma Gqfo-
&Mool godmygbqdol dgbodmademmds 8nbscmbamaqgdmmdal MmIgmandg babobsmgal
(Lobbogn, Lomnda, Ladmgstn s Lbg). FoBsmbomggdemmdal GaMmadmmnsady (3orm3gmen
Labmgmm-badgy@mbgm Logemammgdl 8gMcnsbgdgb boswsagolb Labgbbgemdals dobgogom.
dmbo@nMgdal mdogd@o Bgadmads aobwglb saMgomzg domasbow 306gdo, GmImagda(s
9399360b  bbgoobbgs 8nbscmBmbamandmggdl. ©omagbommas, M3 ygzgmes boswmseado,
Bombgoogem domn g9bgbabmGo 3Msgembndbosbmdabs, sMLAdMBL bosmsgal dmbadn-
900L AL BogmxngMgdal dgggebadol Bs3y3zsbo 3G0GgMomdn. Rzgmmadtng, Sbg-
o0 360G gmondgdos boswsgnl 3mdnbol damdstgmds (398(339cmmds, dabo datoggdo,
3939bosbo 3mMadmMbEG0b boddmazmg). Indmbo — Boswsgol dmbadnmgdal MBmszmgbo
o bagmggmmam 3608 gGamdns. 3m3abol bogMom Bstagn §/3s-d0 0dmgds 3ndqbos-
6o 3mE0dmMbGgdalb dogr bobdqgdo. dobo ©sdm30098mmgdoc Labmgem-badgnEbgm
3@ mgdal 8mbogmnobmdobmsb ©anbwgds 98 mn BsB3965dmal  3mEgms 3o
860d369emmds. Boswsgal 3Gmgnmdn, gofms MmMasbamoa bogmngMgdolb dotsgabs, nmgs-
m0obB0bgdab 3m3nbmgabo 3mMobdMbEG g3l LoddmsogMmgbs(s. Boswsggdol dmbaGnMgdobs-
o30b o6 5EbgdmdL gMmbsnma doamds, Mm(zs bdddg a3od3b boswaggdmsb, HmM3mgda(s
3969bobMo edmMgdammns gMmmsbgmabogsb. sbggge Lbgswabbgs Labmgmm-badgn-
09m 39G Mol d93mbzg3d0. 93 EMHML Fmsgaos Bnswagol bagmezngMadal gzmenm-
60*3(4)0 dmﬁdﬁ)a@*@@mao.

b 0mgzol, Bm3 of MbgdmdlL Bogmgongto Boswoggdn, 9MbLadmdL Boswaggda
3mMb369& Mo BogmgngMgdom 835 o4y 08 3(3969M0Lomgal 8b JMmEFsms gangabogal.
boswagol 60dbgdl, HmMBgmbgs ©sdmZngdmmos Labmgmm-bsdgn@mbgm FnmEmmgdal
mbogmoobmds, gbmmagds d3mbo@nfMgdol 3Mmn@gmondgda. JM3mbob 35B39693mal goMws,
boswagol 3mbn@nMgdobsb, nmgemabbobgdgb aMmsbmemmdg@mmm dgwagbocnmdal, boMbs-
&036mdsb, Boswagal Mgogdiznsb (PH), ©s8msdgdsl, dazmdasbmdsol s bbs., HmBrmgda(s
dgndmgds a5dmzmnbogl 8nbsmbafggdmmdal boswmagmn bagsmolb 3mbimgdmma obs-
moboo.

boowaggdal g3mbmBngmeo Bgxiebgds oGob abn, Bmamey Bomdmgdalb Ladmsmg-
dab, dgsMmgdomo mofMgdaemgds. dggebgdal bsgsbos 3mbi@mg@mmoa 8nbol bs3zgmo o
8abo 6036930, 0bnbo 3MEgms30adns doMomor Labmgmm-bsdga@mbam nmENMgdal dm-
Lagommsb, sgMgmzg 80bab goMmmdol 3mbgognmsznsbmsb, ©edsbgdal Lnmowabmsb,
99b3mBoemH ©s Lbgs 30MMddmsb, HMBmadas 30MEe3nM 56 nMd aogemgbsl sbrgbl
LaBoFImm Mmool Lowogbdy, IBMInm s Fo@gMsmnEm ©sbsbatggddyg. Basws-
3q00b bagmangMgdals 3oB3965dmadn gobbodmgmesl 3mB3Mg8nmoa Bszzgmanl maMgda-
mgdab.

8060l 65339000b sg0mBgdsMmgmdsl 303300 ds sMFsMEM sds@gdnmn boMgg-
30 — 36m9d(300L ©d BsM3mgdal badmamgdgdal GMobL3mMMENMgds, sMsdgw dm(39dmen
65339000 388mygbgdal babnsmags.
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Lbgoabbgs @30bgdal 3Jmbg 306qdal Fga30Ladal Jobsbl BatBmawagbl dgdmbagemal
mgbmdolb omagbs, Bm3gmoz anbogds FoMmmmdal gRmmgnmdg dGm3omo obsbom-
®qd0bs o Ladmamadgdal Bobgozno.

dmyszsboemo 306mdgdal gBmmdmamds Ladmemgdsb ademgss mdogd@nMen @szsman-
bmo 80Bab Bo3390930b F93mbogmnsbmds ©s ogammor gsdstmmadamo gowsbyzg@nmy-
3o 80Bob gomabobody, M9b@edg, HmBrmgdaz BoMBmamaqbl obsmdmbamaqdmgdobs ©s
Labdmgsmadal MPHMgMNEsdm 30 dNmgdal 30Mmdgdl.

03M0g50m, bosmsggdal dmbadnMgds ndmggs darmgdda boymangmgdal dgaebgdsl, Gm-
39ema(s a30h39698L 0 Me8rgboss gfmn Bossgn 39mabo 96 MoMgbo Lbgs Bosegmsb
dqoMgdnm. boswagqdal dmbodncgdals 3G0dgmondns dmbgdtogn 030bgdgda, Gmdemg-
do@g gmBgmsnsda bLabmgmm-badgn@mbam FnmEMMmadal Bmbogsmmab.

93mb6mBng Mo Jg30bgdabalb gnmemmgdol od39396 d0bal, Gmam bmgmolb 8gm&-
bgmdal Bamdmgdol Ladmemgdal, Jgosmgdom moMgdmmgdsl. Boswsgqdal dmbBodoMagds
5 80b0lb 93mbmBnzn@a Bgxebgds Mbrs nczemabbobgdmgl Lbgswsbbss ymmEnEmmo
3396560l ma30L5dME9d98L.

14.10. 6N10R03JAN AI3IANM R 3OABMBRITIDN

3g0Ebgmdal Mazombarn asdmmms, bossagqdal d4bgdMogn ©d 989G MM0 baym-
3096980l gs3myqbgds, dgmdmgdgmns boswagnmn 3980b s sgMmMbmBnmma oG m-
253980l @abdsgdals aotqdy.

35> — OmBgmndg GgfodmEanl godmbobgs asMzzgmem 39330698590, boswagmn
3o 50l GgPndmEoolb boswmagmo bogsmalb gedmbabgs; mgembsmemog Bom8mmggbsl
odmggs boswagqdals baGobblbs s gobmogqdsdyg. 95330698, HmM3gmaas ohzgbgdas Lb-
39005bb3s boswagal gogM(39mgdal GgotMmmda, onl dsbd@edo.

0039696 @5 0ygbgdg6 Lbgawabbgs 3oLdBedalb Bossanm M3 qdL:

6360en8ob3 8080560 3980 (8sb3Gsda 1:300 000 bs3emada) sbobogh Jzqybolb o6 G-
30mbob (@sbogmgom, semdmbsgmam, LadbMgm LajeMmzggmm) Boswagym bLogs@b. domo
©o60dbemgdss 30bolb mbrgdal Lobgmdbogm smnibzs, dmbgdMnzn @asombgds,
JNmGMOgdob s ®ndgdab oMenmbads ©s bbgs mmbabdagdgdn 439460b 3 Ggaombals
bmgmob 3gnEMmbgmdadn;

bodmommBsbd§odnsbo G 3980 (8sbd@edn 1:50 000-1:100 000) Bo3moaqbl swdn-
Bob@Eaz0mmo Monmbgdal boswsgn® 61m390L. dom 0ggbgdgb sanmmdmngn ©oggadatig-
doon mMgsbndszngda (bobgmdbogm ogsmadgdal ©sdxmdsggds, Bgmom@sgonma bada-
domgdol Ro@oMgds, Lobudgdal gobsbomgds ws Lbs.);

bbz0erdsbd§od0sbo G 39380 (3oL3Gsda 1:500 000-1:10 000) — qb doFomsmsw Bbbgo-
mo 39mEbgmdgdal &9M0@mMngdalb boswsgm®n G 3980s. oo 0469896 dosbodgm@bgm
306508mbymdabogal, samm@gdboznto mmbabdngdgdol ©oxgmgbiatgdmmo Lob@gdg-
3ol obadndsggdmowm, Labmdgdol LEmMN as8mygbgdal, gBmBoal bababssmBogam Ladsn-
domgdol Robo@omgdmorm;

®@g&ocrmmo mm3980 (5L3Goda 1:5000-1:2000) sanbgb xgM3germmn gn@mbgmdg-
dab, bagogmo Loanmgdal gMo@mEngddy, 3Msgembmnsbo s &qdbognmn jmemdn-
900L 3mobBo3098Dg. 8o 0yqbgdgh IMagombrmoanMo (30980L ©BYgdabab, Babgdals
3mbombyszom 5 ©obedMmdsm, bs339mgdal sbamhgzem bgbormal jmmEnmadobsmgals
s bbg.

m
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Bosog @ 1 390L 06 dbmaglh Lbgewabbgs sgMmbmdonma 3oM@maMads.

3oO@MaMads — bggds@ Mo Labmgmm-bsdgmMbgm 308, SgMMbmBammn 3oGOHGMaMs-
8980, Bnbsombinb Bobggznm, dgadmads gsbbomaum adbglb Gmam@z g9330ggMogn o6 Mm-

899905030 3o BMaFsdgdo sbabsegab boswagmmn Laggatal (3o 3gme 360336gemm-
30690 030b9d93L. Bom Mo3bsb Bng3mc3bgds 3M3mbmgsba 3MmEaDMbEG balL LoddmagHal,
Boowaggdal 3ndnbomgdol, amMebnmmdg@mmo dgoagbormmdal, domdnsbmdal, d0bg-
dab gMmbafgdal 3oM@mamadgdo s bbg.

bomggmgboszom jom&mamsdgdo 3gozogl boswaggdols gs3mygbgdedg 3ofMsoda
93M39bs(3098bL. LomgimB8gbrsznm Maibab 30g3M036gds saMmMbabsMmImm oxanxyg-
dab, 3069d0L B039d0b, boswaggdals 8503056mdal s 8mznMnsbgdal Bmambmazbaemgdal,
LamBysgn Mgyndgdal 3oMBmamadgdo s bbg. JoMEMaMedgdom brgds boswsam v 390-
3o 85895000 s EIGIMNE 0bgm@mIs(300L Fg@obs, Mo YBRGM Mzorbahnbmb broal
3o 3MogdGogpmo asdmygbgdabomgal.

bosogmfn (398L s s3EMbmInnE 3oMBmamMedgdl ©358gdg6 sLoblbge bossgm®
656339390L, BMBmagdai 3ga30396 boswagqdal @sbzmnmagdnm sammbmBagme wabsbos-
09dsb s Mg3mBgbma3098L domon yzgmedy MozombaemmMa gsdmyqbgdobsmgab.

14.11.6N2333dNL LIZICI 83MJ3CI3IdN

boowaggdal baggmg 94b3gmnion®a asdm33ma3gd0b wsbygdedog ngqadqds dgbab-
rmemgdgemo badmdamado. ©s893830Lb 93968 gdns: LadMmgd@m ozsmads, Ladxmdsmb
Imgmds, bdzzmgsn GgModmnol gommmdo s 539ad30L dabd@odo.

La3MMgdB™m ogomagds asdmbo@ogl, om Mmame gs8m33mgsolb absbogh dadbow
Bosagm@n sgqadgs (bogmom-badgsbogHm, baswaga-dgmom@sgoma, bo@ygm-bsdgne-
bgm, Bossg-gfimbagemo ©s 5.3.). badndsmb Bmmmmds a30h39698L FgbobEmmgdgma
358m33mag30Lb Loggmyg s MEdMMIGMEMNMm-35dgMommma 3mdomdal dogm 3m33emg-
4L, GmBgmo(z, mazalb 8b3Mng, @sdmznmgdamoas sbaggado GgMoGmonl GoMmmdby,
3330l BsbdBed by, Boswsggdol gsdmzzmggzal Lodbgmggdal (LoMormmab) 308 gam-
0ady.

58 1 3060b369mb ao6LsDM3Ma3L Mamngyn s Boswsgm@o bagsmab babosmn. Bsgsemn-
5@, MMz boswaggdal 539a330L BnDobos babmgmm-bsdgnmbgm 3nmEnMmgdal gsswman-
mgdab 36magd@ob gmanbs, 85306 ¢339 Mgmngynbs s gMmagzstn boswsgm@o Laggsmal
md0gd@dg godmzamagzs 1:50 000 6 1:25 000 3sbIGodoor Gofgds. 33539 LadMmad-
&™M 35mgdnbomzal, Mm3s Mgmogxo dmagd ©sbsbgzmgdnmo s Bosmsgmmo Lagsmn
FMgemos, gsdmzmgsel 58oMgdgb 1:10 000 35L3Godno.

39(36m39mamdal 8ndsmormmgdal 3gnmbgmdgddn, 3539 Mgmogyabs s gMmagstn
boowagol Logmab 3ommdgddn, gsdmzamgssl s65G3mgdgb 1:100 000 35L3Bodnm, bmenm
dmng® ©sbsbg3Mgdmma Mgmoggabs s 3mI3mgdbamo Boswogno bogs@alb Ggfndm-
093dg — 1:50 000 3sL3Godnm. LaMbysgn gmEbgmdals 30MMdgddn, BmEmbygol 3Mmaddnb
3900a960b 30BBom, 3939 O 9356 BosEsgn® GoMmmdgddg badMmgd@m ©ogomgdals
35bd@oda 1:50 000-0s, GqdbozmGo 3Mmgd@nbs —1:25 000, bmem 08539 Bgmagyab 3ma-
3mdbmo boswaggdal Lagsmab 30Hmdgddn, gbaedsdnbsw, — 1:50 000 ©s 1:10 000-1:5
000.

boswagmmn s39a330L dobdBedab dobgrzem FMnmadals Hommgbmdedy ow go3emabsl
abegbl asdm3zmgzob LofMoyymal (bodbgemab) 3o@gamcngdo.
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sboggadn Gamo@mEonl gsdmzzmgzal Ladmdam agadab dgwagbol MML gl LoGorn-
mgqdo Babsbbod Mbos aymb gomgemabbabgdmmo, Gowasb LadMmgd@m-badngdm bLodq-
domgdol godm8mdaggdol 6m®mdgda LbmMgo Bsmdgs ©dmnmgdaemo.

53103500 BgMnBmMngdn boMormmob dobgogam @eymgamoas baom 3o gamMoswm:

I 35898mMm60s! MEsdbm ©s Msdbm-bggdn — 3539, LabBow ©6s693Egdmma Hgmag-
Bom ©d 9Mmbsntn Bnsagnmo Logsmnom. bnowsggdal 3m33mgdLbgdol Mommgbmds dmg-
0 303m33m g Gomomdalb 10%-b o6 omgds@gds.

I 308gamins: ) LE930L, ©BBY3EMgdMma Mmog@ams s §MMa33MM3sbo Bos-
ogfn bagsMom, Bnowaggdol 3m33mgdLbgdol gatmmdo 10%-8rgs; &) | 3o@gamcnals
B9f0GmMM0s, bnosggdol 3madmgdLadol goMmmmda — 10-20%.

I 358 gamns: o) bggdabs s GYyg-bLZg3alb GgPoGmMas, Gommobadafa 3839, Lbge-
sbbgzogsatn boswagn®n Logsmom ©s boswsgbsmdmaddbgma Jsbgdom; 3) | 3089ga3maabs
B9f0GmM0s, bossegqdal 3m33mgdLbgdal gommmda 20-40%; a) Il 3o@gamtnal GgMo@m-
609, boosggdal 3m33mgdLbgdol Gommmda 10-20%; ) Gynsba, on baBnmn sogzabgda-
™m0, ©o6sbg3Madmmn Mgmognnm s 20%-8q madomdadmmo bnswsgqdao.

IV 358gamns: 8) ynsbo &gfo@mns, bybBow smgabgdamo, 20-40% ©odomdgdyemo
Bosoggdom; 8) LEGg3abs s Msdbm LEGa3ab GafoGmEns, boswsggdol dmagma 3m3-
3mgdbgdoom (40-60%).

V' 3989a3mt0s: o) @ynsbo @gMogmtins, 40%-bg 8980 ogomdgdamo boswaggdom;
3) Bynsbo domgdabs ©s 3onbbabgdal @gMoGmtns; a) 89Mngdabs s @ gdolb Ggfndm-
605, 3M39MNa35M0 bnoseggdom (3gdsbognmn dgoagbammmds, @edmsdgds, madomdgds),
&Yoo ©539390mm0 GgMoGmnaol 20%-bg 3g@0.

I 398 9am00b by 3zmagge Ladmdsmgda, 3mbgdMngn 30MMdgdal dgrsMgdom gMmmbantimdol
353m, 56 393300190 e LodbgrggdL, s8n@m3, 9o bnssgm® dMnmbg asmzarnbbnby-
dmemos 3@ GaMmomdo ©s bnowsad(3mmbol memmo asdm8mdszgdol bmmBsz dgbadadabns.

V 358 gamc00lb 3d0bgdMogn 3n0mdgda 39@0 bLoGormmoo babosmmgds, boswsgol bags-
0 MROEM IM935mBgMM35605, Mol asdmz 9o gMamdg GoMmmdab bs3magdo Mamug-
bmdos gomzsmabbabgdammo.

3b6. 18. gMom bossa M dMnmdg 3sc35mabBabgdgmn gsHonmda (3s)

LoGormmab 3589a3mMns, 35 LoGormab 3589a3mMns, L3?
3sL3Gsdn
| Il ] \ Vv | I | \% \Y
1:2000 3 2 1,8 1,5 1 75 50 45 37 25
1:5000 10 8 6 5 4 40 32 24 20 16
1:10 000 25 20 18 15 10 25 20 18 15 10
1:25 000 80 65 50 40 25 128 10,4 8 6,4 4,8
1:50 000 150 130 110 80 50 50 5.2 4,4 3,2 2,0
1:100 000 600 : 500 400 300 150 150 5 4,0 3,0 1,5
1:2000 000 : 1500 1200 : 900 700 400 400 3,2 2,3 1,7 1,0
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3989300l 858)gdal dndsmoegdoor Mgmogyal ebsbgzmadal 858gds s LagnMm
bosagmmn deomgdal Mnibzol dMos o yuMmommgdsl dmambmalb 833mg3emnbogsb
FM0mgdal @aBsbobosmgdam, @adnmn Mgmogial 9madgb@gddg aszgomgdal 3636ng. 53ab
a59m, dgbodemms, dMomgdolb BnbsbBsd ©oggadamds aobsbamgdsd Loggmg asdmzgemg-
30b ML Mgmognaco, bogmsonmn 30Gmdgdalb dgbsdsdobse gomsbsbaemgds gsdmoa-
B30mb, s3Ggmgg boswogn®n baggMal Lodgmad (o) sbgon 0dbgds) bobgzsmdnmadals
LEMEdMamado gos3gogds dmambmgmb.

boowaggdal Loggmg-gdbdgeoon® s893835L B0b mbos Mdmmegl sdzgMmzoma (M-
3Mambab@en) aodm3amagss, HmM3gmbscg 08sGmag96 dbbzaemn, asbbsgmmMgdoo badws-
e 3obdGodnor Fmdomdalb ML,

©0D3gM30000 358m33mg30L AML, asMms 08abs, BM3 339mMB3nde Ma@gMeGs-
3o boowsggddg sGbgdamma 8mba(398980L LaLBMMAL, 333rmg396L M 30gdgema Bm-
LadEGEd0 Mysdogds Lsgzmgs boswsggddy, dso MMM s MymngRcmsb 303306-
By. 98039 MM gL gsdmzzmgzs a39b8s(gds bossaggdal Lsdndsm (Babobbstn) 3mabo-
30353006 oDYLEBgds0.

93mabmbGognco  gsdmzzmgzabogolb nygbgdgb 8s@dGmBmm Bqbl. BoGIMmEado
dqgoehaggze sboggadn @gGo@menal dmbgdngn 306Mmdgdal dgbodsdabow. asbbszmomg-
S0 yu@amgds godmds Jobgdl — 30Mdmbadmmdal dnbgmgnm; Mgmagyl —bgmdgdl,
B9MMd530L 99b3mDo(305L, F(3965Mgms bogsMab o xamBIdL — BoGm(396mbYdL.

193Ma6mbEGMgoaL PAML bgds oMs FoMBM IMZmNgMgds, 5390 @adsbabosmg-
39 (§039M) sgormgddg denmadal go3gmgds-smbams, 6n839d0b smads s 391 339"
3e0mdab” d98mbggzedn B0bobbse Losbsmabdmm gsabs36s ModmEsGmnado.

93mabmbGoMgdab ML bbEogds sbsgqgadn Gonmbal boswsggdal asdmzzmasg-
30l boGormggdolb 3o@gamtngdo.

14.12. 6N122033NL ) ANE'IdNL I8AMULIEIABMM RI589BId

boswag Mo 3393980l Bobomagdals 3Gad@ngmmoa asdmygbgdobomgal 80Be63gbmbo-
mos B350 as8mymanemo bosmsggdal gogMmnsbgds xamxgdow dbaszbo m3zabgdgdaom,
mImadog gobbobmMeggb 3o s3BHmbabamBmm baMabbl s bgMbgdol as8mygbgdals g&-
005b6mdsb.

b0o@oggdolb ogmmbobomdmm woxamaugds Bomdmoewagblb dsmo  Labgmdgdol ©o

Labgbbgemdgdalb go9Mmnsbgdsl Mgm dbbgor s3MMLsbsMBmM xamaqdsw 030bgdqdal
96005bmdab, gzmmmgon@o 306mdgdol Losbemmaal, bafmabbmdmago magabgdncgdgdal
dbgagbgdal, bagmagzagfgdal mBl, Lagn®m sg@MmEgdbnznmo s dgmomGszomemn wm-
bobdngdgdal gom@ndammdao.

3omn dgagbnbsb 04969396 358mga 3M0GgMnmdndl: boswoggdals sgmmbmdnmma omgo-

Lgdgdab, Labmgmm-badgm@mbgm LogsMammadol as8mygbgdol MzsmbsbHabom gmng-
gob s bossgm®n bagastmal LEGIE L bgsgbgdsb.

535b096, 0mgomabbBabgdqb 3g8waa B5R39698emadL:

1. @osbrmmgdom gembsnfo Bymmmzsb-3sgMmgebo ©s @dama 030bgdgdo, HmBrg-
do@g ao8mamagbomons aMsbmmmdg@Hmmoa dgwggbormmdal dge30bgdal, Bnswsgm@n
3Mmgoemalb 396980, In3mbmgsbo 3mEMaDdmMbENL Loddmostal Logmdggmbdy s
33Mgm3g bosogqdal asbmagbgdol ggmdmmgmmmaonto ©s dnMmemmgaondo
306mdgdal gomzgamabbnbgdoom;
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2. 03 30mmdgdal Losbrmgg, HmM3mgdacy sboLNsMgdL Bnowaggdolb L3390 MgendL s
Labmggdolb godmyqbgdal 30MmdadL (Lazzgdo 9madg6@gdol dobobrogm8n gm™mdg-
3ol Boemnsbo Botoggdn s 353(339emmds, 3mdnboMgds, gabaMM-JodonGo mgo-
Lgdgda, Mgodos, gobage-smmagboma dnfmmdgdo s Lba.);

3. Bnoogndal ©sd9dsz980bowdn edm3ngdnmgdal gsb3bsbmaMgmn mzabgdgdals
Losbemmgg, Mmgmos swagbs brgds amsbmmmdg@mmmo dgmaqbormmdab, 36m-
gomab 396530, oDz s aboMM-894sboznca m30bgdgdal dgxsbadal Lo-
37939 d;

4. 3mabmzbomgds dgmomGsamm mmbobdngdgdde, Gmdgmos gsdmaemgbs brgds
Booaggdal ogomdgdals batabbab, dn3mdasbmdal, gMmbamgdal, 43056mdalb -
3obgd0L Laggmdzgmdy, MHgmaggal 30Mmdgdal, aMmbdnb Bymgdal asbmsgzbgdal
LoeM30b s Foma batnbbob gomzsmabbabgdoom;

5. Bosogdn 8(39b06nbomgal  Bo36g  bogmng@gdgdalb  3gd(339emmds  (BmdLognmo
Byombbbown 8sGormgda, 3dndg mocmmbgdo, smoagbsmn 3Mm(39Lgdalb 3Mmund8g-
b0 —H,S, Fe*, Mn* s Lbg.);

6. ggoaqwoaobnb 36 (39L930L baboscn s nbEYbLaYEMS.

960 03MmboboM8mm gamxdn aogMmmosbgdamn boswoggdobomazal a9a8s396 Bson
Lobmgmm-badgnEmbgm gs3mygbgdol gMmbant Bndstommmadsl s sacmEqdbognen, -
momGa30emo ©d gimboal bobnbssm8rgam mmbabdngdgdol LogMom 3m33mgdL.

bosogqdal sgBmbabsmdmm ogamygdal goMms sbmM(3ngmgdgb dnb930b oxa -
339850 — 306980l 309Mm05679d8s Labmgmm-bsdgn@bgm asdmygbqdobmgal doma gsGgo-
Losbmdal dgxgabgdol dobgmgzno. sbgo oxamBgdsl SbmM(309emgdgb 30bgdal yzgeme
3m33mbgb@B ol 3gbbogmnl s Jggebgdal Logmdzgmbdg — Mgmagyab, boswsegqdal, ©o-
8960567330l 306mmgdal, bossogMa Logsmal LGNGOl Megz0bgdncgdgdal, g3m-
bm3ogmeo god@mMgdob gomzsmabbnbgdnm (Jomadolb s Lsd8Mgbzgmm (3968 gdcsb
Losbeamgg, Bobobgmagmo gDgd0lb 8amdamgmds ©s bLbg.) oMhg39b 8nbgdal 35@&9am-
6090L s 3emabgdl.

39893MM0980b g53mymazal dmsgeto 30 gmomdgdos 80bgdob bamabbmdngo -
amBsMgmds domn Lmgmob dgm@bgmdsdn dqbadmgdgmn as8mygbgdall mzsmbsdMabom
(Labbaga, Lomndo s 5.3.).

bmgmob ©s Lsgygm IgnEmbgmdsdn asdmyqbgdol 35Manbosbmdal dnbgognm godm-
ymgygb 806gdal 7 398 g8mMnob: | — go@aabo Labbagaborgal; Il — g30630b0 dofMomsswm
Lomndgdabogal (Bgmmb bLagsfmgmemgda); Il = badmgMob; IV — gofgobo babmggem-be-
399bgm bogatgmemgdobogal doMgmmo dgmomEsgonb dg8maa (sdmomn GmEgnsbo
Fomdgdo), dmog® sdmadgdamn 80bgdo, bMs3-mgmyg 3m33mgdbgdo ©s 9.3.); V — bobm-
Rem-bodgm@bgm Logsfgmmgdabogal bogmgdoe gatanbo; VI — babmegmm-bsdgn@bgm
bagaMammgdobmgolb Mze6g0bo (3moggdn, 8ynbzsMgdo ©s o.3.); VI — @stmazgmemo dobgdo
(3960g6qda, Ladmm 65393936980 s Lb3.).

806930L 39@gamM0gdo nymys gemolgdsem — bs3390980 dbassbn dmbgdMagn s Ladgn-
bgm baGobbom, asdmyqgbgdal o aso3mmEMMgdol bgMbadol ©d ©o(330L gEMNsbmboo.
Lo ao8magmazs 37 3mobn. dsmn y3gmsdy oo Maigbzn dgonl bobbsga 069dal 3989-
amnado. 88 3@ 9ammnadn 3mobgdl gedmymazgb boswagqdals 396qbabmMa megabgdamg-
3930l 8nbgozno (3Msbmemmdg@@mmo dgmagbommds, 35M3mbodmmmds, gows@gbnsbgds,
gﬁm%nﬁgb‘(ﬂ@mbo, 6030@@‘36360 o bba.) F)aqvoacgob o @aﬁo(f_i)mﬁonb (gﬁ)oGoﬁai’)nb
8oby300, Booeggdalb gobmoggdal 30GMdgdals gomzgaemabbnbgdoo.

806980b xamxqddn boswogqdal gobmazbgdal ML sm3amagdgmos sgmmbmdnmema
960835MmM36930b ©s Boswsgmn Lagstal LEEMIEmEL Jgmogbgdomdal dgggsbgds.
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boowaggdolb s 30Bgdal ogamaygds dmogMmgds Bnswsoggdol sgmmbabs@mdmm wmaxan-
3qd0b ©s 30Bqdab xamygdab 3oMEmamsdgdal dmaqbno.

bosagmmn M3 o 3nbgdob RxaMBgdalb 3oMEMaMsds admggs 08 Bozzgogdal ao-
3mgmgbol Lodmomgdalb, HmBemgdoz ao8mygbgdal @MmL 8macmbmggb asbbsmomgdamen
aMo00mgdsb dmbadommas(33000 mmbabdngdgdolb msbs3egem, Mo mdMnbsgmymal bos-
©03980L o(335b s Bmasmsw MebEdsxy@gdalb g3mmmann® 3900mEmgmdsb.
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15.1. 9M39RN B6JdJ

Boowagol 3Msgmoggmmsabgdal batds@gdmmo dgbbogmes s LEmE gsdmyqbgds dgu-
dmagdgmos dsma badgbagim gmabognzsznalb aefgdg. boswagqdal jmsobogogszns stab
6036930b, m30bgdgdal s BogmazngMgdol meg0bagdmEmgdol Babgwznm boswsggdal gog®-
@05690> (3902309 KAVBIOOR-

boowaggdal gmoboggagsnnb dgmagbs Bmazegh: zmobogogsgonl 360b(3035d0b wa-
©3965L @5 BYLE FMEBMMaFMgdsL; GogdbmbmBanGa gMmmgmmadal (0dn, J3zg@&ndo s
0.3.) ngfomdomemoa LobGgdal edmdegqdsl; Boswsggdol @abobgmgdol Lob@gdal 56 Bm-
39638 M0l ©s39353900L; 08 603bgdal g bsl, Gm3momsi ymzgma Lsgmabo-
%0353 J39005604meal Boswsgo dgodmgds omagboem 0dbgb 39693830 (Bnssgndals
©0536mbEBN3d) o 3odmoaymb G 39d%y.

0965890Mm3g 3emobogngsngdab dgmagbolb bagmdsgmoas aqbgbabayo 360b(303a. 53
3606(3030b Bobgznm, boswsgolb 6n0dbgdn s m30bgdgdn Mbos gobabnmadmugl Mmame(s
boowsgbsmdmJd6als 3Gm(3qbab dgmgan, obobo gocmeMogds boswmsabsmdmdjdbgmn rod-
&mMEgd0b 3mb 3B mmo dgbsdgdol 3nmdgddo.

15.2. 613833838NL 3CLNBNIIBNNL ‘9IR3I6NL 3ANGBNSIIAN

boowaggdol mebadgmmmsgg 3mabogngsionlb edmdsggds Mbos asdmBnbstgmdogl
398930 36nb(3039800056:

1. Boooggdol 3mobogngszns Mbos gymmbmdmmgl boswaggdal dofamsem mgabg-
393L, M990898L, 8s0r 3934369 3Mm(39LadLs s Bnoeabadmdbals 3omdadl,
9:0. 96s 0ymb gq65Babun, goMmom gogqdom, s 99Mm05693wgLb gzmmmann®,
3mEAGMEMaon® ©d g3meae (3096 JoamdgdL;

2. bosogal  gmsbogogsns bos gyMbmdmmgl  Godbmbmdaymo  gHomgmmgdol
393b0g e Lol gdsb;

3. 3mabogngssda szamadgmos Boosseggdol 8oge Ladgm@bgm Laddnsbmdalb dg-
©9as® dgdgboema 60369d0L s m30bgdgdals gomzgamabbnbgds;

4. Boodogndal 3mobogozsos mMbws 939998mgl Booseggdal LobsGdmm magabgda-
69898L 5 bgemb mBymdwgl 8sor Mazmbomn® as8mygbgdsbs.
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0965890Mm3g  3mabognzs(30gdn, sMNbgmgdmsb dgmsMadnm, NPGmM  LEMMm®
00035m0bB069896 Bosmsamn 3Hmagaemal BmEMgmmmaon® s dozMHmImEmgmmmmaon®
3qb985L, boswaggdal dgmagbornmdol s @30L93938L, BnasaBem8mddbol  mImsegmagl
36Mm(39L93L, M950898L ©s gzmmmannEm 30MMdgdlb. s3Mgmgg nc3emabBnbgdgb mMasba-
™m0 6030096 980b baFabbmdmas dgwgg60mmdsl, BngmngMgdgdal dommmgon® b&gd6Hmb-
350, BnsbnsoamMa 3s8myn@30L ma30bgdnMadgdl s boswsgbsmdmddbol gbgmaq@n-
3oL bagombgdb.

boowaggdal msbs3gmmazg 3mmobogoisaznal dofomsm Gogbmbmdan@m gMmmgnmb bat-
3maagbl 3969bobmEo 6 0 5 © 5 g @ B 0 @ 0 3 0. boswsggdalb 9o a3969bobn@
803l 8ng3mmzgbgds Boowaggda, MM3mgda(s 30mMEAds domEmanyM, 3m0dsGME o
30AOMEmmann@ 9o 3ol ©93038060980m 306mdgddo boswsgbsmdmdbals Jobgdal
3563390 ®anBdy s bobosowmagds boswsgbsmdmddbal dofomsowa 3Gm(3qLob 33sg30m
a59m3mgboom Lbgs 3Mm(39Lqdmsb Jgbadmadgmn Jgbsdgdnon.

boswagmmn Godn asdmamhBggs: 1) mMgsbmmo BogmngMgdgdol Rstimgal, 8son gof-
©g360b o gob@mBbol 3Mm(39Lg30L gMmbsntn Bndom; 2) dobgmeemma dobol edemals
o BobgMommMo s MMasbmm-BobgmormmMa sbamddbnmagdqdol Lobmgbal gMmbBsotn
030l 3m33madbom; 3) BngomngFgdgdal dogFmsonl s 83Mdnmsaznal gfhmbsntn &ndal
bobosmom; 4) boswsgmma 3Mmgamal gMcmbsntn 3ol d96gd00m; 5) Bosseagdalb boym-
3096980l gomoeqdal ©s 965MARmbgd0L mMbabdngdgdol gHmbantio Bndsmormmadao.

boowagol Godab gl go63sMBads ammabbdmdlb, MM gg6qbabn® Laggmdzgmdy, Bos-
©03980L 3mabognzd(300b ©39ds3985Lmeb gRMms®, Mbos brgdmmgl Mdmagmgbo bnsws-
anmo m30693930L s 3GM39Lgdal Gn3nbo(300 S IRAMBISS.

boswogn® §n3dg mBdm sdsmon Godbmbmdanmo gBmgmmgdas: J3g80dn, azeto,
Lobgmds, Labgbbgamds s cmsbmoago.

439 @& 03 0 338mogmags &odab goMamaddn. boswsggdol gamxyn, Gm3gmag bo-
obbmdMngon 3obbbgegwmgds doMoman s dgbymdarmn Bosmseabstdmdbals 3Gm3gLadals
359m3yma3bgd0m s goMmsdsgsmo bagqbmmos §03g38Lb dmenb.

3396900 a38moygmas §398030b gomamgddo, baabbmdmagn aqbgbobnto megza-
LydMMgdabo asbabadrmzMads sanmmMdMzn 30MmMdgdalb 3m33rgdLal as3mgbao: Baswes-
a656m3m343bgemn Jobgdal dgmagbormmdom, afmb@ol Bymgdal Jo8nd8nm, asdmgga@zal
5 60500absM8mMJ3b0l BobsdmMdgmn 3abgdals 3Mm(39Ldn dqdgboma boswagbstdmJdbals
LmBbEEGEL 030L5d9800 (Mgmod@ o 3mEMndmbEgdom ©s d3gma boswsgbstmdmjdbals
6036930m).

Lobgmdo gsdmogmgs gzemnl goMamaddo s gsbbbzssgwgds bnswsgbsmdmdabal
36Mm(39L0b gobgomamgdal batmabboom (gogBgMgdal batabbo, 3n3nbocgdol bom@dom ©s
batnbboom, ©s8msdgdal botnbboo ©s 5.3.) s dsomn MMMy 3o33nMno.

Lobgbbgomds gobabodmaMgds Dgws bosogmmo 3mEmndmb@gdolb ©s bosws-
absm3m348bgemn Jobgdals 3gdsbn3mtn dgoagbormmdao.

® 56 Moy o0 asb30mmdgdamons boswmsegbsdmdddbgmn Jobgdal a969babay@a mgabyg-
3900 (3gstin Jobgdn, sermzomn baggsmn s o.3.).

15.3. 6M13R38J8NL 6M3I6ICITIAI B RNIBBMLENIY

605033980L 6m81963emoGHs 50l bosegqdal @ababgmgds domn mzgaobgdgdol o
bagmobogngszom doamdsmgdal dqbedsdabsc.
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0530005639 Bnssggdn gsdmnymagmms dgos Bossgmma 3mEMndmbE@ 930l sdsbsbos-
03d9m0 30bgdMg39380L gomzamnbBnbgdom. sbg asBbws BqMdnbada aqbgbabyma @o-
3980bm30b: 3538065, 9BgFn, BoogmBabs Gyob Graba, dnms. dmagz06980m oo ©o935@)s
rmbo, y300980bs, Bodms, yozabygMn boswmsggdo s o.3.

Bmgogmoma boswsgmmn Godab ©obabgmadal ©MHmL gsmgamabobgdammoa agm bgws
boswagmmn 3mMnbmb@nb msz0bgdnmagds: dozn, dozmda, GmEMRN6-gomgdgdmmo, 3mH-
©056-3003mMba@mmo s 5.3

030l gomgomobbabgdnm, HmM3 Bosseggdal Lbgswmsbbzs aqbgbabymo Gndab dgws bos-
oamma 3mMadmbGOL BgggMommds bmaxg® 8basgbo aym, sqomgdgmo asbos 0d
306mdgdab, Lowsy BM@Tnfgds boswagn, dm3zmy g3memanyMn obsbosmgdol ©sds-
&ndo. by gohbws GgMBabgdn: Byl ymdmsman Baswsggdn, Hmbo Byob boswsggdn ©s o.3.
39800am3dn, Mams GgMse obobgmgdgdl 8nigdmems 8gdn asfM33gnmmds s 3mb3Mg-
Gmds, QPOEM FoomE ©snbYygb Imzmg g3memmaon®o ©e85893980L gsdmyqbgdes.

Bmgogmoma Godob boswagobomgal g3mmmannmo sbsbgmads gobos doMomsmn — gom-
30560, 3gemmb, GboMab ©s 5.3., Mowasbsi gb GgMmBnbgdn domosh 3oMasm sbsbns-
03896 b0o©sgbsmdImddbal dnmagba oMb, Boswagqdal J3g@03gdal 6mBgbgmse@ s

4omodogdmes 439@039d0b bobEgdab sddegqdal dsMarmgmaMaw.

ymazgem 6363%0[)'3(4) @)0330 aoamngmq_go ,,GOB@)({)QQV@%O" d33@030, ﬁ)mﬂ@nbmgob ao-
3mayqbgds GgMdabo ,GadnEn” 56 ,R3gmmgdMngn” s J3@n3gdn ,a0Mmedsgamn®, Mm-
39emda(s dgndmgds 500bndbmb 60dbgda, MmBrgdas asbbbgezmgds , (396G d3g-
&n30056 96 3939090 Igbmdgm G039dL. oo ombsbndbogem 0ygbgdgb &gMBabgdl:
5358 gd0mn  3Om(39Lgd0L  LObALNMYEmOE  (Yo30LEGgMa  3sdMEBYGMmn, Yo30bggFn
39Mdmba@emn, 3538065 aodm@Emmo); dmmamemmano  me30bgdm@adgdol gs8m-
bagmgbow, 39dmo Rl dg3ms ,(396@Momn@* J3980306 Bgmamgdam (s Era-
bo-gognbggFo, dqdo Hmbo-go30bygfn); boswsgnm bmbsdo J398 030l Brgdatigmdal 8nd-
20mgdgmo (do3806s LadbEmgoab, Graba Ladb@gomal).

Bosogqdnl a30Mgdol bmdgbzema@mMobogal gsdmaygbgds §gMdnbgda: bossegqdals
35bsbosmgdgmo m30b93980L 3563LadrMgma (dazn, dozmda, 3MbEGS]EmME-mgdasbo
©5 5.9.), 60ooabsMB3mgdbol Babs Gobawsb meMRgboema Ggmod@mn m3zabgdgdals 8sbnd-
6gdgmo (BaRgb-8gmmb, bomBgb-abgMa s .8.).

boowaggdal Lobgmdal 6mB8gbzme@ s dgoagds Lndyzgdowsb, mImgdoz Momwoy-
bmdmngo sbabnomgdgb boswsegqdal 030bgdgdl s BnswagmMo 3Mm(3gLgdol godmbag-
mgdsb. godmnygbgds &9M30bgdalb badn 358gamtns: dq3(339emmdab (3(30Mg-, Lodmsmm-,
3936031931b0s60); (39mm3gmemo Bossgm®o 3mEoDmMbGob s 8mgmo 3Gmanmal bLoddme-
360b 96 3obmogqdal bow®Bab (8306 Loddmogmab, Ladmsmm LoddemsgzMab, ddmazmn
o 0.9.); 3mgmabgdal asdmbs@mmgdol (bybBow, Lodmsmma, dmogH 96960 ©s o.9.)
odsbsbnsmgdgema.

boowaggdal Lobgbbzamdals 6m3gbzmodm@abmgal as8mayqbgds 894560 3nMn dgmaqgbo-
mmdab ©sbobgmgdgdo s boswaggdal msbMnggdols 6mdgbimagMnbomgal — &gcdnbgda,
mImagdog bsbosmgdl mommemmansb s Bnoseabstdmad dbgma Jobgdalb g969babl.

boowagol bEmmo obsbgmagds abygds Gndab wsbsbgmgdom, d98mga dmmals J39@&0-
30, a35M0, babgmds, Lobgbbgomds, mobfogn. Fsgsmomsm, ysgobygmo (Gndn) Godno
(J398030), 656Bg6-8rgmmb (g3560), Ladmomm 3ndnbosbo (Lobgmds), 8dndg mabbstn
(Labgbbgomds), J3036s6 by (sbngn).

boowoggdolb @0ogbmbgnzs — Bosseaol 60dbgdal gEmmMdmamds, GmBmomsi dg-
Lodmgdgmos dscn godmymazs s 33 01y 03 Lo gmobognzsom J3g@ebsymanbogol do-
39036905, Bnsogqdol aogbmbidnzaobomgal, 3oMggm Mnado, asdmaygbgds boswsgmo
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359m33mg3930b, BosseamMn 3Mmgamal ImMgmemmanmn dgbbsgmalb Mmb sozamsw
oboaqbn 6036930 s FoMBngo sbamadgda. oxmdze, dmgagFon boswagolb gsobbabem-
3650 qb 6036980 Lo 3oL o sG0b, s80@mB, 35dmnygbgds MYPM™ Mormmo sbsmnbgdal
39009a90 (msboddmmo 3000mbgdals gwggbommmds, 3038mbol dgmaqboemmds, boswagal
5 mdob BMad(300L Bmomosba JodomGo dgwggbommds s 5.3.) s Bromseagdalb domm-
0gMH3nmn Mg5080b ©sdsbsbosmgdgma Dmgngfon Bobome.

15.4. 6N13R338J5NL dNANCIIRN 3CILNTNIIBNISN

30M39m0 3emobogngsogde 04369dmms boswagqdal bgws 3mEndmbEgdab mnmmenm-
3060 0030b939Mq3980b gomzemabbabgdnm, s308m3 Bom s3Mmagmemmannmo jmabo-
303530980 9bm©gds.

boowsgd(3m©bgdal ogndbgdal d98mga, XIX Lomzmbob dgmeg Bobgzedn, bosws-
adg 8330060 dgbgonmagds, MmamMs asbbsgnmMadmm dmbgdMog mMgsbmm-30bg-
Goea@ bbgmmdg, Gm3gmog 300m0M©qds gocgdmbmseb ddnmm mmmng@odgoqdsdo.
3904865 LBsgmgds boswsggdol aqbgbaby@® ©n39ddg o Lsgmabognzszom Bowamdsd
8ooem gqbgDabgmal babgmbmmgds.

boo@oggdob g3menmagon-89650oba 3emoboggozoznadn 3530060 boswseggdolb gq-
6gDabaFo §039dL ImMob ©anbogdmms 5MedsMm@Gm dsmn m30bgdgdom, sMsdgm aobeme-
3900b o30L7dMMgd980L s ggmaMmaganmoa 3536 (39egdolb dabgogom. boswsgqgdol om-
390 93memaon@-a96gDobamo jmobogagsns esdmdsgs boswsgd(zmmbgmdols o3mdga-
©98mB8s 3Mme. 3. M Mhog3ds. boswagqda, gobmeggdal dabgmzom, meymaynma aym bed
RANBOQ: bMBsemyn, aoM©eds35mmn s sbm3senyn. by boswogqdn batdm-
dmdal Bobgozno symgamo agm gmabadsw: b3gmam-8(396sMgmema, b3gmam-gomdasban
5 Fomdasbo Godmma. b3gmgor-d(396smgmmon Bosmsagdn bnowsabscdmBdddbgmgdals mem-
®09F0mMdao 0demg3006 boswsggdol dofomsm dmbsma@m Moglb. 3emsobgdal gomamaddn
30M39mo@ as8mym Bnswsgqdal g965babmMa ndgda. 88 jmobognis3ngdal 3560568580
809310136985 3mobognzszns, HmBgmdn(z Boosseggdo maymanmons boswsgbsmdmddabgemn
%30J@™MMg80l go3mqbal Jobgrgom — gocgdy (93dm©NbsdmEMgmmn) s boswogbsmdmadda-
bgemo Jo67930L (96mEnbsdm@gmmn). 3093 gMo 39Mns6@dn Boswsggdn meymaynmn nym
Beboen®, 0bGMmoDMbomEm ©s aobmz0mMgdgm 3mobgdew JmdsdmGo 3ommdgdab,
90gR0b s bnosgbsmdmdddbgmoa Jobgdal 8obgogno.

93M@mann®-396qbaba@a 3mobogozsogdo sbobsggh Ggsmn@ dmbgdcog 396mbbm-
80gfqdb: Bosogqdal 030bgd5d3L, Bnowsgbsmdmddbal M9s0893L s Bsm 393d0Mb aotig-
dmbmab. abnba 3sbmbmdgb dMogem 3ModGognm Jombgsl s GoMmome a58mnygbgdosb
3060l Mgby@mbgdal boMobbmdMoge smasbzal ™.

Imerm-3969 DobEo jemobognzsz00 9yMbmds boswagal m360d3b6gmmgsbgl cg0bg-
dob, 3ogMed sgMgmzg Imo3e3L boswsgbsmdmJdbal 30Mmdgdol s6smmndl.

93073063969 bobay@o 3msbogagsns gobobomogl Bosoabsmdmddbals 3Gm(3g-
Lob gob30m5Mg85L H™Tn, Gmdg Boswsabsmdmddbol babyabo LEswnnwsb 85s39 Boows-
365633658y 96 boowsgbsmdmjd3bal JommImMagmmo gobnwsb s38mBmmgmmsdoy.

ob@mEomen-3969boba@ 3emoboggnzozoodn boswsggdol Gndgda  ws3zo3d06Mgdmemos
35630006930L gm0 MbyzgB0 KoF30m ©d gobabamgds BmamEz bdgmgomal bysedo-
trmem 80bgMoma@® 3mEndmb@gdDg dmbgdals dommmgom@a gmgdgb@qdal bgdmgdgwgdals
36070060 nb@mﬁm‘g@n 360763[)0[) b@oggna?m.
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@obogemgo 936G:m3me 3emoboggn 3o(3098d0 dgndRbgzs obbMoggds Bnowsgqdal Lobdg-
358030bs > gmoboggozsgneda dg8mgdgogdnmsm dmbogl boswsgm®-dobgMmarmmanmn
8oamdol dgMbyds 3969bobn@ Bnowsadzmmbmdsbosb.

389603men gemsbogooz0o3 3969dobmG0s, B3, 30639 MM MBommagl mbybdy
(bosaggdal Gogo s J3gfngn) Boswmsggdol ©oymys bogds dmEgmmmgon®o 60dbg-
d0or ©33sbsbosmgdgmn ,00abmbGozmGn IMEdMbEGEL” 3Mnb(3030056 358m3nbaty,
beenm 3m3g36m @odbmbmBon® gMmgmmgddn —boswsgm® xanxgdde s J3granngddn
— 9BOM FoMomE 35dmaygbgds aqbgbabymo 3Gnbzndgdo.

asbemo bamzmbol dmenm 3gmobgdn ,gemb* s ,0m6qL3mL" 8age Bbmamomlb Bos-
ogMo M9 30bmz0b edndsggdmmo boswoggdal 3mobognzsns aym MomEgbsw 360d364-
3560, Moaoh bamdmomagbos bogMmsdmmabm msbs8dMmBramdals Bom8s@gdme o-
asmoob. 88 3mobogngsanl bafdsdqded dg3Mom gobsdommds yzgmedg LEmmymenema,
05653g000m3q Jemabnggnga300b Boswsgm@n Hgba@badal Bbmgmoam Lazbmdsmm dobs.

15.5. 6M132389AN AILIALIBNL ALMBCNM LIBEMIIAM 3IDI

boowsgd(3m©bgmdal LsgMmsedmtabm 333060 (IUSS) bobamdmagn oMmals 8sb6daemby
393domdl boswagqdal LsgHmedmenbm 3msbogngsaal dg48bsdy. xgM jowgz 1970-056
Brmqddo gb Lsdmdomgdo nbym 3Bme. G. EEsmal ogom gsdmgyabgdobs ,gom/am-
bgbgmb® dbmegmomlb Bossgm@a rm30lb mgaqbms, BmamM Logfmaedmmabm  3mobo-
gogoonb bogmdggma, by MmamEz bossgmmn Mgbambadolb dbmgemom Lazbmdsmm
3oDab dmsgzetn gmadgb@o (World Reference Base for Soil Resources — WRB). 5340850
Bosogqdab gb gmobngngszns 38960 gmo boswsegqdal Godbmbmdnsbosb (Soil Taxonomy)
96m0© BsM3mamaqgbl dbmgmomdn y3gmody aogMamadam Lo gmabognisznm-oasa-
bmbGogm® bobgdsb, Gm3gmag Fobbsw abobsglh dgodmdamb MEMmngHomdal bogomsdm-
G0bm gbs, 36 gamymb Bosaggdol gHmgbyma 3mobognzszngdo s dabgb L3gnamoab-
&L Ladmamads ,aomamb” 9MMBobgmb. 339 o bbolL gsb63sgmmdsda bnswsgqdal
3mbo(398980L MgxgMedmmo dsbs dMagema 39960l bnowsad(3mwmbgqdals 8ngH gsdmoayg-
6gds Bmamt(z Bnssgqdal Ladmdem LogMmsdmMobm ©asabmb@ogs, jmabogazszas ©s
bm3qb 3@ s, BmBgmo(z Ladmamagdsl gzedmgsl, ,0memadbmb* gMmgbama 3msbogoa-
3930900 gfo LbagMmom® 9badyg. gb szamadgmos Boseggddy LamdMab EMHML, Moo
L3g(300mabEYdTS 9MNSbglL aomamb.

boswagmmn  Agba@bgdol bmgmom  Lobmdsmm dsbs BoMmdmawggbl  Lmdldsb-
309M-3969Dobnmn JogmBals BoMBs@gdmem dogomomb. 8abo LndLEsbomGEmds 0dsdn
359m0obs@gds, Hm3 boswagmmn ImMnbmbBEdalb ©nsabmb@omgdabmgal gs8mygbadmen
6036930b, 30b93930b s BoR39698mg30L YIMezmgbmds Sbabosmgdl Boswsggdal dystn
3Bl bamobbb s Mommgbmdsl. gl Badbgdn yzgmsbdy 3ystn, soznmsm @abswagbo ©s
359mbogmezns boswagd(3mmbggdal 8ngM. a969boba@mmads ammabbdmdl, Hmd boswsgqdal
©0536mbEB 0G0 60dbgdal sRg3sba o6 M0l gdmbggzncmn ©s qdystgds aqbgbabmmn
Booogd(3m©bymdall gbosdgbdn® ©gdmgdgdl, Mmdgmoaz asbobamogl bnowagl, Mm-
am (3 boosgbsmdmddbal g3od@mMgdol s 3Mm3gLadal ggmbd300L, g.0. 3sbLbadrmgMs3L
boswagl dnbo gm@momgdal asbbsgmmmgdame bgmbab —a969Dabolb — gomzsmabbobgdno.

Booogd(3mebymds gemmdamymo 3g(360969dss 8 dndatormmos dmgemoa dbmgmaml
boowaggdal3gh. 6930L3ngMa Bosogmd(3mmby Mbos Mo3sfs3mMdogl seds@m ,ddm-
dmom@ 96oDg”, Mg ,LogMmm Bossgm® gbsbg”, Mams gomamb bbgsb.
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bmgmom babmdamm dobs boswsggdal Mabm@badobomgol o6 (330l gMmmzgbayem
boswagn® 3moboggnia3ngdl. gema 8bGng, gb 3mobognzsngdo BsmImomaqbl geHmsba-
™o 3@l s d3gybol 8g36ng@mma bombyalb 6sbaeml s, 8gmmg dbtng, ymaggeo

3Mb369&mmo 439y460b boswsggdals 3mobognzszns YBE™M aGImYMos s 3go sbabsegl
dobo Bno@agmMo Logatnl megzobgdaFgdgdl.

boswagnmn Mgba@bgdal Abmggmom LabmdsGm dsbal (WRB) 3606(303980 odmbog-
> o donmab 1980-1981 Bmaddo bmagnsdn RoGoMad L3 (36096m Tqb obq. dobo
Q> QI @9 A3 GoMgoy HICIeH) 9530@ 9
sMbo d53gadns:

* Boooggdolb  gmobogngsns ggmdbgds bnowaggdol mgobndgdal gMomdmomdsb,
ﬁmaaqme QOYMPBOODd 3 Jo(f_i)gamﬁmo(g: (90066(0[)@)03‘360 3(*)60%(*76@)360, (gooaﬁmb@n-
3960 6036780, ©0sabmb@ozm@o doboms (LdbEMe@gdn); smn mzabgdgdo Mbws nymb
3oqLodsmmFow 3obmBzemn s bomgawn bazgmy smbamal ™.

* ggooaﬁmb@od*gﬁm 30)60%006@360[) o ggnoame@nd'gﬁn 0730[)36360[) 3368330[) ggﬁmb
gamemads 943930 oo 3039060 boswoabatidmdddbgm 3Mm(3qLgdmsb. Boswsgbemdmad a-
Bgemo 3m(39L0b (3mbs bgemb MBymdl Boswsegnl LM ©obsbsmgdsl, FogMmed cmsgab-
oﬁ)ogoagg Bamdmoaqbs 3Mm(39bgddy o6 Bgadmads god8mzgoygbmo aob(3erm3939dme 3M0dg-

03sg.

* 306bmgo9d0b domam mbydg bogomms abgomn ©nsgbmbBoinma 6036930b dg@MBg-
39, ®mM3mgdbaz 8603369mmds 543L boswagqdal gs8mygbgdals @A™U.

* 3m0ds@ o 30M339@Mgdon o6 358mnygbgds bnosgqgdol jmabognisznnlb @Mmb.

* bosagymo Mgby@badal dbmgmom Lasbmdsmm dabs (WRB) Bomdmaomaqbl Logm-
39mosm bsgmabogogsom bab@gdsb, MHmdgmag gemgbyma 3mobognzszngdal doborsb
dgxqM930L Lodmomadsel 339dma3Lb s Fmazesb ME demm3L:

- 939G 3abob, gbmmommb 30M39mmn mbom s MmBgmaz dgrands 32

9BIOGVEO K3IB0LFD:

- Logmoabogngsgom Lab@gdsb, GmBgmoai dnmaqds 33om0xno@mMgda-Bobbomomyg-
0L o 33omogags@mmgdo-bugadbgdol LgMogdol 3mM3dabszngdaom, Mmdgemacs
9958905 Mgnge@moa gamxrolb bobgmb. sby Gm3, dgbadmgdgmas, DybGow Im-
35b0bmm bossgmmn 3Mmgamadall @obsbnsmgds s mobognzamgds.

* (989 mmo xanngdo Mbos bomdmsewa bbb dbmgmoaml doMomsr Boswsan

00mbgdlL, Mams MdEMB39mymb b3gmamalb Boswsanmn baggsmal LEmmn dodmboengs.

* boswagmo Mgbmmbadal Bbmgmom Lasbmdsmm dabs (WRB) o6 mbws gbs(33emgdm-
b gfmzbam 3mobognzszngdl. ob sbMmgdl gs8sgMmnsbgdgmo bobdgdol gubasl,
96356985 Lbgomabbzs 439960Lb b3gznomobgdal MMHmagMomdsdo.

* Bosagtn Mabm@badol Bbmagemom bazbmdstm dsbalb (WRB) d94860b Loggmdzgemb
BotBmaagbl Bbmggmomb Bossgm®n 30l (FAO, 1988) ,a5b0bemgdmmo mgagbos®,
mIgemo(g 9%0893L LogBMsdmMobm 3mMges(30980lb 360d369mm3s6 as8m(zmnemgdab.

* Bosmog o gfmmgnmadal 3o63508qdsbs s 50bgMgddn sLobmmas msbods®gddn
booaggdl dmEnb LngMsmMdMngn 393306gdn (MoENSeIMMN S OB GMaCIMMN).

* BosogmMo Mgbymbgdol Bbmgmom  Lszbmdstim dabsb (WRB) od3b dmaswn
»3603369mmdab g3mbg30s”, MmIgmoz ameobbdmdl Bosmseagdol geHmabamoa 3msbogoa-
3930900L 3mEgmsz0bL.

* Bosagnmn Mgbambgdab 8bmgmom bazbmdatmm dobs (WRB) gs639m360mns dbm-
gemomb Boswsgqdal dgbabgd 8mbszgdms 3abob dqgboddbgmom, bsoob@mm s8m30653ab
qbabEmmgdmae s Bbmagmomb Bossammn Mgbnmbgdab dmbagmnbanbogal.

* boswagmmn Mabm@badol Bbmgmom bozbmdstim dsbsdn (WRB) gsdmynbgdaema
bosagmmn bmdgbimodm@s B8ma3e3Lb Boomsggdol GMswmaiamm babgmbmmgdgdl, o6
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LabgmBmEad9dL, HMmgdas sw30msm dgndmgds 0Yy3696 RsMormmn msebsdgwmag 9bm-
3603 3mbLEMM (309830, aomaqgdMmdal Mog0sb Sbozomgdmom baswaggdol babgmbm-
©9%98b by 3Jmbrgo gMm3bndzbgmmagsba asb8sM@93gda. Fobgosgew 0dabs, Hmad
boswagmmn Agbambgdab 8bmgmom  babmdstmm dabab (WRB) bLob@gds dq4d6omos
»@3om“-b mgagboolb Logmdzgmdg, GmIgmo dgoiEogh MG Godbmbmdon® ©mbab s
93M39bs(3098L 89La8g MBAL gedmboymega, sbaemo MgmgMmagmma dabalb Lobdgdsdn
3oRByes ghmoe @sdomo gmbom dgbrgrgs ymzarr HIBgMedigm bossa® Ka3YBL
8093995 dgbadmadgmn  339m0x5035¢MMgdab-b0bbsMmgdal s Lagadugdal g6 3390-
mo ba3Mgd0 096308 3emdom; Bsmn 3mMBdabs(309d0m aqds Bnswsgal Labgmbmegds.
LabgmBmEadgd0l sg930b LogHom Bgbgdl 30g3mc3698s dgdmaan:

* ®a5900L 398mymezs 658y3960 boowsgbsmdmdddbgma 3Mm3gLnb Babgwgao, oy
06393L o8sbobnsmgdgmn 6036gdal Batdmdbsob. g358mbsjmabl BamBmowagbl asbbs -
0Mgdmmn ©qEsdsbgdo, HmIgmms m30b93938L sdzm gom 339 8603369mmds Boswsgg-
dab Dmgngfon gamgabsmaab.

* Boooggdob moymays 8gmMg mbydg bmMz0gmmgds dofomewn boswogbsmdma-
436gema 3m(39b0b 88s@gd0ma 6036gdom, GMBmgdoz dqbedRbgger (33rm0sb dofnmsw
boswagm® m30bgdgdL. dmangGo dg8mbggzeda o8 mbgdg amgemabbobgdgb 3ed80sm-
mo 3603369mm3e6 Boswogm® 030bgdagdl.

Bmgogfmn Mgyg@odmmn bossgnmn xamyo azbzoads Lbzswsbbgs  3madsdm®
306mdqd30, BogMad Bosoggdol asbbs3om3gzgdmem gomsbyms o6 ymgomaym dqdm-
madamo 3mads@n 306398 Mgdo, Mams boswsggdal 3mobognzsns o6 ymggomaym
0dm30gdnma 3emndsdm@ dmbs(39898Dg.

53g103500 35dmnygmezs Bbmggemamlb La(36mMdMMm Boowaggdal 32 Kaman: 83Gnbmemgda (Acri-
sols) (mocnbn acer — domnsb 3¢039); senbmmgdo (Alisols) (mecmnbyn alumen — semdnbo);
9brombmengdo (Andosols) (nad3mbFo an — dogn s do — Bnowsgn); sboEmbmengdals (Anthrosols)
(560rImBmg gbmemn Bosaggdn) (3gMdbymnwsb antropos — ssdnsbn); sGgbmbmmagdo (Arenosols)
(cmomnbo arena — 430ds); 3oen3obmengdo (Calcisols) (emacmnbamn calx — 306n), 363Bnbmemgdo
(Cambisols) (cambiare — 3g(33mms); ByBBMD3qd0 (Chernozems) (Frmlimmnsb chorniy — dsgo o
zemlya — 30bos, 353806980); 30mbmengda (Cryosols) (dgmdbmmo kryos — boznzg); @@obmmagda
(Durisols) (tmsocnbgfn durus — 3sg060); ggteembmengda (Ferralsols) (mocnbyn ferrum — 3060
s alumen — 5ey3nbon); germgobmegda (Fluvisols) (crocmnbaen fluvius — 3nbsty); amgnbmengdo
(Gleysols) ((rmlrmemo gley -dmob@n, asws@qbnsbgdmman 80bs); andbobmmgda (Gypsisols) (dgd-
Byemo gypsos — 0sdsdntin); 3abgmbmemgda (Histosols) (d9mdbmema histos — Jbmgaemn); 309@-
b bg8980 (Kastanozem) (comnbatin castanea — Bodmon oo Grbmena —kashtan s zemlija— 306s);
m93&mbemmada (Leptosols) (dgmdbmema leptos — mbgemn); cmogbobmengdo (Lixisols) (scnbyn
lixivia — B0g01096gd900b 803mMg3639); ermzabmmagdo (Luvisols) (cnamnbadn eluere — Mg sbgs, go-
3meg(3639); bo@nbmengda (Nitisols) (remnbamn nitidus — 366ynbagn); genmbg8gdn (Phaeozems)
(d96dbmemo phaios s Gbmmo zemlya — 80bs), 3mobmbmengdo (Planosos) (msmeban planus
— 3B yge0); 3emab@mbmengda (Plinthisols) (39@dbemn plinthos — samein), 3mobmemgda (Podzols)
(Bbmmo Logyggdowsb pod — 43q s zola — BazaMn); Mgambmegdo (Regosols) (dgfmdbmema
rhegos — bogzan); Mg@nbmengdo (Retisols) (cnocnbyFo rete — dowg); beaembRs 3930 (Solonchaks)
(Bbyyemo sol — Botinemn), Lmenmbzgdo (Solonetz) (Gxbxman sol — dotnemo); LdabmbmEgda
(Stagnosols) (mscnbyfn stagnare — ©o@dmM3s), &gdbmbmmada (Technosols) (dgdbsmema techni-
kos — 35Mg50 3539009dmm0); M3dMobmengda (Umbrisols) (tmemnbatin umbra— Rtneno), 396080~
Lmemgdo (Vertisols) (cmemabyfin vertere — gos@Mnamgdo),
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16.1. LOJIAMIICMU 6NIRIBIANL RIAINMEIDI

bagooggmmb Ggfndmmas BsmImoagbomos GBomma gadagnM-ggmamogomema 3o-
mdgdom, Mob gsdm 439ybolb bossg o Lagsma Lo 3dome IMszemmEygmmgabas. badem-
039mmb GgMo@m@nsdg agbzwgds dbmgmomdo gs3M3gmgdama 39360 boswago.

Lagomggmmb Ggfndmmnsdy (badsdgzamo, 1983, mEmdady, 1997) as8maymazs 3 Bos-
ogfn mendo:

1. obogmgo Lagomomggmmb;

2. 5mdmbagmgo LagoMmggmmb;

3. LadbMgo Lagdsmmggemmb.

58 mdqdal gamamgddo gsdmaymazs Jagmemdgdo, dmbgdo s J3gMmanmbgdo.

1. sbogmgm bagdommggmmb bossegmn medn dma(zogl:

) dmemadm&nbo sdemdal Jzgmmdl d8mgan dmbgdom — wsbsgmam badetmggemmb
00emmdal ygomgemdobs-gbgfn o gomdasba boswogqdalb bdmbs, Gm8gmdaz dgwnb
3Mbgonlb edmmdal ©obogmgmn aEsdmadmmoa bobamols gomdasbo Boswsgqdal
00mbo 4 J396o0mbom; sg3bsbgm-badgamgmmb yzomgmBobs-gbgfo ©s sermzomeo
boowaggdal Msombo 8 JzgMsnmbom; 3membgomnl edmmdal sm8mbsgmgon Bsboemal
(0896goab),  yznmgmB8abgdal, yznmgmBabs-gbgHo, Y3009mBnbs-9bgGmgdasbo s
senza9Mo Bosaggdol Monmba 7 dzgfeombom; gmmbgonl @edemmdol LadbGgon
boBaemal (gm@os-sdotnb) BamgemBabgdal, yzncgmBabs-9bgcn, yznmgmBobs-gbqmma-
30060 s Semz0M0 Boswaggdal Manmbo 3 dzgfsomboo.

3) 39335L0mbol Jzgmmdn 398gan bmbgdom:

- amm3-dmM (330060 300bB0bgdal yznmgm8abs s BomgmBabsl dmbs, Gm3gmag dmo-
(393L 03b5bgm0L 8mnbBnbgdol ygz0mgmdnbs, BomgmB3obs s 3MM©Ns6-30MdmbBsGmea
boowaggdal Moombl 4 J3gMsombaom; Ladbfmgo sx3bsbdgomn-badgamgmmb 3mnbbobgdal
BoogemBabs, yzomgm3dobs s 3MEM@NS6-35MdMbommn bnswsgqdal Moombl 4 J39-
o0mbom; 085Mgoal 8mabbnbgdal (Bocmmdab) 3mMNs6-35MdmMbsdmmon ©s yzo-
oge-ym3Fsen bossegqdal Meombl 4 JzgMsomboom;

- Bmo-GYygoms boswsgqdal dmbs, Mm3gmdng dgmab 3o335b0mbalb LadbMgomn GgMomdal
39OLE M- 300430560 Dol 3ME©6-35G3MbsGmm boswsaggdol Gsamba 10 439-
r00mb0m; 3335L0Mbab @absgmgo babamoal bednsrmmBmasbo Bmmol ygomgem-ymacs-
™m0 ©d YmBFammo bnoaggdol Msombo 6 Jzgfmsnmbam; B93m ndgfMgomal s Ly@sdal
Joab ygoogm-ymadmamo, ymdMamo ©d 3MME0sb-350dmbsdmmo boswmag gdal Moambn
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4 qzgGoombom; Gade-mmghbmdol Jgedmmoal  3mM0sb-30M8mbs@mmn ©s ymIMsma
Bosogqdal Msombo 2 Jzgfsnmboom;

3mo-dgmmos boswagqdal dmbs, Mm3gemacz 8mo(3o3L 3o335b0mbal absgmgon bsbo-
ol (0g3bsby-bzsbgmal) omsmBmasba 3MabBsmma®o dobogol dms-8rgmmas M-
0560, 3MEOENSE-GMEmR0sbo s 3MndoGoymo Bnssggdol Msombl 3 JzgfMoombom;
LaBgaMamm-mgRbmdol Jggdnl dms-Brgmmms Booseagdal Meambl 2 dzgGsnmbao.

a) LodbMgom Bmnsbgmol gobozn Jgmgdolb Jzgmemdo d93wgan bmbgdaor:

amM53-6mM (330960 3c0bbabgdal BoomgmB8nbs s ygnmgm3nbs Boswsoggdal dmbs, Hm-
3gemag dmazagb 8gbbgonlb Jgmal RMomm ggMomdab 8mabBnbgdal ygomgmanbs,
430009m-ymaMao ©d 3MME0sb-356M8mbs@mmoa bossgqgdol Meombl 3 JzgMeombom;
sgod-gm@anl gm@s3-dm@ 330060 8m0bBnbgdol Bomgmdobgdals MoomblL 5 dzgHsnm-
Boo;

domo-Bygos Boooggdal bmbs, GmIgemoz dmoesb dgbbgmolb  Jgoolb  Ladmeemma-
0060 Bmbab yznmgm-ym3Mmamoa s ymdFammo Boswsgqdal Moomblb 2 Jzgfsombao;
sgotd-am@anlb s 3033900l Jgolb Ladmsmmdmnsbo Dmmol ymdGsma Boswsgqdal
650mbL 3 4396s0mboom;

3mo-dgmmons boswsggdal dmbs, Hm3gmadas 3goal sgoMe-0dgMmgmal s ds33g0m-56-
Losbab Jggdol dsmsmBmnsbn Bmbal dms-Bgmmos 3MMEnsbn s 3MMENSE-GmE-
gosbo Bnsaggdol Monmba 3 JzgMsomboo.

2. 5mdmbagmgo Lagomggmmb Bnswagmmo meda dmazagL:

30500 dmMabm ademmdgdal s bgabgdal Jzgmmdl d53wgan dmbgdao:
Medbm-39madabs ©s 3gmgdolb Bossogqdol dmbs, MmPgemoaz Bmoegh gmmstal
bobg3MoMEadbml Muba-yo30bgggtn, Bgmmb Gumbo-gsgobggn s ©8msdgdaema
boowaggdal Goombl 2 JggMsnmbaom; gty 3obgonb bgasbol badbGgmo baBamals G-
bo-gogabggfo, dogmmb Hmbo-goz0baygmn o ©3medgdnmo boswmaggdol Manmbl 2
J3gs0mbao; J398m JoFoamal 3530L Fbo-gogobagygmn, 8gmmb Gba-ysgabegeo,
0dmadqdmmo boswaggdol Goombl 5 d3gMsnmbom; aoyg 3obgmal ggmasba bgasbal
3530 Bnoeg g0l Manmbl 6 JzgGsnmbaon.

sdmbogmam LogoMmggmmb 3539900L gofMsdagamo &yYg-3gmolb s Gyob bosws-
3980l bmbs, Gm3gmag dmn33L Bows Joomal 3s30b senzan, do30 ©d dwg-
mmb-yogobgggin Bossggdol Moombl 4 Jzgfoombom; dqbmsbol gogalb semgzomn
5 3gemmb 4ogobggmn Bnowsggdal Moombl 2 JzgfMsombom; 3@ 336nb3nMs 3s30b
dgmmb-yog0bgzgfn Boswaggdol Moamblb 3 dzgfmsambom; aomyg 3obgmal (0gMob) go-
3oL seyz30m6o s 3germmb-ysgobgggho bosmegqdal Manmbl 3 JzgMsnombom; 3obgonl
(oemaBbabl) 3o30b Botiggggbs BadaMolb RMmormmgor-sbsgmgomn bsbaemal semgom@a
5 3gmmb goz0bggmn Boswoggdal Moombl 3 JzgMsnmbao; 3obgmal (semoBbab) 3o-
30b 85M%396s badnMob LsdbMgm-scdmbogmama Bsboemalb ds30, dgmmb-ysgabeggio,
SEM30M0 ©d ©3Fmedgdamo boswagqdal Moombl 3 JzgMsnmbom; 3obgmal (semab-
Bob) 3530L Fo(zbgbs Bodamnl yg-8mgmmb serzammo bossegqdal Ganmbl 3 43g-
Mo0mboon.

39339L0mbob Jggmendb d98wgan Dmbgdao:

39339L0mbolb 8m0bBNbgdal gommsdsgsma GYg-3gmab s Gyob Boswseggdol Ddmbs,
cm3gemog Imazagb 3oggobombal (396@Gsm M BaBomal 8mabBnbgdol ds3306anbg-
360, 4o30b@PgF0 S JMEOENSE-3MdMbG Ym0 Boswaggdal Monmblb 8 JzgfMoombom;
(303-3m3dmE0b Jgolb dmnbbobgdab yszabygMo s 3MM©Ns6-3oMdmbogmmo baswa-
3900b G30mbL 4 J39Ms0mbom; gmesmnb bamgmo @yl Gmbo-gsgobegfa s dogemmb
rbo-yo30bgg6o bosmseagdol Menmbl 2 dzgGsnmboo.
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3)

)

oo-ygos bnoseagdol dmbs, BmBgmoaz dmn33L 39335L0mbal (3968 s mMa bsbo-
ol badmaemmdmnsbo Bmbal yogzobaygmn, Brgrmb-ysgobagggmn, 3mM0sk-356Mdmbs-
Geo s ymdMmamo boswsg gdal Meambl 3 JggMsnmboom; jobgmobs s (303-3m3dmEnl
Ladmammmdmnsbo Bmbal yogabeggen, Brgmmb-ysgobygMo, 3mM©nsb-3omdmbs@mma
5 ymBmammo Bnasgqdal Moomblb 3 dzgMsnmbom; 30bgoab 39335L0mbBal Ladmseenma-
0060 Bmbal ygmBFaemn Bnssgqdal MoomblL 2 JzgMsnmbao; dms-mdgmal Ladgye-
mm3m0sbo Beaemal ymIMama boswsggdols Msnmbo.

3mo-dgmmos bosmsggdol Dmbs, ®mdgmo dmaizagh 3o3395b0mBal s@8mbagmgon
boBaemal domomBmnsbn dbsmnl dme-8rgmmms 3MA®0sbo, 3MM©Nsb-Gmmansbo s
3608080 mo boomsggdol Manmbl 6 J3gMsnmbaon.

LadbFgor Jmnsbgoab asbogo Jgwgdal Jzgmemdt 393wgan dmbgdao:

LadbFgo Bmnsbgmol BmabBabgdal gommadsgsmn BYg-3gmab s Gyolb Bosseggdab
Bmbs, BmIgmoz 8moegh @Masmgmolb Jgwob RMmamm ggMomdol domnbbobgdals
4o30bg3gMo, Bgmmb-yagobygfn ©d 3mME0sb-350dmbsdmmo boswmseggdal Moombl 4
J3950mbao; Lm3bomalb dmgdab dmnbbobgdal yszabeygMo, dmgmmb-yszabygdo bos-
58350l Moombl 4 JzgGsnmbao.

doo-@ygoes bnsseggdal bmbs, Hm3gmag 8ma3e3Lb mFsmgmab Jgwab RMmamm gg@-
mdob Lodmsmmdmnsbo dmeal yozobggFn, drgmmb-gogobygma, ymdGsemoa Basws-
3980b Bo0mbl 7 J3gsomboom; bmdbomal 8mgdal badmsmm s sdsmBmnsbn bmenal
4o30bg3gM0, dgemmb-yo30bgg6n ©s ymdmsema bosmsegqdal Menmbl 3 JggGsnmbao.
3mo-dgmmos Boosggdol dmbs, Mm3gmag dmoze3L onsmgmnlb Jgool 8semsma-
0560 b0l Fno-3mgmmos JMMEbN s JMMEOSb-GmMEgasbo Boswaggdal Hanmbl
2 q3gfsomboon.

3. Ladbegor LogoMmggmmb BoswagMo meda dmazagL:

sbam(3060L Fomsmedmenbo dzedmmab Jzgmendlb 398wgan dmbgdoo:

sbam(30b0L J308mmol 3030bs ©d mnbbabgdal goMmsdsgsmn @yg-39mob ©s Gyab
boowaggdal Dmbs, Gm3gmog dmozest sbom(zabals dzedmmol 3530bs ©s Bmabbabyg-
30l ogemmb-gysg0bggho, yogobggma, Bba-ysgabygfo s dgemmb Mbo-yszabygn
Bosogqdal Msombl 3 Jggcsnmbaon.

omo-@ygos boswagqdal dmbs, HmBgmas Imo3e3L sbaen30bal Jzsdmmab yogabeggeo,
dgmmb-yo30bggn @ gmdmoma Boswsggdol Moombl 3 dzgfsomboo.

LadbFgo Ladomggmmb gmm3sbyma Dgabgdol Jggmedo d53wgan dmbgdao:

300l 39madab Bosmsggdol Dmbs, GmIgemos dmnza3b Rgogobgonl bgasbal dozde-
6930L Bo0mblb 3 J39Ms0mboom; Boem 3o-8s60bal bggsbal Foz806980l HoamblL 2 J39-
Monmboon.

LadbFgor LogdoFmggmmb g 39bmMn bgabgdal dms-8gmmms Bossggdol Ddmbs,
m3gemog dmo3e3L gogobgmnl s Bomze-8s60bab 3mmzebama bgabqdal 8me-8wg-
mmmd bossegqdol Meomblb 5 Jzgfmsomboo.

bagomggmmb boswaggdnl 33mg3s 3Gogemm bsdMmddos sbobmmo; asbbsgnmmgdom

LaymGomgdms 8. Ladsdgaemal (1965), a. Gomobadal (1983) dmbmamagammo dMmIgdo.
01339, dmmm 3gMomedo ©saMmmM3gdmmo drnstn 8mbs(393gda Lsdommzgmmb bosws-
3q00b 3gbabgd yggmedg Mo sbobmmas m. MEMdadalb (1997) ImbmaMogamm badmHma-
3o ,bogooggmmb dofomsemo boswsggda®, Gmdgmdny yzgmadg gxcm 3m33s]@ e,
0365890Mm3q MgmManm ©mbgbdy, sbsma 3msobagozsznnm s g3memmanmn Boamdom
3503m(399mmas  bagoomggmmb boswognmn Laggatal @sdsbobosmgdgma s3dm8Bm@agn
Lazbmdatm Boboms. 6adMmBdn 30ygbgdo 3 GMbsdgbdmMo BsdMmBal dofomsw Bs-
Logmabs.
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16.2. LAJIAMIZICMU dNARNDIDRN 6NIRIBIBNL I3MLMEN),
33629N0uN, 3CLNBN3IBNY R I3AMEMANICN C13NLIdIN

16.2.1. Boorgem3dnbs

Dmgoon @obobnomgds. bamgmdabs babnsmmgds bomgma ggMab dgmgommdoom, ao-
o0bgdom ©s RzgmmgdMog 3dmogfo 3Mmgomaom. Bossgol 3Mmgoml sd3b dq8mgan
dqbgds: A-AB-B-BC-C.

BoogmBabols LagMmom gofmmmde badstmggmmdn dgowagbl 1,9% (1304003s). gb Bos-
03980 a53M(39mgdnmos Gqbnsba bLydGHmm3ngnma Dmbol LsdbMgm-sbagmgo babo-
mdo (sgots, am@ns), s3Mgm3g 33b30gds Lodgamgmmbs s sgbabgmdn. Bomgmdnbgdo
3930 (390gdmmos brgalb mbnwsb 100-300 398 Madmy ©d 11393000 dmE(33006-a3mEs 30~
bo Mgmoggn. abobo 580%693056 yznmge-gmBEmsem Boswsagdl (sdomsda), yznomgmB8abgdl
(amM05dn, 08gMmagmbs s sx3bsDgmdn), Y3009mB0bs-9696 ©s Yy3009mBnbo-9b9Mmgdasb
boowaggdl (bodgacgemmdn).

dgbbogmab ob@mmns. BomgmBabal 3oM3gemn 3339306980 0y3bgb o. 3Eabbmgn
(1894) s 3. emznhsogzn (1899), Hmmada(3 8s0 50303930696 Mo gM0@gdmsb. 3983
3- 806353 (1906) boswaggdol 3oMzgem Bbmgemom G359 (3939 398m3ym ,6omgmBo-
630", @960 gd0", ,y300gmB8nbgda“. 8ol sBGom, Boogmdabs Ggmad@m&o bosws-
305, ®mIgmdng 93yedse 308nbaMgmdl 569Mbsm8mddbals 3Gm3gbn. asbumon Low 3a-
6ol 30-006 Brmgddo &. 3memabmgzal (1933, 1936, 1956) bgmddm3zsbgmmdom Ro@omms
BoogmBobol 53mbsdgb@mMa gsdmzgmagzqda. 98 Lodymdomgdoo ©s3B30ws, MmI: 1)
sbagmgo LodoMmmggmmb @q60sb LndMmm3n3g83n Boogmo @gMab 3s8mezn@30L Jom-
4bg 3000M©gds bossgmbamdmddbals 8yo3q9 BmEMBgda; 2) asdmgn@zalb damdolb Lbgs-
obbgs gm®mdsl m3533n0Mmgds Boswsgol gobbbgszgdmma 3560568gd0L gmEMBnmgds;
3) ¢3858)qL dg8cmbgg3980 MebsdgMmag Bnswagn sLs300 MBMM sbamasbMmss, 3o
a53mx0@ 30l JaMdo.

Jomzgma boswsgd(3mebggdnmsb gb boswsgn 30b@M0dol bgmdal dogsmomdy do-
39mo© d90bbsgms ©. agmg3960d30mBs (1912). 8. Lsdadzaemal (1936,1948) IHMBqddn
asbbomema agm BoogmB8obol Lbgsmabbgs 3560s6@0b mabsbosmgds ©s ggmamagamemo
393M(3900930L 396mBbMBogMgdsba. 88 Bossgnl gadagnmno 030bgdgda, JoEmmmaan-
0 95080, bossgmn &960b gmanbormmds dqabbogms 3. meMsbgmnsd (1935, 1939,
1949, 1974). LogoGmz9mmb Bomgmdnbsols Imbmamagammo bsdMm3gdo domdmabagl 5. Mm-
8533930835 (1974) s 3. goems39bndznemds (1987).

J3mermgos. boswsabsmdmdddbgmn Jobgdn batdmmaqbomns ggmdg 98mbomgstin Jo-
6gd0b (doFomomsm 36y gdal) s dsmn ©gMN308gdalb gsdmegn@ 30l Boomgma ggmab
3OmE 8 qd0m. Bomgm3nobgdal LabgmbBmads asb3nHMdgdamas dsmn gggHaemmdom
o Mdnomme 3938000985 boswsgbsmdmddabgmn Jobg30b dgdswagbemmdsl. Jobgdals
R0 356306mdgdmmas mobob baboms 3980l Dgednmdg 8ystom ©s38330Mgdmma @30~
6ol 3nMHmgbogdal sBLbgdmdom. gb 3933060 08gbsw dysMos, MMB > aMmggzs dyo-
39 bosogn@n Bymgdoom bobamdmoaga gsdmMg3bz0b MHMLsE. G306l doEmibowgdo
03(30698L mabalb baBnms3980L Jmsbmd8al MMl s 30330MgdL dyse 8n3MmogMgas-
$qd30. Bomdy RBMEOIoMgdamo boswsggda dystew 0baBmbadgb asdmagn@zal Bomgemo
3960l 3OmEn]@g80L 439 meg30L9dmMqdsb. 3G mbE b bymal amdal bom3dg 8-103-L
5bg30L.

303580 $96056 LndGEMM30Mmos. Ladmgsemm Bemom@a §q33gMsdmMs bs3dsme Bo-
momns — 13,7-15,1°C, y3zgmadyg (3030 ozab — 056360L — §q33gMs@mms oGab 4,8-6,8°C,
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boemm y39meDg mdarma m30b — 0330b@mL —21,9-24,5°C. bazgagdeam dgGomunl boby®-
dmngmds M35 m3gs. Bomgdgdolb Bemomo Momoqbmds 1200-0s6 250088-3gs. baengdqdab
806039930 8meal godogbmmdyg. sd@nnm §qd3gModmGoms xe8n stal 3500-4700°C.

dmbgdcngo 839606 gmmmds BamImmagbomos gMeadgbgmman dgMmgmma bindgMmman-
Jamo Gyoom, GmIgemdoz 33630980 Bodema, 3sGmzg0bal mbs, Baggmo, Gzboems ©s Lbg.
9L Byg bobosmmgds 356863565 J39@yno. 987085 58 GYob warn Bsboema goBgbaemos,
3539698mmas Lnd@Mmm3nzmmo FNmENM9do ©s Asab 3msb@s(3ngdo.

3mmegomab d9698s, mz0L938980 s boswogbsmdm86gcma gemg8968stmea 3Gm3g-
bgdo.

BoogemB8nbol 3Gmgneml 543Lb dg8agan dgbqds:

A — 3939bmgsba, Bomgm-ys30bggio ob BomnbgnbaygM-ysgobagma Lnddemaztoom 12-
2503, 3mIGM3ob0, 3oM(33cmmM356-3mIGM3560, Mabsbn 56 8dndy mabbatin, @bsagHa, go-
obgms MIbsmsbmdoomn;

AB — 356585350, bofnbgobyygm ob yogobggm-boogmao ggmab, LogMom Loddme-
3600 20-35L3, 3MIGMzobo o6 353rM396-3MBBM3960, gosbzms — bsmgmo;

B — sMogMogzetmagsbo dggg@ommdom, yo3obyg®-bomgmo o6 goz0bagg@-batmnbygol-
3960 bogBom Lnddmegmno 30-45L3, g08336M0n3qdmmn, 3MBGM396-EsFNMbamn, gswob-
3md MbEsMdbmdncn;

BC — sMagfog3ommageba, Bomgmn, as8336039dmwm0n, 3md@mzsbo;

C — Boogemo 36 6s60bgabayygmal as8mand 30l JgMdo, agbswgds M3060L s Bobgsba-
3ol sboddbamgdgdo.

0360gm, Bomgmdnbs bsbosmmagds ddmeztn 3Gmagnmom, Bomgma 56 bsnbygobaggmon
33(3360@006007, doﬁmmo(gogg JmB@msoBO b@ﬁ)‘gd@y@(ﬁnm.

BoogemBabs babosmmads 8ys39 Mgadnom. pH bonwyg 1360d369mme a(33emgds 3Gim-
gomob Babgoznm. 3M3mbob d98(339mmmds bodmarmm 86 Boomos; 3ndqbolb Gondo gmem-
3989600, b ddnl Ba300mds odarmn s Ladmsmmms. dmsboddnm 3smnmbgdda, Gm-
amtz Bgbo, doMdmdlL gozmomn Bysmdown. Bomgmdobs bobosomwmgds 8dndg cnbbsto,
mabs s 8dody mabs 3gdsbngnmn dqdsagbemmdom. baswmagn gomamndgdamos 35¢8nbom
5 gdngdoo s 388nEMgdamoas gMmbsbgzsma ysbagmmadnom. dabgBomuma bsboemn
bobnsmmgds GgMsmoGnmn asd8mxyn@z00. MmabsdnbgMomadn bamBmmanboemns 3ommobo-
&om, JommeboGom, 39@0Goms s 308bodnm. Bomgmdnbsda LomogsdmGo G 30bs Fomd-
3L 5ol oG m@b. M30bab (30m39memn gm@Igdo, d3Gmagammal dabgogom, 3g8-bsgmy-
do@ 05658Momss gobsboemgdaemo.

BoogemBobs g6Lbge3mgds 43009mBabobgsb, HmBgma(z gomeMmads 08539 domjmnds-
& 30Mmdg0da 3og8nboom 8rnwst 8693y, Baomagmo JgxgMammdom, Mudm dysto ©s
bogmadom Mbgdo LEGNJGNMac, 8@ as8mxynd3zno.

BoogemB8obols dofnmomo 9mgdgb@etmmon boswsgbsmdmdddbgman 3Gm3gbgdos: ggfe-
m0@nbs(309, gocmnbgds s 303nbbsmdmddbes.
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Ca+Mg+H
- 398qbo % pH 3-9d3/10036 6 <0,001 33  Fe.0s ALOs SiO:
024635?0%04:030405?02}]10?0

0— L 1 1 . 1
| | \|

10 4 ﬁ S

g &
- ]
PP ——— A A

6sb. 11. Bamgm3dnbab dofMacswn 3s5Rz9693emgda

3oboggozoczns. BomgmBabs ngmgs Mm@ J3g@nds: Godndo s 3o9bgGgdmmo.

&3t BomgmBobs goMmomess ao3M(39madamo Bomgm8abal sGgomal bsdbmgm
bobamdn o gmETommgds bgbo@-dsbomEBgdal gsdmg@ 30l Jgeddg, 0dz0smew —
J3986a35mg30b s MRGM 0dznsma — BgdnbgdH mabgddy.

35969M9dmmn  Boogm8nbs  gm@mdomemgds gmogxolb  aoze3dme  gmgdnbdgd by,
R3gmemagdeng bgdcmabgdd mobgddy.

BoogmB0bol 398039830 gs3mymazgb a3969dL:

35630056980 58mbazsmn Jobgdol gemz0mbbg — babnsmmgds gfmbabgzsta ¢ob-
aqgmaqdal Bomomo 398(339emmdao (40-50%), 8336030 3030mLE NG MM0sbmdom, dmab-
0ddab y39msdg domsemon mMbatino.

35630006980 J358Ma35mgdalb grmz0mbby — babosmmgds gMHmbabggeto gobaqn-
mgdal sdsemo d99(339mmdnm (35%-3wg), dmsboddal sodzqgnmgdmmo mbsmom s dg-
©3M98000 dyato dn3mmb@ Mm@ mcno.

35630006980 BdMnbgde cbgddg — bobosmwgds gMmbobgzatin gobagmmadal
y3gmadg edsma d93(339mmdnom (25-30%), sdsemo dmsbmgdol mbotnsbmdnm ws dgos-
9000 8ystn 303OmMEMNEnEo.

35630056980 sbamgd bomgmdnbs Bobomsby —bsbosomwmgds IHgmdomdom, deg-
mo dgggcommdol @dmbrmmdom, dobda dgmdhbgzgmn gomsbamom, Bogmgdom bymbe-
y&gmo godognmo mzabgdgdoo.

BoogmB8abs ngmazs Labgmdaw 3mdnbmgebo 3mMHadmMBENL LoddmegMab Babgwzom: M-
3o 3ndqbomgdmemo (>3003), sGom@mdse Indnbomgdmmo (30-sb 200L3-3y) ©s b3MHaen
3ndqbomgdyema (<2003).

896900b0. ggemo@ndszns 803nbsmgmdl Medgbndy LGswnom. asdmyo@zal 3om-
39 LgeEnady, BmEabsz 808nbsMgmdl dofmggmamn dnbgmarmgdal 06@gbbommn dnom-
mobo > 0530LMPmEgdsh BMdggdo s Moz0LMPIma 3o580Bs, brgds mabs Bsbamal

189



190

J3AMBNIRIBABMRBIMSD
030 XVI | LIJIROIZICML 6NIRIBISN

3mbm3mEnenmbnds(30s. 35dmazn@30L 3g8mam3 LBswasdg, Mmmgbai gsdmagadmema Labdg
Ly R3m oeg0bygmeads gndgadabash s 89930908, IMbmImMommbagmdin cnbg-
dab 6sboengdn gon@obgds gbmosomo 3Gm(39bgdnm, bmemm wsbamBgbo goMmanddbgds
030Dg. Ladmemmme, BsM83mnddbgds dmngh gsmabgdmma 8sbams. BnogmBabols ggme-
3069ds 808nbsMmgmdl msg0bmgamn ©Mgbogalb s 06@gbbommn Bymal BRsdMgbo Go-
30b 306mdddn. 58 Bnowsgal gm@3nMgdabogol Lagams 06@gbbamMn s babamdmaga
35330835, d98530ba gb Bossegn agbzmgds Gqbosh GMm3n3qddo s Lmd@Mmm3n3zqddo,
Lasz 399mx530830L ©s BoswsgBemdmJdbal 3Gm(3gbadn 3ndnbsmgmdl 3sbmbygq@mag —
39Ls3gmemn 3gMnmmosb Inwdngn damsemn 933G mMabs s &96056mdal 30MMdgd30.

38mmbmomemo mz0l93980. BacgmBabslb oL asbbogmmMgdmma 360336gmmds. o3
boswogbge g9896qdmmo  Lmd@GHm3ngnmo  FnmEmadalb 8603369mmasbn bsboemo o
Bonb 3mob@s(30980. LogHomm gmbammab 393(339cmmds d306gs (<0,15%), bmem 3omaen-
3ol Ladmsemms (1,0-1,2%). dogbgosgs 08abs, ™3 JnMmemodgdon sDm@b 393339~
mmds bagdatnbos (7-1983/100g boswsgdg), boswsgn Lognmgdl sdm@mzsba balbmdqdal
398obol. Fmsbmgdnmo gmbygm@olb d98(33gmmds badmomms o6 domsemns (3-583/1008
boowagbg), aoamoma gomandolb —3(30Mgs 96 Ladmsmm (8-2083/100g boswagdy). 3oMan
3mbagmol dobomgdo LagoMms babmdqdal 8mwmdage dg@sbs.

dogmo LofMormmy Bamdsmgmdl 03580, HM3 sDMEGNb ©s jomandasba Labwdqdo
LB JMgdashb 0bGgbLamMa BozMmdommmann®a 3Hm(39Lgdab s 8@BmbygEmmo
bormgdqdal bggezmaboom, bmmm gmbgm&asba babmdgde gomosnddbgdash mblbbswm agmb-

B8gd5®. 330l godm, Gomos dabgGsmado babydgdol gx8gd@&nca gsd8mygbgds. ysg-
mody o 989d@L odmgss Bsggmab, Gmegs-3ma3mb@ob s gmbgmEsba Labudgdal,
0369039 d3dmBosbo s 3sg60980560 Labmdgdol g@ebs. BomgmBabgdn asd8mamhgzs 8o-

3Omgemg396@qd0b 8306 353(3390MBoo.

16.2.2. yzoogem3danbs

Dmgoon @obobnomgds. 4z0mgmdabs babnsmmgds ygomgmo Jggginmmdom, gocaby-
door o RzgmmgdMog ddmagmn 3Mmgamom. Bossgol 3Gmaamb oL 358wgan dqbgds:
A,-A-AB-B - BC.

y300gm3obols bogFom qgaemomdo bodestmggmmda dgowaqgbl 4,5%-b (317 6003y).
9L Bosagn GaMomme Mab go3M39madamo ©abagmgm LadsMmggmmb Ggbosba byd-
&MmmM303mmn dmbab dggm dmzan® §9Msbaddy, ©sbsbgzMgdnm ©s dsmmeb 308mgdamyg
3000bb0bgddy. yznmgm8abs 336 (39emgdmemns 300-600 3983wy Dzl mbowasb; gdng-
6gds Boogmdnbol (30sdn, 08gMHgmbs ©d sx3bsDgmdn), yzomgmdobs-gbqe s yznmage-
8065-9696-mg3056 Bnoogqdl (Ladgamammda), yznmgm-ym3Gar Boowsalb (sg3bsbgmdo,
039M9mbs s gmEosdn).

dqbbogemol obBmmos. 35335L0530 yzomgmdnbs, HmamMy sdmMma30g8gmn bosws-
anmo Bsm3mbsgdbn, 3nMggmen smbgMoma ©s dgbbsgmoamn agm mgbdm&ebols meddn
(6DgMdongxsbn) 3. 5308(3930L (1926) BogM. Lobgmbmmgds ,g3009mB80bs” dgdmmagdmemn
0gm ygomgmo ggMab gsdmaggo@zab Jamddy aobznmemgdam osbagmgo bsjetmggemmb
BoogmBobol d3gms 3mMnbmBEdmeb 3basgbagdal Loggmdzgmdyg. BogMed MRGM dwMg
08 Bosggddg (39m3gmmo 8mba(398980 dmygzebamons 3. 3mbmzoRalb (1910), 0. 308060l
(1914), L. Dabomzal (1913,1924) IMM3qd3do.

y30mgm30bs Loggmdgmoasbow dgabbogmes 3. Lodsdgomds (1926,1948). 356 3ntzqmds
359ma8g)036s 08 Bnawognl @edm 3ngdmmagds boswsgbsmdmdddbgma Jobgdal bobosody.
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yz0mgem3nbs  gobobomgdmms BoomgmB8nbs-y3009mBabolb Godnb d3g@ndsm. s3ysdswm gb
boswago gsdmagmegs (3039 3969DobnE Godsw.

J3mermgos. Bosseabsdmd]dbgma Jobgdn Bom8mmggbamons 89039 > Lodysmma
39939 Jobgdab (30639 M0gdn, gogmadal) gs8meyn@30L 3MmEn]@gdom. Ggmabgddg
9L Bossgn AzgmmgdMng gomemmgds Bbzagm, mobnsb Jsbgddyg. boswsgbstmdmdddbgema
456930 80939036535 bLosmodm® cabgdb, GmAmgddacy SiO, : ALO, ombg3Lb 3,20, ormd(3o,
33630985 BgMsmadnbafmgdamo(s, dggemogdom SiO, : Al,0,<2,50. boowsgbstmdmddabgemn
56930 babosmmagds (3900 oDz m30b5d9800, Mo baemb @Bymdl dom Rsdmgsb-
3L s ©33g6yMgdal. LagMmome, yznmgmBobol sMgaema, BomgmBabolb Bbgsgbaw, asbo-
LadEgMgds Jobgdol gogM(3gmadnon.

4300gm30bs gmM3oMogds $qbasba bidGMmm3nznma 3m0ds@olb 30mmdgdda. Ladqys-
mm Benog@n §93396Me@ s 3gomaqbl 13,7-15,1°C-b, yggemady (3030 @30l — 06360l — 3,3-
6,8°C-b, yggmadg mdoemn m3ab — 19,3-24,5°C-b. Loggag@oom 3gMomen aMdgmmads M3s
039b. Bomgdgdol Brmomo Mammgbmds mowas (110038-sb 250083-3wg), dogsd 8socn
a565B0mads 39980L obgoz0m sMsmsbsdetns. Bagmgdqdal 54bo8m3n s5cnbndbgds 360~
o, Bo0Lbs ©s 03babdn. oMol FoMmmmdomo &9bnsbmds bszdsme domsmns (80%-3wy).

dmbgdcingn 8(39bsMgmmmds BomImmagbormas dgGgmmo bmd@mma3ozmmo Gyoo (34)-
bgdo, dgmdas, Badmo, mogsba, Baggms, (353630, 6539MRbamo ©s Lbg.). 88798 Ggfn-
&mE00b 98989L Boboemdg dmbgdfnga I(3960Mgmmmmds gsbswamMadmmos ©s dg(33eo-
0d bobmgmm-bedgnE@bgm 30bogMadol s 3meb@s30gdal 3(39bsEgmmmmdom.

3mmegomab d9698s, mz0L938980 s boswogbsmdmdd6gcma gemg8968stmea 3Gme3g-
bgdo.

y3009m30bal 3Bmggoemb o93b d98mgan dqbgds:

A, — 33300000 Logsta Lnddmagfno 13-y, MHmMdgema(s Bogbmmal dmemb 8oeos-
bo 4Mgds;

A — 3qdo-Bmbo, Loddmogmom 10-15L3, 3M3GM3960, DmaxgE® 3MBEGM396-353mM3560.
3503b3md MNIBbMEsbmdaco;

AB — 3mMbm-yzomgemo, gsMwsdsgsmn 3mdnb-898e8mmanmn 3mndmb@n Loddme-
3600 15-20L8, 309 33939e0-3MIG™3560, J3gs Bobomdn bdomsw Bgn(3o3Lb Bztnem, Bqm-
Bommgzgab 63065-856a569130l 3mb3Mg(3090L, gomabgms — bsogmo;

B - 930090 n@‘gan‘@(ﬁo 83@0807(4)93*3@0 Bmﬁncme(f_i)o boaonaﬁmm 30-400L9, 83360-
30, 3G0bIMema, B3MomdgmBmasbn, dmaxg® MLEGENJGNGE™M, 96056 damdsmgmdadn
dmab@0, gomsbgms msbmomsbmdamo;

BC — ygomgemo 56 Rsmabgg@-gmdGama, 4o6ab3gb goMmsdsgsma boddmogmom 20-
400L3, qLbEONIG O™, dmagH asdmPodmemn Jobal 63§ 3Mg39d00.

53M0gsm, yzomgmdobs bsbosmmagds 8dmogma dHmgamom, ygomgmo dgxgfoemmdao,
doomomsm 3mI@mzsbo LB NG mMao.

y300gm306qdal Mgogdios dgeggs. 3mdnbab dgd(339mmds 3gMygmdl 2-sb 7%-8wg.
boeM8oor 3n3nbob dg3(339mmds b 3dome 833g0Ms 3(3060mgds. FMdnba GgumasGnmns.
d05bnddnb 3m33mgdbo o6 sl Bodmsfo gmdggdam, BogMed s6edsdmMmmdal bamabba
8603369mm3bo n(33mgds (4-7-056 60-70%-37). 3gsbogmma dq8s0agb6emmds Lom@dom
1360336gmmm@ 0(33mgds. SFmBgMemn M3060L dq3(339mmds 330695, bmem sGsboemn go-
G0l — Lo 3dome dogsen.

oensbo dodogn dg3s0a96emmdal Babgrogom dofamswn gobagmmgda sMsmebe-
dFo@ds aobsbaemgdamo. mgdol gfadzesda S0, : R0, dggemmgds o gafgmgdda
dgfygmdlb (1,95-2,71) o dommomgdl Gmam®i ggdsmodaé, obg LosmoGn® gsdm-
%néao%g.
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yz0mgm3obs aobbbgezmgds ygomgm-ym3momabash, Gm3gmo gomsmmgds Mamm
afnm 306mdgdd0, mMBs a9dmggn@ 300, gHMbabgzscn gobagmmgdal 3980 s 30530bals
bogmada d98(339mmmdao.

yz0mgm3obs ao6Lb3gozgds BnmgmBababygsb, GmM3gma gomeMogds ngngg domjmo-
3589 306mdgddn, 3ogMsd 39980boc moMnd Jobgddy, yznmgmo BgggMammdom, bs3emg-
do@ 8ystin s Pm™ 1Mbgdo LEGMJGPMNm, bs3mgdn 3s8meynd300.

y300gm30bals dofomsn gemgdgb@omamo boswsgbsmdmaddbgma 3Gm(3gbgdas: g-
amo@nda300, gomabgds, JMdnbbsmdm dbs s gomgdgds.

geoboggnzozno. ygomgmdobs agmazs bsd Jgg@ndswm: Godno, asgbgMgdmmo s go-
9090 gmo.

&3 yznmgmdabs ao3M(39emadamoas abgo sanmgddo, Losis oM 8m0bndbgds
3d@ama 3gMomen. doesbossammn gsdmagodzalb s bmMm3sma@o gMm ool 3Mm39Lgdo
58 boowsggddn Mitm 068 qbbonMew 308wnbsmgmdl, 30Mmg bgws 3mENDMbE 3006
mgdob ao8m@obs, Mo 3obbabmaMaglh sMemoggmgbsafgdmmo dMmaamal bybE gsb-
3000069da0.

35969M9dmmn yz0mgmBabs babosmmgds g MgboMgdnma dMmgaman, Mo ©ob-
&Mgds dgdebogmn 393s0a9bemmdal s domasbn JoBomma sbaemadal dmbs3939dn0n.

35mqdadmmo yznmgm8obs 300m0Mmgds 3GGygem s Rezemmbam, LybEom wMgbntg-
S Byasemasdymay 65339098 g; bobosogds gomgdqdal 60dbgdoon.

43009306l 39039830 godmymanb agemadl:

R3gmmadngn — o8 ag5mb goshbos yznogem8obol d3q@n3g6nl yzgmes 6adsbo s mzabads.

Ca+Mg+H
" .'?I"l']a?]hn Yo pH aﬁ‘ﬂifwrlmﬂﬁ § <0,001 a0 Fe:0: AlLOs SiO:
o Q 2 4 6 3 5 7 O 20 40 30 40 50 0 20 40 60 80
] | : T
10 4 lA|l : [
20 —-A‘L“' I"
30 1 o |
“1E=B— KN \ o v
1 \ \ 7
60 % \ = [
70 - //%/ \ © |
g ;
% - \ ;
T \ N

100 4 | \ \ i

6sb. 12. g30093nbab dofamswn 35R39698mgda

bR g6-356M8MbBsGmmn — BmGHBnMogds obgm Jsbgddg, BmBmadai dgoezh 3oMdm-
65@qdL. Rzgmmadcngo bnowognbash gsbbbzsggdnom Jzgos 3mEaDdmb@gda bsbosmmagds
Bgo@Focm®o Mgod30000 s 3900 8o dmsboddal Gqze0mdno.
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35699300006 939m0 — mEIoMegds dgstgdnm 8336030 Jobgdal 33069 Lnddmagmal
9em30mbby, bobosommads boMbs@nsbmdoom.

J39M3 35056580 — 356m3000Mgdgmn g35M0lb sbsgmmanm@n, cyd(3s, dnbgsb goblbgs-
39000, BMM30MEgds J35Mazemnsb bs339b690%Dy.

y300gm3obs agmegs Lobgmdew 3mdnbmgsbo 3mMHadmbENb Loddmagmal Babgwzno:
3o 3ndnbomgdagmo  (>30L3), oMomMds  3ndnboMgdagmoa (30-ob 2003-3wg) o
B30 3ndqbomgdmmo (<200L3).

8969 %0bo. yzomgm8obalb go33gmads ©d m30bgdgdn gob3nmmdgdmmas boswsgbom-
3m3486gmmn gobgdals asgmgboo. Bnssabom8mddbol 3Mm(3qbdn brgds 3060l gomssc-
a30mgds s dnbo BogMmogdals demogfo doMe@o(30s. o8 3560L3b6gmom asbababrmgmgds
3Mmgomab yznmgmn 3gxgMommds. yz0mgemdobol dmogfo 3omodsns 3obabsdmsg-
ds mabgdob s mbs-gadmgdalb Jabsgsbn mz0bgdgdam, 3gMdmm Bymob o Momogbm-
30l ©s393980b bsmno.

386mbm8omemo 030b98980. ygomgmdabs matndos bszzgdo obgMaeemmMa 9madgb@g-
300y @d 5330Lgd0absb LbFMoggem 3oMassl Bogmayng@gdsl. Bl sgMgmgg asoshbos sMsbgem-
LayMgmo godagm@o m30bgdgdn: edsma bysmasd@ommds, (3mmo sgfsz0s, bmbEo gob-
&G aMgds. y39emedg 989J& MM dabo 3o8mygbgds dgbadmadgmos dmwBago 3emab-
&5(30980b  d39d (Bon, (308EmLada, Gmbam). dsmsemn dmbaogmoal Bobsmgdowm LadoMms
mEasbagemo s 8obgMomm@a Labuydgdol oo mDgdal dg@sbs.

16.2.3. omdns60 bosszn

dmgomn @obobnsmgds. Fomdasbo s ogomdgdmma boswsggda dofMmnmsmar a3b3wa-
3o 3mebgonl sdemmddg (220 0003s), MmBgmn bomBmowagbl bsd Mmbgwl, HmImal
B3gqds Jmdamgomn, mRsdho®g s LadGMgmns. Fomdnsbo Bassggdo L3MMsEMMs®
33630900 03Mgm3g 50Imbagmam s wsbagmgo bsdstmggemmmdo.

Fomdosba bosogqdn 39Mm0sbgdl msedosb-gomdasb (130 4003s, 564 439946ab dogemn
Bgf0@mtonl 1,9%) s mEgsbagm (§mER0sb) gomdnsb (70 6003s — dmgmo GafodmEnal
1%-39) boswsegqdl.

d9bbogcmols 0bBmEos. 3mmbamal edemmdal domdnabo boswaggdal gHm-gGomn dom-
390 83393560 agm . 390093560d30m0, 856 gobyema bamgmbal 20-056 Bemgddo mss-
393535 30Mz9ma aqbgbobigmn 3mobogngsos. 393wmamddn gb boswagqdo dgabbsegemgl L.
Bobamzds, 8. gormmbmegmads, . 3530bmads, a. 3mb@e3zsd, o. dmbgMgmnsd, o. Mednd-
30em3s s Lbg.

Jgmemmgns. 3mmbamol ©sdemmdo @gmE@MM-s3ndnmsonm 30390 §0db g3momzbab.
og 3abatigms dmEab (3968 Bobormlb Gomaggam®o gmM8s od3l, Mowasb Brnbs-
gos 6s30Mgda Bgdsmmgdamos. modame@medo smbndbymas jmembgmal edemmdal
396@Msmm@o Babomol g3gnMmagbamn adatzal dgbobad.

3Mbgonl edemmda 8m3zLgdmmos sermz0m@-89Mnggbmca dsbsmoom, Gmdemal dg-
3500396mm3530 8mMbabnmgmdl 33335L0mbBabs s 880gM3e335b00l badbMgma dmnsbgonl
533900 46930L odmal 3Bmend8qda. bagggbgdn M3g@gbor JoMdMbodmmos, Dgws ig-
65630 mabob LogsMdoo.

3Mbgonl odmmdal 3mods@o mdoemns, &9bnsbn s Mdamo. Ladygsmm BemomEn
$733gM0@mMs dgoagbl 13,7-14,4°C-b. y3zgemadg (3030 030b 056360l §g335Gs@m@as
3,6-4,6°C, beenm yzgemadg odaeo ogab — sg330b@mb — 22,4-23,2°C. bLaggagdoom 3g-
omeab bsbgMdmagmds 8 mzge. ynbgm 3gMnmeal bsbgmdmagmds byon-g43bo mgge.
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bormgdqdol badmomm Bemom@o Momwgbmds dgomaqbl 1157-1757383-b. boemgdqdals dobo-
3930 8mnb gobogbymdy, bmemm 8s5Jbodndn — IgdmoamBsbs s Dodmamdn. badmaenm
Brmommo gomomdomo §qbnsbmds smbgslb 71-82%-L.

339656 gmmmdal a0858mbgdmma @ndns dsM0b @ygqdn, bmemm ms63bemado — Byenm-
356-gomdnsbo s 3bodmgomyo 83960 mmmds. dsMab GyYyggdo baBmmaqboemns ob-
dgmom. dabafigzal baboo g3bggds adgMgomal dqbs, ogseba, Mzbams, mogsbo s Lbg.
Fomddn go3639mgdaemos daemn, abermo s bbs.

3mmaoenl d96938s, 30098980 s 60oog656dmP1d69cm0 99896 sFHmenn 3Gm35bgd0.

Fomdnsb boswaglb o3l d58gan 39bgds:

A — 3ndo-6mba 3ndqbmazebo 3mEadmbGo Loddmogmam 15-2008, 3MIGmgsbo, 3dndg
89d5603m60 dgagbormmdal, gsmabzmes — bamgmo;

B — (qbo-ym8tsmo boddmagmaom 40-6003, 3m3@m3s6a, ©s3mmbama, 8dndg 3gdsbngam-
&0 dgggbommmdab, gomagdqdal 60dbgdom, gomsbgms dgbsdhbago;

BC — 39go-ym3sma boddmsgtom 30-50L8, dgem@mgebn, 3dndg 894sbogmEo dqds-
396emmdab, gomgdgdamo.

53M0850, Fomdnsbo bossgn babosompgds ddmoghn dGmgammoom, 3dodg 3gdsbogcn
3q8500396mmBom, gomgdgdol 60d6gdno.

3nbgMomm@-gomdnsbn bosogn bobosmmgds LybGo Gu@g ob bgoGHamato Ggs-
Joom, 3m3mbolb Bsmamo 398(339cmmdao, 8dadg 894sbogmMn dgmagboemmdom Bmgen
3Mmgomdn, domsmn @ab3gmbomermdom, dmsboddnm jomombgdda 33390Mo@ FoMdmal
35(330m0 35304930, Bonemnsbo Jodom@a sbomabal Bobgmgom dofomswo yebagmmado
MM3bsdMo@ss gobsbamadmmn, Mo sermzan® dmbgdsdg Bommomgdl. domdasba bos-
a0 babnsmmgds M3060L Lbgsabbzs gm@®3al gomawgdmmn d98(335mmdom. 58sbmsb,
5206036985 sdmMiggmemn M 3060b ogMmggds dMmaamal dgws bsboemdn, bmem s 3Mnb-
&omadaemoa 3060 — Loe@dqdo.

Fomdnsbo Bnawsgal dofMomsmo gemg8gb@emma Bosmseabsdmd]dbgmn 3Mm(3qbgdas:
a5maqdads, gomabgds, 3ndnbbsmdmddbs s GmMHxBsMmIm]dbs.

Cat+Mg
" J3bo % pH CaCO0:% dy-3Jy/100p6 6 <0,001 89  Fe:0s ALO SiO:
- 0 2 4 6 5 7 9 0 2 4 0 20 40 20 30 40 O 20 40 60 80
f= i P < i e i sl il
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6sb. 13. gomdasbn bossaab doMnmswan 3s5Rzg693mgda
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Jemobogngozns. Fomdosbn boswsgo 99Mm05673L M@ §n3l: BabgMamm@-gomdasb s
M356mm-30bgFomn@  domdosb bBaswsagl. dnbgMema@-gomdnsbn Boswsgn agmegs ™
J30&0300: m53056-domdnsb s dogmmmb Fomdasb Boswagsw. madnsb-gomdasbo boswsgn
RBMGHInMEgds Gyob 3(3965M9mmmdalb 4393, bmmm Brgmmb domdasbn Boswsgn — Bo)-
49996 8gmmb (396mDg3ab 30Mm3gdda. MmMasbmm-8nbgMomn@ domdosba Bossgn nym-
@S M J39@0350: bigdsggemm@a-gomdasbo s GMEG6-Fomdasbo.

Fomdnsbo boswagol 398039830 godmymazgb a3o6qdl: bgo@ Moo, dyesg, dmag®
39939, bmEBoE-bao(3Gnsbo.

8969%0b0. 3mmbgonl odemmdal modomdadedy asbbboggdmmo dgbgmmgds -
LgdMBL. o. BMBaFMgmosl sDFNm, domdgdal Boc3mddbs 58ImbggMmmo bomagdgdawsb
5 800b567980L  3omad3m@nEsb godmbamn Bgmsdamummoa Bymagdal dmddgmgdsbome-
boo ©339380698mma. a. 3MmbBOgoL Jgbgmmadom, agomdgdal 3Gm3gbo m393d0Mwgds
acmb@nbs s Boooa-a@mb@ol Bymol dmd8gmgdab.

386mbmdomemn 030b58980. domdosbo boswogmmno gmboa ol Hgbgfzas, HmBemab
odMmdoms bnd@Mmm3ngmmn dmbab obsm8mddgogdobomzal bogntm gemomda ds-
35em0 smdbo 394@ono asnbMmagds. nwo 3gML3gd@nzs od3Lb Bgibmagmamdal gobzames-
619050, 83Mgm3g 3Mmbgmal d98am8 gommeddbsl LsgnBm@mEGM Dmbac.

16.2.4. yz3009m3nbs-9696n bnssgn

dmgoon obsbnomgds. yzomgm8obs-96gcn Bosmsgn bsbosmmads 33390Ms@ ©0gg-
2(g)-B1-BZ-BC-C. Boosgol dotn-
2500 ©05abmbE M 35B39693madns: 3oMasm godmbs@mmo gemmzomn 3mEodmbEo,

m3gmoz 3omafndgdamons madob gFoginnm s gehmbabggzsfn ¢ebagmmadom, ygo-
?ge-gm3ao agazno dmmodmbE)n.

636(30636‘3@0 Bﬁm)cgnqmb 8389‘336“ 33636007: A-AAA

43009m8065-96960 Bosegol LagBom gemomda LodsGmzgmmdn Jgewagbl 2%-b
(137 6003s). goMoimss 3536 (39mgdgmo abogmgom badosmmggmml §qbnsb Lnd@mm-
30gmm Dmbsdn brmzalb mbowsb 308-wsb 2008-3wy, dofomsms, jmmbgomal edemm-
dab BO@orm-smdmbagmgmn Moombgdal d30Mge dgdscmmgdam 3gMoggManm bsboemdn
Brgnm@-8nbstgoms dggm Ggmobgddg — mRsdRaMglb, asmal, Dmamowanl, Bomgbxabol,
Bbmemby b, bmdab, bybszab, BsG@g0mal, 85dab, dgmeMgdnm bs3magdsw — bsd@Mmgwanl,
bmbob s bysrm@Mdmb Monmbgddn. ggMogdnbdmmom 3536 (39mgdmmos asamab, amoan-
o0, @sbRbmmnl, mbyMggonl s Jmdmmamal Hoambgddn. yznmgmdnbs-969a Bossgn
9LadEZMYds, gmn BbM0g, Y3009mBabsl s JMMENE-3oMdMBsG e boswagl ©s, 8gm-
g 36603, yznmgmdabs-gbgmmgdnsb o Fomdnsb boswagl.

d9bbogarmb obBmns. yg009mB0bs-9bgMn boswagal 3oMggma 833mg396n nym .
390935603300 (1912,1927), 6m3gmdsz 8oL biyd@mmdngnma 9bgMo mbmws. s8nm ab
0bLbgegqdms AMmammgmnl 9696 gdabash ©s «30380Mgdws LndGMmm3ngmm (ygomgem-
806s) boowaggdlb. gl Lobgmbmegds asabosts dMsgormds 333mg3968s (308060, 1914;
Bobamgn, 1924, 1935; dnmas, 1924; 3m3s, 1934; 3meabmgn, 1930; Lodsdgoemn, 1937,
1948; amobgmos, 1949 s Lbg.).

3. 3menbmzal (1930) sDFom, 93 boswagab asngnzgds ,6s8wz0m™ 4BgMmsb obgmngg
q(30m3ss, Bmam&z Mmbo Bossgnl 803mm3bgds do380698%y.

3. 3m3s (1934) 80s3m03698ms 53 bBoswsal 76gMgdlb d58gan 60dbgdom: 1) Limd-
&Mm3ogmmo 969MBsmImMddbal boomgma LyGoma Bgogosbmdabs ©s Boswmsgol ggmdggdom
5M535dmmmdal dobgzm; 2) 83356 a0g6gfMgdmma 3mEnbdmbGo wowa boddmsgmom;
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3) R,0, 6sBommmdmngo gomssmanrgdom gxcmm mmds 3mmadmbEgdda s 3mbihgngdol
oaMm3qd0m; 4) 3098060bs o gMMbobgzsMn ¢obagmmgdal go8og3bom, jogdobal o-
aMm39800 bgs 3mEnDMbEG78dn. 53sb gofms, 5nbndbgdmms dmgm boswsgme 3Gman-
mdo 3mb3Mg30980b 8603369mmasba Batdmdbe.

3. Ladedzaemon (1936) obndbszs, Hm3 53 bossgdo MM 38 gnbol Bomdmdbs, ogom-
3900l goMEs, 50bbbgds MMasbuym Bngmngfmgdgdmab gMmap gembobggzstin gobagmmgdals
Rofg(3b3000 J3gs 3mEnDdmb@gddo. 3. dmasdnmgsds (1954) 3omzggmds Lzss godmgyze-
s b Boswagn 9bgFal xamRnsb s ymMomads gosdsbzams bwsdotmmo gomgdadal
36m(39L930b Bs3y396 HmeDg.

1963 Bemob Loggemg 94L3MELoEL (BMIgemday dmbsbomgmdms s3@mtn — cgband
aedadg) dggase, sbsgmgm Lodsmzgmmb byd@mmadngnmo gbgto Bossan 0. ag-
0b0dmg8s Bns3mmzbs Limd@Mmm3nzmm (39bgAb. sbgomngg sbGEL agm b. dmbacy (1971,
1974). (369696dn Bsdy3sbos mEa gmgdgb@etmmn baswmseabsdmdjdbgmn 3Gmzqbo:
mgbngofagds s DgosdnMmo gomadgds. 88 boswogol 3Hm(39bgdo ob3Mamadnm go-
Boboemal . GmM3s3 3930835 (1966), b. Imbasd (1970), b. BmMB3s s 6. IMbasd (1971) ws Lbg.

0. 39Msbndmgzn (1966) LGsG0sdn, ,Gs sMab sg3bsdgmal LydGHm3ngmma gbgMgdan?”
5b0dbags, MmB 3o335b00b dogo Degalb Lbsdnmbg Bs8wzamn 9bgMal sMbgdmds Bom-
maggbl sdbMomm agmamaegomm 3sMomdb. L. dmbab sbGom, LydGMM30zmemo
boowogbsmdmdbs, GmIgmoz godmabs@gds 6 3060bs s sBnbal eaMmggdobs s
399790B0b  358m@06530, asd8mEnzbosgb aogbgmadsl. 3 Boswsgal gomeg@mmgdsl sg3b
35mqdgdal s o6s 35969Mgdal dmbads.

58 Booagal Bymol Mgg08n gobboemmemns 3. afsobgmasl (1947) s o. @Mdadal,
o. qumdmbaanf"mb (1976) aﬁ)maaban. 3 Qoﬂogob, . 0@060[), L. 636(9@360[) (1984) 803(4)
dqbBogemaemn agm 3mb 36 (30980L FmEGMEmaons, 303OMbEGONMIGMGS s dabgMsmmaan-
&0 dgggbormmds.

53330850 dnmgdmmns yzomgmdabs-g69manl Lobgmbmoagds, Moy bs3domm Bbdew sbs-
bogl Boswagol aqbgbabb.

J3mermg0s. yzomgmdnbs-9696n Bossegn gm®mdatmogds, doMomsmsm, d3gm dmgon®
B9mabgddy. 3oL od3b bogFom ebMammds 3gfnggmanma bobomowsb dsgo demgalb 8o-
datroegdom. &gMsbgddy MBcm domsma JoggbmBg@Hmmn dmma Jgosmgdom ©sbsbg-
36989mos ©d ©MgbnMgdnmo; GgMmobgdal edsmo bsbomn 3o bsbosmmgds bs3mado
Byombmg@om. Bassognl LozdsMabsw mowa 8sbnggdn a3b3wgds Brnbsmggdal: 3momEMAL,
96amE0b, bmdab, Gombal, ygofomsl ws bbg. dggem Ggmsbgddg.

boowsgbsmdmdddbgmn Jobgdo gbgogfos s MmEmBbg3Mnsbo (3@ gMmagbyns). dogs-
oMo, 3Mmbamal BMoomm-sbsgmgm bsbomdn gs363gmgdama edsmo &gMabado
Bat8mmaqboemns mnbbota Boggbgdom, Hm3madais RoMo3Lb J3086Ma3omadl, bmemm bm-
356 — mabs 6539698L. 3mmbamal (396@Esem o s BMoammgm-wsbsgmgomal donbbobg-
30 BoM8meagbamons damsmon GgMmsbgdoo. o9 3b3mgdom gMgm dgbsdgmem ©s bgdfnbgd@
»0bgdl, 3086Ma35madl. 8nbsfggdalb dzgm GgfMebgddy aos(zgmadmemons 8dndg moabg-
30, HmMImgdoz 396 339me Lo@gdg 0i33mgds YBEm dbadadn bosggbgdoo.

303580 — §gbnsba, bLydGHm3ngnmos. Dodmatn mdaemas (056360l Ladmsemm 89839-
oG Mos 4,4-6,8°C). Doggbymo (3bgmos (03mobol bLodnsmm §93835Gsdm@as 22,5-24,5°C).
Ladmamm Brmommo §qd3gMsdmms 14-19°C-0b goMamgdda 3gGygmdl. sddome 8q839-
BogmEsms godo — 4000-4500°C-ns. Laggag@oom 3gfommol bobadmogmds Mzs mggo.
mynbgm 3gMomeol baba@dmozmds dgemagbl 250-290 mal. 12-15 Bgmnbawdn gHobgem
5206036985 898390 mM0lb 3339060 ©odzgamagds. 93 MHML DmgngHon Locdmlb 8my-
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396990 LydGmm30zmmo 3396567 0edgds. bamgdgdol Mommgbmds bszdomm dogmans
—150083-309. b3nM0s Boemgdgdol Imbgms e3bb3gdal Lobom. Dmaxg -850 ba-
m3gdgdalb 100-15038 dmab. bamagdgdob 3mbamol sbgomn babosma B3nMa 560l demogfsw
35630056 98mmo gBmDogmo 3Gm(39bgdol Bndgdo. gbge Bomgdgdo bnMaw o(33mgds
33530560 39M0meoom. yzgmedg 335305608 doabo. Daggbambs ©s dg8mmamBedy ggom-
mMd0m0 §g6056mds 50bq3L 90%-b, bregnm 30bndsr@® Lowawal (67-79%) — asbogbmmbs
o d98mpamadady.

Batbmemdn 88 Ddmbadn ao3M(3gmadmmo aygm 3meomBnbsb@amn 3membgmalb Endab
&Yg- 36ogom 89MJ60sb bgbmsb gMmmor (bs, dgmdss, badmo, bay™ds, Mboms, ngsbo,
mox39b0 s bbg.) Azgmmgdmogo agm dbgnsts dmhdgdn (g3oemmada, 30@9dsM©s, M39039-
(30) o 3565863569 J398yg (3Ds, byszn, ©939). 93ysdom dmbgdMngn I(396sMgmemmds
doMomoms© sMM3gnmos ashgbzal s 0b@gbbomma dmggdol dgmgasm. ymayama Gyab
35b03980L FoMmMdgda sm3z3abgdymas LobmPmm-bsdgn@bgm FNmEMMgdal J393: Rso,
308Mbgda, M333s9m, LoBnbon. Jmebgmalb Gyg dg8mEBgbamns BMadqbdmmo bs339-
@950l baboon.

3mmaomnb dgb9ds, 030b53980 @s boowogBsdm86g9ema gemndnb&ommena 3Gmzgba-
do.

430009m3nbs-96960 boswagol 3Mmgnml o43b dg8magan dgbgds:

A — 393qbmgebo  3mEadmbBn LogMmom  Lnddmogmg  5-1003, Jqdo-Baba, oM>3-
4o6-B36nem- 30 3mm3060, mabbatn, 53qL3g80L oo MemEgbmds, gomsbgms msbosmes-
bmdoon;

AA, - 393nbmgsb-omnzanco, Loddmogfao 5-15L3, Romobggg@m-8m@ambm, mabbstn,
5M58yot-b3Gom-3m3Bm3ob0, BbzngMo, BmMmmM3sba, aswsbgmes Mmsbmsmsbmdaomo;

A, — gegogo 3mE0DmbGo  LoddmogFom 5-10L3, Bmogmm-ygomgema, cabbso,
5M58yoM-3mIGm35b0, BbzngMn, mEmzsbn, agbzwgds BgMoma 3mb3Mg0gdn, gswsbgme
— Boogmo;

B — omy30m60 3mnbdmb@n bnddemaegmom 20-30L3, Imyzomsmm-gsbaobaygdo, mnbosbo,
3m333603m, 3M3BM36-8gem@M3960, 43630035 3Mb 330980, 3oL MIBEIMbMBNMO;

BC — goM@sds35em0 3mEndmb@n Lnddemagzmaom 20-40L3, dmyznmsomm, bdoMow SMsgFo-
a356mM3560, 00bbstn o6 mabosbo, 3330030, dgm@masbo.

036050, Y3009mB0bs-9bgM0 Bossgn bsbosmoads 333906Ms@ ©EGIMIb30Mgdmemn
3Mmgomno. dgms germznmma 3mMadmb@gdo Immgmmm-yzomgmos, (3 asb@mnd-
&Fgdnmo. ozamco ImModmbBdn dmygomarmm-gebgobaggmns, 8md33M03m, MREm
8d0dg @ 9300 3L IIGIMISPeo.

43009m3065-96960 boswagn bobosmmgds 3ygsgg Mgodinom, pH 3sB396989ema dan-
oo JgMygmdlb 4,5-6,0 goMmamgddn. yzgmodg domsmon dgogosbmdom gsdmamBggzs
930060 3mE0dmbEGgda. Lom®8om 50nbndbgds Fyoz006mdals 3306930l & qbwgb(30s.
303qbob 393(339mmds 330609 96 badmaenms. 303mbmgeb 3mEaDdmMbGdn 3m3mbab Jg3(3-
39emds 2,5-5,5%-800q 396yqgmdlb. Boswsggdo M8sw JMdmboMadamoas — y3gmodg J3qgoes
BC 3mc0bmb@3dn 8nbo dg3(339emmds 3go0aqbl 0,5-0,9%-b. 3ndnbob Endn gumasgnns.
CEZC% 0,3-0,9 gofgmgddn dghygmadl. boswsgqdo 80g3m03690s mabbatgdlbs s cnbgdl.
R3gmemgd®og, gemgzom@o 3mEobdmb@gdo gomemndgdmmos BgMoma gMsdzngdoo.

doemasba Jodomn sbsemnbal 8nbgognm, dofomswn ¢obagmmgda stsmsbsdatn go-
boBamadno babnommgds. gemmzon® 3mmodmbBdn 8m0bndbgds 3o¢80bal ogMm3zgds s
96nbsbgzatin ¢gobggnmgdol Mammgbmdol 35330698, bom®Bom, armgzon@ ImMnbabE)-
do, 3ofogdom, 3998060l Fqd(33gmmds 0bBMEds, bmemm gFMcmbsbggetin gobagmemagdabs
3306700ds.
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mqdolb BEag3n0b Bormnsbo JoBom@a sbsemabal dabgrgno Boswsadn 83390Msmss dq3-
(306980 3918060l s avmnEgdmmns gMmmbabgzstn sbagmmgdal 393(339mmmds. 585Lmsb,
3060b mdLogn 39MGN NG 3BmParmdn MobsdMass gobaboemgdmema — bo®3noy Babo
omEgbmds 0DMEgds, mgdal REsgnsda Sio, : R0, Iqgg306gds, Bmamz Babo, 2,5-Bg
Bo3emgdns, Moz Bnowaglb smadm®m gs8men@3ody Bommnmgdl. 8 bnasgnl gMm-gMon ©s-
3ababosmgdgemo 60dsbos MG gnbnsba ImEMnbdmBEL sEbadmds, Hmdgmoas asbadammdgdl
Boaagal dogem Mog @ofymegom m30bgdgdlb. 8ol Bom8mdbsdn dmbabaemgmdl sts Bat@m
Bs 3mEodMbEGgdnsb asdmMgisboma gfMmbabggsmo ¢sbagmmgda, ssdgo M30boc o8-
0EMgdmmo 0bgarm@Ms3ommn Bysema, HmBgmoa(z dmygmbagl Megtm Bagmsrmo 8rgdstigmdals
Bbosb. 0bgom@msnmm bysemdo s@bgdmmo M3060b BogFmgdal botgdg aenmzonn
3965 BoMEgds M30bom s Yyomadwgds ddmozmn mMEB 3@ g060lL 3mEnbmbE .

58 Bnoogal magdolb g@edznsdo FomdmaL 3ommoboGo, JmmEogn, 3semabodo o
B30moobdg@baema 3356 (30.

43009m3065-9696 Bossgdo sMsboemozs@mda 3060l 93(339mmds FodmL Logmo-
30GOL. M3060L (30m3gnmo BmEBgdal asbsboemgds m@a 8ojbodmdnm bsbommgds —
B> @ y43geody Jagrs Bgbgddo.

286050, Y3009em3abs-g6960 Bnswsgn babosmmagds 87537 Mgodinom (germgomto dmeo-
BebGgddo yzgmodyg docarma 3s5Rz9698mgdnm), 3ndnbob 330y 96 badmsenm 398(339mmdoo,
3m3mbob ggmmzedmn Godom, dmsbmddal msdsmn Bgzsmdom, grrmgommo 3mMobmbE-
30l gomamndgdom Bgfnemo ggfod3098000, datnmsmo $jobagmmgdal gemmgan-oemzomin
356560mgdnom, smod o gs8mgn@gzom, stsbomnzedmmn 63060l bodetdoo.

43009m3065-96960 boswmagn asbbbzs30938s 43009mBobobogsh s BomgmBababgsb 3 3-
3900600 ©08gMg6(30098mma 3Hmgamom, 3060b 3Mb3M(30960L gomowgdmma dgd(3-
39emdoo s bdom Jgdmbzggzsda dMmaamol Jzgms Bobomdo Mm@ 3@ q0bal sGLgdmdao.

y300gm3065-96960 Bossgn asbbbgezmgds yznmgmBabs-9bgMmadnsbn boswognbash
LabBo gomadgdom s 3Mb3Mgnqdal bs3mgda 353(339mmdoao.

y300gm3065-96960  Bnssgalb  dofomsmn  gemgdqb@emmmo  boswsgbsmdmddabgemn
3Mm(39L9d00: 30969M9ds, mgbogngds, semo@odszns s godm@ MG 3s.

Ca+Mg+H
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Jeoboggozoczns. yznomgmBabas-gbgfo Bnswsgn ogmays Mm@ J3g@ndsw: Goda®m s Lyb-
GO sMd3sdmMa.

&3m0 43009mB0nbs-96960 boswago gomemmgds 3ol sMgamalb yzgmadg &9basb
bsBaemdn. BmEgmemans s dofomswa m3nbgdgda 3ggLbsdsdgds bdmo dm@sbor Godn@
oboLNsmgdab.

LabBom sMsdsdmsmn yznmgmBabs-gbgGn Boswsgn donmomam agbzmgds sgaemal
dqoMgdno 83eem Bobordn. boswsgol amzgonmn d3mEadmbGqdo gsdmombgss dmys-
30bx3HM Jgggoemmdaom. oo goshbasor Lmb@o Bygogg Mgod(3ns, ddsema sGsdadmMmdals
batnbba (20%-bg Bogemgdo). Bmoabsis §gbolb @aemBsgsmn ©nbgds Bywgds, Medwmgbndg
030l go68s3mmmdadn 33390Me@ss 3odmbadmma ddMsma 3gMnmao.

4300gem30bo-96960 boswagal J39@8n398dn gsdmymaqb 398 335Mg8b:

R3gmmadngn — 300560 gds 9MmMa35MM356 Mmnbbs® s mnbs boswsgbsmdmddabgem Jo-
690%g > yzgmody LEmmaw sdzm BomImoagbomo (3oem3gmmn J3q@n3gdol mzabgdgdo.

3Mb&dd&mE-mgdnsbo — gm@mInmgds MsgMma3emm3sh (894sbnzmGo dgwagboenm-
300) boowsgbsmdmdddbgm Jo693Dg. boswmsggdol 3Gmaamdn 33sx0mm sl 3sdmbadn-
™m0 35emgdgdama 3mMndmb@gdn, Moz 13o330Mmgds Jobadal 3gdsboimn dgmaqboenm-
dab (33emob.

J3986a35m0567980 — BoB8mngd6gds mabbatgdlbs ©s mabgddy, GmImagdai 1 8-3wg
0(33090 J353Ga35emgdom, o3 gobbobmamesl Bossegnl 8Gsegsm mgabgdsb.

3Mb3Mgommo — dgaezb 3Mmagomolb gfo o6 Me8wbndy 3mEndmbEdn Boswsgal
LogMom dobosb 3mbzMgzngdal 20%-sb 50%-3wg.

M 3G 0bnmo — bobosmmgds boswagol bbzswabbgs Lom®3gdg MM 90bal dGal
s6bgdmdao.

4300gm3nbo-9696n boswagn agmas bobgmdew d53qan 60d6gdno:

359696980b Loe@3om (3596569890 ImENBMEBNL 39 Ladmgsmn): Bzt gs969-
9dmemo (250L3-0y), SGemMBaw gogbgMmadmema (25-50L3), m@dog gogbgMgdmema (5003
J399mo).

8969%0bo. 43009mBnbs-9bg60 boswagn gobbbzegmads badwgznmn 96gMabasb bosws-
3653 Jdbal 30mmdgdnm (Ld@mm3ngmmo 3sz0m, M30bno dwnstn Bossabomdma-
436gemo  Jobgdom), dgogasm, o3 boswsggddo ,6s3wznm”, ,3mobogn@®* as9bgMgds, oba
30M39mo0 s 3gmMan 8nbgMomadal ©dms ©d 33Ol 3BmE]d g8l Ro@obs, o6
3MmMPonEsb go@sbs, o6 bpgds. yznmgm8nbs-9bgmo Baswsogal 3Gmaunmol wogghgb-
30> 3369DabyM ImE0bMBBIddg oMb oMs 9BaMbamdmdbal 3Mm3gbolb dgmgan, Ste-
39 9.6. ,3ma5969M9dabs", 969 ,mabogamgdobs® (Bzoma Boborms3980L gomsswanemg-
3o odmgmom) s DgrsdnMma gomadgdabs. ,mgbogsgob® 3Gmgbo bymb mbymal
3Mmgomab d98amd ©0ggMqb0o300L s aobbsdmamagh Bysmasnd@omn ggbolb Bom-
3mgd6sb. Bosmegnbmgol edsbabnsmgdgmas bams 3mMndmbE b 3gMommeema dofMdsw
©5896056530bs ©5 Bossadn Fobmsb ©5393d0M9dmmn gobaze-ommaqgbal 3Mm(39Ladals
mbo(33emgmds. 88 3mEnDdmMbEB 9330 §gbal LodeMdal ML smoagbnma 3Mm39Ladal
Jggas M3060b gobgn (Fe,0,) gomamal J3geebada (Fe0) s 8mdmsgn brgds. bnddmsmals
ML 85gMmdmmn 30MmMdgdol godm 803@nbafMgmdlL @sgsbaznmn 3Mm(3gbgdo s brgds
63060L J395960L 3ab ¢gobgdn as@sbgms. smwagboma M3060L BogMmgda Loem@dgdn go-
bs(33mm9ds o 06@gbbonMan aMmamgds ammzonm 3mEodmbGdn. M 30bol Bsboemo,
mIgmo bgos 3mE0dmbEgddn MRgds, gobo(zwnl Lgamgasznsb ©s bgmb MBymdl dsm
3o9B9OYgooL-

mobemgbo g08m33ma3980m ©obGMM©ads, M3 yzomgmdnbs-gbgc boswagl sbsbos-
0938L ,65830m0" 3596969Bsb.

199



200

J3AMBNIRIBABMRBIMSD
030 XVI | LIJIROIZICML 6NIRIBISN

38mmbmomemo mz0l938980. yzomgmdobs-gbgmn boswaga bobosmmgds Lsjdomm wa-
doemo dmbgdtngn bogmengMgdom ©s sMabgmboyGgmo gabognmo mzabgdgdoom. bosws-
aob Uﬁm-gﬁmn doﬁmmoggo 'goﬁgmcgomn 80%336363@00 mﬁ)@ﬁ@ao&)b Bmﬁn%MB@nb NGE
LgdMds, BMIgemoz bysmasmd@emmdal gsdm baymb @bymdlL boswoggdnl ogomdgdsb.
booagol 3o3mmEmMmgdol 80bbom 8n8sMmsegqb Lbgswsbbgs bgMbl. gMm-gMcmns mMBsw
0bs39ds390gmma LadmebGogm gmmboom MM 3B Jnbolb LeMmaq3s-goxbz0gMads. b3oMsw
3mob@og0Madmm Fommmdaddy 39mwmads Bysmbsb@mg@n sbgdo, HmBmgdoz bgmb «b-
gmdL boswagolb obMg@olb bymdg@o Bymobasb s m3@ndsmama Bymal Mgg0dal dg40-
bob. yznmgm8nbs-96q6 boswmsadn sbdmE 0L s gmbgmEal dmdMmsegn mE™3gda (306 o6
Ladmamm MomEgbmdnmss. 33s5bmeb, sbmGalb dg3(339mmds 56 smgdadgds 7-108a,/1003
boswog by, bmemm gmbgmeal — 2-533/100g boswmsadg. gozmomo 3omomdolb d98(339-
mmds 330695, Lodmsmm b dg3Mns s dgMygmadl 10-4583/1008 gomamgddo. semdnbals
o 3060l bbgowsbbzs xmEBnb gomnmgdamo d58(339emmds sFmbErmdgdl DMl s
03(30698L bobmdqgdal go8myqgbgdal gx39d@mEmmdab. Ranbs s Lbgs FnmENMgdal domsen
o bEsdomma@o dmbagmalb dobamgdsw LogoMms JabgMomun s mMasbymao Labmdg-
dab g53myqbgds. Labmdgdob ©mDgdaL, g@ebal Babgdabs s 3oadal 335360 ©o(3300
0bg396 LabyMzgm Jgogal s 0mgdgb domaem Bmbagemb. gosMome 0ygbgdab Jadon®
3gmom@a300bay — 8m3oMnsbgdsl. 93 gbno bogds Boswmsgal dmagd 3yezg Ggodonb
356908 Momads ©d BnbogyMo 030bgdqdal gomdxmdabgds. Im3znM0sbgds obedzgdos
LBnbeab s Lbgs oM (33tmMzsbo FMmMEMEgdal bs339090Dg; Bonb 393 ol Bommadgmos
Ronb dmBJolb 3omm(3058mdmEn 3mB9dal a08m. Bogmazngmgdol gomnwgdol Lawzgogbm dg-
©3ab, gofs dm3znfnsbgdabs, ndmgzs mMasbymao Labmdgdalb, GmbgmGoGol gdzommal
o 5gMgm3g 3dmEBosba Labmdgdolb dg@sbs.

58 bnoogdg 3mbbamgdal LogMorm domdsbs dgoraqbl 1500-2500(3/3s: odqwsb, Bo-
Bobdgos bsbambg 8mmoal 1300-2300, beenm 80babdzgmsdg — 150-340(3.

43009m3065-96960 Bosean 398)-6s3mgda asdmdynsbgdmmas 3dndg mocmmbgdom —
35635693000, Gyznnm, ormmoom, L3oemgbdno s Boggmoom. 880l Bystims B8EMgbggmmads,
038MBMBL3IMEG0 s Labuydgdal sESLEMEN gs8mygbads.

16.2.5. yznogm3nbs-969Mmgd0sbn baswsgn

dmgoon @obsbosmgds. 43009mBnbs-9bgHmgdnsba boswsogn babosmmgds 83390Maw
©0ggMgbnMgdama 3Gmgamal dgdgan dgbgdoom: A-A A,-B,-B,-BC-CDg-G 56 A A-A,-
A,B-BCg. 356300m561930b 30fmdgdnm ygomgmdnbe-gbgmmadasba Boswmago 8g@ow sbenm-
Las Y43009mB0bo-9b96 Bosogmsb, FogMed asobbbgsogmgds aMmbBob s bymsedntrmemn
RoBmbomgbo Bymadoo 3g@0 s@gbnsbgdnom. yznmgmBabs-gbgGimagdnsba Bossgnl bag®-
om goMomda dgomagbl 439460l dogmo Ggfn@mEool 0,7%-b (14 2003s). yznogm3o-
Ba-9b9Mmagdasbo boswmago gbsdmamagds, gMmn 8bGng, ygnmgmdabol s 3MAEsE-356Mdm-
bo@m Bosoal s, dgmmg 363603, y3009mBabs-9bgM s Fomdash Boswsal.

dqbbogemol nbBmEns. 88 boswagol dgbbogmoal abGmEns 0go3gs, Mo ygomgmdo-
Ba-9b9M0 Boswogal. o. 3mbgMgemasl (1974) 80sRbas, HME 3mebgmol sdrmdol dofMm-
39830 yg009m80bs-969Memgdasbo boswagn ngmazs M J3g8ndsw: 1) Brnbsmgms msbady-
Mm3g Gafaobgddy gobzomemgdaem ©s 2) dggm GgMobgddy asbznmsmgdam ygomgm-
8065-9696m 3056 boswogom. 8mnbstgms csbsdgommag &gMmabnddy gobgomamgdmemn
43009m3065-969Memgdosba bossgn asd8mamhgzs 3oMasm g3sd3mbadmman gomagdgdal 6nd-
6gd0lb 3Jmby 3m3mbmgsbo 3mMnbmBEBNm. Lom®MBnm gomadgds 0ds@qdb s 50-60L3-ab
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J398mo bdofow 5mnbndbads gomgdgdammoa ImMnbdmbEn. dmgm 3Mmgnmdn 8r0bndbgds
3Mb3Mg30q00. d3gm &9Mabnddy gm@mdomgdmmo yzomgemdnbs-gBgmmgdosbn Boswsgal
3MmM@oen 3oMas© Mnb g Mab30Mgdmmoa 396qbabn® 3mEMndmbEg3dg; 3ndnbmgsba
3mE0oDmbGo 33069 LoddmogMabos. gomadads 50nbndbgds Bymsdnfowsbsg s Lnm®mdom
03b@om3b Bo@memmdl. 3mb3Mg0gdn dmgm 3Mmgomadns. m&ME3Gq0bolb gbs sMab Jom-

a5 353mbadmmo.

J3Mermg0s. Y3009mdnbs-9bgMmgdosbn boswogn aszM(3gmadmmns 0ds3g sMgarmdo,
bas yzomgmBabs-gBgmn baswmagn, 8oaMsd 035398L Mgmognob Mgmm Rswsdemgdamen
s@gnmgdb.

3mmegomab d9698s, mz0L938980 s boswaogbsmdmd8bgcma gemg8968stimema 3Gm3g-
bgdo.

43009m3065-969Memgd0sh Bosoal v93Lb 3Mmaggamol d98gan 89bgds:

A — 393qbmgsbm  3mEadmbBn  LogMom  LoddmogHom  5-10L3,  3qdo-Grmbo,
B3M0em-353emm3560, Bqb3gdn o Mom©abmdom, mabbstn, asmgdgdol 60dbgdn, gosb-
3md MbEsMdbmMdaco;

AA, — 393gb-gegzoco,  Loddmoegfoo  5-20L3, Romobggg@m-BmEnmbm,  mobbato,
B3M0m-353emm3560, gqbagdo Bogmgdsm, @bgzogmn, gomgdqdal 6036gd0m, gmMMM3s6o,
a5sbgms — bamgmo;

B — om9yz09960 3mE0dmbGo boddmoestnom 30-60b3, dmyznmamm-gobanbygfa, gomg-
39%0b 60369300, mnbosbo, dm333Enzm, 3MIGmM36-dgmEBm3zsba, a3bwmgds 3mB3Mg3ngdoa,
35003b3md MIbEsMbMdncn;

BC — 3oM3535m0, boddmsgmom 10-30L8, dmyzgnmsemm, bdnMow sMsgMmmazstmasbo,
»0bosbo, 3336030, dgm@m3sb0, aomgdgdol 60dbgdnom, as@sbgmes Mebrsmsbmdaomo;

CDg — goM@a8s35m0, ygomgm-dmma@mxm, qb@GHadgncmm, gomgdqdal 6ndbgdom;

G — gomqdgdamo 3mGndmbEn, bEENdEnem, drmabdo.

03050, Y43009mB0bs-9bgMHmgdnsba Bnswsgn babnsmmgds 33390Ms aggM6(30-
900 3Omgamom, 068qbbomMn gomgdgdom, 3mb3Mg30gd0m dogmb 3Hmggarndo,
bdoMom joMasm 3s8mbogmma Mm@ 3@ g060Lb gg6al sMLadmdno.

430009m3065-969Mmgdasbo Bossgn bobosmmagds 3gszg, bgo@Macmyn o6 Labde
&1dg Mgodzoom, 3ndnbab bmBogMn 353(339mmdom s M3s 30dnbomgdom, 3ndnbab
FI39GM0 Godom. boswsegn ggyydggdoom dodmofn ob sMsdsdmatns. boswsgnl Mgsd-
(305 ©d, dqbodsdabow, BodmMmds b6 3MeBadmMmds ©s39380Mgdmmas aGb@alb Bymg-
3ol Jo80BBmsb. 3gdobnzmmn d58s0896cmmdol Babgoznm dog3mmsbgds mabbsmgdlh o
»0bgdb. I98mbmgsbo s gmmzonmo 3mENDMbG 30 gomandgdmmas Batomn gMsd-
(30000, domosbn JoBogn sBsemabal Babgoznm, dofomswn gsbagmmada bsbosmwmagds
9EM30nE-0emm30MMo  0RgMg6(305(3000. Lomogsdm@a M3060L 3g3(339mmds FoMdMAL
3GL0m0goGmEn M3060lb Hamogbmdal.

43009m3065-969Memgdosbo Bossgnl dofMnmswo gemgdqb@emmma Bnswsabecdma a-
bgemo 3Mm3gbgdns: gomgdgds, asqbgMgds, mgbogaMads, semn@ods(zns s 3sdm@m@3s.

43009m8065-969Memgdosbo Bosogn gobbbzsgmads yznmgm8nbs-gBamn boswagnbasb
06@55[)0‘3(4)0 35mqdgdnm s dogmb 3Gmgnmdn 3mbiMg0gdab 068 qbbomEo 398339~
mmdoo.
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6sb. 15. y3009m3nbs-9BgFMmgdns6n bnswsgnl dofMamaswan dshzgbgdmagda

Jeoboggozoczns. yzomgmdabs-gbqmmagdnsbo Bossgn agmazs Lod Jg@ndsw: bysedo-
mmo-mgdbato, madbstin s mgdasbo.

Bgsdormmsn-mgdbstn yzomgmdobs-9bgMemgdasbo boswogo gm@dammgds FoMddg-
bosbo bgosdofmmn o@gbnsbgdal bygszmabom s o93b dzomome gedmbs@mmn go-
mgdqds 3Mmggomalb dgos Babomda (3obbszmomgdom gemmgzom@o 3mMndmbEeb J3qoes
s o300 3mModmbEBNL bgws 6sbaemdn). baswmagal g3s3M3gmgds dgbrmmmos ©s
33630905 B9MEMJd0L a535398mc 63baemgddo.

mgd6sM0 y3009mB80bs-9b9Mmadnsbo boswago bs3domm gGoMmmuss ao3M(39mgdaemo
5 30056 ds FoMdGabosbn a@mmbB Nl ©s@gbnsbgdal 30MMdgddn. gomagdgds senbnd-
690> aemmz0mco 3mEodMbEGOL J3gos bobamdn s Browmeabsdmad]dbgm Jo6dn. Bossgn
bdomow bobosommagds 3060b s303mmszono.

mgd0sbn 43009mBnbs-9bgMmgdnsbo boswmagn aobbbzsgmads mgdbsto boswsgnbash
a@mm 068)g6LomMn gomadgdom, M3060L 3mMb3Mq(30980L gomnEgdamn 393(339mmdom ©
bdomo mMG3Gqgnbalb sebgdmdao.

43009m3065-969Memgdosbo boswagolb 398039830 godmaymazs dg8mgan azetado.

B3gmmgdMngn — 30000698056 130MdMbagm B3nmBabs Jobgddg s yzgmedg LF-
Mo 930 BoM3meaqbamo (3om3gmmo 4398 03qd0Lb 30bgdgd0.

bR 96-36M8MbBoGmmn — MMM gd0sh 35Mdmbo®gdom Brnwat Jo6gdby.

939868350560 — baB8mMn 3693056 Mobbamgdles s mbgddyg, HmBmagda 1 8-8rg o(s-
33056 J359Ma35emgdom, o3 gobbobmamegh bosmsgal dMagsm mgzabgdsb.

3Mb3Mgommo — dgno3b 3Bmggamolb gfo 96 Me8wgbndy 3mEndmbEdn Bossgal
LogMom dobosb 3mbzMgzngdal 20-ob 50%-3wg.

M3 0bnmo — bobosmagds boswagol bbzswsbbgs Lom®dgdg MGG 90bal dGal
s6bgdmdao.

4300gm3065-969Memgdosba boswagn ngmas Lobgmdsw d98mgan 60dbgdom: asqbgmg-
dob Loem®3om (39969698 mma IMEHadMBENL J3gms Ladmgsta 10L3-3wgs), BaMaem asqbg-
tﬁgi’)a'gqm (25L8-807), sMom@mIs ao9bgMgdmma (25-5018), M3 asqbamgdamemo (50L3-0b
J398ma).
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8969b0b0. y3009m80bs-9b5Gmadnsba boswagnl gm@m8nmgds brgds boswsgBsmadm-
4360b Mo dofomsmo 3Mm(3L0L gMomdmogn Bndnbstgmdam. gbss agomdgdabe
o 35969Mgdal 3Mm(39Lgd0. ogomdgdal 3Gm3qbab dgogase BmMGBntrmgds absemg-
30560 3mM0dmMbG0, bememm g59696930b — 30969Mdmmo ©s MGG g0bosbo ImEnDdmb-
&qd0. 43000930bs-9bgmgdasbo Boswsgobmgal ©sdsbsbosmgdgmoas mazabgdnco 3o-
MMEmann®o Hgg080 — bomgdqdesb 3gMomedn ammb@ab bymal ombg dsmems 0Ba3b,
bosognl gm@gda Bymoom agbgds. s6sgBMdombal dgogase Boswsgdn dodwabscgmdl
saqbomo 3Mmi3gbgdo, Moz 3obs306mdadl Babamgdnsbn 3mEaDdmBENL RsBmysmndg-
dsb. gomdEqbnsb 3gMommdn Bymal doMmda Mgynda bdaMowm boswagnl bywsdntowsbzgs,
39009390, gomqdgdsz bnMow odgwsbzg nbygds. azomz0s6 3gMammadn gGHxmbE 0L Bymal
©mMbg @adms 06q3L s boswsgnl Dgms ImMadMbEdn sBsgHmdmm 3Mm(3gLbgdl (33emabs
5gMMdme-oysbaznmn 3Mm39bgd0. 5bndbyema basegBsmamd]dbgmn 3Hm(39Lbadosb
358m3nboMg, boswaggddn yormndogds Lbgemabbzs boddmazmal gs9bg@gdmmo ws Bo-
Bomgdnsbn 3mEadmbE)o.

38mmbmdomemn mz0l93980. yzncmgmBabs-9bgMmadnsbo Basogal sc30bgds s e-
39069dmmos Bogen Mog Lndbgmggdmsb, MMBgmmagsb MBmagMgbos FotdEqbnsbmds.
3obo go3myqbgds dMagembmosba Mm@ m@gdal 393 Babsbbsto dgmaomMazoal gsmgdy,
bdomow dgmdmadgmons. boswsgdg, doMomomsm, ncgbgds Lndobwmn ©s Lbgs gMHbrmas-
bo 3mEegdo. ab@mEogmom 0ygbgdbwbgb bsbgzfem LggMem 33mgdl, GmMIgmms
3mMb39& Mmoo 3oM39@Mgdn 0(33emads sEanmdgdsfgmdabs s Mm@ NMmgdol gsmzge-
mobBobgdom. Bosmsgn Lognmmgdl Bysmwsdbmgdn baMgbsgm Jugmalb 8mbBymdasb. Bos-
o0 mMG3Gqnbosbo g53336(039dmmn ggboo MBsw Mbrs ©edmdazmal Ladmab@segm
amboo. boswsgn LagnMmgdlb dabgFormEin s mMasbygma babadgdal godmygbgdsb.
39@o0 39Mb3gddnmmoas baboogMssom gnm@nmadob mgbsgs, Gmgmos 8635690 Aobzbs
Benb boswagnl mMasbmem dobsb s bgmb 1bymdL 3abo gobozmEa mz0bgdgdals goma-
®Mdgbgdsb.

16.2.6. yznogem-ymdsmo boswsgn

dmgoon oboboomgds. yznmgm-ymdmamo boswago bobosmmgds 3oMasm asdmbo@im-
mo 303qbmzgabo s yzomge-gmdGmamn arzonmo dmModmbBnm. boswagn® 3Mmagacml
Rggmmgdting dgdwgan dgbgds ggb: A-AB-B -B,-C-C, 56 A-B -B,-C -C, 56 A-AB-B-B,B,-BC.
doomomn ©0s3bmbBognma 3sh3969dmadns 3oMgom gsdmbs@mmo 3mdmbmasebn s yzo-
mo@-gmaﬁogo Bmﬁncme@o B, oqm@g(ﬁn aoamcgnéao o (4)306007 aoag\)n(gﬁaa)o.

y30mgem-ym3Msmn boswsgnl bogMom gomomda LasdsGmggmmadn dgswaqgbl 1,5%-b
(106 00035-U). yznogm-ym3Mmaema Bossgn 3036 (39mgdmmns sbsgmgom LogdsGmggmman
LmdGEM303mema LM ymob yzncmgmBabs, BaoogmB8abs s ymBGmaem Bosseal dmeal (beo-
30b mborsb 400-500 3-sb 800-1000 3-3q). gbadmsads, gfma 8bng, BoogmB8abal,
43009306, ygomgm8obs-969mb s, dgmerg bng, ym3Msmb.

d9bbogemols 0bBmMos. R} 30©g3 a. GdfMobsdgaemo (1938) smbndbsgms ©obogmgm
Lodofmggmmb Gyob bosseggdals mazabgda@igdsl, MHmdgmoai godmabs@gdmos asmawg-
S 85703056mdadn, gmdggdao demoge s@sdadmMmdsbs s Dmangfo Lbgs m3zabgdsdo.
3. badsdgzomb (1948) 8nshRbws, MM Esbogmam LadsGmzggmmlb dmgngMma Gyob bosws-
a0 as8moMhgzs dmogMo saBadmMmdom (ymdmom boswsgmsb dgwsmgdom), y3gmsdyg
3g1939 903000 ©d 80s 30369300 Bomgmo gggMal ym3Momb, Bmam(y astosdsgarl
ymIMsmosb BoogmB8obab3q6.
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1963 Bl 50130l Josdmgddn dms 3@ nMomsl ggMmomdaddg baggmyg gJbamMbonl
mmb (BmBgmda dmbobormgmdos 93&mMn — mgband yMmdsdy), 0. gqgmobodmgds o3
boswagl @bmms yznmgm-ymdMamo, Moems ghzgbgdabs goMmsdszsma babnsmo dmBngMawm
@domo LaMGymolb ymdmsemnwsb Ggbnsbo bdGMmm3n39d0l Boswsgalzgb. Lajesmomzggmm-
3o yznogm-gmdmaema boswagol dgbadmgdgma oMbadmdal dqbobgd Imbsbgds godmog-
35 0gMgo3g b. dmb3s (1966).

boowsgbstdmdddbgmn god@mndab, 353s0ag6cmmdol daGomen 3sB3989dmadal s
3o RoBmyamndgdedn dmbobormg 36m(39L980L dgbBogemal Loggmdzgmbdg 0. @Mmdsdsd
(1967) 3oMzqgmds ©osbodmms yzomgem-ym8msema Bossgnb (30m3g aqbgbobym Godswm
a33mymazol s9y(30mgdmmds. Jotmggmo 3g3b0gMnlb gb asdmgzzmggs 083mbgmds 3g(3-
b0gmg33s Loggmdgmom ol mognsbm 33mgasb. oBofmm 306m3 (1970) o Ly EMa0
boga3mand (1971) o. g@mdsdal Bogh Ladetmggmmlb ygamgm-ymdmama boswsgnborzal
oEag60mo Bnoeabamdmad]dbama Bod@mMgdal, ©nsabmbBosmmo 6odbgdabs s Lbgs
35839695 gd0l g@ommbomgdom, 053mbosdn ©e8mm 300989 boswsgm @ndswm asdmy-
39L ygomgem-ymdsmon Bossggdo. o. wmdadal Bobomagdo yzomgm-ymdmomo bnsws-
a0l dgbobgd Jgznms Bogem og Lobgmddmgebgmmgddo, 8s0r dmEab dmembymda .
36b0b3gz0hal (1982) s Mabgmdo a. @MdMM3meb3ab, 0. @Embggbgsnsl (1984, 2004)
03@MOMmdom. gb dabamada bEmmow sabsbs Bmbmamaggnsda ,LogdsGmggmml boswsggdn®
(1983), samgozg bogamzggmmb mobemgl Bosogm® G 3abg Bobd@sdoor 1:500 000, Mm-
39ema(s dgagbor 0dbs 0. M@mdsdal Mgmsd@mmmdno.

J3mermgns. ©gsgsbgdo Bomdmmagbaemas dms aqmm dmEmgatogmmo Bygdab ©o
0dmborzsfo bgmammbagdol (sbgbodn, 56gbadm-dadam@n) dggmo, ©gbmoszonmo
Jofdoo s domo gMNZgsGgdoo.

30n3s80 LydGHM3n3Me-3ndamns. Bsdmatn mdamons (056360l badgsmm 8983g-
BoGmos 0,7-3,2°C). Doggbmmao — mdoemns, (3bgemo o6 560l (03emobol Ladymsmm §933g6s-
Bmos 18,8°C-0sb 21,8°C-8r09). Loggag@oznm 3gMammnb bsbamdemngmds 943bo-d30w0 m3ggs.
bormgdqdol Ladmeemm Bemonn Gomogbmds bs3dsmem ©ons — 104033-sb 210083-3wgs.
»darn 39M0medy dmeal Boemgdgdal Bobgzstdg 3g@0. 5o §983gGsdmEams K80
396yqgmdl 3500-4500°C-b dmnb. ©5@q60s6980L Bemamtio 3mggnngb@o gfody 8@ ns.
909Q0 9Mmbomm-gbmmsson®o Godobss.

doomsmn 33960 gmmmds BamImmagbormos Bodmals §yqgdnm, G:mdmagddoy 30bs-
6930b Loboo a3bgmgds 39335L0mMa Gsboems, 3o@mE30bal IMbs, SBmMLsgmgmal bg-
396Rbaemn s Lbg. o8 GYngdalb as63s5Lbgeg9d9emn 60dsbas 8sMadb3s6g J3g@yab (6yszo,
333°b0gM0 939, 39335boM0 Imz30 s LB3.) FoMmm aogM(zgmgds.

3mmegomab d9698s, mz0L938980 s boswogbsmdmd86gcma gemg8968stmen 3Gm3g-
bgdo.

y30mgem-ym3Mamon boswagal 3Bmegaemlb o9l dqbgde:

A — 3931bmgsbo 3mMndmbBn bogMom LoddmaogMom 15-2008, Muba-gmBEaemn, ot (3-
3mm3560, mobbatn, BqLagdal oo MomEabmdom, gomsbgms Mobmsmsbmbamn;

AB — 20535350 3mEodmbGo bLagMom bLoddmsegHom 10-1568, ymdMswmo, otz
3396 B3Gom-353emm3060, cabbsMn, gggbzgdo bszmgdn Mommgbmdom, gosbgms —
Boomgmo;

B — omag309960 3mG0dmb@n LagMom Loddmagmom 30-40L3, ygnmgem-ymaMsman, 3md-
BM336-s Jmbyyemn, mabbafin, 3mBd33Mngm, a3b3098s RBgbagdn s Jobals bsdEzMgzgda,
3505b3ms MObEsMIbMdncn;

C — yz0mgem-ym3Msmo, 8336030, 5Ms3yst-3md@Gmzsb-s3nmbmmo, mabbstn, Jsbab
65383093900 oo MomEgbmdao.
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53M0g00, Yznmgm-ymdmsmn Boswago babosomwgds 333meMo bagastnl mdmbmmmdom
RoBmbo(33960L Mom@gbor LB gob@bbal gsdm, dot(33emmasabo LGMJG ol 3o6-
350 353mba@mma 8dmagmn JM3mbmzsbo 3mMHadmbEGnm, 3MIGmM36-s nmbamn LG M-
J& ML ygomgm-ym3smoa agamzamo 3mmodmbEnb sMLgdmdom s mgdol 8ngssoab
6036930L Jmbenmdoo.

y30mgem-ym3Momon boswogo babnsmmgds 3yozq Mgodionm. pH 8oRz9698qma Ladqys-
mmE 5,0-5,5 gafgmgddo 356ygmdl. yggmedg domama 8503056mdnm as8mamhgzasb 3q-
qbmgeba 3mEndmbE@gd0. Lom®m3om 5m06ndbgds Bygsg006mdal dq8(3069da0b Bqbwgb(30s.
9L Bossgn 303mbl oo Gomegbmdam dgo3o3Lb s Fob aobsboemgdal s@s sd3b Gyab
boowaggdobomgal ©sdsbsbosmgdgmn  30bmBbMBagMagds. 3m3mbob dgd(339mmds 8@
bgems, 00600m0bmdnm 3(30Mmgds s 3MmPamal ow 6sboemda 36 (39mEgds — gfma 3g-
&mMab Loe@dgdg Jobo Momogbmds bdomoew 1%-by 8@ ns. Bossan gmdgqdoo s@sedsdms-
605, doobmgdmmn bysemdamo bLszdome oo MemEgbmdoom G0l ©s dmg d98mbzgzedn
3L Jmobmnddnlb §g390mdal babgzemdy 3g@o MdaMazl. s@sBedmMmdal batmabbo 3339-
Mo 0dMEIds FgMsmogmn 36m39bgdalb godmngMadsbmseb gMmsow. ygomgm-ymadms-
™m0 Booogn oMndos Jomzmdnm ©s dogbomdnm. doma Mameabmds ©s393d0Mqdmmos,
960 b0z, grz0s(300L 3BM(39Ladmsb, 8gmmg dbMng, Boswseabsmdm3d]d86gmon Jsbals
moOMEManm® ©s 39&Mmmamogame dgoagbnmmdsbosb.

39d5603m60 393500a96mmdoc  ygomgem-ymadMsma boswsgo 3dodg cobbstgdl dogzm-
0369%s. boswsgl m360d36gmme 96 LEMmMadoo o6 sbabnemgdl dozMmbamo gMsdio-
ob gomssmanmgds 3Mmggormdo. maqdob gMedznsdn SiO, : Rzosaacgoﬁ)gggbob dabgogom,
boswagol 8nbgMsma@o bsbomn babnemmgds ggMsmadm®o asd8mayndzom, Mowmash gb
d9n35Mgds 2,5-Dg bogmgdas.

430mgem-ym3Msmn Bossegol mobsdobgmemgdo Bamdmmagbommas Jmmtind-dmbodm-
oemmbo@olb  8mnbgbMoggdgmo  JgMmgmmadmnsba Bamdmbsddboom. ©nmn MemEgbmdom
a3bgds 3ommabodn. JemmGo@qdo Ladgsmm Momoabmdamss. dgwsMgdom (306 Hom-
©96mdom 50b0d6gds 8mbmBmEnmmbo@go s Jombgdo. mnbsBabgmemgdal sbgon csbs-
BoMEmds gsbs30Mmdgdl 93 Boswegda KO 33069 Gommgbmdam dgd(339emmdalb (Gm-
amtz Bgbo, 0gn 1%-b o6 50g3s@qds).

430mgem-ym3Msmn Bossgn ymIMommsb dgosmgdom mumm dmnmamns M30bol bogH-
0gd0m (ssboemoze@ o gmm3qdab). domn ©ogMmazgds aermzon® 3mEodmbGdn Mbwos
20bLbsL 068)gbLaMn RoMgsbznom.

03M0gom, yzomgm-ymdtomo boswsgn babosmmgds mgdob gfedzeol 1860d36qemm
350050a0mqdnm, 8¢s39 Mgod3000, HmM3gmag bgmb MBymdL M 3060L Fmdamabszosl ©s
39@omm-mMasbmmo 3m33mgdLgdal BomB8mddbsl, ggMmamagmo gsdmagagzom, 3ndnbm-
3560 60300gMqdqd0b a0 339mmma dgMomdom, 5.0. boe@3no gmmagmdgesqgdalb dqbsedh-
bg30 ao@ogdom, sMsbomogsdm@a 6 3060b aswnmgdmmo dq3(339mmdoo.

430mgem-ym3Msmn bosmsgal dofomswn gmagdgb@stmmo boswagbsmdmdddbgma 3Gm-
39Lgd0s: FgBsmaBnbs(30s, 37dnbbom8mddbs, 3sdm@m@ass.

430009m-ymdMamo boswagn aobbbgogmgds ymdmamobash, Gmdgmoz gm@damogds
MRMm aforn 306mdgddo, Bmyzomomm s dmaggm dmbomsmm dgygMammdom, 833-
M0 Laggafal gdmbemmdam, Mofgbo s Bogmadsm dgstin asb@mnd@ncgdom, EG™
0M3s 358MB0G300 — oMM, BO™ dgozg Mgedinnm, 3g@n 33nbosbmdom s
3n3qboMgdom, bozmadn FJmsbmgdol gzomdom, 30bab Lbgswsbbss @m®3ab 8g@n
398(33900mB0on.

y30mgem-ym3Msmn Bosogn gsbbbgsgogds yzomgm8obabgsb s bomgmBdnbobgsb, Gm-
39emag 3005MEgds YBMMm mdar 306mdgdde, LabGew asdmbs@mma dmyzomsemm s
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dmbomaenm dgggMnmmdom, 3dmegtn 393mbmgsbo dmMndmbEnm, w39mgbo bGEwdE«x-
oo, bagmgdo 30dmxn@z00, dgG0 3d(33m0mn YbsFnsbmdao.

Ca+Mg+H
Jgdglbo % pH da-04/10056 6 <0,001 89 Fe:0: AlLO: SiO:
0 2 4 9 12 3 5 7 0 20 40 20 30 40 0 20 40 60 80
0_ 1 1 1 1 L '} L L L L L L L L
|

)

‘Oa‘w.

e g o &
P42
W/ /s
0@
T

6sb. 16. ygomgm-ym3msema boswsagab dofMomswn 3sR39693mgdn

Joboggnzoczns. yznmgm-ym3Mammo Bossgn nymas MM d3g@n3sw: Godnma s asqbg-
gdmemo.

03960 ygomgem-ymamsmon Bossegnl mzabgdgdn dqgLbadsdgds Gndabogol sdsbsobos-
0gdgem 60dbgdb.

35969M9dmmn yznmgm-gmdmaemo Bossgn bsbosmmads dgws gomggdmmadame gg-
bom, Hm3gmbsg 993L ImEmbm-Bomabagmn dgagMzs s LEGEMIGmEsdn IMgmdHomdal
93968 900. 89460316 ©5 8mmnsb dgdsmanbrmmdsdn dymesbogds bgws dmenbdmbEg-
3ol aomaMndgds mgdol babamoszgdom, saMgmzg senm8nbom ©s M 30bno.

430mgem-ym3Msmn boswagol 398039830 g53mymaezgb a3069dL:

R3gmemgdogn — 30000M©qds 8dmogH ©gm30mbbs s grz0mbby. 8sor yzgmody

LEmmaE oz BoMmImoagbomo (3o 3gmmo J39@n3gdol m3zabgdgdo.
M3LEMmasb30mMgdmmn — gmMBnMegds dgatgdno 3306 Loddmazmal dgsta Jo-

6gd0l genm30mbdy, $808m8, bdnMowm JgozezL boMbs@l 8mgml 3Hmegarmdo.

y30mgem-ym3Msmo boswagn agmazs bobgmdam d58ggn 60dbgdno:

3n3qbmgabo 3mGH0dmMbEnb Loddmazmno — MMBsw 30dnboMgdama (>3003), sGom-
3o 39dnboMgdama (20-sb 30-8mg) ©s bgMor 3ndqbomgdmemo — (<20L3).

90mE0Mgd0b dobgoznm — bnbdem gosmgsboma (3ndnbmgsba 56 Lobbsgo 3mEobmb-
&0 BoBormmdMog assMgboemn), bodmsmme gomsMgbomo (3938mbmgsbn o6 Labbagn
3mE0DmMbGo Boemnsbam gomsMygzboemn) s dmogt gosmgbomo (3madmbEn B babo-
mmdMng ao@atgzboemo).

8969%0b0. ygoomgm-gmdMoma bossognl Bat8mddbs 803w0bsmgmdl, gmma dbog,
4m3Gambocdmddbal, gmeg 8b6ng, yznmgm3nbsbsmadmdbol 36m(39Lgdal gBmmdemo-
30 3md8ggdom. dgbedsdabew, dg3tn o3l LogMomm MmamMy ymBMommsb, abg yzo-
0gm30bsbmsb. 5833560 bnowsgbsmdm8dbgma  3Mm(39Ladn 0B3q3L LEMmNsw Sbaema
030b153930b 356300056 935b s gobbadgMa3L BoBmdboema boswognl sdme 3 0qdgem
bobooob.
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bo360b 9ma3g6@ 9800 dwomatin mMasbmmo 653mgda, Bqbnsbmdabs s &g339Modm-
ol bgmbayMgmo 30Gmdadalb 3s3m, LbMsgem asbn(30056 ©dms-g3o6wsddbsl. BatdmJa-
bormo 3MmEnd@gdo 068 abbommor sbmgbgb Bgaszmabsl BnowmsgBsmdmgdbal 3Gim3gblbes
s 3000 Bossgnl 3Mmanmal gm@BaMadady. yznmgm-ymdMmama boswsgal Bs83mgdbal
36m(39b30 39bbs FMMgdmmo 860336gmmds 53l BagmngMgdsms domemmanmfo dGmbsals
068 96LaME babnsmb. bogmngFgdsms dommmannn dermbgabs s, LygMom, domemman-
60 5J803mdab domammo mby brrmwasgl yznmgem-ymd&aen Bosmsadn o969 g0l 3Gm3gLL.

430mgem-ym3Msmn bossegol 6563mJ36al 3Gm(3q9L3dn, d39bsMgmem bogemmsb ghmmaw,
a5bbs JFgdnm AHmEb SLENmgdL JopFmmmg@mdnmo 3oMmdgdo. doMggmewn dobgfe-
mgdalb 06@9bbomMa @adms s FgmEsmn FobgFomgdal Bom3mddbs gobsdnmdadl »3
boswagdn gfmbaobggetn ¢obagmmgdol ogmmggdsl. dgmemgdnm Bnwatns Lbgomsbbas
M3l bogMmgdnom. 580l gsdm, as8mayn@ g0l dodstmeemgds 53 boswsggdda gggMsmo-
G babosonbess.

08mmbmdommn ;mz0bgdgdo. yznomgm-ymdmamo boswagon, 33nbal oo Mommgbm-
d0or d98(339cmdal a08m, Bomstns sdMGom, bagmgdorm MbEHNbzgmympamns gmb-
RBMG00 ©5, gsbbsgnmMgdom, jomondom. 3oMgn BodogznMo Mm30L98980L 358m boswagl
aooRbns domamn Bysmasd@emmdal mbatin. 88sL asbbsgmmMgdmmo 860336mmds 43
9Ombogemo  3Mm(39L930b 96 gds-dgdrmz0l  MmzembabMHEbac. Boswsgol ®8q@qLo
bobamo Gyoo 5ol ogatmmon, Gm3mal gdudmms@ens gobbsnmmgdamoa LogGobo-
moo 9bs BoMBmgdmgl, Mowmash LobdnMob ©sbggs bgmb MBymMAL BoMowdbssby J3g@yab
068 gbLomM DL, Moy s63mMdL dmbgdMng asobobemgdsl. meMBgbormn dgwsmgdom 33069
BdMMdgd0 sm30bgdmmos 3Magembmosba 3MmEMgdom s 3qbsbom, bgbomoms s
Lbgs. Im3yszm 0oddadm(s.

16.2.7. ym3c@sma bossan

dmgown obsboomgds. ymdMamo boswogqdn babosmmgds sMe@agqmgbznfgdaema
3Mmgomnm, 09d3s, dmaxgM, 3Gmgamalb dms bobomal asmobgdal dqmgasw, gbzwg-
300y $9JLE MO oBgMB(305(305L. Bggase, dgodmgds smnbndbml Bgmsdntmma go-
mqdgds. bossanm 3Mmggamb d93mgan 53gdmmads od3b: Ay -A-Bm - C. dofomsmo ©nsg-
bmb@ogm®o 3583969d9m0s 89@08mmgmma, asmabgdmmo Bm 3mndmb@nb s®bgdmds.

bagomggmmda ymdmoma boswaogn 398 o ao3M(39emgdmmns. 3536 (39mgdolb bagMom
RoMomdo dgowagbl 1 329 0003s, Moz dogmo GgMoBmenab 18,1%-b moab.

gmamomn bosogqdn go3M(39egdmos Mmamm smdmbagmgo s abagmgom, obg
LadbFgo LogsFmzgmmb o Bobordn. sbsgmagm bsgsmzgmmda 8mgigmmos drmzab
mbogsb 800 (900) — 1800 (2000) 8-0b, bmenm smBmbagemgo LogdsGmggmmadn 900 (1000)
— 1900 (2000) 8-0b Lo8semal Gotgmaddo.

obogmagom LadesMmggmmadn ymdmoma Boswsgn qbabdmzMgds yYznogm-ymdMaen s
3mo-8y9-8gmmb, bmmm semdmbsgmam bsgsmggmmda — yogobeggd s dome-@yg-8eg-
mmb bossgl.

d9bbogcmols abBmns. 3oMggman ymadmsmn boswogn s3m30098gm Gndsw asdm-
gm 9. 053563 g9M3sbnsdn 1905 Bgmb. Bobo sbGom, ymdGsmo boswagn o6 dgnzo3b
39MdMboBgobs s Lymes@gdl, babosmegds mobal, 3060L doEMmesbanbs ©s M30bal
Loenogo@mma BogMmgdal 393(339mmmdom. 88 bnswagal g3gfa (yznmgmo 36 068 qbbomEa
4mIMamn) ©33m3ogdamas M3060b dnMmeebaqdols d98(339mmdady. 8sLdn omnbndbgds
o030, doEsfin dotnmgdol Ls3dom Mommgbmds.
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gmIMoma boswagolb sbgmo bmaswn wabsbosogds sGormmadwms (30m3g Boswogm®
B035@ d00Mgdasb.

1909 Bgmb g. M53560b n@gol ym3Gamo boswagal (39em3g Gndsm asdmymanl dgbabad
m30bgmdn Bboo emdats 03 ©OHML gMm-gMmmds smnsfMadmmas 3g3bng@ds a. dnm-
amfds, BmBgmB8sy sbamo Labgmbmoads dgdmamm — Gyob ymdmsmon boswago.

01339, gL boswago mgagnsmmee Jbmemmo 1930 Bgmb sensfgl boswmagdzmmbgoms
39-11 LagEMsdmE0bm 3mbacgbdy.

Ladomggmmdn ymdMomo boswsgo 3oMzgmow dgobbagms 3. 3Mabmemazds 1933
Bgemb. 30Mzgm bsbgddo 3 Bossgnl dgbbsgms bobosommgdmms 9bybBmdoms ©s dg(3-
©m3gdom. ymdGsm bosogl 839036580096 os doMGm dmo-@yab, oMedge LogMome
BYobs ©d Bo@yggzatnl bossegba(s.

30Mzqm 833mq396ms 8mwg3bm gsdmz3mg3ndds Lozbomg d50896gL ymdEseema bos-
a0l aqbgDabol, ggmaognobs s Jmobogngzsznol bszombgddn (g. Gomabsdgomo,
1939, 1956; gemobodgoemn, 1942; Ladsdgoemo, 1948; bsj3odadg, 1949; Gomobadg, 1959;
b.8oMsbodg0mo, 1965 s Lbs.). gobbsgmm@gdom ©obsgMnmadom s Laggmdgmnabawm
3q0bbogms gb Bossgn o. qEMdsdgd (1987), HmBgmBss Jotmggm 3g(360gMHmagsb dom-
39e3ds g33maygbs 33emg3al sbamo dgommegda (ozMmdmMgmemmans, gb&agbmb@&-
J&nOnmo, M3060L Lbgsmsbbzs BMEMmIgdalb gobbodmams s bbi.) s 8mazs Lszdsmem
LEmemo @obsbosmgds. bagemzggmmb ymdmsmn bnswsgal sgsmomdy, b. dmbosb g6é-
0o, 0. NMdsdgd (1974) RsBmoysmonds 30056 306md5830 boswagol gm®damadal s
dom396mbms gMmngmoddgmgdal megobada@gdsms b3gz0g03e.

JGmermgos. 4m3Mmaemo boswagal bdmbsdo w@gbmmsznol 8mgmabgdo smnbadbgds Mm-
am3 3908030 M0, by ImE0bMEBG oMo BndsMormmadoo. Mgmognalb gm@damgds,
doomoma, Bymmasbo ©gbmma3nol dmamgbgdomes 3o8mbggmmo. 8 dmbadn gMmbo-
obs o @gbmmsznal 3Mm(39Lgd0L dgmgasm, smog-smeg 39693mgbaMgdals dmgmgbgda(s
3363090, ym3Momo Boswsgn dofMmomsemom gMmomMdgddgs gobsnmsmgdamo, Moz aobsdo-
md8L > 30madgm moz0bmgsm dowsbosegm® ©Mgbogl.

sbogmagom Lsgomggmmb ggmemmanm 89698530 Badyzsbo Gmma g3mm36al dqbos-
3gmem o 89Lbadgmemab d98amd §303656gdbs s mnbo-gadmgdl, dgfggmgdl, 3mbgemm-
39658 98L s Lbg. dmogatn 3o3395b0mbBal Bmgdal Fms Bmbsdo Lszdomm o Sgorml

0353906 (39630 s om0l JoMdzgda. o obabo (3omgzg 3oMLEME-30Md3gmem ML
4360b. BaFo@mMonl ©sbsmBgb bsbommdn domdmdl bbzswabbgs 3Mab@smmmn ©s ©o-
bommgde dobn — afobn@gdo, abgabgda, dsmagmdma@o godmgdo, omamn ©s 8gbadgmemo
9303656980, godmgdo s bbz. sgbabgmal, Lzsbgmab s bgdm 0dgfMgonl dms-Gyab
Bmbab bys 6sboeml 035398L aMebn@gdn s 3bgabgdo. 3306 39335L0mbal Eobszmgm
boBaemal Bms-gyob Bmbadn o sanmb 039398L s3mbobgmmo Jsbgda ©s 8gbadgmemn
430365690, 89Magmada, mabs-gadmado s bbgs Jsbgdo.

003mbogmago LogdsMmggmmb dms-Gyob bdmbol gomamgddo Jgogdal ggmemmgon®
39698530 doMomssm 3mbabamamdl am@mma J3036sMqda, mabs-godmado, s 3ofd-
35-00b0560 Gogmgda. 3mm 306m&0 boB8mbaddbgdo gommmmas ao3M(3gmadmemoa badbMHgm
bagomggmmb @gfndmensdy.

ymIMsma Bossegn 30mMgds mdomo s dmdngmaw gbnsbn 3mnds@olb d0Hmdgddon.
03emobol §9339Gs@m@as 16,8-21,8°C, 056360l — -2,1-7,6°C. Lodygoemm Bemom@a ©9339-
Bogmss 3,8-10,9°C. boggagdonm 3gMommnl bsbamdmagmds bsdowsb dznm m398mgs.
bormgdqdol BermomGo Momwgbmds 8gfygmdl 52788-0b 173733-8wy. baemgdqdal 306034380
5206036985 Dsdntnl 399830, bmem 3s9bodmdn — Bsnb-0360L3n. bomagdgdal Moawgbo
boBaemo B3030L Labooy ImEal. GmamE Bgbn, dogmo Beal 3063s3mmdsdn Bmbmemn
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3&ImbgggPmo bamgdgdol Mommgbmds 8mgdadgds smEmgmadsl (a@gbnsbgdols jm-
9803096@0 1-Bg 3gB0s), oz a06s30mmdgdl boswagqdals BsdMgibo bymal gendl.
Bosogndn of 0gnbgds 56 nyobgds bobdmymyg @mam, Mag gobsdnmmdgdlh asdmegn@zol
o 3gmesmo 30bgHombatmdmJdbal Lszdsm 068qbLomdsl. boswagl a(zo3L, gfma Bbng,
omgmab bogsMo s, 3gmEg dbGog, Gyob LadayMazgmo.

ymIMama boswogn 30mM@gds Bogmbamagdal, 3mdbob30s6930b, gndsbstigdal, ab-
bomgdab s bbg. Gyob 3.

Boggmbomagdn gommmdom 030393 30Mzgm sanmb ©s BaBmawagbl 856 J6nsbn 3(39-
bomgmemmdal dofomor @0dL. obobo 3606 (30em3q dMbgdcng Bmbsl Dzl mMbawsb
1000-1100 38 Mosb 2000-2100 39@Gs3mg. gb Dmbs o6 oMol batBmmaqboemn dbmmme
39bbgo-gezobgmdo. sbogmaom LadsGmggmmdn 1400-1500 858 Mab bgdmo doo (33emabs
39460630560 BYgg00. sBmbagemgmnl Boggmo babnsmmgds damsmn bozMmgbgdao, Mo-
Lo bagmngFgdadal 0b@gbbamGa domemanmo BMqdmbsalb gmbdy mowo 36ndzbgemm-
3o 373L Booogbemdmddbals 3Gm(3qLdn.

3946063056 §yqqdlL dormasbo go3M(39mgds 830 obagmam bsgsmzgmmda, bmenm
08mbogmgo Lodomzgmmdn obobo agbzwads dvmmme ©sbsgmgm bsbamdo brzab
mMbosb 900-1000-s56 2000-2150 898 Mody. bogmbomadal 3bassbow, 8mgbabznsba
899900  babosmegds Bozmngfgdgdol ddmaztn  sDmMEMZ6-30m30mM0  domeamanmEo
b&gdembgo0.

B0g3b56M9d0 GoMome oMol go3M39eadamo s §3balb o dsboggdl dmogeto 3o-
335L0mbal  MBmaMsgamman  398-bs3mgde  admmamgdam  (Lgsbgon, bazLyGgomo,
doms-0rdgon) s 3MmbBnbgbEmEo 3s30L 3dmbg Ma0mbgdda (Jooedn, 3. @obol >nb-
dn, 3gbbgorgozobgmdn s Lbg.).

Iqbbomgdn Bomdmmagboemos 3mbob Me8gbn8y Labgmdom, GmIgmmogsb yzgmsdy
39O 393M(39mgdnmns Jomornma dgbs. ab 436alb Gyob Boboggdl smdmbagmgo o
sbogmao bagemzgrmmdn degolb mbawsb 400 (500) 8@ Mnwsb 1000 (1100) 398 Msdwy.

gmIMoma Bossgn bobosmmgds Jgoamgdom sbomasbMms Bnswsgbsmdmddbal sbs-
300, G533 ©535390698mmns Fob FoMgzomgdsbmsb ggmemzonbsigb Lbgs Boswsgm®
&n3do.

3mmegomab d9698s, mz0L938980 s boswogbsmdmddbgcma gemg8968stmema 3Gm3g-
bgdo.

gmIMomao boswagolb 3Mmgamb od3b 3g8mgan d96qds:

A, — gmomgdal, Bobggdabs ©s dgmgbosbo Bo@Rgbgdal Rsdmba(33960006 Jgdmastin
333000 Lagatn Lagmom boddmazfnm 0,5b3-sb 5b3-3wy;

A— 393mbm3gsb0 3mEBDMbG0, ymBFMemowsb Mmb-ymamsemsdog dgggMommdom, ggb-
39006 Lobgom, @bgzogM-3mdGmzsba 86 3MIGM3s6-8oM(33emm3s60, mabbotn, bmaxg®
B3Gomo boMbs@oom, LagMmm bnddmestno 10-sb 15 (20)L3-3wy;

Bm — 35898m@gmma (56 oemz0m®-85@0dmtiggnmo) 3mGnbdmb@n, ymdmsmo o6 yo-
30ba39M-gmBFaema, mobboto, dmaxg® 35833003980, 3MBGM36-303mM3sb0 86 Jom-
(33mM356-353e0m3960, LGHNJG AN 35656936980L Bobbaggdbg dbgmo mMasbmm-8o-
bgomm@o sgb3gdom, bdoMmsew boMbsdnsbo;

BC — 4060l 396 gommsdsgoma 3m@admbg)o;

C - ©goadsbo, oMo boImmggbamn mnbboM-4306-J3080560 gemmzomboor o
3336030 Jobgdomn s JgoeMgdom 0dgnsmem B3Momdnbs dobgdal gemmzomb-gme-
30mboon.

33M0350, Ym3Mamo Bnomagn BabnsmEgds 3oMasm gsdmbs@mmn 3330eM0 bagstnm,
ymIMoma dgxgmormmdaom, 393nbmgeb 3mEmnbdmb@do dgmstgdom d9dn agfom, 3md@m-
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3560, bomem Dgos 3mEnDmMbEG 7830 3o3mmzsba s babnmmdng 3sM(33mmmgebo LG d-
&0, boMbs@nsbmdom, Hm3gmais boe@MBnm Jo@mmmdl, bowmBno 854sb03mG0 dgco-
3q60cmmdab 4odMnm (©s3d0dgd0m), Mo obBMmgds mbgmo mEmasbaem-30bgHormnmn
o3b 39800 LEGMIG OO gPMgMgdol Babbs3qddy.

gmadmamn boswagn babosmmgds Lnb@ew dg3g Mgodznnm, Mmdgmos bom&dno jemg-
dmemdl. 535bmeb, Fyognobmdals yzgmobdy wodsemn 85h39698mgda 5060dbgds dGma3n-
mob bgs 6sboemdn. baswmago dmBngHo 3M3mbnsbo s MM IndnboMgdamoas — y39-
modg Jage 3mE0dmbEgddn 3ndnbolb dg8(33gmmds dmaxg® 1%-b ombgslb. Bossgn
MbOHMb3grmymzomos sSdm@no. 3ndmbob Godn — gumzsdmmas. boswagn, Bmames Bqbo,
LabBo 96 Lodmsmmm sMsdsdmsMns. dmsbmdnma 3900mbgdal ogMmggdol 3Mmen-
mob bgs 6sboemdn o43L ,80maqbmo” dmbgds. ao33emnm 3om0mbgddn 83390 Fom-
3dmdb 3o 30m8n. dmsbmddmmoa 39000mbgdals a8 badmsrme.

gm3Moma Bosogn babnsmmagds 3gdsbomn gced30980L gobsBomgdals strsgGomazs-
mdoo. omdzs, gb 93965L369m0 Jgosmgdom 4860d36qmms. 3gdsbo Mo dgmaqboenm-
door ym3dGomo Bossgn, doMomoms, 80931036985 Ladmsmm o dbmdmd cnbbomgdl,
0d300ms@ 3d0dgb. M3cegmgl 58mbzgzsdn Babagnmn mebabs s mgdob d53(339emds
boeMB8oor gbadRbgzem nbMLds.

35969M9dmmon (369a5969M9dmmn) ygmBEaemo Bossgn asbbbgszmgds dMmgamals Bo-
gm0 R Mg6(305(300m, MFOM FgGen ™madob FMsJ000, 306 RBnbogYMHo cnboo.
Bgs 3mE0dmMbBgdn 83390M00s gomeMadgdmmoa smbadbymoa Bsbaems 39800, bmenm
93905 3mM0bdmBEqd0, ondom, asdwnMgdamas. sbsMAgbn gMsd309d0b gobabamads
boswagol 3Gmgamdn mdg8gl ddmbzggzsdn Medwqbowdy mobsdatas.

ym3&om boswsgdn mamddal yzgmes mdbnn dgoemgdom msebsdsta gsbsbomadom
babosmmgds. dmgngfor dgdmbizgzsdn (3Gmggamoalb dms ©s J39 bobomgddn) gFo-
babgzotn mjbowgdo M360d36gmme aMmzmgds, GmIgmos dgd(339emmdolb dnds@gds
Mdmoggboe AL0, @oafmazgdols botigdg bogds, Mo 98 3mM0dmMbEdo nbdqbLam&n
353mx30@30L 3Mm(39L90Dy Bommomgdl. 3m3mbmzsb 3mModMbEddo CaO s MgO
©33MmM390s doma dommmaog@o d33ms3n0m ds0bbbgds. 83 ¢obggmmgdal dgmeg
304L0dm80 J3gos IMENBMBEG 330 Bommomgdl IMEadMbEGgdnsb Foo asdmmg3b-
30%g. Boo@aggdda Si0, s R0, a5bbbgsggdmma dgd(339mmds 5353306 9dmmoas Jobda
300 3061356 Mom@gbmdsbmsb. gb gsbbsznm@gdom bosmmaw Rsbl madel gmsd-
300b doemnsbo JodogmMa sboemabal dmbs(393gd0m. dmaxg® 3Gmgamalb dms Bobae-
3o begds Fe,0, ws AL0, msgfmggds. smbodbamo gsbggnmgdal sbgma gobsbaemgds
39qbodsdgds mgdob Jq8(339mmdol 98 3mE0DMEGI0 s M393d0M©gds ,mgbogsgalb”
36m3qLL, Em3gmba bgmb mBymdl Mgo gemowgdamn Gommgbmds ©s 3mmmoawogdab
©ob3gMgs30s.

mgdob gMsgdinob doemasbo Jodom@o sbomnbal 8mba(393gd0m yzgems mdbogo 3Gm-
gomob dogem Loem8qdg 3g8)-bs3mmadew MsbsdMomss 3obsbormgdmma. mgdal gMadzas-
do dmmgzmemmn dggemogdgdol Bobgozno ol mMogds, Mm3 ymdGmsemon boswsgnl
3obgFaemmn bobomo gm@3ommgds Losmodn®o Godab Babgwszno.

359696900 (36859696 gdmm) ymdmarn Bosagl sbsbosmgdl Si0, 83 3ot godmbe-
Gmmo eaMm3zqds dgs 3mEMndmbE@ 9330, brmm gHmbabgzstn mdLnwmgdalb — J3gsdo.
58 doMomon mdbogdalb gobsbamadal Dgdmm s0bBadbmma MogoLadnMmgdsbo bammowm
oL@ MoMegds Bmmagmema®o dggemogdgdom. mgdolb gMsd30sdn (3om3zgnma mdbo-
©9%0 89@-653mgdom 0bsdMass gobsbamagdmma.

®0bs8nbgomadn Badmmanboemns dommdsmbgdom, 8mbomdmmoaemmba@nl dg@mgme-
30560 Bo3mbsg3bnm, JmmEnGoms s jomemmbagoo.
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ymIMomaddn Lozdome Fomsmons bbgswabbgs gm@dal M3060L dq8(339mmmds. Liyb-
B 36M035dmom ymaMmam Boooeadn sMabnmnzs@mmn ©d ©d3MabGomgdama & 3060l
3oqLodsmEo 3g8(339emmds 5060369ds INFnbmzeb IMMBdMEBdn, bmem s8mMgmemo
63060L — 3mF0dMEE, Bz-ao, o3 bgs 3mE0dmbEgdnmsb Rotgzbzol Bgmgans. 8ge-
39 ym3@sm boswagdn sMsbomnzs@mMo s sdmEgmmo M 3060b d98(339emds 03mgdl
LoeM893n, bmem s 3MabGsmgdnma 3060 — 3oModom, Lom@®3gdo 0ds@9dL. gogbg-
Ggdaer (369320606 9d0e) ymdGomdn s8mBagmo G3obob 3gd(339mmds 3oM330moR
0dMgds 30dnbmzgsb ImEadmbEdo, bmmm Lom@mdom g393s. dmangho Fg8mbzgzedn
3obo 999(339emdal 3060330 Bmeal mgbagaGgdam 3mEndmbE by, sGsbomozs@ o
63060L gobsBnmads 0gnggs, Moz sdmMgmemal, BoaMmsed Dgws dmMndmEEddn dabo do-
60330 bo3mgdass godmbso@mma. qb 839330698 mmos 08sbmsb, MHMB sGsbomoje@ o
630bs dmo(33L safgmgg 8036Mm3mb3Mg(30gdL, bmmm s 3MabEsmgdnmn 3065 o
omEqbmdalb ombgsL.

5305, ymdFamo boswagn bsbosmmads d53qan osabmb@nzmco 35B39698magdao:
39690l 3mE0dmMbE 93Dy LybBo oggMgbnszns (ymaMmsmn gogbgmadmemo bnsws-
a0l goMms), 3Gmanmal 3g8)-bs3mgdsw Bmbm@mbama ymdMmamo dgigfammds, 3oMaswm
a33mbs@memn 3330560 Lagamol osMbgdmds, Lnb@ew dgegg ob g3y Mgodzns, dmgmao
3Mmgomal gomabgds, 3Gmgamal Babgozno madab LybGo gomsswmanmads, 3o¢80bobs
5 9Mmbabgzamn gobagmmgdal 3g8)-bs3mgdaw msbsdatn gobsBamagds (ymdMama asqbg-
9090 boswagol gomms), M3060l dmdMsgo gm@m3qdals Jomaman 53(339mds, badmaenm
o 0®m3s 3ndqbomgds, 3ndnbob gumzs@mn Gndn, abgFaormyma Boborolb asdman-
@30[) boo@n@)‘gﬁn @030, Qvgdnb %(ﬁodenoan én(gﬁmdoﬁ)bai’)nb, 80)60)30060@(060@0[) o
Jo6L-8mbomdmGaenmbo@nl dgMgmmdcosbo BsmImbsJd6gdal s@bgdmds.

gmIMsma bosagalb doGomon gmgdgbdemmma Bosseabsmdmad]dbgma 3Mm3qbgdas:
ol Gndab 3Mdnbolb ogfMmagds, gomobgds, mgbogofagds.

gmamsmn bosogn asobLbgeggds dmae-8yg-dgmmb Boswagabash (Mmdgmoai gme-
3oMqds bmdom3n@a LoMmGymab MBGO™m (303 30MmMdgddn) ymdFamo JgxgMnmmdoom,
1390960 s YPEM Fyatn asLEEJEMgdom, bszmadn LogbgzogMom, bambsGnsbmdao,
39@0 Loddmagmnom, 3ndmbob gosmgdom bs3mgda 53(339mmdom ©s bs3mgdo 3mdmbo-
19000, 653mmadn sMedsdmEmdom, b 3mgdaw 3gegg Mgod(3000, 3g@n gomabgdom, M30bals
3mdMog0 gmM3gdab Bozmgda 393(339mmdaon.

gmamsmn boswagn asbbbzegmgds yzomgm-ymdmamo Baswagobasb (Mmdgmo gme-
B0Mqds MBGMm mdor ©s §gbnsb 306imdgddn) ymdMmamo Jgigfommmdnom, 3oMaso go-
dmbs@mmn 33300060 Logafom, 13909L0 S YBEO™ st asLEEJEMgdom, bsgmg-
do M3s gsdmxzgo@znm — BnbgMocm@o Boborolb gsdmegn@3zol Gndn — Losemo@ns,
399790B0b 39@0 s gMmbobgzsmo gobagmemgdal bs3mgdo Memmgbmdom, bsjmgdaw 39s39
999300m, Bszmgda IM3mbasbmdom s 30dnboMgdom, M@cmm 3gdn dmsbmddab &g30-
mdoom, 3060l bbgswmabbzs gm™Bal 6s3mgda 353(339mmdaon.

gmamamn boswago aobbbgsgmgds yozabyygmn Boswagabash (Gm3gmni gm@mdatogds
ARMm Mndor ©d FIGsr 30Mmdgddn) ymIMama BgggMammdom, nmmz0nM-356Mdmbad -
mo 3mM0dmb@ob s boswognmo 3Hmagaemal dms bsBomdn 8339060 gomobgdals @jmb-
mmdom, Lab@ew 8gs3g (96 3yozq) Mgodnom ©s dmsbmddal 3mB3madbol gmdggdom
5683sdmMmdao.
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Bsb. 17. gmIMsma bospsgnb dnfaman 3sRzg69dmgda

Jerobogn3oz0s. ymdMaemn boswagn nymazs Me3w9b0dy J3g@odsm: byb@ew sMedsdms-
60, 39039, 39969698 mmo (339696 gdmmo) Hgbdabm-ymBEmaema.

gmIMoma LbBem sMedsdmatn boswmagn babnsmmgds 3Hmagaemda 3gdsbngnmn gs-
J30980b  g565B0mgdsdn 0860d3bqmmm sMsgMmazemmdom, dogma dMmgamol bubdew
3g039 Mgodnom, 3ndnbob badasmm 3g8(339emdaom, M3s JMdnboMgdac, dsdmMmdom
s bgbGo s®edsdmMmdom, momddal yggms ¢obagnmolb msbsdatn gsbsbamadaom, 34dq-
Lob BHEzsG M0 Godoo, BMsgomm d5850a96mmdsdo 3m30bal Bgoggqgdal | ggMsdaab
Logatdnm, boswagnmn 3m3065d0b as@ngdaema 353(339mmdoaon.

ymamamn 3037 boswagn g356Lbgeggds ymdmama Lnb@em sMmedsdmsmn boswsegnbgsb
dogmo 3Gmgnmal 8gsgg Mgod0nm, sMedsdm@mmdom, bom®mdgdo 3ndqbolb mudm msb-
omabmdaomn d58(306980m, 39806980l b 3mmada d93(33gmmdao.

gmIMoma a0qbgMgdnma ((36ma5969Mqdmmn) Bossgn babnsmmgds 3Gmaynmal 8339-
M0 R Mg6(305(3000 854560360 Jg8sagbemmdnm, Lo dyognsbmdals «860d36g-
e g50gd0m, boswsgal 8mmash dgd3swagbrmmdsado Si0, s R,0, gemgzogm-oemgzonta
0396963053000 s Mgdob RBMod3nedn 93 obagmmadal Msbsdstn gobsbamadaom, 3q-
8060l 85939900L dg8smaqbemmdsedn Ca ©s39330698mma gMad00lb bogdemdaom, gmmama-
9193900l 3306 dzPomdom, (3060l ImdMsgn gmEMBgdal gemssanmgdom dsma dnbndyy)-
800 mgbngogdam 3mndmb@dn, bawsy 3gMomoamon 5cnbndbgds yobazs-smmaqbaon
306mdqdab (33ems, B3060L bsboemmdMagn godmymazs B3Mnma 3Mb3Mg(30980L boboom, o
35653060mBqdL 88 3MEDMbEGL gomnszgdsb.

6196dobm-gm3tMama  Bossgo  gofMsadszsmn  bossogns  3MM©0sb-3oMdmbadmm o
gm3Mom boswagl dm@ab. Bossgn bobosmmgds ©oggMgbzaMgdnma 3GHmaamom, bab-
&ow dgo3g — Dgos s byo@Eacmma-bgbGo Gdg Mgodirom Jagms 3mMndmbEda, 3q-
3qbob BmBngHo 398(339mmdom, boem®3am 3obo 3339060 39830698000 s @MIs 3mTmbo-
9000, 3M31bob gumzs@nmn dnbgdom, domama as(33m0ma Mbatnm, 3Mmyamal by
boBaemdn 3oMdMbo@gdal as8m@m@300.

gmIMoma boswagolb 398039830 gs8mymazqgb 958 agotgdl:

R3gmemgdmogn — gmM8oMrgds 8336030 obsmado, 8g@edmMgmmo ©s 8sadnMa Jobg-
3ol gemmg0mbby, gemmz0mb-pgemm30mbdg s saMgmzg b3Mam8nbs bognbgddyg. 93 g3o@b
a5oRbns ym3mamon boswagal J3q@ndgdol yzgms 60dsba s mgabads.
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bo6Rg6-8odmatin — gomammgds doMomomam doadnmn Jobgdol gemmgzambls o gene-
30m6-qmm30mbby. bnswagn godmamBgzs dMmganmal Dgws baBomal bybEow dgsegy Mgo-
J30000 ©s Lom@dom Fgognsbmdal Mebosmsbmdomoa ©ogzgnmgdom, gmdggdao 860d369-
mm3obo dodmEmdom (50-60%), 3oMasm gsdmbs@mmn ©s gcm 3ysto BaMomdat(z-
3emm3960 96 3mIGM356-3M(3emm3s6an LGENIEMG0m, GPmm dndo yozobygM-ymdaema
dgx3gtnmmdon s 9Mmbobgzetn yobagnmgdol Macm Bsmama 393(339mmdaon.

Bgomo@odaMdymo — gmMBaBrgds dzger, Bomgmo ool geggen® @ -
30096 65939698Dg. Bommgzal odsbabnsmgdgmas 3Mmgamal dmbomsemm o6 dmBome-
mm-gmBFaemo 5939639, 3Mmagarmalb Dgws bsbamal Lab@ew dgezg Mgsdies, bmmm dag-
o bsboemab — 8y039 Mgod309, dmeboddal @edsma Bqzemds, 9gmdggdom dgbadRbgszn
oM335dmmmds ©s gfmmbobgzstn gsbagmmgdal gomnmgdnma 393(339mmds.

39mMo0-3mME0sbn — BMMBnMgds dgmMawn Bgmmadab, as8gRbgMadmma  Bygg-
dab 30Mmdgddo s BY9395390Dg. aodmnMBgzs 3oMasw asdmbsdmmo 3mMonsbo dmeo-
BebBnm, MmBgmbsi sbobnsmgdl Lszdsm LnddmazMg, dysto 3MIGMzgsb-Bom(33emm3a60
LEOYI&T®e-

ymIMsma boswago ngmazs Labgmdaw 393wgan 60dbgdao:

313qbab d98(339cmdoo — 3936 303bosba (>10%), badgsmm 3ndnbosba — (5-10%) s
3306y 393nbosbn (<5%).

96mDaMdal Bobgogom — bab@en assmgboma (3938mbmgsba 96 Lobbogn 3mEnbmb-
&0 6obommdMog assMgboemn), boedmsmme gomsmgbomo (393mbmgsbo o6 Labbagn
3mE0DMbGo Bonemnsba gomsMgzboemn) s dmogt gosmgbomo (3mEadmbEn B babo-
mmdFM0g ao@sfgzbomo).

8969 %0bo. ym3smo boswagol gobgnmamgdobmgal ©sdsbsbnsmgdgmns 393mgan g3m-
mmaonmo 300mdgda: 1) goMmggmmmmzgsba, Bab3nsb-getomgammmmagsba 86 babznsbo
89990 3oMgem asbznmemgdmmo damabgmmao bagstom, MHmIgmai babosmogds ddeme-
360 sDMEBM356-3om 306 bagomngMgdoms dommmannmn BMqdembsom; 2) 8mbammoa bo-
mgdgdob LogsMdg smBodmadsdg, Mg 306530MmdgdL Bnswsoggdal RsdMgsb Bymal g-
¢08L; 3) moz0bygzamn dos boswagmn Mabagn, ol v 353d0Mmgds Jonb gqMmomdgddyg
ymIMsma boswaggdal gos(39mads; 4) bsbdmzmg LydmbaGo gsynbzs (aboz ndznsmaw),
o3 QdOMb3gmymaub 3sdmeyn@3z0b s 8gm@awn 30bgMombamdmJdbal by 3dsm 0b@qb-
Logmdsb; 5) boswsgbsmdmddbal dgosmgdom 8306 sbagn ymdGaemal Lbgs Bossadn
930 300bodn BoMg30emgdal 3o8m.

08 306mdg8mb 5393306980 ymBFaem Bossadn mM3nbaMgdl dgdmgan gmgdgb-
&M boswagbsmdmdddbgmon 3Gm3gbgda: 1) 398mLbbadm]dbs s 3ndnbosgmmagds,
mImado gobsd3ommdadl 833wt Laggamalb J39d dmdo ymdMsmo Indnbmagsba Imein-
bbb Bodmgadbals; 2) 8mgmon 3Mmggarmalb LosgmoGmn gscabgds, dGmaamal dobgco-
300 a58mx30830L 3GME8qdol M3bndzbgmm gomosanmgds s Ladmemmm %830 3q-
qbmgzebo 3mM0dMbENL 393 Mobmzgsb-3g8sdmEgmmn 3mnbmbE b BomdmJdbes.

58 3Mm(39Lg8000 FMEBoMgdam boswagl o3l FmMbmEMBNMa ymdGammo dgggGoenm-
3ol 3Mmegnemn. Bossgn, MHmam@s Bgbo, gomsmmgds ©MgbaMgdbnm K9Momdgddy, -
30L ©MBEs6 Lodsmmal 858)935Lmsb gMmaE ndMgds 3ndnboMgdal batabbo.

boowagol dmmdnzn Dm3ngmn o@gbnsbgds s mdaema, Myobzm 3gMomoal 36n0d364-
mm39b0 babamdmngmds bgemb mbymdl boswmsgm dobsdn dgdsgomo domggmawa dabgMs-
mgdab dgemgdnm LBGSR ©sdmol s Fgmesma mabsdnbgMamagdal Batdmdbsb. s8n-
&™3, boswagnmn 3Hmgamal gomabgds Bamdmewagbl ymdmsema baswmagal BsdmJd6als
39@90 ©335babnsmgdgm 3Hm(3qLL. dgmEewn MabsBabgMomadal, Gm3magdag BoMmImace-
39600 semdm- s Ggembomogs@gdoo (omn@nm, dmbmdmEnmmbogom), s M3nbal
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796399930l megobgamo 3oMadgdal ogMmzadsbmeb ghmew, boswsandn 3Mmen-
mosb bogds gsdmxzn@zolb o boswsgbsmdmddbol smzamew dmdMegn 3Mmmed@qdal
— 3o6M@ng0 BoMnmagdal, 850 dmEab o308l 35M3MBsBqdal as8m@obs. 3L bgmb
bymdL Bnasgqdal §gbol RsdMgzbo Godo.

Bobgagom 08nbs, MMB Boswoamm dMmanmda 3oMdmbs@qdo o6 5¢nbnd6gds s Bows-
3950 gmM3amgds 3gmJ6nsbn 83965 memmdal 4393, Gndmm ymdmaen Boswsada gbgMbam-
3mdd6s Rzgmemgdting asdmbobmemos doemasb binb@ow. 30Mzgm Mogdn, gb sabbbgds Bogong-
698930b dommmann@o BOgdembaalb 0e30L98mM9d98000. 89Mbasbo %adgdals MIMegmgbmds
RodmMba(3396056 gfmam 386bgdL Bo3im3sb mgdnb@qdal, gsbbsmmgdom Lbzasbbsgs
xmdggdl, 3500 ImEnl, ora30mnb Batorgdl. s3ab d98mga mMasbmma Bathgbgdal adme
8080bsMgmdL g3dgqdom dwnwsm s6gdn. 3M8nggn3o(3n0b 3Mm39Ldn Bam3mmagbaema m-
aobmemo 3m3qbmagebo 3¢o3980 BgodMamndogds. gb sbmbBadl o6 asdmtinzbagl megabmass-
0 3¢03900b Dg8mddggdsb bnaagnl gMmbabgzet gobggmmgddy s dofMggmar dnbgms-
mqddg. dombgoezam 08abs, MM 3m3mbmagsbo bogmngMgdgdal d98swgqbemmdada dotdmdagb
RME3mdge3980, Boswoggdal doge 3Mmgamdn Mgodos MRgds LmbEew 8ysgg. dqbodado-
Lag, gfmbabggamo ¢ebagmmgdol dnMa@gdo bsjmgdswm dmdmagns @s dgmMa Sedm- s
396b0E0 35898056 GHMSE MIBbEsMbMBNm gMmzwgds d3Mmagamal baws Bsbaemdo.

Bgs 3mE0dmMbEGgddn 3¢ezq Mgodz00b 5Mbgdmds bgmb mbymdl M 3060L 8mdamnbs-
0oL o MmAsbmm 399393036 3m33emgdLaEo bogFmgdal dgddbsb. gl m3965L36g9mba
boowagol gmmmom®a Bobormolb bBsdamado@mMalb Hmmb sbEmmadgh. 3m33mgjbaEon
bogFogdn gomb §3360L 800 s 0(393L Jg8amBn ©dmnbash, §86ab dgu(33emgemo -
amBsMgmdoom 3s00 gomssanmadal 306mdgdl. s3sb byl @Bymdl 3m33mgdbayco bagm-
®9d0b dogagma dgfsmds, HmIgma(s 3gegbogds MHmamE(z d03MmdmMgmemmanam, abg
®qJbmbol a08mbabmFom, Msda gomswnl Bsmn bLszdsme oEn Mommgbmds. asbbs -
nMgdoo 393605 gb BogMmomgdn B 3mndmb@dn. bbgswmabbgs dgMommdal @bstolb dJmbg
3060b 398(339mmds ©d gobsbomagdal 356mMBEbBMBngFgds baBmawagbl o3 bnswsgqdal
©0536mbE030L Londgm 8s5B396939mmb.

Rodmmgmomo  0oabmbBognmo  3oB396gdmgdn  ©odsbobosmgdgmos  Godnma
4m3ombamdmddbobongol, Gmdgmoi madob 3osebsbnmadal 8nbgozom, oymes  sMo-
0g9M9b(30698gm b LbBem ©oxgMgbaMgdnm 3Hmyomgdae. ymadmamoa bossegnl
aBmm 0bGgbbomMo nxgMgbzns300L ©MML, 3oMzgm Mogda, o(33mmads Bymoalb gendo,
o3 39o3bads goomabadmmo B 3mmodmb@nb bgws Bobamab bbgemsbbzgs bamabbobs ©s
bobamdmozmdalb dofdn §gbnsbmdaom. 8gdsbnznmn Bgdsmagbrmmdam 3Hmagamal ©ngg-
96306985 0b3q3L 5MgL Mgod300b oBgMgbns(30sL Dgos IMMNDMbEGgdal Mym 3g@n
35371053698000. bosog Mt 3Gmanemdo ¢obggmmgdol asbsbamgdol Babgmgom, 8330w
3908Rbg3e 30918060l ogmmgqds bgms 3mMadmBE 0, bemm J3qsedn 30 — 3gd(306qds;
o339, mgdob 398smag6emmds o6 a30h39698L sbgor NGgMaB30s(300L. IMBnbmgsba bo-
30009698980b  dq8500a9bmmdadn  FodmAL ggmmamdge390n, MHMmgdai, Gmame R,
BMBImMe© Mg(3b9396 3MMgnmb. 88000 sablbgds s@sbomags@mn G 3nbol gm@3gdals
3565b0emgdal mog0bgdn@gdsba 3mdnbmgsb 3mMnbmb®dn, Laws dgMomommesn 0ddbg-
3o (335madan gobags-smmaqbomo 30Mmdgda, bogds M 3060L bsbormmdmngn asdmymas
B3tnmo  3mB36g(30980b bobom, o 0b3qglb 88 3mEadmBENb aofiggmem aonmgPmmg-
dsb. babamdmngn mdomo s Gqbnsba 3gfnmmn gsbbobmgMogh mmasbama bsmAgbgdals
o 393nbmasabo bogmngMadgdol dgmamgdom LBMsg nbgmaemadsasl. s8n@ma, 3mdq-
Lol LagFom F98(339emMds ymBFsr Boowsgdn Ladmamms. FabgMsemn bagmngmgdgdals
360d369mmm3560 3sbs, Mm3gmoz mM3s 3mEadmbBE 930006 dgnmzgabgds bggdal &g3gbzgdoom,
Jyatgdom LbAosgsm Mdmbogds bnawsoal. cm0bsdnbgmammgdal s gMmbabgzstin gsbagm-
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mqdob Logdomdolb as8m, ym3Msmon Boswsgn dgmsmgdoom domamo dmsboddol Gqzomdom
bobosogds. dmsbmddmmo bysmdswn ©s semdnbo 33069 Bommgbmdomss, Bogmsd Rgqm-
mqdog sm80bolb dg8(339mmds MBH™M s, 30006 Bysmdowal, Moz Bgegy Mgsdznab
306md98dn 2565306mMd98L dmsbdmdegn 3m33emgdbol pamdstgmds.

gma3Fmamn bosmagn 93mm)(30MaE s Godmemmaonmsm boswsgma bagstnl gobgo-
256980L goM3399m bl BamBmawagblb. 8obn BnbsdmMmdgwn asbmzomamgdgmn s
3MO©056-35M3mbsdmmo Bossogns. 3530390M 30Mmdg3dn byednfrmmon g gbnsby-
30l ML ol GEHSBLEMEMIaMwads 9By (3Gmg6gM) Bossado.

4mIMombBomImddbobmgal @sedsbobnsmgdgmos, gfomnlb 3bGng, 3500mbgdal gs8m@m-
&35 Bymab omBsgemn @obgdno s, 8gmAgl 8bGns, domo dommmaon@o o3M8mms30s
3330056 Loggafdo s 3M3nbmzgsb 3mMHndmMbEdn. Mo ggbgds gsmabgdsl, ab dgodmads
0gmb Bmameg 30M39mon JobgMamgdal &MabbammBsznal dgmgan, aby mabgdno bob-
0gbabs ombyn 3mB83mbgb@qdabash.

0gmmbmdomman mz0b93980. ymdMamo bossegn dofomosm Gyom ofal ogsfa-
mo. dgsmgdom (3067 Bsbaemo (M358 gbs 3onbbobymal bememdn) somzabgdamos bobm-
Bem-bs3gm@Mbgm  JMmEEMgdom. s3Mogsm, ymIMmama Baswsgo gsdmaygbgds mam(s
LobBogo, Lomnd-badmgafn s Gyob Logstgema.

Labmggemm-badgn@bgm LogsMammaddy bdnfsw dgndRbgzs gMmbommon dmgmabgdo. o3
LagaMammgddg ymdMsmal baymayng@gdal gomomgdnbomgzal gowsdbyzg@n 8603369mmmds
0d3b 9BMBaab Lsbobsmdwgam mmbobdngdgdal go@efMgdsl s Lamsbswmm sgMm@Eqdbozm®
gmbby domamon g839d@ob 3m3(3980 3MEEMEgdal gosmgarmgdsb.

gmIMoma boswagal Bogmazngmgdsl dMmal Bnbgmaomm@o s mMasbmmn babmdqdal
a59myqbgds. boswaogo 330609 Gommgbmdom dgn(303L bbb gmbym@mL s dnMmmnby-
do@ sDMBL ©d 330@mB sBMEBNobn s FmbgmMashn Lalbmdqdal gsdmyqbgds dgbsdRbas
9989J&L 0dmgzs. ymIMmama Boswsgn Lszdsm Mammabmdom dgn3o3L 3oemomdl s joemadn-
80560 Labeydgdab g1399@&0 dgeMgdoom edsmos.

bgdm 089690l ym3em boswagdg Ro@omgdmmo (309800006 (3065dg, 1963) RsbL,
®m3 dobgmaenmmo babedgdolb (N Pg,) 9989688 Lo8nbwol dmbsgsmo gfo 3gg@ecidy
14,5(3-000 35boM@s. 33bbs3mmEgdam domam g39d@b ndemgss BobgfaemMo s mEasby-
mo Labedgdal gRmEAmmmn gsdmyqbgds. gmbymmal dq@8sbsd bszgmmsb ghmsw (208
boggmo + P ) bodabeols dmbsgama obgzg asswows 14(3-0on.

gmIMoma boswagn, ©33s33symaynmadgma gadognmn m30bgdgdal gsdm, gsbbs -
0Mgdoo bgmboyGgmas 3Mazembmosba Bofgszgdobogal. bgmbaeyMgm 3mods@nem 3o-
md9330 Booogn 3o8mayqbgds 3965690l J393ss.

ymIMama boswago bszdeme dmamemns BymabdngMn gimbanbawdn, Mewash babosm-
©qds 39Mgo gom@Msonmo mzobgdgdom ©s domsma §gb@gzoemdom. 830l gofMs,
8dndg 89460360 dgaqbormmds ©s 3oMan gsbEMmn]GnMads 3Maddngmman asdmto-
3b33Lb JoF0b3ogh gBmMBbasb.

&Yob 4393 a96300m0M9dmmn ymIGomo Boswsgn babnsmmgds Bysmossznomn ggmbd-
(3090000, abobo 0Mmgg3s Gyob 30MbJabrs Mgdab, Gyab bobdno asbswammadol s
dmngfo 0b68gbLngmdal s8m@mAgznmn dMgdom Gyob gs3gRhbgMmgdol dgdmbggzsdo.

Bsdmomdo Gyab 306b3nbrs FMgdol s as89RbaMmgdal ML, boswsagn nyabgds, mm-
30 LBMogem ©bgds s o6 ngmbgds boswaogdon. Boswmsgn, HmBgmoai Gyab dmdeal o
a539RbgMgdol d98ga 3oMas3L 333006 Logamb, 083936gds, 3oMaszlb LG,
Byosmo smoM agnm@BMgds, boswsgol gm®mgda 0adsbgds, Mo bgmb @dmal Bossadn
Byemal Rogmbaab. ymggmogg gb Dol 8s365 bgmedntrmem RsBmbawabl s s3(306M73L
LaboMggdmm Bymal boswsgdo Rogmbasb.
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domamn Bgbnabmdal bgmdgddo 8wnbatggda dogmo Bemal gs63s3mmmdsda bobosom-
©70056 M3bsdsMNn ©bgdom s 36 gsdmadzom 3336030 asdmba@obn, g.0. sbgo bgmdgd-
do o6 brgds bnowsgnl gMmbos. gsd5RbgEgdmem bgmdgddn 8rnbsfggdo sGemabsbbmen
Byosmabamdom, gonmgdnma 8336030 a58mbo@sbnm babnemmgdnsh, Ma(y godmagMmgdamen
9OmDomen 36m(39bgddg Bommncgdb.

16.2.8. ym3Msm-3s30 bossan

dmgomn @sboboomgds. ymdmamm-dagn boswogn babnsmmgds ddmogto Jmdmbmzsba
3mE0DmbGom RsdMgbo Bymolb Mgyndnl 30mmdgdda. boswagnl 3Mmaamlb Rzgmmgdios
399gan dgbgds ogb: A-A-A-A"-BC, 56 A -A-A"-AC,. 00sabmb@ognmn 35h39690gmons
3Mmgoeab dog-gmBFaemo (3o ymdGaemn) dgggmoemmds, 3mdGm3aeb-3o3mmagaba LG M-
J& DO (3o3emmzab-dom(3zemmmzgsba 3mM. A -3n), dqoMgdoom gbzngMa sggdmmgds, Jom-
3mba@qdal dmbemmds, LEGHMIJG TN gRMgnmaddy LybBo bodzMmsemyg. ymIMsm-do-
30 Bosogn a03M(39mgdmmos 3306 3o3395b0mbby Byab LM ygmadn Dzl Mbawsb
1100-0056 1600 398Ms3g. gb Boswsgn Mdmamme 98nxbgds ymdGam boswagl.

dgbbogemol ab@mos. badetmggmmdn qb Bossgn 3 LabgmbBmeadno 3oMggmor
a53mym o. qfdadgd (1987). 35639 8mag(ze 8nbo LMo g965babmMo mabsbosomgds s
osLdMMS (30039 BnoEag ™ Godsm gsdmymegnl smzomadmmds. b3goomyM mogg-
Bo@mado dbassgbn m30bgdgd0b 8Jmbyg boswagn oo bsbos sGab (36mdaema. 3. 3mdogbs
(1953) 936m30L boswsggdabsw8n 8ndmgbor dmbmamagosdn smbndbsgws, Mmd g.6. 93-
BOMAmo ymdMamn 3530 (39mgdamemas AMnmmgo ofMmabonsbs ©s agm-dn. 356 sem-
6036s, H™M3 3oMzgmom gb boswsgn gsdmymagammo agm bmababa-bqdal 8ogh xa 30093
1930 Bqemb. 3. 39980960L gob8sHBgdom Bnswsgn bsbosmmads 8dmsogma 30dnbmgsbo 3m-
G0DmbGom, 3mdo JgxgMammdom, BgoGMomummsb sbemm Mgsd300m, mabaBabgsomaddn
3mbm3mAoenmba@ol LodeMdom. abobo gm@mInmmgds sdmbomgath Jobgddg — dobom@g-
3By, ©0085bgddg, dadam@ad Gnnaddy s Lbg.

Mbafgomdo ©d Mdnbgmdn o8 Bosoaglb gedmymayab  ymdGsema  ds380babgdMnls
LabgmBmEgdnm, d3mEmbgmdn — 43¢ MHMEMEo ym3Mormgdal, dmbmmmgmdn s dms sbos-
do — Jog-ymIMomab s Lbg.

Lagomzgemmdo gb bossgn gsdmngamos 3. 308(39395 (1927) 8ol Gyob Bozdnbabyg-
36980L babgemmbmoadom. ngo scbndbsgws, ™8 gb Bossgn gsdmaMRggs won bnddems-
3600 s 356300567800 dodomBFn mogqdal gsdmazn@z0L cnbol 3GmEn]&gddy. mucm
63M0emgdno ymdmeem-3s30 Bnowsgn smBmbagmagmal 3mbol @yob d393 gobbBogems on.
33060badgd (1950). dobo godmzgemgsznm gb Bossgn babnsmmgds BgoGMomuEmmsb sbrm
95Jnom (PH=6,9), dmsbmddmmoa 30m0mbgdal 3g8sggbrmmdsedn aozgmomon Bysemdawal
33069 3993(339mmdao (0,2-3,683.93/100 aM. Boswsgdy), Ladmomm mabbstn 894sbo Mo
d50a96emmdom, 3ndnbob Dm8ngMn 399(339cmmdom, Lom®8nm 399j80bol s gMMbsbgzsMn
79689mmadal goM33999m0 gonEgdoom. o. 330bnbadgd gl Bnswsgqdo doszmmzbs gmadmsmb.

J3mermgos. 4mdMaen-3530 Booognl Bosseabsdmad]dbgma Jobgdo Bamdmmaqboemos
0bqba@-dsbom@Bqdnm. Mgmngyn Bybstns, doMomomsm LadbEmgomnbigh wobfoma go-
353980 dbgdns.

ymIMom-3s30 Bosogn gm@mdammgds Ggbnsbn 3mmndsdol (afnmn bosgbmmoon o
3030 DaBoom) 306Hmdgddn. yzgmedg (3030 m30b — 036360b — §733gMe@ MMy -2,2°C-b
MMab, bmmm yzgmedg omdamo mz0lb — ogmabolb — 18,6°C-b. Ladmsmm Bemomo 893~
396G M 8,0°C. od@oym §933gMagfoms xsdn 2200-2500°C-b ¢omab. Loggagdoom
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3960meab bobamdmagmds bmon m3gs. baemgdqdal Brmogmo Momoqbmds smbgsl 70033-b.
bormgdqdal 8ojbodsemmn Gommgbmds dmmal dsnbbs s ngboldon.

33965 gnmmds BoMmImamanboemns sm3mbagmamal 3mbol Jmbbatgdao. yg asdg-
Bbgmgdmmos o of Logdomem dmogMam oMol go363gmgdammo domobmagsba Lagsmo.
Fqbbogdal gofms o9 a3bzwqds Bomambomgdn s M3bombamgdo.

3mmaocnnb 3969385, 0930b58980 5 boswsgBom3mF8b9emo 9emg896@smemn 3Gm35bgd0.

ymIMom-3530 Booeg g0l 3Gmgnmb 843 3g8mgan dgbqds:

A, — 3330560 boggato Lboddmognm 1-263, dgbalb s bbgs dgMgbosba %0890b ggmo-
900, §MEBgoo s baymazgdo;

A'— 3939bmgabo 3m0Ddmb@o LoddmagHam 10-1503, Jog-ymBMsma, 3o3emmzs6-8o6(3-
3emm3560, Mobbatin, dgmeMgdoo BbzogMn, gosbams Mobosmsbmdamo;

A" = 3n39bmzgobn 3mE0DmbGo boddmogmom 15-25L3, ddn ymIMoma, bGEnEnEam
90ngnmgddy bbde LadzMHmomy, 3MIGmM36-353mm3960, Mabbstn, 8mB33603mM, asmab-
3 MbEsMdbmdaco;

A" = 3n3qbmgoba 3mE0dmbGo  boddmogHom 20-25L3, 8gdo-ymBGaemn, mabbato,
3md33603m, 3mIGmM3s60, LGENIE AN gMMgMmaddy bybBo bodzMmamy, aswsbgme
— baomgemo;

BC, — Jobab3gb gofmadagsmn 3mE0oDmbGo Lnddmagmno 15-35L3, ymdMswmo, 3md@m-
396-d 3o, mobbsmo.

ymIMom-3s30 boswagn asd8mamhgzs ddmoegtn dog-ymdFamoa (34d-ymdMoma) Jxmda-
bmgsbo IMEDMbB oM, 3MBBM396-353mM3560 (353emmM36-Boti(33emm3960 3mE. A1'-8n),
LGOI Mo, LEENIGNENm R Ymaddg Labdo LodMmsmoao.

ymIMom-3s30 Bnasgn babnsmmgds Lab@ew 85939 Mgodnnm. bdoMsw dgognabmdal
yzgmadg domomo 80R39695mgdo 50b0dbgds Ime. A1'-30, bmmm obnb3gb gofsedsgse
3mE0DmbGdn dgognabmds @dz0Mgbos. Indmbolb Jgd(339mmmds Ladmsmms, bmmm bm-
309M0 dgdmbggzedn — omamon. boswsgn s INdnbomgdamos — d3gms dmeinbmb-
&30 3m3qbab dq8(339emmds 5bg3L 1,20-1,79%-b. 393mbolb Jgoagbnmmdals dobgmgom
mame 3980b0b, 0Ly GuEmamdgezqgdol BMsgomm 39850896mmdsdn FoMdmdl Ca-
036 539330698 m0 83-2 gMog30s. boswsgabmzal edsbsbnsmgdgmas ,boswsgmen
31306930L" 33069 Lowowggdo. C3 : Cg Jggemmgds dgo0a6L 0,72-0,98 s 360d369-
mmE 0(33090s 3Gmagnmab dabgognm. Boswsggdo Rzgnmadtng LabGew sMedsdmating.
5M535dmmmdal baMobbo dgeagbl 1-56%-b. Josbodmmo 30m0mbgdal 3q3s0gg6rmmdadn
FodmBL go(33momo 3oem(30¢9do.

39d5603m60 358500896 mBolb Bobgogznm, Boswsggde 8nggnom3bgdosht 3dndg onbbs-
90L. magdab gMog300 ©d FadogmEa mabs basmsgab d3Mmgomal Babgogno 3Godd0m-
Mo 09bsdMa@ Mol gobsbamagdmema.

boowaggdal s magdab gsedzeob domnsba Jo8omma sbomabal Babgoznm, datomswn
9963 99mgdols (Si0,, AL0,, Fe,0,) 3565B0mgdsdn goM339mmn sMegMmagzetimds senbnd-
6gds. 530Lmsb, @aLEMgds Fe0, 398(339mmB0b g0 3390 s 3Mmgarmalb J3gws
bsBaemdn. mgdab Mog30080 dmmamendo guemogdol Babgwznm boswsggdals 30bg-
60@@60 6060@0 cgmﬁanﬁggaéo boo@n@‘gﬁm @030[) 80b3(g300).

ymIMom-3s3 boswsgdn smnbndbgds sMabomnzs@nMo ©s s8mEMgmmo M30bab gowon-
©9dmmo 353(3390mds (9G™ 8980, 3000609 YmBGaemdn). boswagal 3Mmegormal dobgco-
3000 33mMgemo 6 3060b go656nmadals Ms30bgdnEgds ommnmgdl 8nbo gomsswmanmadal
dmag® mbatdy.

ymIMom-3s30 Bnsognl dofomswn 9madgb@otrmmn boswsgbsmdmadddbgmo 3Gm(3g-
Lgdos: 3n3nbBsm8mddbs, 3ndnbosgMmaggds, asd8m@m@3s, bosmadadszns.
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ymIMom-353 boowagl ymdMommsb s d933065bmsb Bogma g LogForm 6odbgdo
og3bL.
gmamomadmab 3oL sobrmmgqdl Lb@ew 893y Mgons, LbEo sMedadmMmmds, 36m-
goeab aoM339mmo gomabgds, 3ndnbob gumgs@en odo, sGsbammns@Mn s sdmm-
Ao G3060b go6aBnmadals babosomo.

353306930006 30 —8dmogHo 3ndqbmzebn 3mEmabdmbEnb sMbgdmds, m&mds Indnbomgds,
boswagol 3Mmagaemalb 3obgmzom — mgdob o FobagmMn mabol cmsbsdamn asbsboengds,
mbbborn bsdmob wsgzgomgdama bonwgqda, FM3mbaob d53s0a9bemmdsda jom(30mdmsb
5353906 9dmmn gMod300d0b 83390060 Logsmdy.

ymIMom-3s30 Bosmsgn gsbbbgsgmgds ymdmemabash 8dmogn 3mdmbmagsbo 3mn-
BebGnm, M3y IndnboMgdom, boswogol 3Bmgamal Babgwzno magdal ©s gabagymo
®0bob Mbsdsfn gobsBamagdom, mblbbswn b5dmanl sdzgemgdama bowowggdoo.

ymIMom-3s30 boswago gobbbzegwads do380babasb LybGo 8739 Mgodinom, 3ndmbab
03‘3@30@‘360 @0300), Bﬁ)mq_r;nqmb 606333‘3@0 600)0536007.
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6ab. 18. ymIMsem-ds30 bassaab dofMnmswn 3sR3z9698mgdn

Joboggnzozns. boswagol 3emsbogngsEns gaM-goMmdoo ©omdmdsgzgdmmos. 53gs-
3o a08maygmazs gfon 398030 — Gadnmn ym3Mse-3s30, HmBgmoa Gndab (36985L qg-
Lodadgds.

a53moygmazs ymdMmom-ds30 boswagol mtn g3sfo: RzgmemgdMngo s sMsbemmasbzn-
»oMgdmmo.

ymIMom-3s30 Bosmsgn nygmezs Labgmdsw d98mgan 6ndbgdoo:

3n3qbmzgabo 3mEGH0dmbBnb Loddmazmno — 3dmostn (>80L3), Ladmsenm Loddmazmal
(80-400L3), 3(3067g LNAdmgmal (<40L3).

8969%0b0. 58 bossgol gqgbgbabn wMdmemme M 3933060gds  gEegsbgdal  (sb-
©9b0@-doDaemB9d0b) JoBom@ Fg3s00a9bmmdal, 39Mdme, somz0mdal domsm d93(339-
mmdab, Mobs 93s8gds abogs, M dmbgdfnga 339boMgmmmds (scdmbagmgomnl dqbs,
mMbg0 domobdabatn) Brnmsfns 3o (30498000, domemaon® BEMgdGHM63530 Babo 06Eq6-
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LomEo Fmbsbommgmds as6s30MmMdg3L Bosmsgal mMasbmmon s dnbgMomamo bobomadal
3d0mm ©o393d06985L o 3Mmgoemdn @3y 3qdMbmazsbn 3mENDMbEGL SMHLYIMBSL.
&qbab Rs3Mg3bo Mgendn ge8mMazbegh 3omnmBal  306dmMbaBdal ogmmggdsl s
bgemb Bymdl m3008ymegan 3Mmagamol Rsdmysmmndgdsb.

386mbm8omemo 030b989380. ymIMsm-3s30 Bossan gMmmbommo dmazmgbgdal Bndsto
bagdome daMons. dgaefMgdnm 3393360 3emadsdm@a 3oMmdgdo, Jombgosgsem 53 Basws-
a0l domomo 3m@gbzomo bogmazngmgdabs, brmmogh Labmgmm-bsdgnmbgm gsdmygbg-
dob. Logdomm gx89d@mM0s 30dmygbgds Ladmgmgdow Lamsebsm mmbaldagdgdals gsmge-
mobBobgdoon.

16.2.9. 3mF©036-33M3MbsGmn boswsgo

dmgoon obsboomgds. 3mME0sb-300dmbagmmo baoswmagn babnsmmgds LybBow ©o-
396 963060939ma 3Mmgomom. bossgn® 3Mmegamlb Rzgmmadmng 398wgan 3qbgds o73bL:
A-AB-CD. dofnomsms@ gmMdntogds &yob dmbsdn obgo Jo6g3Dg, MmBmagdni own
omEqbmdnm dgn33L 3om30998ab 3oMdmBaGgdlb (300d3980, BsGBsFaemmgdo, menmdn-
&9d0, 89Manmgdo ©s Lbg.) s bobosmmgds RsdMmgbo 96 3gMommnmsw Rsdmgisbo Gqbab
990300. boswago gsdmombgss 39Masm 3edmbagmma 3ndnbmgsbo 3mEMadmbEnm, ao(3-
3ol domsen §gzemdao.

3MEI006-30M3MbsG e bossgnl Gomomdn J3g946al bagMomm gomomdal 4,5%-b
(317 20035-b) dgo003960.

9L Bossgn PoMmmEss ao3M(39radamo absgmgom bajemmggmmdn — sggbsbgmdo,
LaBgaMgmmdn, Moge-mmahbnddn s bgdm 08gMgodn, saMgmag smBmbagmgo Ladstmgg-
mmdo — Boomemgondo, LadsBRsdmmda, 3obgmbs s JoMomdn. 53 Bnswsgal sMgaema gdmb-
3935 30693900Ls s BgMagmgdal sMgomb. 3MMEEsE-35Gdmbodmma Boswagn doms-@yab
LaBBYmOb goMEs ao3M(39madmmos 9bosbo s 3IMsma bimdGMm3nzgdol dmbsdn s
3omomBmnsbgmdo.

d9b6ogcmols nbBmEns. bodetmzggmmdn bgdma33sms-30Mdmbagmma (3MEMEsb-3o6mdm-
bo@mmn) Bosogn 30Mzgmoem dgobbogme b. baobommads (1913). 53 boswogol xamesda 356
a53mym m@o babgbbgomds: gobgomamadmma 306d398bs s 3gMagmgddy. 393wamadda gb
boswago 3gobbogmal a. Gomabadgd (1948), 8. badedznmBs (1956, 1965), 0. sbgsxsmndgd
(1965), g. Bo3ondgd, b. shzedqd (1977), o. Rbgndqd (1977) o Lbs.

3 LodadzamBs 30MzgmB8s 3gabbogms o3 Boswsgnl JoBon dqdswagbermmds, ©osdan-
dog0 3emaboggnzaznalb Lsgznmbgdo.

a. Gomabadgd RggmmadMog 69dmB3sms-35M3mbodmem boswsgmsb gfMomsm asdmym
96d0bm-Bomgemo 9.6. ,Terra rossa®. d99am3ddn 8ob3g Fmazse ymdMmoman s yogobggmo
Bosognl gommsdsgamn Boswagol —,,Mg6dnbm-ymdmsmn® ©s ,6Mg6dabm-gyog0bggcn® bas-
a0b ©obsbosmgds. 398wamaddo (39em3g a98mym 8me-8rgmmb 3MMENSE-35M3Mbsdmemn
Bosogn.

Lagomggmmb  3mEENsE-35Mdmbogmma boswogn Gotmme dgabbsgms o. Rbgndgd
(1977), 396dme 3969babab, ggmamegoabs ©s 3mabngngsnal bsgombgdo.

JGMrM80s. 39Mdmbodmmo Jobgdal sfgemdn g3b3098s Mgmnggnol mMa dofomswn
0301 amd(305Mn s 3MbE . d0Mggmo omasba gsdmdmdazgdmmons dggma 3ynb-
39693000, gb G0do mByz9@0 Do gowab sbsgmgm LogdsMmggmmb omsmBmosbgmdo.
amma(305emMn Mgmngyo dofomems Bom3mmagbamos ©gMgnbgdom, (30639800, GMm-
39000, 35698000 s bbg. 30MbGMEmn Mgmogno FoMOMEes gogM39eadamo ©sbsgmam
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bagomggmmb dqs Lo ygman. 3oMLEMm0 Mgmognelb gobznmsmgds ©s3o3306Mgdmmos
33O Emmo bobGgdab Bogggbndmsb. bodetmzgmmdn s®Rg3ab 3oMbE Mo dmamgbgdal me
RBmE3ab: 80bobdzgdol s bmedntrmemb. sgbsdgmal 8malbbabgddn jeMLEMm 3Gm39-
LgdEb gFmSE 5006ndbgds 89byEmmn Bmgmabgdo(z, MmMmaday sysmndgdgb Mgmogal
396ymm-300b@ M gm@TqdL.

3MO©056-35M3mbsdmmo Bossgal sgomdn Mgmogin gembommo Godabos s Bom-
dmeagbomos @gba@a309M0, @IbIREIYMB-0393NmI30TMHe @ RbIrI30YM-8gByHy-
™m0 3mE3gdoo.

boowsgbsmdmdddbgmon Jobgdn Bomdmmagbommns 3oMdmbo@ma Jobgdoo (303980,
396a9emagdn, ©memmdoGqdo s o.3.). 3oMgdz0sbn Bmgdo, GMmgdoz BoMmImoagboros
35030b s ool 306d39d0b 8dmogMo gggbgdom, Mbyzg@o bmemomss gogndnmo Bw.
RBLEMESE mabol (byAsdab) Jgosdog. Lbgssbbzs 3mndsdm@ 306mdgddn o6dMbsd -
mo Jobgdolb go8mazo@ 3ol 3Mmend8qdo 96 nbsmBmbadl Lobyobl Bgdsaqgbrmdsls, o6
LBFogom oMol 396HdMbo@gdL. dg360s M Zngdamo 39Mdmbsdmeman Jobgdals ozn-
L3gdDg — L833M039,, BMMNSbMBSDY, Jobal ,boEBnbogdg” (3g@Mmamegamma dnbs-
693900L 5MLgdmMdaDdy).

bagomggmmb @yob Dmbsda 3emnds@n dmBogMsm mdamoas, yggmadyg (3030 030b Gg8-
39Gs@m@ss -1--4°C, yggmadg mdomal —18-20°C, 5@ 0t §g33aGs@mmems gsdn — 2000-
3500°C, borgdgdol Mommgbmds 30 1400-160033-b ombg3b.

339656 gnmmds BoMmImmagbamas 3qbbom-M(3bombafmadnm domobgdal geom dm-
boBamagmdom. s030bgdmmn GaMmmdgdn as8mygbgdmmas 3965bab, baboemal, dsc dmEal
LmdGEM30gmema bgbormob, oxbabs s Lbgs 3Mszembmasbgdabogab.

3mmegomab d9698s, mz0L938980 s boswogbsmdmd86gcma gemg8968stmema 3Gm3g-
bgdo.

3MO©056-35M3Mbs@mem boswsgol 3Mmgnmlb s43b dg8maan dgbgds:

A — 393qbm3zsbo 3mMHndmbBn LoddmogMom 3-sb 2003-8y, dmdo o6 dmdo-Grmbo,
Brgrg® yo30LxgM0 0gfnm, doM(33tmmzsbn 96 BgMarm-3m3@m306-8sM(33emmzoba LG M-
J&F0m, gosbgms 0sbmsmsbmdaomn;

AB — 3500535350 3mE0dmb@o bagHom Loddmazmao 20-30L3, o ymadMmsman, dom-
(33mM356-3mIGM3560, gswabgmes — bamgmo;

CD — gob0bggb goMmsdsgsema, boddmogmam 20-30L3, ymdMaema, 3MIGmzb-smoba-
mo.

3MEIN86-356dMbBs@memn bossgn gobbbgsgmgds 3oMmasm godmbs@mmo 3dnbmazsba
3mE0DmMbGom, BoM(33emmzebo o6 B3tnm-3md@m3e6-8ot(33emmaebn LEMNJG Moo, Fom-
J390%g, 3o dmEnb, mEmBadnbgdmm 306390, asbzomemgdmmo boswsan, MRE™
bomba@osbos, goMg 89Maqgmgddg aobgomamgdmmn 3ME0s6-35MdMbodmmn boswago.
96nbs s 08539 306mMdgddn gMaqmaddg 30meMmads M@mm ddmazmo Bossgn, 300Mg
306390bg-

3MEI06-30MEMBsGMemn boswagn babnsmmgds bgo@Hama@n ob LybBow Gudy Mge-
J00o. 3ndqbob d59(339emds DmBogFns o6 3306, 58sbmsb, 8Maqmgddg asbznmatig-
dmemo boswagn asd8mamhRgzs 3ndqbol Bogmgdo d93(339mmdom. Bmamtiz Bqbn, Bossgn
03 IM3nboMadamoas. 3063mbaBqdal d53(339mmds 89MygmdlL o BafMamgddo (20
— 50%). 3dmsborgogn 3m33mgdbo dsdmatine gmdgqdnom. meboddmem o303ty dm-
ol LagMom xe8ob 92%-8wg. 306300 a9630mMqdmma Boswsgn babnsmogds mabs,
boeom 396g9mgdDg — mnbbsma 8g4sbozmEa dgmaqboemmdno.

30643989 aobznmemgdmma 3306 LoddmagFalb Boswsgn MFMM mabsbas, 3oy
3dmostn boswaga. B3nMam 80bndbgds 3Gmaynmal dus bsbaemal gsmabads.
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®0b80bgMomaddn FoMdmaL ImbmImnmmbadn s dommJsmbgda. Bosseadn dom-
2)(*)2)36 65060[) bn@odo@gﬁm 03(')(4)8360.

53M0800, 3MOENS6-35MdMbsGmn Boswagn babnsmmgds 3oMgsm godmbadmoa 39-
qbmgzeba 3mEaDmbGom, byo@Gomama 56 Lab@ew Gndg Mgsdirom, 3ndnbab dm3agmo
3998(339mmdom, 33msbogesn 3m33mgdLolb BodmMmdam, mabs 96 mabbstn 3gdsbozma
dq00a960cmmdaom, M3060L Loemozsdm®a mEm3gdol Logemdoo.

3MO©056-35M3Mbsdmem boswsgdo doMomomn gmgdgb@etmman boswsgbstmdmdddbgema
36m(39b9800: IN3mbbosmadnbszns, IndnbbsmdmJdbs s asb@®mddm@gds.

3MO©056-35M3mbsdmmon boswago gobbbzsgwgds ymadmsomon baoswmagobash 3o dg9g-
Mommdom, gdggdoo domsma dodmEmdom, Gy MgodiEonm, LybEew godmbagma
asm0bgdom, 3063mba@qdal d93(339mmmdno.

3MO©056-35M3mbsdmmo  boswagn asbLbgezmgds yznomgmBabs-gbgFo Boswognbagsh
35969M9dmmn 3mEAodmbEGolb @dmbmmdom, &u@g Mgsdirom, dofomswn gsbagmmadal
398-b53mmads@ 0658560 356sboemgdom, JoMdmba@qdal d98(339mmmdno.

Ca+Mg
F59bo % pH CaCO: % d-pdg/100p6 b <0,001 83  Fe:0s ALO: SiO:
lid 0 3 6 9 € 7 8 20 30 40 0 20 40 10 20 30 O 20 40 60 80
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6sb. 19. 3mMEN36-33M3MbsGmo bodswsgalb dofMamamn 35Rz9698mgda

Jerobognozns.  3mE0sb-3oMdmMbs@memn Boswagn 39Mmasbgdlb Lsd Jzg803L: Go-
3L, aodm@&mmbs s bomgmo gg&ob (,Terra rossa’).

3MO©056-35M3Mbsdmem Gndme Boswsadn 3oMdmba@ada smnbndbads DgwsdnMnwmsb o6
313qbm3e6 ImMnbdmBE 0. boswagn 3s8maMAgzs 3MMENsb-356Mdmbagmmo boswsgnbogzal
35bsbosmgdgmn 30L9d9800. 0L FomsMEgds ymIMsma Bossegnl sMgsemdn abgo Jo-
690%g, MmMImgdoz oo MemEgbmdom dgn3o3Lb Fomomdal 39M3MbsdgdL. 3Mmenemn
LabBoss gobzamsmgdamo, oo Mameabmdom dgozezb boMbs@Lb s Jobals 653@369-
390b. 393qbob dq8(339mmds BmBogos. Josbmgdol @gzomds Bsmamos. 3ndmbmgsbo
3mE0DmbGob Mgadz0s bgo@Memaos.

3MO©056-35M3Mbsdmem as8m@B @ mm boswsgdo 39M3mbsdgdn 5mnbndbgds nrmz0n®
3mE0DmbGdn. Bosogn 3000M©gds 3oMBdmbBoGmmo Js6gd0b dgmamgdoom 8dmogH gea-
30mb-gmm30mbby. 3Gmagnma bsgdsme ddmagcns. 3ndnbmazsbo d3mEabdMBEEL Loddme-
369 >0bg3b 20-30L3. aezomEa IMENBMEEN dmB33M03ms, bdafsew gomabgdamemo.
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3MO©056-35M3mbsdmmo bomgmo gl boswago (,Terra rossa®) znomsmogds 333603
3069398bs o 3gMagmgddy. boswogn bobosmmgds Lbgswsbss Loddmazfom, 35MdMbs-
Gmemmdoo b gsdm@ G 30m, Boomgmao Jgmgmommdam, bLybBowm 8939 96 Bgo@Hormmmn
9odznno.

3MO©056-35M8mbsdmem boswsgdn gsdmymazqgb d58gy 3396 gdL:

306g30060 — gMEI0Ggds 3060390, aobbbzsgwads 3Mmagarmol 8306 Loddme-
3600, 8603369cmm360 bombs@nsbmdom, dsmsmo dmsboddal Ggzsmmdom, 3ndmbab
badmamm ©s domsmon dg3(33gmmdaon.

®0b0sb-3gMggmato — gomommgds 8aManmgddg, oMdmbogme  J308batngddy o6
»0bg3Dg. aobbbzagmads boMbo@nsbmdal mdmbemmdam, ddmagma 3Mmgnmoao, 30dqbab
5 39MdMbs@ g0l ba3mgdn d98(339cmmdaon.

3MO©056-35M3mbsdmemon Bossogn ngmazs babgmdor 3ndnbmagsba dmModmbEnb (8(30-
&g <15b3, Ladmsemm >15b3) boddmoznl dobgwz0o.

8969%0b0. 30000056-3003mMba@mma boswagol @gmsgsbgdo (306dzs s BgManmgdn)
dofoms mgboegdl (SiO,, AL,O,, Fe,0, os Lbg.) dq0(303L 36033b6gmm Bomogbmdno.
08 obgddg abobmgdmmo ma@menmgdo-cmadqbgda, bagbgdo s Lb3., Jobmsb gmamg-
dooy 2-%gf 890 MomEgbmdom dgo(30396 3o530bsb, 7-%gf 8gd0 FMemmgbmdom ALO,
s 5-x9f dg@0 Momepabmdam Fe,0,. mdmsdmgbo d(309b569930L Jogf dabgfomndo bo-
30009693930b domemanmo dghgzamn dmebmddol dgmgasw B3mnmdnbs dmnoMogds
doomsn mgboegdnom. 33 boswagqdal Bsm3mJd6al 3Gm3gLbda dmbsboemmdl 3om(zmazn-
mo 396db0sbo s daemabs 3(3965Mgqda. dgadmgds amdzsl, Mm3 gb 3GmEgbo 3mEwns-
6o Boo@sgbsmdmddbol 3Gm(3qbab babnomb o@ofMgdl, Mabs gobsdammdadl 3(3gbstgoms
domama 39MBg3n00 dmsbmgds. d(39batigms badmgdo Bomama Ba3Mnsbmdoo babnsomwg-
3056. bossggda godmnmhgzs 3mdnbob 0b@gbbomMa ogMmazgdom, oz asbdnMmdgda-
mos obgdal 30M3mBo@memmdab godm boswsgbsmdmd]dbal 3Gm3gLal byn@Marmmn (56
LabBo Gudg) 5L 30Mmdgdda mz0mBymasmn 3ndaggnzsznol 3Mmzgboom. Boswsabom-
3mgd6ab 3Gm39L0L 6B gbbogmdsl dg3Mom aobbadmaMeg96 Jobgdalb 358 Hmamognmma
dq00a960cmmds @ Mgmoggraco 3ommdgdo. 3ndqbolb yzgmedg 0b6GgbLomMn ©ogMmmzgds
5206036985 3064398Dg Boc3mddboem boswasgdn, bmmm 83069 ogMmzggds — menmdn-
&9dbo s IgMagmgddy. boswagolb BsmdmJdbs wms3o3d06Mgdmmas sSemd@mbn® 3omdgd-
036, 385bmsb 539330 gd0m, Mgmoggelb WoMymzem gmgdgb@gddg asbzomamadmema
3MO©056-35M8mbsdmmon boswagn Lozdomm mMBss. g3mea300lb Jgmgase mods@mo
0396@g00b s 3(396sMgmemmdal bgdmddgogdom gmEmBnMogds Lbgs boswagalbzgh gom-
35350 boswagn, 3sgsmnmsm, Mgbdabm-gmdfmama, Mgbdnbm-gogobgggfn ©s 5.9.

sgmmbmdommn cmg0bgdgdo. 3mE©NSE-35MdMbsGmn Boswsgo asdmyqgbgdals dnbgwo-
3000 0gmPs MM ganyse: 1) 330609 bobgob, boMbs@nsbo s Rs8mEMgiEbomo s 2) Ladws-
mm babgob o6 8dmagfn, bs3mgdo bofmbs@nsbn s 3930M3xmdnbnsbn Boswagn. oMggmo
®aGob boswsgo 9dbEgbLanE LadmgMgdoss asdmyqbgdmmo. domn gondxmdgbgdal do-
oo mbabdngdss Ls3eMeb@nbm Bqbadal dgd8mmads, 8(3965Mggdals gl s3deemas.
3909 %anPab boswsgdg bogomms gobbm@30gmogl Bnswsgms3znmn, smmagbs-aoma-
®Mdgbgdalb s LaGygm-badgmomMaznm mmbaldagdgda.

3MEI006-35M3MBsGmemn bossegn 8mg0bgdamns 3960b0l, bgbnmab, msddsedmb, og-
bob, 308Mbgdab s Lbgs dznMgebn 3MmEMEgdalb 4393. 3 boswogl Gotmme 0yqbg-
396 B0bwgmol 3mmEEgdabmgabss. dnbgMmaemama Labyydqdal s 3nzHmbabyydgdals (sb-
35630, dmn) a5dmygbgdocm nrgdgb Lodnbonlb o Imbagemb. ggbsbabs ©s (308EMLY-
3ol 3MmEed(300L B0mgdady o aogmgbsl sbegbl 3 Bosmsgal JoMdmbogmmmds s
boMbsGnobmds. 3565L36gmm0 J3bnl Boswagal bgmbsymgm mdn® gendl, Moz ogdom



J3AMBNIRIBABMRBIMSY
LIJIRMIICML 6NIRIBISN | MI3N XVI

353mabalb sbgbl JogdMabs s Lbgs BogmngMgdems ogMmagdady. 3oMdmbodmm Jobg-
3By asb30maMndmem Bnsoal ©omgdom s3HmbsbamBmm 3oR3969dmgdmsb gMmmom, 93b
mMafymaynomn m30b98980(3, dogomoma, domama baggmg &qbnsbmdol gmbdy 3Gmoad-
Gommo G960l ©gB30@0. 3 Imzgmabal Moz30wseb sLozomadmae bagntms 583dmbeygein-
™m0 baemgdqdal dgbsmhmbgds, 8sc dmMal dmmBomgds Gmegao.

3MO©056-35M8mbsdmem Bossoadn dnMmmodgdomn sbmEB ol 353(339mmds Ladge-
s (7-1093/100g Bossa dg), LogMom gmbygmEoa bLadmsmms (0,14-0,2%), beaenm go(3-
3m0mn gebgmen sdsmos (1,0-2,233/100g boswsgdg). Logfom 3omondo dgzcns (1,5-
1,8%), go33emomo 3oemondo badmsmm Gomogbmdamess (25-3083/100a Bnswsogdy). dmeal,
8563569930b, ormomnab s FmEndwgbol d3zMemds ©sdm3ngdamas dMsegsm God@medy:
9196a39-500896000 306mMd9dby, Bnssgm@a bLbatal Fgegnabmdsaby, Boswsanl §gbnsbm-
35D, boswagmmn Fozmmayembal sj@onmmdady, mMasbmmo bogmngMmgdab godbsznsdyg
boowsgdn. 3mME0s6-35MdMbsmmon Boswsgal Bogmazng@gdol sbsdommgdman LadoMms
MEaobgmo o SdME-gmbagmmasba babndgdolb LobGgds@nma dg@ebs.

16.2.10. @gbo-ys30beggen Boswsgn

dmgoon @obobnomgds. Bbo-gosgobggmn boswsgn bobnsmmgds stemoggmgbzntgda-
o0, 3500bgdeemn, 3oMdmbadmmo, 3(3069393mbosbn 3Mmgamam. Bnswagn® 3Hmgnml
Rggmmgdting dgdgan dgbgds odab: An,-B, . -Be.-BCe. d0Famsma @osabmb@ogncn ds-
R3q698madns 3ndnbmgabo s 3oMdmbo@mma 3Mmanmadal dgosmgdom godndnmmds,
3Mmgoeab dms babnmdn 3oMgsm 3od3mbadmman gsmnbgds s bgsd0Mmsb 35Mdmbadg-
dab ombgdmds.

Lagomggmmda Mmbo-goz0baggmn boswsgqdal bogMom gsGomda dgowmanbl 5.8%-L
(402 0003s). go3M(39egdos LsdbGgm LogdsGmgzgmmb bsdbGgorsmdmbegmgo bsbaemdn
3obgmemal, aoMmsdbal, Logsgxrmbs s Lbgs Hoombgdalb GafMo@mMasdyg. gbadmgMgds
4o30bg3gM, dog, dgmmb-Mmb-yo30ba3ge Boswoggdl.

d9bbogcmols ob§mmns. 3oMzgmom gb Bossgn dnMms s Badms Bossgol babgmbBmug-
d0or dgabbagmes L. Bobommzgds (1926). 3. Ladsdzomol (1948) sbMom, dmangma asbLb-
35939%0L dombgoegsm, smdmbagmam badetmggmmb badems Bossgn Basgesb Gmbgoab
LadbFgo o LadbMgm-smBmbagmgmn Moombadal Badrs Bossal (BmMgmEmaon®o ©s
doomsmn godogn@-dodom@a 3sRz9695mgdom).

©. 39093560d30em0 0gm 3oMzgma boswsgd(3mmby, MmBgmds 9bndbs smdmbsgmam
bagomggmmdn gs8mymezaemn Badms boswagol dgmbodadmds sanmmding boswsabom-
3m3436gem 5od@mMEMgdmsb. dgmbodsdmdal godmbabBmmgdmom o8 boswagh dmaxg Bo-
dmobggg® boswagbsg Mbmmads. . 3oMzsmadg (1985) smbadbagms, HmI ©. ggmg3e-
60d30m8s bgmbsbg@da ,,q. mdamabob bogsgmdbm bmbal baswagmmn Lagsmal dmzemg
LaBoMImm EoboLNsMgds* (1933) 3oMggmas g3odmayqbs BoMmgdammo bobgmbmwgds ,6ra-
bo-go30bg3gfn boswagn® mebsdgmmmag gogqdoo.

rbo-go30bggHo Bossegnl (3ommzg dmboen® Godsw godmymas g3mmzbal o, Gm-
Bobmszb (1952), MHmBgmB8sy 883360L o 5Madbol ©sdmmdaddn Rs@emMadmma 3330l
Laggdzgmdy osl3gbs, MMB o gsdmymagommo bbzswsbbgs boswsgo (Fmbo, Inms, Bo-
dmd) 9o sbaem boswagm Godlb 8ng3mo3bgds. b. Dabotimazan gobobomegws rb-yogab-
R96 Bossoal Hmagmez Lnd@Mmm3nzmmo LoMGymab 3dGsma bBg3gdal Boswsgl. 356
53mbogmgo 8809 30339b00d0 Bmba-gog0byzgfn baoswsgn Jgomats ysdabgoal Bodeme
o 3@ o dmo sDaob Mb-yog0Lxge boswsgl s @asbg3bs, MmE Bomdmmoagbs sedm-
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bagmgo 88096 35335L0580 Embo-Fns s Badms boswagal s@bgdmdal dqgbobgd d(zsM0s
5 Lomsbom 3gmbbBogmammdal dgwagos.

6. 3oMgsmadal (1976, 1983), . bs3ondal (1976, 1980) aodm 3339800 oaLE NS,
63 Logomzgmmb 3dMsma bimdGMmm3nzqgdal GHmbo-yoznbygMa boswmsgn gobbbzsgwgds
Lmddmgeem®a LoMGymoal ddomo LEBG39d0b Bodms Bossegnbash Boswsgbscdma a-
bgmn god@mEgdom, mzabgdgdao s gmadgb@emma 3Mm3gbgdoo.

JGMerMg0s. Brmbo-yo30bgggin Bosogn gm®mIntmgds dmBogmew ddMsma Lmd@mm-
303mmo 3m0ds@ab 30Mmdadda. y3gmedg (3030 m30b Gg33gMeGmMss 0--1°C, y3gmsdyg
ool — 24-25°C, Lodmomm Bemommn — 12-13°C. baggagdoom 3gMomeol bsbamdmo-
3mds 7 oggb (220 mgb) smgds@gds. oGonm &gd3gmadmoms xsdos 4000-4500°C.
0@Imbgggfmma Baemgdqdal Ladmsmmm BmamGo Momogbmds 300-50033-0s. baengdqdal
354L0380 ImEal gobagbambs ©s dadmmamdady (80%). cxmgmal Logstn sMsdystins.
0m3m0sh @emgoms Mozbzo 20-40 dmEob FgMmygmdlb. Lbsdgsmm Bmomn ©o@gbnsbgdals
dmacgn@oai;@)o ‘Oggﬁob 0,4-0,6.

9mnggo BoMImoagbnmas 35399800, 8mabbabgdom s ©sdsmdmnsbgono.

boowsgbsmdmdddbgmn  Jobgdn  BomImoagbamos  Lbgswabbgs  aMebmemmag@&a-
mo, 30bgFammanato o Jodoymn d93s00a96mmdal d3Bmmmgan&o, semgon@o, ge-
3006~ ge30a60 3969Babob Boemgdgdom. Dmaxg gb bomagdgdo edmadgdammos.

339656 gmmmds 3dGor-bBgdnEns. BamImmagbomoas fmasba, 35306390060, 533-
bosbo s bonMdomobmgsbo ©oxannqdgdnm. dmBJbstn (396569980 BomImmagbormos
dgdsbotom s goaMsbombstom. GgMadmmnaob mawn Bsboemo smzgobgdmmas bobm-
Bm-b33gMbgm FNENEgdab Lobbsg-bocmgl GoMmmmMdgdow —bmMdamo, dqfn, Lodobn,
3bgLm3Bots. Igmsmgdoom (306 GoMmmda 035300 3MogomBrmnsb BaMaszgdl — baboemals
dogdl, 3965b98L; dorhs-dmbEbgnmolb Gqdbozm®a 3mmEnMmgdowsb o9 a3bmgds 3gMsbo.
&9o@mMonb 8603369mmazsba babamn «305308 Bsdminl bodmgMgdl.

rmbo-go30bgg@o Bossgn boswsgbsmdmddbal dgosmgdom wawn sbsjom babnsmmgds.

3mmegomab d9698s, mz0L938980 s boswogbsmdmddbgcma gemg8968stmema 3Gm3g-
bgdo.

rmbo-yo30bggHo boswagab dGmgnmb od3Lb dg8wnan dgbgds:

A, — 393gbmgsba 3mB0dmb@o LoddmaogMom 20-30L3, ImyszobyMm-Grmbo, mabbstn,
45806 Bossadn Dgws babomon ggmm dbmdado 894sbozmEo dgmaqboemmdab, dot3gemm-
356-B360em-3m3Gm3ob0 LEGMJGNGL, aswsbgms — bsmgemo;

B,.. — 89&93mMiggmmo gomobgdals 3mGndmbGa Loddmegfom 40-5008, dmmbm-yo-
30bggfn o6 BmEmbm-ym3dmsma, 8336030, guGm 3dody, g0y 3dnbmgsbn, 3ojmm-
356-39m@M3960; 3o6MdMboGmma gsdmbsymygda BomImmagbomos demmazgdom s mgotn
03980, 3MIGM3360 96 3o30mM356-3m3GM3960, gosbzms Mebrsmsbmdamn;

B, — 3mE0DmbGn, MmMIgmdng asmabgds dgmazbgdmmos dogdbodomnE 3oMdmbog-
mdabmsb, Mba-ysgabygfo 3o6dmbs@gdal asdmboymagdn moggdabs s 3mbzMgog-
30l bobom, gosbgms mebpsmsbmdamo;

BC,, — 3o00Lgms 306dmba@ymo, Braxge ©9msdgdmmo Jobab 3qb.

83M0gs0, Obo-yogabaggho baoswsgn bobosmmgds 3ndmbmgsbo ©s FoEMIMBsG M
3Mmgomab dgsMgdomo gogndnmmdom, 3Gmanmal dms bsbomal 3oMgem go8mbadn-
mo g500bgdom ©s 35M3Mbsd g3l sMbgdmdom bgwsdntnwsb.

rmbo-go30bggfn boswsgn bobosmmgds LybGew GG 36 Gud&y Mgodinoom. 3¢dqy-
Lob J53(339emMds odsms (3%-3w7). 3ndnbolb Godo — Fumzsdn@-3ndo@ s, s3sbmsb
03Mgbommo gMog0nb (15) d98(33gmmds @adsmns, bmem sModnGmemobgdamn 6sdmal
— 3603369emm3560 (43,99%-3w7).
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mbo-go30bggfn bassgnl gfm-gMmn @sdsbsbosmgdgma mogobgdymagdss 3ofdm-
bo@m-omzonmn ImEodmbGOL s@bgdmds. o. y@mdadal (1987) 3aobgmgom, s30m gb
boswago gobbbgegmgds mos yogobaygmn Bnowsognbash. 3oMdmba@qdal d93(339mmds 396-
49m38lb 4,2%-056 23,1%-87. 3oMdmMbo@mmmds 500bndbgds boswagnl Dgmsdnmawsb, Mo-
(3 Brbo-yo30baggin Bossgn aobbbzazmgds bimddmmgaemmmn LatGymalb 3dMsmn bgg-
3980L Bodems Bosognbash. 3dmsbodsgo 3m33emgdun dsdmatine gndggdom. dosboJd«q-
™m0 gdggdolb 8o Lodmsmmu 89Mygmdl 32,42-36,3534.943/100g bnswsgdyg. Lom®dom
313qbob Gommgbmdal 393(3060980b s 3gdsbogmma B93sa96mmdal gs8Lmdmdgdobomsb
9600©, Bmdggdal xs8o 3(30Mmgds. 35(33t0m 3om0mbBgddn Fodmdl 3omzamdn, bom-
800 8abo 393(339emmds 3300098 gozamoma 3sa6n8al 398(339mmdal DMl batxk by.
rmbo-yo30bgg6o boswsgol ddmebmgsg 3m33mgdbdn dmbsbomgmdl gozgemnma Bs@Masn-
80, ®m3emol dq3(339emmds BemgogFon 393mbggzedo mdggdal go8nwsb 12-14% smbagl.

58 Booagobmgol @adsbsbnsmgdgmoas 3Mmgamal Dgos s 9o bsboemals 8dndy onb-
botn 3qdobn3mcn dgoagbormmds. 3Gmagnmal Jggos bobamdn smnbndbgds 8545603
3dq00a960cmmdal dg8Lmdadgds. 93 boswagolb dms babamal gemabgds gMm-gfma dofomes-
©0 ©05abmb@ogm@a doRz969d9mas.

397560306 dgoagbormmdsda 0,05-0,0183 s 0,005-0,00183 g3tog30980b 393(339c0m-
ds 3Omgnemol Jobgmgom msbsdMem babnmoads s babnsmmgds Lndg@Hanmn dHwom
0,01-0,00588 360300086 Bgmatgdaom. 3oMggmem gb 8mazmabs ©osmanbs . joMgs-
modgd (1976) Gbo-goz0bgygmo Boswsgal 3qdsbngmmo dgoagbormmdal dndmematmdals
LabgmBmEadno. 0go sdsbabnsmgdgmas 33Msmn LiydGMm3n3gdal boswaggdabomzal.

3336030 65donlb dq3(339mmds 0bg3L 1,334%-b, bmem msdsdntolb — 8,15%-b. bos-
©03980L @5 magdob BMogznob dmemasba JoBommn dqdswagbemmdal dobgmgnm daGoman
99639mmgdal gobsbomagds 398-bs3madew LGsdoemans. mgdal BMsgi00d0 FoMmdmal
dmbmdmtoemmbo@o (40-50%) s 3ommJstbadn (30-40%). 3(306g Momegbmdom g3brgds
3omnbo@n, 335030 s bbgs dobgMaomagdo.

rb-go30L5396 bossado Lomaoze@mmn M30bs Fodmdl sMobomazsdm@b. stsboemo-
3980 6 3060b 393(339mmds 8603369mmzobns Mmam@s mgddn, obyg Boswsada, bmenm
sdmBggmmo M3060L 398(339emmds 330695, SMBLOMNZdG N0 s SBmEGMma 3060l dq3-
(339c2m30b 354b0dM30 50bndbgds boswagmmn 3GHmaynmal byws Boborndo.

rmbo-go30bgg@o Bossgol Bymmazeb-gadazm@o mzabgdgdo ©e8s385ymeaemgdgmos.
3m@by30Lbalb 08 Bosseggdol dm@mgmmmaan®o dqbgds 360336gmmzbom o6 o(33emgds.

53M0gm, Mmba-yo30begggin boswsgn babosmmads bgws 3mndmbEgdal 186nd3z6gemm
3n3qboMgdom s JM3mbmgsba bozmngMgdgdal demagfn dg393d069d00), dogmo bosws-
anmo 3Omgomolb Bsmamn gsmabgdom, dmqs bsbomdo magdob @Madool dogdLadsrmEn
398(339mmBom, donmsowo gobagmmal 3Mod@ogmmom msbsdatn asbsbormgdom, gndgg-
3ol BodmMmdom, Lomozs@mn 3060 bLogednm stsbomagze@nm 30bsdyg, Lbdew
&89 96 §®9 Mgod(3nnm, dmgma 3Emgnmolb JoMdmbadmmmdam ©s bs3dome ddeme-
360, 39Ma0@ 353mba@mo 3oMdmba@m-acmzamn dmMadmBENL sMHLgdmdno.

rmbo-go30bggHo Boswsgal doMamamo gmgdgb@stmmo boswsgbsmdmdddbgma 3Gm-
39bgd0s: IM3nLbbsmamJabs, 3ndnbosammagds, as30Mdmbadgds s basmadndssns.

rmbo-go30bggfn Boswagn gobbbgazwgds yogobggfn Boswagabash (Mmdgmoz gme-
3oMqds q@cmm 9@ o@gbnsbgdal s Bozmgda MdmndENE3gmymaalb 30HMdgddn)
agcmm 3o dgngmommdom, JM3mbob bs3magdo 398(339cmmdaom, 9xuc™ 3306 Loddme-
360L 313nbmgebo ImGNBMBEBNm, Bogmo 3Gmgamal 39HdMbs@memmdam, Gm@nsbm-
dab 3g@n 8sh39b698emnm, M3060L Lbbgswabbzgs gmMBal 3g@0 dg8(33gmmmdom, 35MdMbs-
@@Q-OQ@SOUﬁn Sm(ﬁncbmﬁ@nb o(ﬁbabmbom.

225



226

J3AMBNIRIBABMRBIMSD
030 XVI | LIJIROIZICML 6NIRIBISN

rabo-go30bggHo Boswsgn gobbbgegwqds dogn baswmagobasb 3306y Lnddmagmal 3a)-
Iqbmgeba d3mModmbBnm, Mmbo-goz0bmgmn dgmgMommdom, qgcm Bbmdade 894sbozn-
0 dgagbocmmdom, 3ndnbolb sdsemn d93(339mdom, 3oMasm asdmbs@ma 35Mdmbs-
Gmm-omzonmo 3mMHodmb@nb s®bgdmdom, sbnmmmdal 60dbgdal @dmbemmdao.

rmbo-go30bggfn  bosogn  gsbLbgeggds  Bgmmb-Mimbo-gsgobggfa  boswsegnbgsb
(Mm3gmo BmGHnMegds Mb-yozobayg@m boswsgl dmMalb gomnmgdamo o@gbnsbgdal
306mdq330) MBE™ bo3magda LoddmogFam, asmgdgdal @Jmbermmdom, dgwsMgdom bs3emg-
b0 gomabgdaon.

Ca+Mg
dadgbo % pH CaCO: % dy-pda/100a6 6 <0,001 33 Fe:0s ALOs Si0:

v 0o 2 4 7 8 9 0 10 20 20 30 40 10 20 30 O 20 40 60 80

10 4 Ca

20 4

‘oo

40 4

Vi

80

70 /?“/

N
Ly pezzesal

100

6ab. 20. Gbo-gsz0bayzgfn boswsgnlb dofamswn 3sRzg693mgda

Jeoboggozozns. Grmbo-ysgabygfo boswmagn ngmags bad Jg@ndsw: 3mdo, Rzgnmgdtio-
30 S (0.

39do Bmbo-yogzobygMo boswagn 30meMmgds Mmbo-yo30bggn boswmagalb sgaemal dg-
©5Mqd00 38 9605698mm sa0mgddn ©3356-9939896M-356(33cmm3z060 FdMarma bBg3ndab
o dmhdbatingdal J398. 3ndmbmazsbn dGmanmn dgmemgdnom 3dmasztns. 3mdmbab 993339~
mmds bgos 3mEndmb@do d5000a96L 4-5%-U; 30MdmbBo@gdalb d93(339mmds Dgws Imein-
BmbB3dn 330699, LoMBnm BoG MMl s 5cbg3L 15-18%-b, Bosrsgnl Mgsdzns bibdew
&1® 99, d0obm 3ol @g350mds 30-3533.93/100g Boswsogdy. szomembbbswo datnmadn
365980 3mmoE o6 500bndbgds.

R3gmemgdeogn Bmba-gog0bggmo Bossegn BmMBnMogds 95q8g@-3s6(33tmmgebo ddMa-
mo bBg3gdab 30MmMdqddn. IMBnbmazsbo 3Mmagamo bs3magdo LoddmogMabss, 30Mg 347
rmb-go30L5396 boswagdn. JM3mbob d98(339mmds bgws 3mE0dmMbEdo 3geagbL 2,5-3,5%-b,
396dmMbaBgdab d98(339mmds Dgs dmMndmBE3dn 330695, Lo 8603369mm3bac do-
Gemdl, MBgadios babBowm Gdgs, dosbmgdnl §g3smmds 25-3083.943/1008 Boswsgdy,
030moblbbsmn BsMamgda 3Mo]@nznmom o6 5mnbndbgds.

oo Gbo-go30bggfn Boswagn gomeMmgds Mbo-ysg0bggcn boswsagnl s@gsemnl yzg-
modg o bobomdn g93939M-yotiysb-5336006n ddMammn LB 3ol 30Mmdgdda. 3da-
bmgsbo 3mEaDMbG0 3306y LoddmogMabss, 3mdnbol Jgd(339mmds 2-2,5%-0s, Mgod30s

LabBo Gudg 96 Gu®gd, dosbmddnl Ggzomds 22-2534.943/100g Boswogdy. ow0bnd-
690> 8msdgdes.
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rmbo-yo30bggHo boswmsgalb J3980398d0 3o8myma3gb 358mga azetndl:

B3gmmadtogn — 88 g356b assBbns Gmbo-yozabygo Boswogol J3g@ndgdol yggmes
60dsbo s mzabgdes.

dogmda — bobosmmgds 3Mmgoamol 33550m  ©0oggMabsnsnnm. 3GHmaamol by
bsBagmo (5-15L3) @™ gbzngMns. 4398mm gdsgmal ysz0bag@-gmdmamo do(3mdasbo
3mE0oDmbGo, 35833M0398mm0, mutm 8dndg dgdsbomn dgoagbormmdal. Jgosmgdom
J398m Bszmgde 3336030, m3madal s dbbzammo msdqdal bsboom. gozmomn Na 34q3-
(339 ymggmmzgalb o6 oMol doamo.

d0(3mdbstn — gmMMBnMgds edmsdgdmm 5693y s od3b LybBee oxgMgbintg-
dmemo 3Gmgnmo. s30msbbbsmn afnmadn 5c0nbndbgds Dgms 3mMadmbEGNw©sb, bmenm
18 Loe®Igdg aboba 2%-b scgds@qdnsb.

05353060560 (,35%0560%) — 3nFmbmzsbo 3mEoDmMbGo 8306 boddmsgMabngss. J398mm
0od0domnb 3983390 3mE0DMbEG 0.

93986350560 — gmM@BnMgds 3s8mbnmzab 3MbnLyddg s gsbbbgsgwmgds Lnbdsw
0396963069510 3MMGBomom ©s J393Magermgdal domsmn dq3(339mmdno.

mbo-go30bggfn Bossgn ogmazs Labgmdsew dnzmdasbmdal bamabbob s sgnmes-
bbbsn 8sMnemgdol LoeM3gqddo 3obmogqdal 8nbgogno.

8969%0bo.  Gmbo-gog0bgggin  boswagol  m30b9d980  M393d0M©gds  MebsdgMmag
dom3mods@md 30Mmdgdl. 83 boswagolb Bymal Mggndn sMoRsdMmgzbns. bnowsgbsmdma-
Bob 3Bm(3qL0 803NBoMgmMdL B 960l 3339000 ©gBO(E0ENL 30HMdgddn Bemal bobamdema-
30 Mmab g563s3mmdsdn. dgogas, d3qbstgmmoa BoMRgbgda o Sbemewbsmdmddbaema
3m3qbo aobagolb 068gbLamE 3obgFmarmadsznsl. 83GMemn Limd@Mmm3nz9d0b 3mods@ o
306mdgdab magz0bgdn@gdsbn (Bomamn §g33gMades Lo3dom G bnsbgdal babdm zmy
3960mEmsb dgbsdgdom) asbbodmamazgb dowsbnomagm a3s8mgn@gol mabgdal, & 3060l
30MmdLogdal, 306MdmMbsGqdal eaMmmzgdom. §9bnsh 3gMommdn bnswsgm® blbsmgal
(®m8emol g8smaqbemmdsdn doMdmdab 3oem30molb s 3og3b0mdal dnMm oMdmbadqdn)
od3o omdsgaemo, bmemm 33Msm 3g9Mommaddn — 5xBs35emn 3od5a0mMds.

38mmbm8omemo ;mz0bgdgdo. 33Gsma bind@Mmm3nzqdal dmbgdMngn 30GmMdgdn badwme-
mgdsb a35dma3l, 8mgoyzebmm Msgsmoa babmgmm-bsdgnmbgm jam@m@s, 8sc dmeab,
bm@doma, 30bn, 3m3do, maman, dGmbBgmmo, 3o3omn s bLbgs LXdGEMM30 mmo -
Gfgdo. Ebo-yogobggto boswagol 3m@gboqmn Boygmgng@gds Lsjdame domamans,
853658 806s8mddgmgds 0drmgds Bymob «33sMnbmdom. MEMbysg 30Hmdgdde -
&M980L MIMs3mabmds admgzs dznMg Imbogamb. LogMom sdm@ab d98(33gmmds ©o-
doemn 96 Ladmsemms (0,14-0,25%), doemasbo gmbgmEal Ladygsems (0,16-0,20%), dmenos-
bo 3omonBal domsens (1,5-1,7%). 3nMmemodgdon sbdm@Gob dq(339emmds Ladgmsmmms
(7,0-8,033/100g bossgdy), Bmsborddmmo gmbygm&al sdsemas (2-383/1008 Boswsa by),
a5(33m0m0  3oeoedal dsmaemns (50-6033/100g boswagdg). Boswsgn msMadas Lszzgdo
93968 gd0m ©d MmMasbymn s dabgMamyma Labyydqdal godmygbgdol s Loggfe-
&b @amgbzalb gofgdg 396 MbEHMb3gmymegb Lobmgmm-bsdgnmbgm Jnm@ngdal
Ladmamm Bmbagemol Bomgdsbs 3o. o 9B9J@&L admaggzs sDMEG0sbo s FMbymEMnsba
Labydgdo. Ermbo-ysgabezgia Boswsogn gMMbaMgdabs s FgmEsemo ©3msdgdol mga-
LadEELNM, BsMIMoaqbl 3mE bz Mow Lsdnd Boswsal (3obLsgMmMgdoo Rzgmmaden-
30 ©5 @0d Brgbo-yo30ba3gMo boswagn). sm30mgdgmas &960b bgmmagbamn Mgammomgds
By30L bmM3gdal 3353690 (3300, bomMbysg RMMMBgddy wabmEmma ©Mqbagol dmb-
gmds, dmgqdal LBmGo ©ogqadss. godozmdgdamo Guba-ys30bgggn baswmagalb Bosymaeng-
61900b 835 gdabogal bagomms JadomEn dgmom@eb@gdob asdmygbgds.

221



228

J3AMBNIRIBABMRBIMSD
030 XVI | LIJIROIZICML 6NIRIBISN

16.2.11. 3gemmb-GAgba-ys30baggMn baswsgn

dmgoon wobsboomyds. dpgmmb-Guba-gs30bgggtn Boswsgn bobosmmgds sMswogg-
96306098 mma  3Gmznmom, Gab-gog0bagm Bosegmsb dgosmgdom Mgcmm ddmazmo
3Mmgomnm, dogmb 3Gmgnmda gomagdgdol 6036gdnm, dmogmn asmabgdoom. Bossgal
3Mmgomb Rzgmmagdog od3b d93gan 39bgds: Acag “BrcagBeagy BCro-

bagomggmmdn dwgmmb-Grabo-yszabygio boswsgol LagMom gofomda dgewagblb
3,3%-b (228 8003s). gmMommgds Mb-yo30be3gh boswagl ImMal gomnwgdamo ©odg-
6056930l 306mdqdd0. boswagn doMomoms® ao3tM(39eadammos 35Mbgmmal s goMwsdbal
00mbgddo. dgsmgdom 8306 RMMdgddy a3b3wgds 3oL30L Moombdn. bLszdsmo o
RBMMdbge go3M(39radmmn semadbol 30397 (5eoBbal 8sMg396s Fbsmy, LadbMgm-se-
dmbagmamo baboen).

3abomado 88 Bossgnlb dgbabgd dm@Gsbaemas . joMgaemadal (1976), . bozsndal (1980)
o bbgsms 3Gm3gddo.

J3mermg0s. dpgmmb-Gaba-gs30bg3g6n Boswsgn 30meMogds dmBngMo 3dMsma Lnd-
BMmM30gmmn 3mods@ob 30mmdgddn. y3gmody (3030 30b §533gMe@mMs sMalb 0-1°C,
yzgmadg mdoemol — 24-25°C. Ladmsemm Bromn — 12-13°C. baggag@oom 3gomoal bab-
aMdmogmds 7 m39b (220 mqb) sg3s@qds. sJ@on® &q33gMsdmmoms godo dgewaqgbl
4000-4500°C. 583mbgggmmn baemgdqdal Ladmsmm Brmomma Momogbmds 300-50083. bo-
mgdgdab Bodbndmdn dmeal godogbambs s d53meamdsdy (80%). omzmol bLaggstn
5M53goMns. mm3mosh @mgoms GMogbzo 20-40 dmeal 89Mygmdl. Lsdmsmm Bmommn ©o-
896006980l 3mgxyn309680 >Mab 0,4-0,6.

9mnggo BomImoagbomas 35399800, 8mabbabgdom s ©sdsmdmnsbgono.

boowsgbstdmdddbgmon Jobgdn Batdmmanbaoemas bbgswabbgs 894sbam&n, 8nbgMomm-
3060 ©> Jodommn 9350896mmBal dMmmmzamMn, SeMz0m@0, SENM30MMO-QYEINZ04)
0 3969babab Bomygdgdoom. dmgxgd Bommgdgdo @sdmsdgdumemas.

339656 gnmmds  33Ma-bggdamns. GgfodmEonl 860d369mmazsba Bsboemo 35500
Bodonmnb badmzadl.

3 gmmb-Grmbo-ys30bazgMo boswmagob Bosseabsmdmddbal 3Gm(3qbdn 860336gmmmazsbos
b6nm3magbmin ggo@menl  (oogsz00l) asgmgbe.

3 gmmb-Grmbo-ys30bagia Boswsgn Boosseabstdm]dbal dgmemgdom wown sbsjnom be-
Losomgds.

3mmaocnnb 3969385, 0930b58980 5 boswsgbom3md8bgemo 9emgd96@stmemn 36m35bgd0.

3gemmb-Grmbo-ys30bazgia boswagolb 3Mmgnml s93b dg8magan dgbgds:

ACa(g)—S'ga'gbmgoBO 3mE0odmbGo LoddmogFom 15-20L8, 8mdo Gmbo-yogabeggtin, @9-
bosbo, 8m3336ngm, a3b3wgds Bgbzqda, °m0bndbgds asemgdgdol 6036730, 3M3Bm3s60,
adsbgms — bamgeo;

Bmca(g)— 4530bg3960, Loddmogmaom 30-35L3, 3o3emmM36-3MIGM3560, Ggbnsba, asmabg-
S, gomagdgdalb 60dbgdom, gMmgmman B3qb3gde, aswsbgmes Mebpsmsbmdaomo;

Bca(g)— 4530bg3960, boddmogmam 20-25L3, asemgdgdal 60dbgdom, 3MIBm3s60;

BCg — 0o-yog0bgzgfn Loddmegmom 40-6003, gomgdgdmemon, 396dMbsGgdal mgomtn
03900, 3M3GM36-35300m3560.

39M0a00, dogmmmb-Gbo-ysgobggho boswsogn babnsomwgds Gba-ysgabgggho o6 yo-
30bq_f;3ﬁo Baq_fgaﬁmqvménm, Jm3®m3060 N JmH@mgbB-donoBoEn b@ﬁr@d@‘gﬁmm, Bﬁmcgn-
mob Mo bobamal gomnbgdom, 39H3mMbs@mmmdom, gomgdqdal 60dbgdoo.

dgmmb Aba-gog0bgzgen boswsgnl gsedins Lyb@em &ndg 56 Eudgs, IMdqbob
399(33900mBs ©ddaemas (31dnbmzeb 3mMndmbEdn 2,5%), ogMed dMmgnema MRgds M-
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3o 3ndqbomgdamemo. 306dmMbBsBgdn 50b0dbgds Bgmsdntnwsb, Lom@mdom dsmn Mamug-
bmds 0dM©gds. Fmsbmddab gzomds Bomomos. Jmsbmgdnem 3m33mgdbdo FoMmdmal
3533000 3oen0do. Bossgn 8ng3mo3b6g9ds bmdmd s Ladmsmm mabgdl. 3Gmenemal
dmo 5 J3ges Bobormdn 50bndbgds asmnbads.

3 gmmb-Grmbo-ys30bggio boswsgol dofMomswn gmadgb@otmmo Boswsabocdma a-
bgemo 3m(39Lgd0s: 3NFnbBsMmImJdbs, 3ndnboeammggds, as39Mdmbs@gds, Losmndnbs-
(300 5 aomadado.

dgmmb-Mmbo-yog0bxgcn  boswsan  gsbbbgsgwgds Mmbo-gsgabggfa  boswsegnbgsb
39@&0 LoddmagMom, gomgdgdaom, YgEEm dmngfo ascmabgdoo.

Ca+M
Jndgbo pH CaCoOs %—3;}39 <0,001 399 Fe:0: Al.Os SiO:
% % 10026 6

OhH 0 2 4 7 ? ? 0 1I0 2|0 20 30 40 30 41-0 5]0 0 2.0 4I('J 6:0 3.0

1[TTTT : i
10 N i
o 11579 8 !
N b

30_
] [Brce N r 3
N o |
50 \ :
wa 1224 >
70 [ BCalg) o) |
80 / :
50 .:'
100 - . & !

6sb. 21. 3gmmb-Gaba-ygszobagMn boswsgnlb dofamswn 35Rz9698mgda

Jeoboggozocznos. 8gmmb-trabo-yozabyg@o boswsgn agmazs bsd dzg@ndswm: byosedo-
amor-8rgmrgg-Mbo-gogobagho, 8rgeryy-Mabo-yogobmaghe @ 8rgermb-tgbe-gsgel-
R96M0.

Bgsdotrmman-3gma 3-Mrabo-ys30bazgio boswmsgo gm@dntiogds abjm sogarmgdda,
Las(g 9006036985 335 qd0c0 bgsdammn 896056985 ©s 3aGMEENL Bymgdol -
3o amBds. gomadgdal 60dbgdo 5nbndbgds bgws IME0dMBEddn.

39 3-bo-go30bx3960 bosmsgo gm@mIammgds nbgom swgnmgddo, Lowsz aMmbdnb
Bymgdol amBs mMBs of oMol (3-5 8). gomgdgds 50bndbgds d3gwms 3mEodmbEgddn,
boowsgbstmdmdddbgm Jo6dn s saMgmzg LybGow — Bgws ImMnbdmEEqd3o.

3 gmmb-Grmbo-ys30bagdo Boswsgn m™3nmogds abgo sanmgdda, Lowsz aebdnb
Bymgdol amds oMnb byednfmsb sbemmb (2-3 3) s ©sds@qdnm 5m0bndbgds Dgwsdn-
o ©389605693s. 068 gbLomMn gomadgds 80bndbgds 8mgml 3Mmggardo.

3 gmmb-Grmbo-ys30bggio boswagolb J3g8039ddn godmoaygmazs dg8maan gzetagda:

B3gmemadtogn — 53 2356 gooRbns dgmmb-Gaba-gs30bg3gtin boswagol J39803930bL
yggems 603sbn s m30bgds.

do(3mda — gomafads edmadndmm Jsbgddg o6 e8madgdmmo Bymgdal Dgassmy-
bom; babnsmmgds 3G0b3nma LGHNJGNMom ImE. A d3gos s 3me. B Dgos babomdo.
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as33emomn Na 398(339mmds g08;336039dm dozmd 3mE0dmbEdn dmsboddal @g3s00m-
dab 5%-Dg 8g@ne.

d0(3mdbstn — gmMBnMegds 03039 306mMdgddn, Hmam®mdoy g35Mab Bossggdo. so30-
mobbbon 8sMnemgdo 8mnbndbgds s@s 13g8qb 150L3-0b Loem@Tobs.

3 gmmb-Grmbo-ys30bagia Bossgn ngmazs Lobgmdgdaw — 3ndnbolb d98(339emmBdab, do-
(3M056mdal bamabbobs s s@gameblbswa domamadall boeMdnm gobmaggdal dobgro-
3000.

8969 %0bo. 3gemmb-Gabo-gs30bg3g6n boswmagn BmMBnMwgds 0339M3s(300e-9ba-
o30mMa Gadab Ggbab Mggndaol 306mdgddn. boswogol Rsdmysmndgdsdn gsbbszmotig-
S Bmemb sbEmegdl dneGHmmmanmmn d30Mmdgda. drgmmb Godob boswmagbstdmJdbsl
bgemb 4bymdlL, 3ozgem Goadn, 80babdzqds Bymagdal aszmagbs. 360d36g9emmzsb Gmenls
SbENmdL SBbnMIM3mabmMa Bod@mEn(s. nfogs(300b dgogasm domdn Bysemoa 80bol J399
dmdMomdal ML J36olb a39Mmam 65300, MmBgmai DgsdnGme ©oEqbnsbgdsbmsb
96ms© bnswsgnl LomM8gdn 8mddgwgdL aMbdnl Bymal gi3qddno s s3azcem baemb
Mbym3L BnosgBsm8mddbol 3Gm(3qLbL.

88 mmbmdommn ;mzobgdgdo. bosseal 3Med@ngnmew obgmngg asdmyqbgds o43l, Gm-
amtz Brgb-go30byg® boswsgb, omdss, Jobsmdm dgmagds bszmgdam gdmmmmmas @9-
6ol 39@0 353(339mMBal gsdm.

16.2.12. yo30bgzgin bossan

dmgoon @obsbnomgds. yogobggn boswagn bobnsmmgds 3Gmanmal 3339m6Msm ao-
Imbo@mmn ggMomn g Mab305(3000, sMsRs3Mba Bymal Mggndal 3oMmdaddn Bos-
ogfn bobdob Booxmow asdmbogmma gomabgdol 3Mmzgboo. bossegn® 3Hmgnmb
Rggmmgdting dgdrgan dgbgds oggb: A-AB-B_ -BC. -CD.. dofomsmo ©asgbmb@ogmda
35839695 gdos 39@e8mEmgmmn asmabgdama 3mEndmbGb sMbadmds s 3Mmgnemal
3535(Mdmbsggdes.

Lagomggmmdn gogobggfn Boswsgalb bogMom gofomda dgowmaqblb 4.8%-L (311
6003s). yo30bgggfn Bosogn 336 3gmgdamas smdmbagmam Logdsomggmmdn Lmd@mm-
3030 8Y9-LEg30L Bmbsdn, doMomsmsw bmzal mMbowsb 500(700) — 900(1300)3 ggot-
amgddn. 3abo Jags Ladmgsmn 930%bgds dwgmmb-yszabygm, Gmb-yogobegggh ws o3
(d60b 3538060), bmmmm bgms — ymBEeem boswagl.

dqbbogemol obBmos. yogobgggn baswmsgn 3nMggman 8bmgmomdn smabgms bodet-
oggmmda 1904 Bgmb L. Bobommgob dog@. 356 dgabbagms gb boswsgn dzbgomals 8o-
©03maddn, dos @oEam®olb AMmnmmas emogddy dmbbsm-H3bombs@mdn. d98amaddn
35639 ao8mym gb Boswogn 30bgmdn, (303-amIdmal JgDyg, sbom(30bob Bnwsdmgdda s
Lbs. L. bobamgo Booxmom 56Lb3398ms yozobyg® bnowoalb s do3306530bash (3ozn),
mIgmoz BoMome oMnb go3M(39madamo badstmggmmlb 83Msm bnd@Mmm3n;g6da. 356
boswago dgomems LsdbMgom-smdmbazmgm LogFsebagmalb Msdsbals ymAMarmgdl. dombgcs-
350 530bo, bygoMmzgmmb Bossgqdal bsjmsobogagsinm bosda b. babstman gedmymams
300 Byl Emba (ymdMsomagdn mobsdgommagg 3039800) boswsgnl J39@03s0.

1925 Bgmb yogobeyzgio Boswsgn 3nMggmam 50nbodbs L. bobatimaal, 3. 5308(3930L ©d
0. 083969330 80gM 5809 35335L00b Bosegm® Gm3by.

3. 930939395 (1927) gog30bgzgMn Bossgn gsdmym mgmMabystmlb Gonmbda. ysgabeg®
boowag by LonbBgMgbm s 3M(3gemn Bsbammss Bmygsboema s. Labogadal (1940) bsdEma-
dn. 360d369mmm3sb0 Baemaemo 3 boswsgol dgbBogmedo dgn@ebs 3. Lodadznemds (1948,
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1949). a. ggfMsobodmzds (1949) mgmGonman esbadgms o3 bossegnl ©s3me30gdgm
39690l Godsw godmymazal bszombo ©s Babgs 83Gsma Lyd@Hmm3ngmmoa Gyobs o
dmhdbogdals yogobgggmn boswagal babgmBmuads.

LagoMmggmmb gogobaygmn Bosmsgn Lozdome w@ebzMamadnm sggo JgbbBsgemoamon o.
obgogemndgl (1966), g. bozondgl (1970), o. @dadqlb (1987) o bbgs 333396930,
mImaddsz gom®3sggdmma sbsemndgdol Loggmdzgmbg gosdndgl o8 Bossgnl dofomes-
0 »30bgdgdo s Mmaz0bgdncgdsbo.

Jgmenmgns. yo30bggin boswsgn gm@mBnmogds 33Msmoa LndEMmm3039dab 3mads-
&b 306mdg8dn — mdamo, momgdab gormzmm BsBmFno ©s (3bgmo, FdGsma bogba-
moo. 036360b badgsmm §933gGsGmmss — 2,6-0s6 0,6°C, ngemabol — 20-24°C; Ladqo-
mm BrmogGo §9339Gs@m@es 9,3-12,5°C; Loggag@oom 3gfMomeal bobamdmagmds
33000 399005, 3@ §gd3gMsGuGasms xsdo dgowaqbl 2800-3800°C-b. baemgdgdals
Lodmomm BemomFo Momoabmds 30033-0sb 80033-3ry. ©c0b03bgds Bomgdqdol mn
304b0dm80 — godbogbnmolb ababEHmmb ©s Jgdmmamdal @obsbyanbda. (503 3gHomedn
Bomgdgdol Momepgbmds dnbodsmMos. @s@qbosbgdol 3mgna0gb@n Yool 0,5-0,8.
Bos@agol §gbnl Mgyndal Godo 0839M3s30@Mm0s, 9.0. dSMMcdmgds sFamdgdl dmbe-
o bomgdgdal Bomgbmdsl.

9m0gPob Moogbo bsbomal gm@BaMgds M 3o3d0Mwads gBmbamen  3Mm(3qLgdL.
Bmgogo sgomsb Mgmogan Bodmoggbamons 396ytmma mm3gdom. 8936 swgnsb
RBMEMd53L BMegemtnsbmazsebn bs3dsmm gamom bgzqgdn 33900L. dnws 3obgomda Mgmag-
gL LygemEo mzemgdal 3o36g 8mddgmgdal 330mn os© sGyzns, MHmmals nb@gblbogm-
3ol bgmb @BymdlL gbgogFo 3mbammBdgMmadmm-d30dsdgmtn bgmaqbata ,3030L bygds*
o 5896yM0b 396 BnwMgzomo dsmgmagbamn (300 (3memn Jobgda. (3or3gmmo ggMmomdab
93905 dmmdo 5006036gds 8mbBEMEMgdmma dsdbqdal 8mgmon Byqde.

980mbol BBormm-sbegmgo babamoal ggmmmgon® sg98mmqdsdn, dofMamsmsaw,
3mbobamamdgb 3smgmagbnwsb — J3nds-mobmgsbn s g 3ebmagban gmMBs(3ngdo,
boeom Bgmagboeb — 3mbammm8gMme@gdo, Jzndsdigdo ©s 30Mdzgdo. ©edMg30 BgMom-
3980 ©> dmgoggdo 30 BomImoagbomos sermzambom. smBmbagmgon ©s RMmnmm-sem-
dmbagmgmn BoBomo sg98mmas bgmggba@n Bygdom — J3ndsdzgdom, xmdgemm  3mb-
3mm3gHaggdam, sa3Mgmzg 3oMd3gde0 (8gMagmade) @ GgMeggbgme (goerombydymo)
obsmadgdom. Mggombol LsdbGgmo ©s LadbMam-sbagmgma bsboemal ggmemgon®
039898530 dmbsbomgmdgh bgymaqbmn 3mm 30bmaqbmma Jobgdo — dmMgatndmemo
&ag0d0, $9B-0Mgdhogde, mogaMe 03Myda, BIRIEFIHEYmO 30MP3go, dsmgm3gbae
o memogm3q960b Ggfngqbmmo 430ds-43980 s mabgdo.

30ds&l megabgdamgds, Jobgdal mEzemmgbBnsba 3omombgdol LodwoMal gsdm,
bgemb 9Bymdl 3oMdmba@qdno dmowsma gsdmgn@zalb Jgddolb BomdmJdbsb.

boowagol oo bsbamo smzabgdmmos s s@®Lgdmma Mobdsg@gda mnmddal do-
0565© SBnMHM3magbmmn babnscmnbss.

339656 gmmmds  Bamdmmaqbaemos stnmmo 8gBRbgmgdom s Fmbbotigdom. 3. aw-
mobadzomol (1980) sdGom, stnemmo 3q9hbgMgda obg Bsogmn Gyggdo dogimozbgds
LmdGEM30gmema 3mndo@nb bogebgdl. Bsc Jgdswagbemmdsdn dofomsmam dmbsbaemgm-
396 gmormmzeba Labgmdado: 3930L bg, dgGyqbs, 83030; dmhJbsMgdosb — dGmbgmemo,
353%085, 3Md3ms, MM0dmo, 3mMbsbmMa s Lbg. daemabgmmo Lagsto doMnmswsw Bom-
dmeagboemas mMmon. PgMomdgddgy stnwmmo dghbgegdol dqdswagbemmdadn dgwnb
03006 Bemgogoma Labgmds. 3396569 mmmdal yzgms ombadbmmoa babgmds dog3mmgbgds
Lobsmenl Bmygemyem 3(396069L. nbobo g3smgeae8dmygs, Mz0matogds 3dmazfn gqbams
Lob@gds.
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mbbomgdnl dqds0agbemmdadn, Joformma 3mbolb goMms, dgmalb RzgmmagdMogo ngsbo,
80b3mnlb bg39MAboma, 3568, Msbams, goaMEboms, mgms, JmGsga, bmmm dnhdbs-
69000056 — 3mbgemn, BrBsMGmn, dnbosbbms, dnbwn, dobdysdno.

mbbogdal 30Mb3nbrs &yg3o8390y, asbbsznmmgdom Logmbemalb dmgqdal d93wga,
Ba68mngdbgds dmRdbatgdnbash 3gdwastn BgmMamn Bom8mdmdal 8(39bsMgmmmds. Bab-
bomgdab sbgm ©gMn35893L 6. 39:36m39ma (1959) as6LoDM3MS3L, Bmam@(3 ,Kxoa93m0s-
6gobL”. dom d9850aqbemmdsdn dgwals dgdgn, aMmsgms, 3mbgma, dgMygbs, dogxsas, gobdnbo
o bbg. 3580gm83n mgamemszonbsl dmBdbsmn 839606 gmmmds 4Mgds s Abogds 8gm-
oo bamdmdmdal Lgdo.

4530bg3960 Bossgn Bnoeabsmdmddbol dgmamgdnm wawn sbsznm babosmmgds.

3mmaoemnb 3969385, 0930b58980 5 boswsgbom3mF8b9emo 9emg896@stmemn 3Gm35bgd0.

4530bg3960 Bossgal 3Mmgnmb 543 3g8wnan dgbgds:

A — 3139bmzobn 3mMadmMbGO LogMmm boddmosgmam 20-35L3, dmdo BmErmbm-yogab-
30, 3dndg mobbatin 96 mobosbn, 3MIGMZs6n, M6, Bmaxgd oMdmbBsGmmo,
3503b3gmd MIbEsMdbmdnmo;

AB — 3560585350 3m&nbdmbGo, dmEmbm-ysz0bagdn, 3dadyg cabbsfo 96 mabosbo,
Loddmsgmoom 10-b3-3g;

B,..— 99&9dmfggmemo 3mendmbGn bnddmagmno 30-4003, s yognbygn, mnbnsba, 33360-
30, 3MIGMZ56-353emmM396-89mmBM360, DmgRa® 35MdmMbBa@mma, aswsbames 0bosmsbmdacn;

BC,, — 39&°3mtigmmo, 4obabzgb aowsdsgamma 3mE0oDmbGo LoddmsgHom 20-3503,
M9 35MM3960, Ma3dm 3bmdndo s Bsgmgdam 3336030, 3006 Dgos 3ME0dMEE)0;

CD, — bbgomabbgs 0b6@gbbngmdom asdmayngmma dsbo.

53M0350, 4930g8gE0 bossgn baboosmogds 3oMgem asdmbs@mman 3dnbmgsebn dmto-
cme@oov, a'gdn 8m6‘3bm-3030bq33ﬁ0 3393360@0)6007, de@meGﬂ b@ﬁ)‘gd@‘gﬁmm, adoag
39d5603m60 gagbocmmdao.

4o30Lg3gM0 bossgo baboosmegds LabEewm Gn@g 96 bgo@Memama Mgsdoom. LomE-
300 BBnabmds 0ndMwgds. 3ndnbol 393(339mmds ©odaemas o6 Ladmsemm, dogMsd boo-
a0 M3 JM3mboMadamoas (y3gmody Jagms 1969830 3ndnbob d98(339mmmds b3oMsw
1%-b 509358qds). babadmagn 33Maemon ©s (3bgmo 3gMommal sMLgdmds gsbadnmmdgdl
mEgobygmo BogmngMgdal 3mmndgMmabdsgnsl s ©335gMqdsb. 39Mdmbs@mem ysgabeyg@
boswagdn 396M8mbs@gd0 5006036gds DgsdnMowsb. Gndnmdn — 3mMadmBE, AB, bmenm
359m@ G mdo — 3mE0DdmMbE C-sb. 3orm3nndab 3oMdmbo@ada 885 o 08 Lom3gdg
436006 3063mbBo@ -5 3m3nmozonm 3mEodmbEL.

3056 ddnb ¢ g3000mds bozdome Bomamns s oE PafMamgddo FgMmygmadl. yzgmsdyg
Bomamn Gg3omdom gsdmamBgszs asdm@m@mmo yozobygMa boswago. qb 3sB39698gemn
3qdmmmdl 398mgan 996803mg30mdam: GodnMo yogoLbggmn — 3oMdmbagmma yognbyg-
0 5 ©0s yoz0bygMo boswmsgn. as(33mom 3omombgddo 83390Mo@ FoMdMAL joem(30mdo.
3533000 353030l 3603369cmm 398(3390mmds 5006036735 0s yaz0byge boswagdo.
005 yo30bggFo bosmsgn 33069 Mamegbmdom Jga3o3L 093530Mb. 3oMdMBsGMBILML
9m0© Yo30bg3gMn boswagal gHm-gMmn dofomswn @sgbmbgngnma 3sB39698gemns go-
»0bgds (Bzgmmadeos 3Gmgamal dqs bsboemdn).

4930bg396 Bosseadn Boensbo JodomMa Jgdsmagbrmmdal Babgozno o6 smnbodgds
3Mmgomab ©0ggMqb305(309. 33539 MML 500603bgds 3Bmgnmal &94LGuGMmo oxg-
96305300, o3 9393306 gds gscmabgdal dogdbo8m3al 8al Js 6sbaemdn.

4530bg396 Booseadn Lomnzs@mEo 3060L dqd(339mmds 5d6dgdL sGsbomozs@ Mo
63060b BamEgbmadsl. sbggg, vnbndbgds msgabmgama (s8mMPMmo ©S ©s3MabEsmnbdy-
dmemn) B3060L ogMM3gds 3Mmagarolb bgws bsbaemdo.
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4o30bg3g6n Bnssgnl JoMmmgMmdnma Mgyndn bgmb Mbymdl dnfmggmawn obgGaemyg-
dob M8s 308mx0@ 3L, 3s8mxyn@ 30l BgMommabdgmbommoe 3GmEJdgdab 3Bmenemal
3o s Bgws bsbomgdda dgbsmAmbgdom. mgdol gMadionl 80bgfemadl dmEal domd-
ML 3mbmImGammbo@n s dnMmdsmbgdo.

yo30bg3gMn Bossgal Bymmzgsb-gabagnma 030bgdqdo bLszdeme bgmbsoyMgmas. 8son
L833M039 Y39moby o LoNEHgdL dmM. B-3o osmbgsL. LygHomm gmEsbmds 40-52%-1
3950896, F36mdab §qbnsbmds — 15-25%-b, bmeam 3 3069b0 896@q350mds — 30-45%-b.

0300, Yo30Lggfn Bossgn babnsmmgds 3mdmbmazsbn 3mE0dmbE)Nb do-ymams-
mo 56 yo30bagzgn dgggmammdom, BgMam-3m3@masbn 96 3sM(33tmmzebo LEGMJGMGnm,
LabBo GnG&g o6 Bgo@Bomama Mgsdnom, 34dnbob Ladmsmm F58(339mmmdoo, ©MBs
3n3qboMgdom, g539Mdmbs@gdom, gomabgdom, dmsbmddal 36n0d369emm3sbn boawggdnom,
boswagolbs s mgdol gMagnol domansbn Jodom&o 39350896mmdal LB edammEmmdnom,
Loemogo@mmo M3060L LodeMdom sabnmazs@ne 63060%g, MobsdnbgMomgddn dmbmdm-
0mmboBolb s 3nMHmJsMbgdol Logstdoo.

4o30bg3gMn Bossgol doMnmomo gmgdgb@omama bnswsgbsmdma8ddbgma 3Mm39Lbg-
d0s: 3ndqbbsmdmdbs, 3Mdnbosgmands, as3omdmbadads, bosmndndsgns.

4o30bg3gM0 boswsgn as6Lbgeggds dgmmb-gogobggmn bassegnbgsb migom godmbe-
G 3omobgdom, Mgrcm s dgggmommdon, 39Maom 3o8mbsgmma 39Mdmbsdmemn
sbadborgdgdnm, 38Mgabygmal s obgol medgdol o6 sMLgdmboom.

4o30bg3gM0 bossgn asbbbgsgmgds mbo-gsgobggfn Boswagabash (Mmdgmo gme-
BoMqds @M bogmgdo ©8q606780L s 3980 MdmdENE39mymealb 30HMbg3dn)
aRMm mos dggxghnmmdom, 30dnbob 3gGo dgd(33gmmdom, 8dmagzma Jmdmbmazsba dmeo-
BebBnm, (35399 398039830 3oMdMboBqdal Lbgssabbgs Lom@mgdg s st bysedn-
0056 5Mbgdmdac, Gm@&0sbmdob Bs3mgda 8s5839698mgdnm, M3060L bbzswabbgs gmdal
bogmada d98(339emmdno.

4o30bg3gMn Bosmogn asbLbgogmgds dogn boswsgabasb (HM3gmo gomommgds o=
76056980 basgb 306mdaddn) mymm diznmg 3ndmbosbo InM0bMEBGNm, yogobaggmn
dgx3genmmmdon, 3o3mm3sbo s 3Mnb3nma LEENIGNGom, 3833600398 mm-gscmnbgdmma
39&98mmgmmn 3nMadmbBNL sMLgdmdam, 3mdnbmgsebo ImMNbdMEBG N6 J3gos Imein-
BmbBNb3gb bogmgda 833900 go@abzmnm, MRMm oo dmzmemmdomo Bmbom, Mumm
bo3mado gmE0sbmdom ©s Bysmasd@emmdao.

4o30bggM0 boswsgn a56Lbzeggds ymdMama bassegnbgsb (MHmdmgdai Bm®dotog-
do @M (303 @ 96056 306mMd9ddn) yoz0bygio JgxmgMnmmdom, ammz0nM-356Mdm-
bogmn 3mEndmbBOL sMLadmdnm s baswsgmMn 3Mmgarmolb dms babamal 83390060
asmabgdom, dgms 3mEnbdmb@do 3mdnbab d93(3069dmmn dg8(339emmdom, Endg s bgo-
BMomMo Mgod3000, §udggdom dsdmBmdoom.
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Ca+Mg
, Jgdgbo % pH CaC0:% 35-3;]3“005@ b <0,001 33 Fe:0: ALO, Si0:
b 0 2z 4 7 8 9 10 20 30 10 20 30 10 2030 O 20 40 60 8O
i i A L 3 L2 L X 2 S P

10 J A \ ]|
20 4 [1AB \ ' c.::
=== \ g "
80 | .; I-l

| e N

Bab. 22. yo30bggMn Bnswsgnb doMomswn 3sR39693mgdn

Jerobognozns. 4ogobggdn bossegn nymezs Modwgbndy J3g@ndsm: 0y, 3oMdmbad-
Mo, @(13‘3(4)0, 60807@;3@‘3@0, 636d06m-8030bc3360.

005 yog0bggMo Bosoggdo gmMBoMmgds yzgmadg 336 306mdgddo ©s bobosm-
©9%s 393mbmgsba 3mE0dMbEGEL dndo ymdMsmn dgmgmarmmdano ©s B3tam 3md@masbo
LEENIGNMm, Mbbota s mabs Igdsbamn dgmagbormmdom, dmgma dGmgamal go-
o0bgdom, domsma 3ndqbosbmdom, 3omzodnl 3oMdmbBs@gdal sMbLgdmdam bgosdatin-
639, bybBom BB 56 dg Mgsdirom, dmsboddnma jomombgdal ow GoMamaddn
396ygmdaom, as(33eomn bs@mamdal m3b0d3bgemm 3gd(339emmdam, sMsbomono@ Mo ©s
356bs3mmmgdom sdmEgmmn M3060L 33069 d93(339cmmdac, @0bsdnbgFarmgdda dmbor-
dmEoemmbo@nb, dnMmmdsmbgdob s Jemm@odnl LodeMdom, dmaxgd swz0monblbbswn
3atnmagdal ©s 09853060l 1360d36gmmm dq3(33gmmdnon.

396dmba@ e yo30bgggtn Bossan gomammgds 3mBJbstgdal s dmhjnsba bBgdndal
9398 Log8smE SFaEMm 306HMdgddn; babosmmgds 3ndnbmzgsba ImMNdMBENL yogobggmo
dgxgeoemmdom s B3Maem-3md@maeba 86 dsm(33emmzaba LB nGom, cabbsma dgds-
bogmMo dgoagbnmmdom, gemabgdom dGmaamal dms babamdn, dogmn 3Gmagamal 3o6-
dmbs@mdom, 3m3mbaob dm8ngHo B93(339mmdom, LybBsw GuGg MgsEnnm, dmsboddal
Bomamn ¢g300mdom, Lomaze@mmo M3060L LodeMdom sMsbomogs@m@dg, sMsboea go-
&m0 G 3060b 360d369mmm3s60, bemmm sB8mEgmmo 6 3060L 3306y dq3(339mmdom, G 3o~
Bob (30em39mmo gm@mIgdal sgMm3zgdom 3Mmggoralb dms bobadn, mabsdabgsemaddn
8m6m8m60@m60@0b, d@mﬁm@)nb o meqmﬁn@ob bnd@(ﬁénm.

B03mco  gogobggma boswsgn doMnmoEem GmEmTammgds Bobmsdsmma dnbbastgdals
9399 RoaM3bomab, @ygdemab, 33606Bbab, dgdgalb s Lbgs JugMmgamama g3masbo da-
Rdqdabash d58astn Bnmstn J3g@yom. bobosmwmagds 3mdnbmgsbo 3mEabdmbGolb d4dn
4530bg3960 BgmgMommdom ©s B3Maem-353emm3sba bGEMJEmFom, mabbstn 3q4s603mcn
3dq00a960cmmdnom, gomabgdom 3Mmgamal dms bsbadn, 303mbob dmBagma dg8(339emm-
b0, 3oMdMbo@adabash 3ndqbmzsbn 3mEaDdmbGab asd8m@m@mmmdam, byndMaemyo-
6 Labd GNGgdny Mgsdinm, 86n3369mmzsbo dmsbmddal @ g3o0mdao.

333G n@&mmo yog0bxgMa boswsgn gmM3nMegds dmbbstigdal s Bubbom-G(3bo-

65930l 3. qbos ymadtoma boswsanl3ab astosdersmo 030. 3obo 996930l
ooty 309- 9 g oy 300390 goMmEsodogomo g398 399
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dmogao m030LqdMmades JMdnbmasbo s 3gGsdmmgmmo 3mEMadmbE ol «35Mdm-
bo@mds o 8 93565b36mal demogo gomabgds. 3mdnbmgsbo ImEoDmbEn bszdsmem
3dmogmns, 3m3mbob 3q3(339mmmds Bomomons, 35MdmMmbo@m 3mModmb@gddn Mgsgos
bgo@BormmMas, 50bndbgds s@sbomazedm@o s sdmEMgmmo M 3060L Jgosmgdoo do-
momo 398(339mmds.

6196dobm-go30bg3gfn Bosagn goMmmsedsgsmn Bnomsgns  JMMENSL-30Mdmbadm s
4530bg396 Bnosal dmMab. boswaga babosmmgds @ggMab0Madmma 3Gmanmoam, bgo-
BMommGom — dgws ©s bybBo &g Mgedirom Jzgms 3mMndmbE9ddn, 3o6Mdmba@qdal
3500©93mmao 393(339emmdm 3Mmgomolb Jzgos Bobormdn, 3ndqbol Dm3ngmn Momogbm-
300, boe®3nom 3abo 83390060 3933069800, Boomo as(33emomn Mbatnsbmdno.

4o30bg3960 Bossgalb 9398039330 388myme3gb 358mga azetndl:

R3gmmadngn — 30000M©gds BmBngMsm 3oMdmbsgmm gbzng® boyqbgddg. 53 gzoMbL
a5oRbns yo30bagMn boswagol bgdmambndbamao 439803930b y39ems 6ndsbo s mzabgds.

330619 356BMBsG M0 — 30msMEgds 1)39MdMboG™M Rodmgdal, mobgdol s Lbgs Jo-
6gdolb  grmz0mb-gmm30mbby,  bobnsmmgds  9Msdjexmomem  3sdmbagmma  39Mdmbo-
@@Q-OQ@SOUﬁn Bmﬁmcme@nm, 80)@0060 o o(ﬁobn@odo@)‘gﬁn 63060[) 60@0@35‘3@0
398(33900mB00n.

Bgemn@odbaMgdmmo — gm@mdomogds Bomgma gggfnl mabgddyg. ged8mamRggs 3Gmen-
mob dmbomsenm dgxgMnmmdom, gMmbabgzeto mdbowgdol gomnwgdama d53(339cmdnon.

33 9390mmo — MMBnMgds abgm GgMma@mMngddy, bowss d0bgdcoga &yg-0nhd-
bomnb d(39b0Mgmemmds asRgboemas s 8abo sanmo ©sn3azgb LEg3aL sbmzos3ngdds;
baboomgds g@cm gogndnma 3ndnbmgsbo dGmgamom.

4530Lg3960 Booaga ngmys babgmdaw 303mbob 998(335mmdao s gBMDaMgdal Bnbgwo-
3000.
8969%0b0. yogabygMo boswogol Bymmazsbn ©s mdmMn Mggeda  gobabobmgmgds
b3gemosdas brgalb memdqgdal meg0bgda@o dommods@mn Moddom, HmBgma(z doaqds
3bgmo s FdMsemo Bogbeyemal, dmogn gobogbmmab, Bogmgdam asdmbagmma badg-
3meamdm 39a39@9(300b (839330693l Bomgdqgdol 8mbgmobomsb) s bsbdmzemg (3030
Bodonmnb  3gMnmeabash. Bymmzgsb-omdamn gendol me30bqdmEgdsba asbbsdM3Ma396
boowsgbstdmddbal 3Gm3gbol ,mMGeDasbmdLL.

&9b0sbo s mdamn gabogbamabs s Jg3moagmBal 306353mmdsdn Bosrsado od@nm-
o 3030batgmdgb dommmaon@o ©s dndon@a 3Gm3gbada, BossamMo dHmEBomawsb
Byemal omdsgamo nbgdno gsdmadm@gds swzamombbbswma datnmado ©s 356Mdmbsdg-
d0. boswsgdo 308nbsmgmdl 068gbLayn 3ndqbBsmdmddbs s gsdmgn@zs mnbgdal s
3060L oMM Jombgdal ogmggdom. Dogbmmdo, JugMm3snbal dgMammdn, Hmwgba(
yo30bg3gMo boswsgn LLEOE @G gb0sbgdMmns, d08nbatgmdl 3mdnbol 3mbrgbLbsczns
5 3mmndg@ods(zns. bLBaMadal bogHom dmdEomds bmMzngmmgds J3g30sb bgz00.

Bogbmmab 45dmIHmds gbbadrmgMogh jodomammma Bymob ©s blbawn Bogmngmgdg-
dab, oo dmealb Ca(HCO,), 53mbByggsl d3gms 3mE0bmbE@gdnwmsb Boswagal bgmadatab 3ab.
39m3030L  35M3MbsBgd0l sbomddb0rmgdgdn 3MbGomoMEgdnsb 3e3nmomgdl dm@ab,
0009896 Mgt dommagdabs s (3MBagmandal gm@msl. boswsgmmn bLbsmgdal bg-
3mon 3gMmomeeemo 56930 aobbobmzsmb boswmagaol dgwms bobamal Bgo@Momnm Mgsdzasl,
3dmsbmgozn 3m33madbob gndggdoom Bedmmdsb.

4530bg396 boswagdn aoM3zgmm gsb30mMgdal 3mmmmdlL Hmdagngsanl 3Gm3gboa,
mIgmo gobbodmamesl boswagol bsjdomm 83050m yo30bggge dga3gizsl. as8m@n-
&30b 3Om39Ld0 gobmszabygrmgdmmo 30606 mdbowgda s 3gMommdn aobo(znsb
©9300M5@5(300L s BoMB8mJdb0s6 s3b3qdL. Bnssegm®n bobams3gdal Dgosdatdg abnbo
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356bad3Me396 gocmabgdal ImM0bdMBB 3oL L3g(3053039M BgBgFormmdal. Rzgmmgdios
4530bg3960 Boswagab Boomgmo g9Mgdo @3953d06009ds y3gmedy sMoEmm MHoombgdl.

38Embmomemo 030b589380. yozabggFo Boswsgn bobosmegds JgwsMgdoom Bsmarmn
boymgnggdoo; o3 boowogmsb s Jo380bsbmsb gfmew 8ng3mo3bgds J399balb y39-
modg Bogmazng® boswagl. mazabo sg@mbmdommon mzabgdgdom ghm-gho b igogbm
boswagom nmgmgds gobabs s bgbaemal 3mmEmmgdobozab. 88 boswsgdg gs89b6gdmmos
batnbboobn m306mgdal 8mB(3980 3965bgd0, bgboemal docmagda, Gm3madag 388maMAgz056
domamn 3MmEnd@onmmdom. 93 boswsgdg sbgzg dmysgm bmEdsemo, Jqgfn, Lodnbwo,
o0l gombomo s Lbg.

LagPom sDmGob 393(339mmds sdsemn 36 Ladmsmms (0,15-0,30%); 3m3nboo ao-
0oM0d9dmm boswsgdn dnEmmmadgdewn sdmGob dqd(339mmds odomos 96 badwmaenm
(6,5-8,033/100g Boomoady), bmmm 3mdnboo Lodnsmmu MdeMbigmymanm boswmsggd-
do — Bocromos (>10,093/100g bossgdyg). Logfom gmbymealb B93(339mmds B306Mgs,
Ladmamm 86 gowogdmmos (0,09-0,25%), bemm dosbodnmo gmbagm@olb — sdsemns o6
Ladmamm (2,5-4,5%). yog0bazgo boswago moMndans ommonom, 8nmscns dmMoam, Ladqms-
mmE QbGmbzgmymegomas bdomgbdom s 3mdsm@no. LabuMaggmos mEasbyma s do-
bgGoemn@o Lobmdgdob asdmygbgds.

boswagol bagmayngMgdal gomogdol 80Bbom LagoMms LEmMGMN ©sdMdsggds, Babg-
oMo ©d MmEasbamo babmdqgdalb Gogombsmamo asdmygbgds, gHmbanl Bnbssmdogy
ddmmos s bbg. 3980w 3603369mmm3s60s (3om3gmmo Mm@ nmgdol domemmaon® mo-
30bgdmEgdoms  gomzsmnbbobgdom boswagol LEMGN sdMdsggds. dogosmomsw, 35Dab
o bgbomob aobsdgbgdmoew Bgneagmadgmas 83069 bobdolb yozabaygMn Boswegal go-
3mygbgds, Gowash 93 JMmEncgdl LdaMwgds Bossegolb m@3s (60-70038) ©s3Mdozgds,
3qbodsdnbo, sMbgdmdL boswagnl bgwsdatdy 3oMdmba@ndnm 8rnwatin nmmgam®-3o6m-
dmba@mmo 53qgbab 53mdMmBgd0l bodndHmgds, Heds(3 dgadmagds gs8mnbzomb Jrmembom

535@7ds.

16.2.13. 3gemmb-ys30bagzgMo baswsgn

dmgown wobsboomyds. dogmmb-yogabgggin Boswsgn bsbosomgds LybGow ©ogg-
9630609890 3Mmgamom, 4o30bRge Bosea by MBMM 8dmogHa dGHmanmoam, dmgeb
3Mmgomdn 96 30b J3qgs Bobormdn gomgdgdalb 6036gd0m, LybGow asdmbs@mmao jomdm-
bo@m-omazanmo 3mEodmbGoom. Boswsgnl 3Gmaamlb 393wgan dgbgds og3l: A-Al-AB-
Bca _BCca )

(gl))odotﬁ(g)gagmﬁn 3gemmb-go30bgg&o Bossgal LagMom gemomda gewagbl 1,9%-b
(130 4003s). g3m&3otigds yozabygMn boswagol sMgamdn ©g3Mqbomen Bsboemgddo go-
0Egdgmo a@mb@nb, bymedntrmmn ©s dgMgnmo s@gbnsbadal 30Mmdgddo. agbswgds
93980 s bgdm Jooemdon, 3obgobs (8. 5msbbal 8sMigggbs Bo30fn) s dgbbgmdo.

dgbbogemol 0bBm@os. 8gmmb-gosgobygma boswmsgn 3nfggmew asdmyzgb o. sbGo-
3m3-35M5859385 s 0. gqgmabodmgds (1948) dmmastgmdn. bojetmggmmdn bnswsgqdo
3gemmUb-go30bg3960lL LabgmBmegdno 3oMzgmom gsdmym 3. BMomsbods (1957) Mm-
amz 50dmbogmaom bodeMmggmmb 3539980L ©5 3onbbobgdal boswago. 3. Ladsdznmas
(1948, 1957) asdmym qb Bossgn dggem-senmzonmadal ,dgmmb® Lobgmbmogdno. 398-
am3dn 356 53 bnowogqdlL Mbms ,dgmmb-yo30bggen Boswagn® (Ladsdgarma, 1965).

3gmmb-yo30bggHo  Boswsgal aq96gdabdn 8. Lodsdgoemn (1965) ombadbaogs ™

9®93L: 30Mggmb, Bmegbsg 3zox0me d90dR6g3s Fomalb s mgmmb gogmgboom sev-
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309900 Bosagol asbznmamgdal LEGowngdo Yogobygtn boswagnl dodstrormmgdoo o
39mM9L, OmEaLs Jds@mo 3ommdgdal g3l s 8©sdnsbal bgdmddgogdnom,
&Yob 3(39b0Mmmmds a(33emgds LGa3al 3965 gmmmdao.

a. Gommobady (1964) gsbaboemagl o3 boswagl Mmams yogobygMo Boswagol ggmev-
300b 3980am8 Lagggbm@lb, HMBemab MLy 39Mdbnsbgdal ashsbsgqdno dnbabgszqds
Bymol ©mbal boboemmdmngn 88mbggs Imbs, Medsi asBogmmadal 3Gm3gblb dgmbym
bgemo o yognbggMo boswmsgn dmgmmb-ys30bygio boswogalb gobgznmsmgdal absby wos-
ygbe.

53 boosgl bszdomm Logmdgmosbo gsdmyzmgggdo Mdwmsbgb . 3oMzsemndgd (1958),
3- 80bgmds (1966), 3. ma@oMnsd (1967), g. bs3o0dgd (1968), . @Mdadqd (1987) o Lbg.

J3mermg0s. boosabsmdmdddbgmoa Jobgdn Bom8mmggbamons 3dndg 854sbnznfo dgco-
a960mmdal semmz0mFo s EEnzonE-3Mmezan@o bamgdqdom, Gmdgmos boddme-
369 bmgxg® 1008 s:bgsb. dgms Mg BoM3momagbl mabbatl, Gm3gmdai bdmaxg®
33539%> J398Ma3oegoo.

dgmmb-yog0bggn Boswago gogM3gmadamos badsMmggmmb byd@mm3nggmo &yg-
LB G30L Bmbsda. 3mEdsGo BmBogMsow Mdaenns. Ladmsmm brmamMa §9339MeG s dqsw-
aq6L 9,9-10,6°C-b; yggmodyg (3030 30b —056360L §733gMs@mms -16°C-8rq 53985, bemenm
yggmadg omdaema, 03mabob —21,8°C-b s¢bgsb. $q339Ms@mEab sdbmmadmmo 8nbndwdqda
8603369emm3560s -29°C (BbMsobn). dgosmgdom Bogmgdas §g33gGs@mmab o393 8.
oobbalb 3539%g (-21°C). Loggag@oom 3gMommnlb bobgmdmagmds q93bo-3300 m3gs.
o0d@om®  ©gd3gMsgmEems  godo  2800-3800°C-b dgoaqgbl. bormgdgdal  Mommgbmds
464-51283-0b ggofamgddo 39Myqgmdl. ©o896006980L 3mannz0q6@0 0,54-0,95 dqoaqbl.

dmbgdcngn 839606 9memmds Bodmmagbamoas domalb Gyom (Iqbbatgdn). 85850 &g-
Bo@mGoab M39@gbo babomn smzabgdammos bobbszgdal, domagdal s 3qbabgdal 4393. gb
boswago dofnmomam LaMbysgos.

3mmaocnnb 3969385, 0930b58980 5 boswsgbom3mF8b9emo 9emg8968stmemn 3Gm35bgdo0.

3gemmb-go30bg3gMo boswmagob 3Mmeoml s43b dg8maan dgbgds:

A = 3931bmgsbo 3mM0dmBEBN, bogFom Lnddmazmnom 10-1503, 8o yoz0bggen, 8dadg
»0bbstn, 3mIGM3ob-85M(33mmze6n, 3MEENsBn, 3mB33603M, aosLams Mebosmsbmda-
00;

Al — 303qbmgsbo ImE0bMEBG0 LoddmogHom 5-1008, yog0bgggtn, 3MAGM36-s -
obyyemn, 3dndg m0bbofmn 56 mobnsbn, demsb@n, gosbgms Mbpsmsbmdamo;

AB — go30bggMn LoddmogFoom 5-10L8, 3M3GM36-dgmEBm3sbo, 8dndy cnbbsfa o6 mo-
bosbo, Dmaxagm gomgdal madgdoom, demab@n, $qbnsbo, gomabgms mebpsmsbmdama;

Bca(g)— yo30bgzgMa Loddemaztoom 20-4003, 3mMIGM356-3gm@m3s60, 3dndg cmabbstn o6
@0b0sbo, madal modgdam, 3330030, Egbnsbn, demob@n, aoobgms Mebpsmsbmdaco;

Bcca(g)—ﬁ‘gdo-goaobcgg(ﬁo Lo8dmaegHom 30-40L3, 58yt 3M3BM396-dgrm@m3sba, do-
dg oabbato 86 mabasbo, mgdolb msdqdom, 8336030, gbasbo.

03M0gom, dogmmb-yo30bgggin Bossgn bobosomgds bgms 3mEnbdmb@ob 3o yo-
30[)9335)0 'Boq_gaﬁmgmbom o JmB@m306-806(33Qm3060 b@ﬁ)‘gd@‘gﬁmm. daaggo 3me0dm-
&qdab 3m3IGM356-3gm@mzsbo LEMNJGNMoc, gomadgdab 60d6g80m, 8dndg 8q4s60 3o
3dq00a960cmmdao, AzgmmgdMag JoMdmbodmmmdom bwsdnfnwasb.

3 gemb-gognbggfn boswagn babnommgds Lybdew &uGg 96 @&y Mgsdirom (pH=7,6-
8,1). 3m3qbab dq3(339cmmds Labbsg ImEGNDMbEG3n d(z0Mgs — 2, 21 —2,90%. Boowagal 36m-
gomo babnommgds mfmds 3ndnbocgdom. dombgosgae 0dobs, GmI Bgmmb-ysgabygo
Bossgn dofomomsw 80g3mozbgds dbmdmd o Ladmsmm mabgdl, aboba bsbosmwgds
dmsbmgdnmo xmdggdol ©odsmn gsdno. gb @dmemme 90l ©s33dnMgdmmoa 88 Boo-
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©30L mgdob gMednalb dobgMeemm dmbadobmeb, GmIgmdni domdmb Jnmmgsmbada
(70%-8009). Dmgngmo 3g8mbggzedn dmsbogdnmn ggmdgqdal %e8ab goM339mmo aswnwgds
5353800980 30m0bgdsbmsb. bygMmme, asmabgds 3oMasm ofnb asdmbsdmema. dog-
mmb-4530b5396 Bnosgdn bomogs@an BmEIolb M306s FsHEMBL sFabommoze@ e 3065b.

3gmmb-go30bgg&n  boswogol dofomewn gmgdgb@emmmo  boswsgbsmdmddabgemn
36Mm(39L9d00: JM3LbamBmJ3bs, INInbosgMmazgds, as3oMdmbodads, asdwmgmmgds, bos-
m0@nbo(300 ©5 gomgdgdes.

dgmmb-yo30bggn boswagn g3obLbzsgmgds yoznbyygn boswagnbash nmatm LybEsw
a53mbs@mmo gomabgdom, Mitm 8mdo Jgggmommdom, babGew asdmbs@mma 356M3mbs-
G sbomddbomadgdom, 3@Mgonbygmn @s gobaal modgdol sGbgdmdao.

Ca+Mg
158 Igdglio % pH CaC0:% Ba-05/10056 6 <0,001 93 Fe:0s ALOs SiO:
4] 2 7 ? .Q 0 ‘Ilﬂ ZIU 10 30 ap 20 3:0 4]-0 1] Zlﬂ 4;0 GP B0

—0lg-—

o
O
40
1 N
o | [-Bca@] 5

AN TR
-| it §
\

mﬁ%

6sb. 23. 3gmmb-ys30bggMn Bnswsanb doMomswn 3sR39693mgdn

Z

Jerobognozns. 3gmmb-yozabyygfn boswsgn nymegs 680096039 J3g@ndsw: &od4y-
@0 (Brgrmb-yogobeghn), drgms-yo3obag@o, dyredefymar drgmgs-gogobaghe s
3°8m@aégmo.

&03M0 dgmmb-yagabygio Boswsgn gomeMmgds 653390989 aMbdab bymadal
Bge30mmsb sbemm amBno (2-3 3) s bdoMew 3@ qdncn DgrsdnMmo s gbnsby-
d0o. 308maMhgzs 9o gxzgMommdom ©s 0b@gbbomma gomgdgdao.

39 3-9o30bx3gMn  boswogn RMEMIoMmads 65339090%g afmbBob Bymadal o6
03> amBno (3-5 3) o bnMom TsGgdoma BgmsdnMma oG gbnsbadnm. gormgdgds
5206036985 J39ms 3mEnDdmMbE53d0.

Bgsdotrmmoe  3gma3-yo30ba3gMa  boswmsgn FmMBaMogds 3539980L 3093y,
demgogzqddy, 6533900981 335G qdncn bedntrmmn @s@B6nsbgdom, afmb@ ol Bymgdals
035 amBno. gamgdgdol 60dbgdo 5c0bndbgds byms 3mEndmbEgddo.

333G B o 8gmmb-yo30bggfo boswogn gsdmambgss ndom, M3 3oMdmbo@gdo
Be3060©sb 56 5nbndbads.

3gemmb-go30bggMo boswagolb 398039830 godmymezgb 393wga a3otgdl:

R3gmmadngn — 30000M©ds ©oM8rmsdgdgm Jobgddg 383660 Bymadal bggsgmagbao.
08 a35mb goofbns dgemmb-yszabegia Bossegol Dgdmombadbmmon J39803980L yzgeme
60dsbo s mzabgdes.
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do(3mda — gomafads admadndmm Jsbgddg o6 edmadqdmmo Bymgdal Dgassmy-
bom, 3o6Lb353098056 3G LEEHNIGNGom 37dnbmzgsbo 3mMadmMbEEL J3gwms 6sbo-
mdo ©> arzomco d3nMmadmbBnb bgws babamda. goszmomo b amdal d93(339emds
35833603980 d0(3md0sb 3mMndmMbEdn as(33m0l Gg39mdal 5%-bg 8g@)ns.

30(3mdbsfn — gmMBotgds 03039 30Mmdaddn, bowsz dozmdo g3sMnb boswsggda. swo-
30emo00bbbowa dsGnmada Rbogds 15008-8wy. Azgnmadmng gb boswsgn saMgmsy dozmdos.

obommn — gobbbgsggds domnsb 8dndg 3gdsbogmGo dgoagbemmdom, w@sbnrmemo
3969800 s domnsb LybGo Bysmasd@emmdom, s8qbnsbgdabsl axofMgzgds, bmem
359mIAHMBabab — bzgds.

39mmb-go30bg3gMn boswmagn ngmazs Labgmdaw 398wgan 60dbgdno:

3m3qbob 3938(339mmdoo — LybBew 393mbnsba (<2,5%), 83069 3ndnbosbo (<4%) o
Ladmomme Jndnbosbo (>4%).

30(3md056mdal boMabbnl s dofnmgdol gobmaggdal bow@dalb dnbgogaom.

8969 %0bo. dpgemmb-yo30bagggin boswmagol 3569bobo s 303306 98mas 3(39656gmmn
Laggamnb g3men(305LMSb S 5©8nsbal Ldgm@mbgm bgBmJdgwgdsbmsb. Gyab 3(396s-
B gammdob dobon@®ds gohgbzed go8mabgos ammb@ob Bymgdol ©mBal 58mbgss, 356 30
359gmmgdolb 3Gm3gbb gmbym bgma. 3s8mgmmgdal 3Gm3gLbL @393d0Mmgds 3Gman-
mob 39do gmgGommds, M8s 3ndqboMgds, 39M0Mbs@gdolb sbsmdbamagdgdal Lmbdn
359m3ymazbgds o 3oMdMbsGmm-nemz0m&o 3mEoDmMbGab sGombgdmds.

88 mmbmdommn ;z0b985380. Bpgmmb-yog0bggHn boswsegn, mazabn sg@mbmadageman do-
B3q698madnm, smdmbagmagm LadsGmggmmb bsdnbsmdmddgom bmbab geMm-gho 3oty
booogom nm3mgds Mmam@i 30babs s baboemab, sby bmdemab, dgeab, Lodnboab,
dodM0b FoBbemal, 356 3mbbadal s Lbgs FMmEnEgdnbomgab. domsma 8mbaogmoal dobo-
0gdo@, 39dqbob oEgdomn dsmablbobamzgal, dommmaon® mmbabdogdgdmsb gfmsw,
030 989em0s 35bmyngFgdalb dqboggHobo LobBgdal go@emads. Bm@mbyznbab gb Bossgn
bdoMom JgMdasmezfmmn s edbeMmmos, Lnm®mdom 3o gomgdgdmma. domobogbas,
339ddn 30d3qd000 Mbyzs gMomgzsMma 88(306M93L boswagol bed3Mn39-sbawmmmdsl,
0m8%xmd9LgdL BMENsbmMdal Lobggdl dmEal Momogbmdmog Jgremmgdsb ws bbgs mgo-
LgBgdL. 83 baswagda Lol Fg@sbs (Bmbazs) 0b3g3L bgborolb domdo gaba Mo mgo-
Lydgdab gomdxmdgLgdsb.

LagFom sDMEG0L Fg8(339mmds edsns 36 Ladmarmms (0,19-0,22%), Lagmom gmbegm-
0L — odsmn 96 badmsmms (0,13-0,20%), LogFom 3ommamdalb Ladmsemm ©s domaemoas (1,25-
1,7%). 3ommmobgdsn sdm@nb 3g8(339mmmds badmsmm s Bomsmos (8,0-12,085/100g
Bosogdy), dmsbogdnmn gmbgm@ol ysBot Boowsggddn madsemas (0,2-2,083/100g boo-
©3D9), boem g8 39m@nmgdnmaddo — badmsemms (4,6-5,733/1008 bossoa dg). aso(33emnon
3omamdab d99(339cmmds dsmamos (40-5083/100g boswsg dy). dwgmmb-ysg0bgggio boswsgn
MBOM639mymgBamns dmfnm, bdnmmgbdno s 3mdam@oom. ormonlb 393(339mmds ©ods-
mos, M3 139300600985 Bnowsgdn 30MdmMba@ 930l sMbgdmdom dbgmombbbsw gmmdgd-
3o orgonab goabazmsb. boswsegol Bagmaang@mgdal sbadsmegdmom bognfms mMgsbmman
Labmdgdab gs8mygbgds, LogMe@gdab smgbzs s sSDMEBM3s6n Labmdgdal asdmyqbgds.

16.2.14. 3530 bosszgdn

Bmgs@n @obobnomyds. Bozn bnswagn (9.6. (0l 53806s) bobnammgds bimbdn oggmgb-
(30530000, 3dmoztn JNdnbmzebn 3mMNDdMbBNm, asnwgdnmon L8 j3Mnzom, mabs 3g4sba-
a0 33(96360@006007. Bossgm® 3Gmeznemals ﬁgg‘g@o&ﬁr@ 838(9360 336360 og3b: A/-A."-AB-
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B-BC. dofomamn nsabmbigngmmo 8oB3qbgdgmas 3Gmagamal bgos BsBaemals g3nbnsb-3sgn
J9ggtnemmds (Azgmmgdng 390l 56s3bnbnom), dms Bobaemals gomnbgds s as39Mdmbadgds.

3530 Booognl bogMom gomomda bodetmggmmdn dgowaqgbl 3,9%-b (266 8003s). gb
Boswago 336 (39mgdmemas domsms dmMab dgm@Bnb-ds60b dmbsdn — goMg s dogs Jobg-
o0b, 4399m ©s bsbaemmdmag dms Jomammal Honmbgddo.

dqbbogemol abB@mos. 3otzgmon (36m3gda 53 boswagol dqbobgd 93m0360L 3. M 39-
RogsL, MmBgmBss gb Bosmsgn 3ndmbol Mom@abmdal dobgrgom godmym ds3306s o
Badems Bnsoggdem. d93mamddo qb Boswsgn dgabbogemgl L. bobamgds (1924), 3. Lo-
dod3nmBs (1948, 1965), 3. 3mm3m@Bm3Lznd (1930), 4. Gomobadgd (1958, 1962, 1964), x.
dogogotnabds (1978), a. gqgmobndmgds (1979), g. bogondgd (1980) ws Lbg.

3. Ladodzomol (1948) dobgrzgom, Hgmogyal eEsdmadam soaormgdda mombnbgd®
6553969330 00853060 domaemn d53(339emds Fomomgdl dom Gdnm bamdmdmdady. o3
03@MM0b sBMnm, gomg 3obgmalb Dgasbal Boswsgnl gobgomemgds 88ys3s Bomdmmag-
boemas Jo38060b Bo63mddbol 3Gm3gbom, BmMBgmass dgzoms @Yol Lgswos. 3. bodsd-
g0emob dobgozom bogemmzggmmb 3538065 yzgmadg 8g@om @obrmmagmgds LsdbMgmal s
B3gmemgdtog 33069 o Ladmsmm Jndnbosb do380bsb. 393amddn 53 bnswsgals 4, 3mobo-
390" 3538060L9dM0 sbbbs Loabzmbom gobws.

9L Bboswaggda Bgabbogmes a. Gomobadnd s oo domdmsbs dmbmafogamemn gsdm 3-
3a39. 3obo 5B, 83 Bossgnl gMmn bsbamal BamBm]dbs s 353d06Mqdmemns semgae-
60 35399800, beamem 3gmeg bsboemal — §gdnbs s Lbgs ©gdcgbomma Godab GHamagyab
RBMMH3980L  93me300bmh. . Gomobadgd boswsgbsmdmdddbgmn gad@mmgdal abdm-
Gogea-g3me 3096 sb3gd@dn gobboemgabislb, 3538060l gobgnmsmgds o 3e330Ms ©oN
Byombo@nzgdolb (boeBs@ab, s3hsgomal, sx3dgmmbal) GMsbbamgbool s Mgamgbonl go-
3mmqbg8L. 35639 o08wdags 53 bnoswsgal gmabognga(zns.

1963 Bqmb 0. 3gMobodmads ngal Bgasbal bnasegnl smzgsmng@adabsl (HmBgmdncy
3mbobormgmds s3@mMn — 09band Memdsdy) gedmmgzs 8mbadmgds, GmA of 336 (39eg-
dmem ,303" bosoal 39360 M08 g3l LagFom dmmasmgmal, amambrsganl, smdsbgoal
o bb3. d3996980L oz (LBmEmbo(30) boswsgmsb. d98wamddn o. @@mdadal dmbs(3dgdals
a59mygbqdnm, 356 dmbmaogznsda 58096 39335L00L bidMHM3039d0L Baswsgqdalb aq6qbo-
Lo &ndgdn” godmym gb boswsgn 3s30 oboMmdal (&9Ms-bgatim o6 396 Enbmmagdn)
Labgmbmeadnom. 08539 3gMnmdn 8. LadsdznmBs s 8. K03dg398 gsdmadzgybgl Badmmaa,
m3gmdn Joormab sbamem 3533065L 8039036980696 LadbEgoramBmbagmgo g36m-
3530 a03M(39madaem 9.6, ,LImMEba3gdLY. dows JoMormal wobagmgm Babomdn as3M(3g-
mgdme 53 Booag by LobGgMgbm B8mba(398980 ImEsbamons . Bagogamnsbals bsdmMmado.

3. 3mmmdng30L sDF0m, sImbogmam LogsMmzgmmb dotolb LB g30b Bossgn 8ng-
31036905 do3 LdGEM3ngnm boswsgl. g. bsgsadol 6536GM83n, HmBgmai 8ngdmsbs
rb-go30LR396 s do3 boowsggdl, 65B396980s, M3 dog0 Boswmsgn BomM3msowaqbl sdngm-
39339L00b 33Gorn LydGEM303mem 1LBI39830 ao3M(39rdMe MY 30 dgm 39690~
Ly Gndb s Lagdome gsbbbgsgwgds dm3ngmn Lam@ymoal d538060bLgsh.

L. Dmbal (1986) Bnbggzom, Bbmgmomdn dogn s ©baea Boswsgn gsdmoymess
bbgomabbgs Lobgmbmmgdom, 3sgMsd, 88 dmmm ML yzgms asgMmmnsbgdamons ,396-
&obmeagdab 3emolido.

3. ondmgo (1968) smbndbsgl, ®m3 dogn bnswsgn asbbbgsgwmgds 3538060basb
080, ™3 3mdnbmgebo bogHmgdo ©s35330M9dmmns 63065006 s >Ms orm(30mTsb.

6. @ogesmo (1963) domonmgdws, Mmm3d dbgsgbo boswsegn (36mdamos 40-8pg Lb-
39005bb3s LabgmBmadnm. abomgmdn 8sor Bng3mc3690s LMgamMgdo” o6 ,dogo 353dab
boswaggdn”, bIgmmsdmsdmaal sMsdmm J3946983n gL boswago gsdmaymezs Bmam(s
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»000bgdo” 96 ,GeMgbada”, (396@MomME sxMozedn — ,dsz0 GMm3ngnmo cmabgda®,
LadbFgo sImMbagmagm g3dm3adn — ,L3mmba39d0”, 0bMbgbsdn — ,dsMasmndgda”, 538-
do — ,,336@0[)00@360“.

93mermg0s. 50dmbsgmam bagemmzggmmb domemsdmEnbo ©sdmmdn dmbs, Lowsz go-
363998905 3030 Bossgn, BoG3mddbaemas dgMgmma (©gbmws3nym-s3ndmma30mn)
s boggodse s3mdams0nM-3969803mMn ggmdmEgmemmaonn Gndgdoo. 383360l
©9369L00b MoEql bsbambg — LyMsdosb daModol Goxmdsedoy, saMmgomag dmobbab
30dY @omo sEa0me P3oged RIBYRIEIYB-239ama3rg 3360G039M G3b. dmocme-
dmeobo @ademmdob dmbal Mgmagal mE®3gde Jgosmgdom sbamasbmwmss. ngo 80g3q-
036985 Dgs 85ba8gmemabs ©s Fgmabgnmol 3MomeadL. o 3936 3gmgdamoas gm-
3099M-3MmeEaz06M0 boggqbgda. gmmzoMa-dMmmazando 3539900 35bLs FMmEmgdamoas
30b3oMs beaendn ©s omn BatdmJdbs 3953d0Mmgds ©MMadocmn mzeMgdal dmJ8ggdab.
dog0 Booognl ao3M(39madol Dmmdn a3b3wgds saMgmzg obGomoa Ggmebobadfo ©s
bga960-39693mbol 3539, @obMamo GaMmabobgdMo 35306 dogxgbmBgdEmmn 60dbmmado
Brognb mbosb 650-750 39@Mob goMmamgddn dghygmdgh. 83 @ndolb 3530L gmEdab
BatBmdmds 1393806988 dgmaobgmmo 3gMameb. dogn Bnswsgal Lszdsme mawo bsbagmn
Bga960-39693mgbols 3530L 30MMd9ddns asbznmeMgdmmo. aoMg 3obgonl bgasbo-3969-
3mabob 3539 dmdgmeons 700-1000 35@@L dmenb. dogo boswmsgolb sGgsmdn gomommass
3930 (390gdmo  Mgmogaal s3ndamaono Godo, Gmdgmoai baMdmmagbomas Mo

gmEdom: 3dmzodmmob s semgzonn 3o3ggdab.
39Mmane 8398 gdsdo @@ dmbobormgmdal 0mgdl LaMBs@mmo ©s sahs-

a0m-5339Mmbyema bamagdgdo. sahsgaemmn Bygdal Jobgda Bomdmmagbaemas dm30LgMm,
3m30LgMm-Gabo s Mmbo-ymdmsmoa gggal mobgdao, BGm3mada Rzgnmgdting Lo 3dsm
omEqbmdom dgn(30396 0885306L s ddzm aoxolb Laby. oo daMsdal ©gdMgboal Jams
bsBamdn gomomss go3M(39mgdamo dmmgommm-Gbo gl 30oms ©s MedsdnGom
30Esmn mnbasbo s mabbsMn bamagdgdo, HmM3madai 3gMoggmagema bsbomalbzgb ogz-
3maqds dmyzomamm-8mBamobgmm dbbgam-3GabGormmzsbo medsdatolb 3983390, Jom-
dmba@mo mabab Bogggbgdao. 3s@sts domoddn, dmedmal, Doemhol bmemdn dofMomsmswm
33630985 3mbammBgHadqdabs s d308086-mnbsba Bommgdgdo.

do30 boswsgn gomeMmgds 33Msma Lmd@Mmm3nzgdalb 3ol 3mads@ob dommdaddn
— odomon, m0:7gdab gomzgmm Dedmtno s (3bgmo, 33Gema bogbaymoam. yzgmsdy
»daemo 30b (0360b0b) §g33gModmEes 22-23,9°C, yzgmody (3030L (0sb3Mal) — -0,3-
3,8°C. Ladmomm bmon@o §g33gModm@s — 10-11,9°C, s48on® §933gMsGmmoms %80
— 4000°C-b 50bg3L. Laggand@oEom 3gMomenl babg@dmagmds gd3bn-830m0 m3gs. Bomg-
Jgdab Brmon@o Momeogbmds dgMygmdl 400-60083-0b goMamgddn. Bomagdgdal dnbo-
3030 506036gds Ba8mFab 399830, bmem 3odbodmdn — dsab-0360L80. Rzgmmadeing,
baemgdgdo meoal 63080l baboom. dogma Bemal 3o68s3emmdsdn smEodmgds smgds@g-
35 dmbyyen 5GImMbygEmma Bomgdgdol Mommgbmdsol (s@gb0sbgdal 3mggma30gb@n
396ygmadlL 0,3-0,9 qoMamgddn). 3sgmal badmsmm bmonGo gomomdomo @9bosbmds
396ygmadlL 64-70%-0b goMamgddn. asbbszmmgdom smbsbndbsegns, ®m3 Bmgma Bemal
a56303mmdsada bossgnl g33gMsd s 0°C-bg adms o6 53939, 33a35Ms, boswagnl
domaqbm@mmds Ls3dome Fomamns s BnowsgbsmdmBdddbgmn 3Hm3gbo 3odwnbscgmdl
bbgowsbbgs s4@ngmdaom dmgmo Bemal gobdszmmadado.

dog0 Bosogn go3M(39madmmos 33Mem LmddMmM3ngmm 1BGI39830. b. 393bM39mab
(1935) sBF0m, gb LBI3930 aymes M — daMggmsEn s Jgmeswo BsMIMImdalb — xan-

3o LEg30L I396sMgmEmdsdn asdmymayzgb Jgdmng oxaMBgdgL:  Kxea-g3masbo,
MEmM0sbo, 353063960560 s Brgmmb Banfdamabmazabo.
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®oa-93m0560 LB 30l B(3965M MMy go3M(39madmmos dows Jobgonb, astg jobg-
o0b, 4399m ©s dos JoMormol 300-700 398 Mol gomamgddn. 3 bBgdab 3(39bsMgmemm-
daob 8magzetn googaze@mtns dgdsn, 396360, domobgmmmdomsb 30 — Mm s Bagsbs.
aEmosbo bLBg30 ao3M(39madmmos JoEs ©d asty gobgobs s Joomdn, bLGg3al o3
$030L 8mogzo6n gEoBZIGMM0s YMa. MMmmsbo LB g3oL Lobgmdng d58s0anbemmdsdyg
353em9bsl obegbl LB 3oL bobsBMMmMds s §b3mmsGo300L babnsmo. 353063960560
LEg30 IgbemENmo FoMmmMdgdom a3b3wgds astgxolb ©s JoMadal bgasbdy 600-750
390l gomamaqdda. 35(306396Mb goMms a3bzwgds Bngsbs s 3gmgMos. dgemmmb Bon-
domobmasabn @30 dofomomsm 3036 (3gmgdamoas gsMg 3obgmab (396@Escnm Boborndo.
339656 gmmmdob 393500896mmds3n FoHdMBL bamaom@s, dg@bgms, Jodmamema qbdst(3g-
&0, J‘@F)g\)qqmb qg(ﬁﬁbn@é o bba.

3mmegomab d9698s, mz0L938980 s boswogbsmdmd86gcma gemg8968stmen 3Gm3g-
bgdo.

33 Boaogl og3b 3mazammalb 393wgan d5bgds:

A'— 393nbmgzsboa, 3530, 00bosbo, 3M3GmM396-s3Mmbamo o6 oM (33mmazsba, 396nm
LEENIGNPmem  Bobboggddg, Bgbzgdalb o Gomeabmdam, dmdzzGagm, LogMomm
Loddmegmom 15-2503;

A"— 3939bogsbn 3mE0oDmb@G0, dog0, mEbsg ImMmbm, mabosba, 353emmM386-360DIMmo,
3336030, 3960or LEENJGNANE Bobboggddg, obommn Jgbqdab, gBmgMman Kqbzgdoa,
LogMom boddmsgmno 10-200L3;

B — 8mdagm-ygo30bg3gn, onbosba, 3m3@m3zo6-30nddmmo, 3960m LEGEMEnEmm bob-
653909, 8336030, sBaymo, LagMom Loddmazfmoo 15-25L3;

BC — Romabzgo, onbnsba, 306dmbs@gdal ,ogmtin ogmagdoo”, 8336030.

boswagn 10% HCI-sb dbmol bgosdntinmsb.

53Mngom, 3530 bnowsgn babnemmgds 3oMasm asdmbagmmo dsg0 dgggmammmdal 34)-
qbmgzeba 3mMadmbEnm, 8336030 ©s sbommo dgbgdaom, 3MIBmM36-szmmbmma o6
393M396-3(0B3mma LEGMJGNF0m, 39MasE asdmbs@mma 35MdMbsG-nmmzonFo 3m-
0DmMbGom, 8dndg dgdsbo Mo dg8smaqbemmdaom, 3Gmanmal gsmabgdao.

330 Bossgn babnsmmgds Lab@ew Gudq Hgedrnm. 3omondal 3oMdmbadgda smo-
60dbgds bymadotnwsb. Loem@dom Bsmn Jgd(339mmds MebLsMmIbmbam abMrgds. CaCO,
3998(33900mds  LEdMsmmE goagbl 7-20%-b, 3mdmLob d5d(339mmds Indnbmgsb 3m-
G0Dmb&do Ladmomms — 4-5%, LowMBno Fobo Gomeabmds Mobmsmsbmdam d30Mmgds.
do30 boowagol 3m3nbob doGomon 3m33mbgbdns 3480bob 3gogqdn, g9.0. gb boswsgn
babosogds 3q3nbol 3Mds@mEin batobbmdmnga Godno. CEZC% 95306985 3m3mbmszsb
3mE0DmbGdn 2,14-05. 53 Booognl 30dnmbol dsmoma daGomds sbEnmogds 3do-
bob 3gogqdal 8603369mmmaebo 398(339mmdom. dmdMsga 3mBmbol 3ge39d0 1360d36qemm
omEqbmdom 5m0bndbgds bmemme IM3nbmzsb ImEadmbGdn. 3Mmagomdo Lom®dom
313060b 3gog9d0b LogBom Mommgbmds J30Mwgds, 35306 MmEaLys Fremamdgssqdal
omEqbmds 0DMgds. dgxemmgds Lnm®mdgdo msbosmsbmdom n3mgdl — 2,14-s6 1,39-
39 BMe3mBg103980L Fgdomagbemmdadn domdmdl Il s Il gfsdngdo. sgGgbomemo
gMogdioob (18) d98(33gmmds ¢860d369mms s Jgomaqbl 2,36-4,14%-b. qgmm 33069
39983390 mdom (0,86-1,14%) 5006036985 dmdMagn gaemamdyazgdo (I gModins). «mbbbswn
6530 dgo0a96L 39,20-41,82%-L.

89d560 3760 398508 96emmdal nbgwzom, g0 Boswsgn dngzmno3zbgds Bbmdad s badays-
mm 00bgdlb. Bobognmo mabalb 393(33gmmds 5bg3b 60-80%-b. 53 bnaoal sbsbosogdl
mqdob gMegdz00lb domsmma dq8(339emmds. yagmedg 8Lbgamn gfadins (1-0,2583) 3Msd@o-
JMeo o 500603698, 33Maema Bsdmnl 9d(339emmds 3goaqbl 0,916-1,515%-b s 3obo
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357L0dm3n 50Bnd6gds Bnsoamn 3Mmygarmal d3gos Bsbomdn. 3dMsmn Badmnl dgdaco-
3qbemmdadn Fomdmdl bmmas@@a doMarmgdo. edsdomal d98(339mmds dqewaqbl 2,30-
15,70%-b. 80bo 3540380 52060dBgds 3Bmenemal dms bsbordn — 50-70L3-0b LoeE3gdy.

Bobgmammmanmn dqdsagbrmmdal dobgrmgom 3bmdado @Madns BomImoagboros
3356300, BnbogMal 33589300, Mabnsbo s 30580Bnsba 65383Mg39800. BLbgaemo ggMs-
0o Bom3mmagbormos 8sabg@0@-0m3gbadnm, s33080m, @omxbowon, (306 3mboo, dom-
&oBom, 06309\)(4)0@900).

3530 boowagolb domosbo Jodnmma dqdsmagbemmds Lszdomm LBsdaemyMns. boswagnlb-
» Mgo, K,0
s 399(30M98mmo  Momoqbmdoom Si0,, Ca0, Na,0, S0,, Mg0; gomn@gdsma 993(339emmds
35306mdadmmas b3gd@ndob s JmmEoGob sMLgdmdom (mmgdmb @Mad3nsdn), bmenm
K,0 360d369emmgsba Mammgbmds ws303d09dmmos do@mmgatibgdmsb.

®0bs8nbgomadn BsmImoagbomoas L3gd@nGom ©s Jommsmbgdom, bmmm dabs-
6930L Loboo agbzoads Jmm@o@o, gommobo@o, 30bwgMolb 33s8gda s 33oM(30. bnows-
a0bogal ©sdsbsbosmgdgmoas Lomozs@mma B3060L LodeMdg stsbommae@nMmsb Jgos-
19000, sdmEGMmn G306 5nbndbgds (3069 MemEgbmdom s aMmzogds dMmenemal
Bgs bsboemdo.

03Mngom, 3530 Boomsgn babnommgds 3Mdnbmgsbo dmMadmbENL dsg0 dgggGoenm-
b0, 396Mdmba@m-omzano 3mEodmbGb sMbgdmdom, 35M3Mbsdgdal dsgbodmdom
60-120L3-0b Loe@Igdyg, gomabgdom, mnbs 8qdsbognma Fqdswagbemmdam, Boswsegnl s
mgdob gMogionlb gfmagzemmagebo 8mmoasbo Jodom@a dgmagbormmdam, mabsBabgtseemg-
3ol 393500896mmd5dn LB ndnb, JoMmJsMmbgdal s JemMadnl LogsGdom, sEsbomo-
3P0 o s3MabGomgdagmo M30b0b egMm3zgdom dMmgamal dms bsbaemda, bmenm

396 a0bbbgeggdom mgdal gMagios gowamgdamo Momogbmdom dgozegb R,0

dmEBgnmob — bgos Bsboemdn, 3m3mbob bmBogn dg8(339emmdom, 3ndnbolb Inds@nmo
&30, bybBom GmGg Mgedirom, dmgagFo d5dmbigzeda swznmowbbbswn datnmadal
o 038530670b goM33gMmo ©saMm3gd0m, sbnmmmdal 60dbgdoo.

3530 Bossgnbomznl edsbobnsmgdgmos d53gan doMoman gemgdgb@smammo bosws-
absm3m34dbgemn 3Gm(3qbgd0: 3ndmLEsMmImabs, 3ndnbosammggds, Bmsdgds, a3 om-
3dmba@qds, Loosmo@nbsns s bemndnbs(sns.

do30 boswago gobbbzegoads ysgabygMo boswmsgnbash Mgdm ddmezma 3ndqbmazsebn
3mE0DmbGom, do30 JgggMormmdom, @s3mobam-3s3mmasbo o6 s nmbam-3md@masba
LEENIG Mo, MBG™ 3ddg 3gdsbozmEo Jgoagbommdom, 3ndmbmazsbn 3mEndMbE)N-
6 J39005 3mMndMBEBNb3II6 MBH™ 3339000 gowabzgmom, dGmanmal dabgoznm magdal
gMogd3n0b 89@-bs3mgdo gemazemmasba gobsbamagdom, sbawmmmdal 6036gd00.

dog30 boowagn gobbbgegwgds Gmbo-yozabago Bosmegnbash ddmazma 3mdqbmazsba
3mE0DmbGom, dogo Jgmgmoemmdaom, dgesmgdom 8dndg 854sbnznGo dgwagbammdaom,
3m3qbob Bomammo 353(339mmdom, bojmadsm  3sdmbagmma  3oMdmMbagmm-armzommo
3mE0DmMbGob sAbgdmdom, sbawemmadal 6odbgdao.

d530 Booogn 3o6Lbgo308s 3o33060bgsb s 3Mmobmm-383mm3z960 96 s FHMbME-3ma-
&m3960 LEENIENGom, Mxdm 3dodg 89JsboznEo dgmagbommdom, godmbs@mmo go-
o0bgdom, 63060 Lbgswsbbgs xm@®dab 8g@n d98(339mmdom, bdmaogo dgdmbzgzedn
030moblbbsmn BoMomgdal s 0ed530Mnb g5M 339mmon ©gMm39d0m, sbommmmdal
60369300.
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Ca+Mg
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19 39d9Lo % pH CaCO:%  100p@ 6 <0,001 33 Fe:0s ALOs SiO:
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6sb. 24. 3s30 6n3330b dofamsmn 3sR3z9698mgda

Joboggngoczns. Bogo boswogn nymas Me8qbndy J3g@ndsw: 8gmmb-tngdosbn, go-
am@)'g@'gqm, @)03*360, 30(4)6(")60@‘3@0.

3gmmb-mgdnsbn 330 bossgn  gm®m3nmogds ©qd3GMgbomm  sanmqdda, Bo@)-
399M-0q36gbomm J30dmmgdda. s3mdnmogonmo ggbs bs3dsmm ddmostns. gomagdadal
6036930 5003-0b 39300008, JoMIMbsBGdn dofMmamsmar BoM8mmagbamons 3mb3Mg(30980m
ob mgmMa madgdom. 894sb03nGo dgoggbormmds 3dndg mobbet s Abmdmd cnbnsbos.
do30 gl 3mdnbmzgabo ggbs Ls38smm ddmagmns. omdse 3mdnbob Jgd(339mmds eds-
Mmoo, (3 20bbbgds 3MBnbal Fyozq9d0l MbsBnbgMomadmeb ddnMmmem ©s353d0Mgdmemn
B3Mogd300b gobBomo Gommgbmdom. 3ndmbol Gndn IMBoGmMns. baswmsgn bsbosmmagds
doamn ao(33mnmn 1bsMnsbmdoo.

333m@ @ mo ds30 boswsgn Jgmatadom 33069 FoMmmdaddgs as3M(39mgdamo.
396dmMba@Bgdn 5nbndbgds 0,5 8-sb. Dgms 5qbgdal Mgodins bga@Farmtns, bmenm
J3905Lb0 = bbBo Gndg. 3ndnbob Godo 3ndsGnE-gumazsdnmn b 3ndsdmGos. Josbo-
430b @g3000mds Lo gdome doammans (30-403a/943).

G030 dogo bossgn ao3M(39radmemns 3mbBm®Mgdmma Mgmogial 30mmdgdda. 3o6-
dmba@qdn 50b0dbgds Lobbsgo Babalb 39w babamnwsb (25-30L3-0b J398mm). 3mdmbab
3998(33900mds Lodgomms. INdnbol Godn Inds@mMos. dmsbmddal Ggzomds bs3doma
Bomamons. 33069 Mommgbmdoo 5nbadbgds as(33moma Bo@Mandalb dgd(339mmds (2-3%
LogPom §g390mdowasb).

3530 39MdMbBo@ema Bossgn Gofmmmm sMnb ao3M(3gmgds. 306MdmMbaBGqdn smnbodbg-
3o bgsdntnwsb. 3mdmbob d98(33gmmds d306gs. 3qdsboznmn dgmaqbormds bmdadn
o Lodgomm mobnsbns. 3ndqbol Gndn 3mdsdmMos. goEzmomn Mbatnsbmds bs3dsmem
doamns.

3530 booagalb 4398039830 3o8myme3gb 358mga a3otMndlL:

R3gmemgdngn — ao8maygmazs yzgms J39@03d0. 30meMmads dgmeMadao gfmazstmaseb
B360m806056 BmBngFo 39M0mbs@mm Jobgddy. o8 a35Mb asshbos Js30 boswagol bg-
3mor 5bndbemn 439@03980b yz9ems 6ndsbn s mzabgds.

do(3mB0sbn — IM3mbmzsbo IMab goMamgddn s43b dazmdasbn 8s833M039dmmn 3mn-
BebBn 9350mMdoEsb 5%-bg 380 Josbmdnma ba@Mamdnl 398(339cmmdao.
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do30 boswagn nymgs Labgmdsw 3ndnbol d53(339mmdom — Lbdee 30dnbasbo (<2%),
3(306793031mb0sbo (2-3%), bodmaemmIndabasba (3-5%), 3933 ndnbosba (>5%).

8969%0bo. 3s30 Bosogol Bo8mddbs ws3o3dafgdmmos sermzamto 35399d0b, &dg-
dabs s bbgs gdfgbogmo Gndab Mgmogyel gm@mdgdol gzmenz0sbmeb 3gbsdgaemao
3960meolb gmeg BabgzMowsb — brgalb Mgamgbonlb dgmgasw bsdmzanm sanmbdyg ash-
bos dnbafggdo s Mmgdomo mgmag-bgzgdo. ©nbsdnnE-ggmemanndo 3Hm3gLbgdol
3dq9ac@ 8nbsfmgms 3omadm@qdo doMb o933, snbos ammb@ol Bymadal ©mbgds(
5 ao858mbrs Gyg-bBgdab I39bsgmmmmds. asbLbgs398mma abnm dndwnboMgmdos
dog0 Booognl BomImddbs §ds-0g3Mgbomem (dnodo) o Bysmasdymey bggsbdy. 8gm-
obgmmab sbsbyobdn dmnsbgmal yobmmagdal bmdalb Jgoggem ©gd3Mgbommas dmeds
a5b0(3000 oMd0 8mbymnsbgds. Bymabash mogobagemn ©gd3Mgbogda ©onzegs @9b0s63s
39mmmgdds. MMM gobdsgmmdadn 88 sgormgdda gods@mbos GYa-bdgdalb 3(396s6gq-
mmds. g3Mg 30bgomal Bgasbdy bojmadem sMomm 30Mmdgdda asbznmsfms dszn boo-
a0, bmemm yggmadg sMommdo — Babo-yogabygfo Boswsgn. ogn boswmagol dmagstn
0530b9dm6 98560 (360336gmmmz560 gomabgds, ebommmds dgmsmgdnm dz0mg 3mdmbo-
905 5 domomn Jmobmddnl §9300mds) a5630Mmdgdmmons bimd@mm3nzmmo jemndsdab
a53mgboom.

530g50, 35385 Bnawsads 3o63mmm asb30m56580L dnEEMAMEGEMmO bgswos, HmImal
mmbaz brgdmms mMgsbmmn BogmngMadal ogMmmzggds s boswagolb godamdgds. dqd-
©am3do, 938mMIMAGMm 30mmdgddn, Bossgn asbznmeMms Bq6nsbgdal ©s edMm-
dab 3960mgdnl dmbs33emgdoom. dsgn Bosmsanl babadmngzds s 06@qbban®ds bobm-
RBem-badgm@bgm sm30bgded godmabgns 3m3mbol 8603369mmazsba @ebsgoMman, Maba(s
13939060985 Bossgal bgws 39bqdal ,aobmMgds”, omds d3gs B9bgda 0bsmhmbgdqb
0369358900l dog 396L.

sgmmbmdommn mzolbgdgdo. bgmboyfgmoa mdnmo  Mgbymbadn  doM33gmmob o
dmb@bgmemal Bgmnbowdo mMo dmbogmnl dnmgdal Lodmsmadsl ndmggs. Bmegstn d6m-
dmgdss 3dMsmn Daggbmmo, Bmrgbs JnmENMmgdo dmombmgab 8m@mbygel. o8 3ofmdgd-
do dgadmgds &gd603mcn (358ds, bgmabboemoa, msddadm) FMm@nmgdolb asdgbgds. s8o-
&m3, LoMbysg0 FoBsmBmMJdgqdal mMBabdagdsms Lab®gdsdn 3 Bnawsgal ofMagsznmeo
96mDo0bgsb (3356 gobbozmmMmgdammoa ynMmommgds Mbos dngd3qL.

LagPom sbmGob 3g8(339emmds Ladysmmms (0,18-0,3%), LagMom FmbgmEab — ods-
mos (0,10-0,15%), Logfom joemomdal Ladmsemms (1,0-1,5%). 3oMmemodgdon sdm@ab
398(3390mmds Ladmomms (4,0-9,083/1008 bnswsgdy), dosboddnma gmbymmal — oeds-
oo, Lodymomm s Bomomos (1-383/100g boswsgdg), asgemomo 3omomdnb — Bomomos
— (40-4532/100g Booog by).

16.2.15. 353306>

dmgoon obsbnocmyds. 3o380bs (9.6. donl do380bs) babnommgds LozBsme 8dmagMa
3n3qbmgebo 3mEM0dMbBnm. Bossegnl 3Mmgamb Rzgmmagdmog dg8gan dgbgds o3L:
A -A"-AB-BC. 3533060l LagFom gsmmmda bagstioggmmadn dgowaqbl 1,4%-b (99 2003s).
9L Bosagn ao3M3gmadmemos Ladbfgo dmnsbgmdn Dzl mMbawsb 1200-19008 dmab.

d9bbogcmols 0bGmns. bagdesGmggmmb 3538060l 3oMggmoa 833ma360 aym a9b6gbab-
0 boowagd(3mmbgmdal g3ndg8qdgma, 3Mima. 3. emymhsgsa (1951). 3ol Boge dgacmag-
dmmo boswagal 608mdgd0lb sbsmabgde gbermmos mdamabdn Jo8aogmbl 3. LGobmzLzab
80g. 58 9bomnbgdno omanbos, MHmB dozdnbs gn(3o3b 10%-b s 8g@) 3ndnbL s bo-
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Losomagds 3oMan LEGENIG MMM, 3. EMINR938s osEaNbs, BMI 58 boswaglb sbabnsmgdl
356badbrzEmma dmbammds s MmB Jobdn o6 s6ab ,0bmbgmobgdfo Mgbsgn®.

m3mhog3gm boowsgd(3mmbgmseash bodemmggmmmlb dog8nbs dgobbogms b. Dobsmmsds
(1906), ngn 50b6ndbsgms, M3 Jogdnbs Bossgn bobosmmgds Indnbmgsbo 3mEobmb-
&0b Bogn JgmgMommdom s FoM(33cmmzabo LEAENIGNMHm, oermzomGo dmE0dMBENbL
gm3Msm-yz0mgmo dgxgMommdom, Gmdgmas Lom@dom Hmb gg@Mb 0dgbb, 3Mmenemal
J3905 baBomdo 9bgbo@-dsbomB b Jobols 653 3Mg39800m. b. Dobomzds wosmabE-
o, Mmd 353806 939809856908 39MG 0o M0 bmbsmaEo asbsbomgdal 306mbBbm-
80gfqdeb: odmmmd dmdn gs3M(39gdnmos 3oMdmbagmo 393806y, MBH™m bgdmo —
2333%366030 3533065, beaenm yzgmedg Bomam 3ogbmdg@Hmm bmemda — g53m@ @
5380bs.

LadbFgor Bmnsbgmal og8nbs FgbbBogmoeman s43b 3. 3emM3mEBm3Lzab (1933), HmBge-
353 godmym bamo Jzg@ndo: bsdbGHgmab, Rzgmmgdfogn, 3mbogMo, as8m@mGmmo ©s
3mo-0gemmb d538060bgdeo.

Lagooggmmb ds3306s dqabbogmalb saGgogg L. (306(30dg3 (1940), 3. Lybdsbmzds
(1940), 3. Rbo330d30mB8s © 3. 58dm 35dqd (1948).

Jomggma 833350980056  Lodommggmmb 3538065  yzgmedg  Laggmdgmnabow
3qabbogms a. Gomobadgd s godmsdzqgybs dmbmamagammo bsdMmdn (Bomobsady, 1961).

9gmermgos. Ladbmgo bademggmmb dogdnbolb ¢Bg@gbo bsbama gobgomsmgdmmos
39 396nH oMby, Mgz 5@oMgdL donsba 3530L bobnsmb. 53 Meambgdol (396-
BMomm@n bsboema 039300 3mm3obm@n 3MbaLgdol MM FgMnnsbmem bob@gdsb — 39ho-
o0bo s 3FmmbadLaMalb Jgmgdlb. sbaemgomsdob o Bomzal Manmbgdals 3039980 s3984-
mos 3bgD0@Bgdal, 6gba@-8sbomBqdabs s dsbom@m@n Jobgdnbash. ©gd3mgbogddn
9L Jobgdo gomaggemgdmmas GdmMa bomgdgdom. gs8mbowgol 3mbabgdo Boscdmmagbo-
mos 96qbnd-o30@¢9d0m. g584nb3smgdol 3gMomodn LsdbMgm donsbgmds asba(zaws
a5340b356M9ds, Mobgm Jommamgdlb of ao3M(39mgdmmo dm@gbama boggbgdo.

Ladooggmmb  Fo38060b Do ggmImBgmmmaon®o  0gmegs:  gbmms30m™
(39m39bMn dmo@m-dggmo 39bgdmmgbo s ©gmMgz0Mo-3Mmm30m™a), S3B0m SG M-
LYdE (35939) S d3MIPM30E (Bolb BogMdo-g3Mgbommo 3539) G035dow®.

35330b0b LoMGygmo bsbosmogds (3030 3sg0m. Ladmamm bmanGo §gd3gMmsgmmes
5,9°C. yzgemady (3030 030b — 056360l — g335Gs@mmss -7,5°C, bmem mdoemal — ngemabals
— 16,8°C. b3dmomdn §g33gMag s bdotow 8nbml 20-25°C-3wg q(398s. ynbznsb omgoms
03630 Bgmobodn 240 5mbg3l. boggagdenm 3gMommnb bsbamdmngmds 5 mggs. boemg-
J980L Bomoqbmds 343-74683-0s. 8o 357Lodmdn donb-0360Ld0 Bmab, bmem 3060dxan
— B3dmomda. JogMnb Ladmsmmm BrmomMa GoMomdoma §9b0sbmds 70%-0s.

339656 gnmmds domomssm dogmm-bdg3al Gndabss ©s sgMmNsbydl d98wga wak-
a5q398L: MMmasba, 353063960560, oti(33emM396-Bs0Mmdomabmazebn s abrmasb-daemas-
bo.

3mmegomab d9698s, mz0L93980 s boswogbsmdmd86gcma gemg8968stmemn 3Gm3g-
bgdo.

3533065b 543L 3Mmgnmal dg8gan Fgbgds:

A/'— 3139bmgsbo, 3530, @0bnsbn, 8oM(33emM356-63M0m 30 3mmmz5b0, gbzgdal oo
omEgbmdom, bagMmm boddmagmom 10-20L3;

A"— 3939bmgsbo, 3530, mabbst-mabosbo, 3mM3Gmzob-353emmzsbn, gqbagda Bsgmgda
omEgbmdom, bagMmm boddmagmom 15-2503;

AB — 35600085350 3mE0Ddmb@0, 3m3szm-yo30bazgia, cmnbbsm-mabasbn, mabosba, 3ma-
&™M356-3G0DImemo, ImB33603m, Bqgbagda gMMgmmse. bagMom Loddmazmao 15-25L3;
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BC — yo30bag3gi-Romabeygfo,  oobbom-mnbnsbo,  3m3@mgeb-szmobama, LagMom
LoddmagMom 25-3503.

53M0gowm, 3538065 babnsmmgds 3oMasm gsdmbodmeman dogn dgggGormmdolb 3ndqbmas-
6o 3mE0dMbGom, 3MIGM39b-353emmzsba 96 3MIGMZ6-3G0bINma bGENEnEm, dMm-
goemalb goomnbgdao.

3533065 babnsmmgds mabnsba 96 3dadg mabbstn 394sba3mG0 goagbommdam. mgdal
gMogd30b d98s0a9bmmds 3Mmagormalb bgws babamdn Bzgmmadog msbsdsm dbmBngMsw
bobammeads, bmmm Jzgos bsbomdn Babo Hommgbmds 03mgdl. 348abob d53(339emds
Bomamos s dmgnghm d58mbggzedo 10%-b smbggb. do380bs go8mamhgzs bybBowm dgegy,
bgo@Goemn@o 56 Labdowm &ndg Mgodionm. boswsgo Bsdmatos gudggdoom. asgmom
3900mb7g3d0 333900 FoMdMAL 3oem3080. JoBomMa sbaemabalb 8mbs(398gd00 dofome-
0 9obggnmado 398)-653mgdo Mobsdsma gobsbamagdnm bobnsmmgdnsb.

35330b0bmgal @adsbobnosmgdgmas 393wgan dofomswn gmgdgb@omammo boswagbam-
3m3486gemn 3Mm39Lbgdo: 3ndnbBsmdmdbs, 3Mdnbosgmaads s bosmadnbszns.

d5330bs  aobLbgozmgds dogo Booognbash 3MIGmM3e6-3o3mmasbo  LEGMIG PG,
agcmm bmdado 39dsbozmma dgmagbocmmdom, mebommmdal 60dbgdols @dmbemmdao.

Ca+Mg
Jmdalo % pH -9y 100a6 6 <0,001 33 Fe:0: ALO: SiO:
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6sb. 25. 3539060l doMnman 35Rz9698mgda

geoboggozoczns. 353806 nymegzs 439@039d00: ao8m@B @ mmon s Gndnmo.

328m@ @ amo 3533065 303M(39mgdamos Yagmedy doearr dogbmdgdHaer bodbymy-
3bg. Bosogal Mgogins Lab@ew dysggs o6 BgoGMomuma. 3o6dmba@gda Rzgmmgdios
o6 5006036930,

&3 3533065 bobosmmgds bgo@Moma@a o6 bybBowm GuGg Mgedienom. Boswsgal
3Mmgomdn 500bndbgds 30MdMbaGgdals sMbgdmds.

3533060b 4398039830 ao8mymagb d98mga a356gdb:

R3gmmadtogn — gsdmoymazs yzgms 439@0330. 53 g300b assBbns d533060b J39803930bL
60dsbo s mzabgds.
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M 396MdMbaGm — 53 33560l Bnssogn o6 FgozezL 3oMAMbGqdL.

bR g6-36M8MbBoG Mo — BMMHInFgds 3oMdmbagmm Jobqddby.

d5330b6s ngmags  babgmdam d98gan 6036gdno: 3mdmbab 353(339mmdoo: biybBow
3m3qbosbo (<2%), 33069393mbosbo (2-3), Lodmsmm3ndnbosba (3-5%), 39303 ndnbosba
(>5°/o).

8969%0bo. 3538060L bat8mJ36s s39330Mgdmmns dgmEse as8gmmmadsbmsb — bnd-
sem3mn §yqgdab 0356 obgzal 3Bm(3gbmsb ©s safMgomzg Gdqdal s3mdsm©sdgdal g3m-
300l 3Bm39Lbosb.

38MmmbmBomemo oz0bg8980. 3538065 0mgmgds 3mMgmmo 3nmEm@gdalb, 8sc dmenb,
bm@dmal s bodnbronl gogM39emgdol dofoma Mggomba. gofms 33abs, o9 dm3ysgom
39M@mMPoemo s by 33930 FoMboema. do380bgdn saMgmzgg ao8maygbgds LadmgMgdew s bo-
0089050. 53 bos@agal Mazombagnmmn 358mygbgds, 3MmEMmgdolb domsmma Imbagmmnabmds
393605 33m3ngdnmn 8530bm3Mamdalb s 3g(3bm3gmgmdal ©sMagdal LEmE™ Jgme-
BobymdoDg o sgMmbmBamem mmbabdngdsms LabGgdab g39d8n@ asbbmE(30gmadady.

LagPom sdmE b (0,3-0,5%), LagMom gmbgmeab (0,21-0,23%) ©s LagMom 3semamdab
(1,8-2,2%) 398(339c0mds omamns. JoMmemadgdon sDm@b d93(339mmds Ladgsmmme
(6,0-9,033/100g boswsgdg), dosbmddmmn gmbagmMob — odsmns, bLodmsmm ©s omamos
(0,4-6,033/100g boswsgdy), asamoma 3omamdal — bsdgsmms (50-6083/1008 boswsa by).

d5330bs 308maMhRggzs domama baymayngMgdom, asbmyngMadabsb yu@owmmgds mbos
a535b30mgLb BmbgmEme, sDmE)-3omandsh ©s MmMasbam Labumdqdbdy.

16.2.16. 3o~ yg-dgemmb boswsan

dmgoon @obobnomgds. dms-@yg-8gmmb Bossgn bsbosomagds sGoagg@gbznMag-
dmmo 3Gmgnmom, dsmsmo ©s M3s 3Ndnbomgdaom, 33009 s Ladmsemm boddmestnom,
dmogiin gsdm@n@zom. boswsgn® 3Gmagomb Rzgmnmgdfog o3l dg8wmgan dgbgds: A
A-AB-BC-CD. bnsmagol gs36(3tmgd0b LogMom gofomdn dgomagbl 492 0003s-b, Mo
80)3@0 @gﬁo@mﬁmnb 7,2%- ﬁ@ﬁmb.

dmo-8yg-80gemmb bossgn Gomomess 303039 gdmn 393350mbabs s 880y 3o-
335L0mbal La8bEMgor dmnsbgmal Limdom3n® bmbsadn brgalb mbosb 1800 (2000) 8g-
&Mosb 2000 (2200) 398 s3y.

3mo-8yg-8gmmb Bossegn qbabdm3Mgds dms-8gmmb Bossalbs ©s ymdmamb.

dqbbogemol 0b@mos. 1914 Bgemb b. bobommzgds godmozgmns 30330L0mbal o=
300565m0b Bossgn (3bASBYsMMLS (MFnsmgmalb Jgon) s x360L (Bmsgstin 3ogzobom-
b0) mmgm@gbomagdal Josdmgddn. 3sb @ssmanbs, HME 53 boswagalb ©sdsbsbosmgdgemn
dmEgmmmgon®a 60dbgdas: 1) bgms 3mMadmBEdalb ymdsmo s d3gms 3mndmbdg-
3ol yogabggMo JggugMommds; 2) 83069 Lobdg; 3) Bossgm@o dobob LybGo waggMgb-
(305(309; 4) boMbs@nsbmds; 5) Dgms 3mMadmbEgdal BodGMEMRNsbMds s ,53qbgnsbmds .

boowsgbstdmJd6al dofnmsm 3Mmzqbow b. Dobsmmazl Boshbrs boswagol bgos dm-
0DMbGgd0lb 693m33sms BagmngMgdgdom asdmnEMgds, Mo, me30b dbMng, oymas m@
LEswosw: 83965 gmmoa 6sMRgBgdal 3mBogngsEos o IMdngadbszas, g.0. ©dFogMgds
boswagm® 3sbadn. 6gdmB3aems bogmngMgdadal gadbazns bogds §qd3gModm@elb dgas-
3mqboo mEMgsbmmo  3memmoEgdal dgemgdno dbgmomblbs 8nbgMoma®m Bagmngfg-
398096 gfmom asdmymaal aboon.

5. 3mBbgbgbliz08 (1935) Dogdsmsmal Monmbals dms-Gyob Bnswsgnl dgbBogmabsl aob-
Lagmomgdmem Gnds asd8mym dg@gnmo Gyqgdobs s domsmBmnsbgmal as8gRbgmada-
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mo 3bbsmgdabs o dmhdbamgdal gm®ms3n0b GommabgMma boswagn. m. dnbsammgl-
3900 (1936) 03393 domomdmnabgmal boswsgqdl, Gmdgmms dmenl 856 dgabbsgeme
LaBoRBEML Lydom3mFn Gyob boswsgn. Babo sdFom bidsem3nma Gyob 393 FmGBom-
©9%s dmo-8yg-8gmmb Bossgn, bmmm ©g3056980b 4393 — biydom3na dqd-@mEgnsbo
Bosogn.

3- 8ma5@0Mgz0 (1947) bimdoem3n® Bygb astmadazsem Lam@ymswo 3n0Rbgzwms ©s mgmo-
s, ®m3 dob J39d FmMMBaMogds 3MMENs6n Bms-Gynb bnasgn, HmBgmbsz gobobomogws
mam@(3 3o0omBmnabgmnl bnaseabsmdmddbal gobbsmomgdam agmamogamm gmmdsb.

a. db3mansbo ©s b. (306(30dg (1949) Jraybm@alb Goombalb Lms3dnma dmbals bos-
a0l dqbbogmabols 5mbndbsgwbgb, Bnowsgnl @sdsbsbasmgdgm mzabgdgdl — egmdggdom
561535dmMmmdabs s dyogg Mgogosb.

L. Bmbab (1950) dobgmzom sMybstn GsbdMgomgdol J3938 BmMMBaMwgds ddo dwg-
mmb-gygob boswagn. gobobnmagl s bmdsm3nco dogmmb-gyab Bnswsgol mezabgdamg-
398, 50603bsgl, HMB Fommzal sdsbsbosmgdgma 33069 Labdg Bgadmads gsbboramen
065 Bmamy 3969babmMa 6odsba, gobdnfmmdgdama 335360 3mods@mn doMmdgdom
o, 39Mdm, dmzmg baggagdoEom 3gMmameom. b. Dmbab sbMom, Bombgosgswm Boswsgal
3g939 babnsmabys, 35Ldn FmBEmMEmanMew 3sdmbagmma asgbgmgds ndznsmew a3b-
300905; b 396503690 Fgbadmagdgmos gs8mbggmmo aymb IMdmboo dgbomdgzom s
boswagdn dobob 653@3Mq3930L bLszdom Mommgbmdom, GM3madas gsdmazn@ 3ol dgmgasm
0800069896 boswagol dsbab Jgmeswn dobgFomgdom s 8800 MdEHNB39mymeygb Boo-
oa0b d93b93sL 3MEmawgdoo.

a. Gomabodgaemal (1956) Babgwznom, Lmdom3n® dmbsdo dofomsemam as36(39mnda-
m0d 3oamdomnl s 3MMEgdmmo bossegnbigh asMmadsgamo bnswago.

5. 3mas@0dz0emn (1958) Limdor3n®m LoMGygmdn as8mymyl 9MmBsbgmabagsb gsbbbgs-
39099 L8 Bmenb: 1) Lydom3a@b, Bogmm-3mEmnsbo boswsgnm; 2) Lydsendnma Gyob,
&yob ym3Msmn boswagom; 3) 8sor dmEinb, goMmsdsgamb, §yg-8gmmb gommsdsgsma ©s
003056930 GMER0sbo bassgnm. Lyydsm3ymn @yg-dmgmmb gofmmsdsgsmmn boswsggdo
babosomgds Mmamey dma-Gyob, obg dme-3gmmmb boswsgnl mgobgdgdoo.

a. Gomobadal (1964) 3abggom, Lydosm3a@a @yob J393 BmEBoMoads Lydsendnmo
8Y9-9gmmb  3mA0sba Bossgn. Bnswsgbsmdmddbol 3Gm3gbo 8n8nboMmgmdl, g&on
b3, ao89hbgMgdmmo @yob (396mbgdab, bmem, Bgmeg 8bng, doemsabgmmo 339656 ¢-
mmdob gBmmdmangn 8mgdgoqdol dgogasw.

asbboermema Bossgal dgbabgd yzgmody LEmmo gsdm3z3mgaqdao Rss@oMs o. wr-
dodgd (1972, 1977, 1989). 33emg30Lb @obmabo 3gommmgdal asd8mygbgdom, 356 dqgabbagme
08 Booognl ggbqbalmMo mogobgdnMgdsbo, ©oswanbs agmamagammn ao3M(3gmmadab
396mbBmMBogMgdebn, ©osdMdsgs smn 3mobogazsos.

Jgmermgos. 8me-8Yg-dgmmb Boswsgn @m@3nmwmgds Lydsm3n@® dmbsdn. jemnds-
&0 (30300, bob3m3my aMoma Bogbymom s 33oMn bsbamdmoagn DedmMom. Ladws-
mm Bemogfo §933g6e@mmes 3,2-4,1°C. y39modg (3030 030b §g339Gsgmms dgmygmal
-4,1°C-5b -7,0°C-801, bmemm y39msdy omdoemab $933gMs@m®s 3o 12,9°C-sb 13,7°C-30y.
BsdomoMo (30300, babaMdmozn omzmalb bagsfom (190 mgdwmy). Sdbmea@mGon do-
bodomn  §gd3gModmms g393d -26°C-30g. Loggag@oom 3gMameol babg@dmagmds
LaBo-mmba ™398, Myabgm 3gMnmmo gMmo-mEn m3g. barmgdgdal Brmomma Homwgbmds
396yqgmdl 605-167583-L dmnb. bomagdgdal dogbodmdn aobogbambs s bogbmmadons.
3090l badmomm Brmon@o gomomdoma §gbnsbmds 70-79%-b ombgzl. ©o@gbnsbgdals
3M9B030gbGos — 6-7, ormdze mdoen 3gMomeda, Bommgdgdol 3sgLo8mdnl Fombgosgew,
93995 1,1-3g. gb 20bLBYdS s mgdol dmogn ab®gbbogmdom.
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Lydom3m@a Gyob sgemadn aods@mbgdammons domemBmnsbgmal gBmbame-wgbmms-
(30960 Bgmoggo 8yabgs@mmoa a9bgDabol gm@8gdal LodeMdom. bmash asszmzgmada-
mos 3gmambammo gnbamo 3mm3960B8n0 d5486nmn Hgemogial gm®Mdgda. gmbamemo
bgmdgdo bobnsmmgds bsjdome (30(390M GgMmMdgdoo.

sbogmago bogetmggemmdn bnowsgbscdmBdddbgma Jobgda Bomdmmagbamas 3Mnbds-
@0 ob  33oM(306-dombosbo gogmadom ©d 339030060 omENGgdnm. 83 oM,
33630905 30643980 (Lgsbgon, GMogs-mgRbndn). smBmbagmgo bademggmmdn doMomes-
oE a3bzeads mobs-godmgdo, J3sd3089d0, 30693980, FmEgbmmo Boggbgda. LsdbGHgm
bagemggmmdn RzgmmgdMogos sbgbn@gda, 3mMgatndgda, Mododqda, saMgmag bog-
b0@qd0 s 0bG M bomm-s8mbamgstn Jobgdo.

bagomzgemmb donb @yggdlb dm@al Lmdom3nm Gyqlb gobbsgnmtgdmma sgnemo w30-
305. 0bobo Brmws396 Gyob 3(3965M9memmdals ao3M(39mmgdal 1300mMaL bgws LabrmzsMb.
Lgdoem3men Byob 4393 oammobbdgds abgomo Gyob GoBm(396mbgda, HM3mgddo drgal
Mb0sb LNFoeEgLELh ©35330Mgdnm, sMsbgmbayMgmn g3mmmannMa d0Mmdgdolb asdm
RmEIomgds asbbsFmmmgdama Labgmdengn dgwaqgboemmds, 3mGm3alb LI MGs ©s
396460560 (396569930l ggmEBs (Bobamady, memdady, 1972). bimdaen3dn@o 8yg bsbosowgds
&obdMg3nmadom, 39BbaMmgdoms s dqhdbstgdaom. domn LobgmdMngn dgdswagbrmds bs3-
Bom BonMa3s6Mns. 0go 99Mm00bgdL Bagymbamgdl, 6939MRbembsmgdl, xmbbamgdl, gndabe-
90L, BrmaRg® bd36sMqdbs s bmdbsMmgdl, saMgom3gg ©g309693L, 0gEmsbgdl, m3nsbgdL.
Lmdom3ammn Byobmzal ©e8sbobosmgdgmoas ©s360698mma DM, MgMmadal gsdtmogds
s, Mmamei Bgbo, ©edsmn 3Mmed@ommmds. Bombgosgs sdabs, Gygb Bonby g3
356Ls 3N gdmma Loboebm-badgm@bgm 860d3bgmmds. ol a3e3L J3gdmo gsbmoggdamen

3oam@obmzgab &ygb, Labmegmmm-badgnmbgm Logsfmammagdl, abobmgdamm 3x64@qdl bLg-
mqdab, D393900b, JoM0b s mm3md(39390mdabash, sgammamgdl bymalb gg0dl. dbg-
o obabgmam sanmgddo gb Byg dgndmagds gsdmnygbmb Ladgdg 89Mdbolb bysmmms(s.

dma-8yg-3egemmb Boswsgo ©gbnmsionmn 3Gmigbol gomom as3M(39mgdal godm,
boowsgbsmdmJd6al dgmeMgdom sbomasbBms sbszom bsbosmmads.

3mmaoennb 3969385, 0930b58980 5 boswsgbom3mF8bgemo 9emg8968stmemn 36m35bgd0.

A, — 3330060 boggamo Loddmagfano 1-303, LyLbGew aob@bbomo gmomgdo;

A— 3939bmgs60 ImE0BdMEBN Loddmsogmom 10-20L3, 8mBsgm-ym3Marma, dg3tns gqb-
3900, 5M88YsM-B3nmBom(33mmm3zobn, mabbatn, BdnMaw bEgdal Rsbommgdo, aswabgme
®5bsMdbmdacn;

AB — a0M©53535tm0 3mE0odmbGo boddmsogfom 15-25L3, dqdo ymdMomo, ¢gqbggdn
bo3madom, 5Ms3yst-3md@m3ob-353emmaaba, mabbatn, a3b3mgds bEMgdn, gomabams mob-
om3bmdnoo;

B — o300 3mGodmbBo boddmegmom 20-3003, ymdmsm-gsbanaba, ggbggdo gM-
OgEO®, 5MddYsM-3mIGm3zobo, 8md33Mngm, cabbsMn, agbiwads Jobab 65383093980,
3503b3gmd MIbEsMdbmdnmo;

BC — 3oM03535m0 3mG0dmb@n, Gimdgmda FoMdmal Bnsmseabstdmad]dbgma Jsbal
6538 30939%0;

CD — gobob  aedm@adgme  gerggombo, gmgzemb-eymgzembe @ @ymgzembo
Loddmoegmom 20-40L3, oo YmdMamo, YLEEYIG O™, cnbbstn, dobal 653@3693960L
©0©0 MamEqbmdao.

03M0gom, dme-8Yg-dgmmlb Bossgn babosmmgds bgws 3mEnbdmbGab 3mdo dg9g-
oemmdom, 5qb3gdab oo MemEgbmdom, sMsdysta LEMMJEnFom; LomGdom gqmo
aRMm 00d brgds, Bqbggdab Mommgbmds 3mgdmmmdl s 0dMwgds Jobob 653836g39-
dab d93(339emmde.
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dmo-8yg-3ogemmb Bosagn dgseggs (pPH=4,8-5,6). Lbgowabbazs 3gcbosbo gm&mdszonl
boswagdn 8553056m3alb 85R39698emagdn aobbbzogqdmmos. gb sablbbgds 8966056 3(3960-
699000 BaBmba(33960L gobbbgsggdmmn dgmagbormmdom ws gob@mbbol megz0bgdmmgdgdnon.

3m3qbob 358(339mmds Lo 3domm Bsmaemas — 15,0%-8m. boswsgo Mo 3ndnbntg-
dmmns, 39s 3mModmbEqddn 3ndmbolb dgd(33gmmds bmgxg® 5,0% ombgsl. Bosmsgn
0369039 8natns sdmBnm, bmemm dobo gobsboemgds 3Gmgamal Babgogno gdmbggss
3n3qbob gobsbomgdsl. C/N dgmsmmgds Logdsme oE BoMamgddn 35Mygmdl, sy 8g-
8939 93L MmMasbmmn bogmng®gdgdal asbmE6al 06@gbbogmdsady.

boswago 56Me8sdmatns. dmsbmddal @ g3omds, se8sdmMmmdal batobbo s 3Hmegn-
mdo Bomn gobsbaemgdalb boboson bLszdome o RMamgddn gMygmdl, Mg gb 3o8mb-
3090 @9R37o60b bgaegemgboo.

3omo-8yg-8gmmb  boswagn bobosmmgds dgoeMgdom domsmo mmBmnsbmdam. 3g-
560360 dgmagboemmds mobboos. (39em3gmmo BMad(30980lb gobsBorgds 3Mmegnemals
8obyg00 bbgsmabbgss. boswsggdol 8589l 6sboemdn dqndRbggs LowMBoo maqdal ggMs-
J300b s GabagnMa mabab Hommgbmdal bH®s. 98 Boswsggdal boswsgbsmdmdddbgemo
456930, dofomsmse, gmmzonma BosMmImdmdobss, Goz 89dsbogzmGa dgmaqboemdal 3o-
bmbbmMBngMgdoseb ©nm gowsb@al nbgqsl.

doxmnsbo  JoBogn dgeagboemmdal Bnbgrgnm 3Gmgamdn yebagmmadol aobsbaemgds
365J803memo mobadstns. qb gsbbsgnmmgdom bsommosw Rsbl dmmagnmamn Jgneogds-
3ol Bmbo(393980m. asbbbgogqgdgdn (39mm3gmemoa gsbagmemgdal sBLbmEmENE Momogbmdadn
20bLBgds gEsdsbgdal Lbgsmabbzs Jndommo s dabgmammanmo d98saqbemmdaom. mgdab
RM3g(300L Bormnsbo JoBomEo dgwaqgbormmdals Bnbgrgnm, (3or3gMmo gobagmmgdal 3sbsbo-
magds ;msbadans. TiO, 359(339c0mds 3gFygmdL 0,70-1,70%-0b gofamaqddo, bmmm Lowdgda
8obo BomEgbmds 36nd3bgmme n(33emgds, Moz 8 Bnowsggdal LmbE asdmaun@zedg 8o
200198L. 9ol BMedz00b Boemasbn JnBommn dgmagboemmdals Bnbgwmzne dgndmgds senbad-
B, ®mB BobgGoctin babormn gmEMIamogds bosmadmmo &ndnlb dnbgrgno.

@0b53069M5mgbobmgol sdsbsboosmgdgmons Jemmadmo (b JemmGogyemo ©axgd-
&m0 gehmbstommosbo d9sdMgqgdnm) ©s 8mbomdmEammbogimmo 35398980056 dgGgn-
mdM00bo BatBmbsdd6gd0 s jomemabod-gommabo@olb 3ol Lob@gdgdo.

a3bboerema boswagn bobosmmgds M3060L 8mdMazn mEM3gdol aswnwmgdamemo 398(339-
mmdom, MHmBgma(z 2-4-%gM 50858 gds ymBFaem Bnawsadn 850 Bommgbmdal. s8mmayn-
mo 730600 (0580b dabgozom) 3Gmgamda gobsBomgdals Bobgogem bdoMow omnbndbgds
dmo 656oemdn Babo @ogmmggds, bmmm dmgngfo boswsgdn — 3ndnbosk 3mMndmbEdo.
sMsbomngedm@o 6 3060L (xgJbmbBal dobgrgom) d98(33gmmds Lsz8sme ©oENs s og3-
3mads Bmam@ Boswsgal 3Mmegarmdo, sbggg SdLmEYBMM ©s JggsMmgdoomn bowo-
©q90b dobgogno.

53M0go©, dmo-BYg-8gmmb  boswsgn bsbnsmpgds  SMeoPgFgb0Mgdama  36m-
gomom, 393qbmazsbo 3mEMadmMbE930L dmdo-gmdFamo, bmmm J3gsbn — ymdMsom-gsb-
30560 dgx3gnmmdom, dmgmo 3Gmgamab 8gs39 Mgad3oom, (3om3gmmo gsbagmmadal
39@)-bo3mgdom 653560 a56sbaemgdom, FadmEmdal sdsemo baMobbom, Bsmamo s
03s IndnboMgdom, 0bsdobgMamgdol dqdsagbemmdadn gsdmgon@zalb Lobyobl LEs-
©05bmsb sbemb dgmazo BobgMomgdal Logsfdom, 3060l dmdMsgn gm@m3gdoo godwn-
M9d00.

3mo-8yg-8gmmb Bossadn dofomamn gmagdgb@etmmo bnowsabsmdmB8ddbgemoa 3GMm-
39bqd0s: IM3mbbosmndndsns s IndnbbsmdmJabes.

dmo-8yg-dgmmb bossgn gobbbzegmgds 8me-dgmmb bnasegnbgsh (Mmdgmoa gme-
B0mgds bmdsm3nmo Lo ymab byws bsbardn) mos dgggoemmdam, MoMgbo ©s bszmg-
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do dgstn gob@Ed@&mmgdaom, bsgmgdn boMbsgnsbmdom, 8g@0 Loddmaszfom, bszmgdan 3u)-
3mbofgdao, 3g@n seBadmBmdom, M3060L dmdMsgn BmMM898al 65 3emgdn d53(339cmmdao.

dmo-§yg-3ogemmb Bossgo aobLbzsgmgds ymdMamo Boswagabash (Mmdgmoai gmE-
3oMqds gBcm mdoem 306mdgddn) Indo Jgxmgfommdom, bsgmadsw dysta LG d-
Efom, 3g&n LogbgogMom, bofMbs@nsbmdom, bsogmgda Loddmegmom, 34dnbab dg@o
3998(339mmBom ©d M3s IM3mboMgdam, 890 sMmedsdmmmdom, MBM™m Bgs3g Mgsd(znom,
bogmada gomnbgdom s 3060L dmdEsegn gm@qdals 3980 d58(339cmmdaon.

Ca+MgafH
. 3‘2]3"315(1 % pH 3&3{]3}1 arﬁﬁ <0,001 93 Fe:0: Al.O: SiO:
C.!lj J 0O 2 4 5 8 10 4 .5 ? 10 2|0 3:0 10 2[0 1?0 0 2|O 4:0 6.0 BIO
- - )
104 |A j : :
i | L : !
201 H= 17 _: !
309 CLIT T mLH &
- S
o] 7B I
i : i
“1VeE \ 2
01 L2224 N ) 1
80 4 N : I'
% | FCD Q I
100 5 N !

6sb. 26. 3;n>-Byg-dgmmb bnssanb doMamswn 3sRzg6gdmgda

Jemobogngozns. dme-@yg-dgmmb boswsgn 8gMc0sbgdl bassgnl Lad Godb: dme-
8Y9-8gmmb &o3gmb, dme-8yg-8graml GmEMEsbl s dme-Gyg-dgmmb dqdb.

mo-8yg-8gmmb  Godgmn boswogo yzgmadg dg@ew 330 (39mmgdamo baswmaggdos
3oo-8yg-8gmmb Bnswsgalb gamxdn. gmM3aMogds sMybet ©s bogmbatm B sbdmgsn-
magdbs s by3gMBbembato dghbgMgdol d3gd. 3Gmanml od3b dg8mgan 3gbgds: A -A-BC,.
58 Bnasgnl m3z0bgdgdn yzgmadg bEmmom g9badYyzobads dme-Gyg-8rgmmb Boswsgal
X3 9BL-

o= yg-dgmmlb  §mExnsbo Boswsgn 3Mmgamom: A -A-A-BC, gm@domgds &¢-
BJ6ogdal 4393 o bobnsmmgds 3oMasm gsdmbsdmmo gs8mMmnqgdmmo 3mMndmbEnb
oMbagdmdam, aswngdmmo  boMbodnsbmdam, mobbstn 8gdsbognma  Fgwagbommdaom,
(3339me BMoJ3098bs o MdLogdEL SMIMIbsdsMN gsbsbamagdam, 3Mmagamalb by
boBaemdn s@sbomoge@ o G3060b ogmmggdom, 303nbob guemzsdmGo Gndom, stro3n-
mmEnbgdsmo bamhgbal ogzgnmgdaman d98(339emmdom, 3nd0balb 8ys390da | ©s ggmem-
3m3g03q33d0 39l 3Mog300b bogomdaom, 8gs39 Bgodznom, Bomamn s M3s dndnbotg-
dom, sMsdsdmmmdaon.

dono-@yg-dgmmb ddo Boswsgn dMmanmom: A -A-AB-BC, 3mtdntogds scmdmbsgmgm
bagomggmmdn godgbsto s dqbbato 8gRbamgdal J3qd ddGaem LadbMmgo gaMEmMdgdby.
Bosogn dmdos, 3oMgse asb@mnd@nmgdama, bsbosmmgds ddmogmo 3dnbosbo dmto-
BmbGnm; A+AB 3Gma3nmal bagMom Loddmazmg 4/5 dgowaqbL.
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asbboenmem boowsgdn godmnymes d93wgan d3g@n3gdo:

R3gmemgdogn — (3039 &odab dofomswa m30bgdgdoo s 60dbgdom;

3admotn — gobgomamgdmmo ggmdg Jobgdol gedmazn@zal 3Gmond@gddy;

sMbEmma©  gsbz0maMgdamo — 3Gmgaemal LogMom 33069 boddmosal gmbdbg
960-9m0 3969l 3mH0dmbEnb sdmzsMwbom;

359696 98mmo — bsbosmmgds 39969Mgdama A, 3mMndmbGob s@mbgdmdao.

3mo-8yg-8gmmb Bosweanl J3980398d0 a3561g8L gs8mymezgb 3m3mbmgsbo 3min-
BebBNL bobosmal s s Booeabsmdmad dbgma Jsbalb dg3saq6mmdals Bobgozom, Mo-
356 Lbgasbbgs Jobgddg gobznmemgdama boswago o6 sbobagl Bsm aagmgbsl Jobgdals
93060 dmbgdal gsdm.

359myma3g6 399ga 335MgdL: BTaM-3mEnsba, 6gdmaB3amms-Gmmgnsbn, GmMgasboa.

dmo-Byg-3ogemmb  Bossgn aygmgs babgmdgdow: 3ydmbmagsebo 3Mmgammalb (3(506g
Lo8dmaogMab — A+B<20L3, Ladmsemm Lnddmagmal — A+B=20-40L3, 8dmogma — A+B=40-80L3
o Dgddmagmn — A+B>80L3) s 30@mMgmgdnmo 3mEndmb@olb (8ms-8yg-8gmml Gme-
gnsbo boswsgnl 398mbzqzedn) LoddmagMal dabgmgaom.

8969%0b0. 8ms-8Y4q-8gemmb boswsgo gm@m3omeads bszdsmm 33036 mads@ne
306mdqd30. 3gLadsdnbowm, BnaEsabom8mddbol 3Mmzqbo s nmMew > 30dw0bsGgmdl.
boswago, dofnmomaw, 33060 s Ladmsmm bnddmogmabes, bofMbagnsbn, cabsdabyaemyg-
30l 358500896 md30 Fomdmdgh Lobyol LBsnMEM as8mza@3oLbmsb Sbrmb sMLgdmemn
8obgmaemgdo. sbgo dg8mbzgzedn Jobgdl 860336qmmmazsba gogmabs  mbws 3dmbmms Bas-
a0l 030bg39dDg, Moz o6 Fgqbodsdgds bobsdwgamal, Mewash boswsgn ym@mInmmgds,
doMomomsE, ©gmm30mbdy s 83g35Msm dobo 3mbbgMzs@ommo mgnbgdgdol nbgm@ds-
Gommmds sg350mgdmmos. boswsgol dMmaamdn Jobol 653830193980L gomo@gdmemo
omEqbmds sbdmdL a5969Mqd0lb 3Bm(3bob gedmByms3bgdel. bagMmme, dms-Gyg-8eg-
b Bosogn bBsmnmMom sbomasdMms boswmagns.

sgmmbmdommn ;gobgdgdo. dme-@yg-dgmmb bossgn gmMmIaMogds Lydsm3ymn
&y9ob 4393, Lowsz 8gm@bgmdal godmmmosl o3l magabo L3gagngs. 88 Gyab gzmemagos
s domemmans 0830bgdnEns. Bogbeyemal bomdmb «38560bmds, dsmmsbgmmoa Laggamal
068 g6LomMn asbz0mafgds, Mo gobabmgdsbomseb J3bal 3mbgnMmgbznsl, asndgnsmagdmemn
Laogbemg Bemgdo, dmhdbatindal 39a3989@ 00 aod8Msgmgds, Jofgda s 3dmogMa mm-
30l Loggatn — yzgemagggto gb gobbsbmamesb 93 @yobowmdn asbbsnmMgdmem Boamasb.
Lmdom3m@m Gygb o93b goblbsgmmmgdmma Bysem- s boswogoszgomo 360d36g9emmds. o3
&yob 360d369emm3560 Bsboema g93930qdsMgds smmagbsl s Mg3mbb@Hadzasl. BsG@m
O30 &9Mo@meMnnb mdngd@owm o8 Gyob godmzbawgds bs3dsmnbo o6 >Mab. 88 gbom
&Yob smanbsl oo O™ obdnMmgds, swsdnsbal Rstiggnm 30 dgadmads a53539-
bmo Byg GBM™M MgbGsdgmado babgmdmngn dgdsmagbemmdnm, 3006y 98ys3sss. 585l
3565, dmaxg® Lydsemdnmo Gyg Lsdgdg gMmdbal Bystms. yzgmsdy 360336g5emm3s60
0dm(30655 §Y9980L bgws LadEgMal smEagbs, Mowash 8so sz gsbLsgHMMadmemo
93m@manmma 360d36gmmdas.

16.2.17. 3;n>-3gemmb Bossgo
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aEdadab o bbgs 833mg306930b Bng.

JGmermgos. deomzanma boswogn gm®m3omoads bbzsmobbgs dmbgdtng dmbsdn ©s
ymgzgem 3mb3Mgdme 398mbgg3o90 bobosmmgds 08 Bmbals 3emndsdm@a doMmdgdom. sbgszg
Lagdome FMgemos senmz0mbal Boboms, MmBgmdgs 30meMmmgds gb boswsogn. dmbgdMnzn
339656 gnmmds Bo8mmagbnmons gomal 33965 gmmmdom. o RoMomddy gl Ggfo-
BME0S 3m30L5dmmns Lbgosabbzs Lobmegmm-bsdgn@bgm 3nmEmEgdalb J393.
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3mmaocnnb 3969385, 0930b58980 5 boswsgBom3mF8b9emo 9emg896@stmemn 3Gm35bgd0.

A — 39399bm3zobn  3mEnDmbEn Loddmegno 5-30L3, Mmbo BgggFornmdal, oMedystn
B3tnen-3m3@m3sbo bGEMJEmMnm, baMomo J308Ma35mgdnom. asabzms Mebsmsbmdomo;

BC — goM@s8535m0n 3mMnbdmb@n 10-40L3-0b Lnddmegmab, Lbgsmabbzs dgggMmaemmadal
(9x86m b3aGo Fqdo Bmbo), GbEONIGTO™, boMbsGosbo;

C — Jobobggb gommsdsgoma 3mMadmbEo, Mitim mos, 3006 bgws dmMndmbEn, qb-
&M@ Nem, boMbsdab aswnmgdmmo dq3(339mmdoo.

03M0gom, srrmznmmo Bossegn babnsmmgds 3569bobn@ 3mEnDmMbGgddg LybE wo-
RBM9bE0s300m, (3Meo gsbE NG nMmgdom, dMgMdMagzn saqdmmagdoom, baMbsdnsbmdao.

senz09Mo bosago babnoomwgds 89939, bgo@mormnma o6 @y Mgedinno adab
3obyg00 oy BM3gem >ddo gmEdammgds gb Boswsgn. 3Ndnbolb dqd339emmds Ladws-
mm 96 3306099, boswagal dMmgamadn Mo 3ndnboMgdamos. sdm@ab d53(339emds
Bomama 36 Ladmammms. dmsbmddab Gq3o0mds 30 edsmas 86 badmaemm. IMgmdmngn deo-
bogmds (30M3qm Mogda, 8945603960 dgagbocmmdal 8abgoznm) 88 Bossgnl gHo-g&on
©0536mbE03mMn Bshz9698gemas, nobrs ambgosgem, MHmB dofomawn gobagmmadal go-
bobBamads Bossglbs s mgdolb BMsd0sdn 3g@)-bs3mador msbsdatns.

20bs30bgMomgdo badmoagbamns gamomm b3gg@Mom — 8mbm3mMnmmbagn, jomemo-
bodon, Jommabadn, 3nMmdambgdo s Lbs. M3000L Lbgasbbzs GM@Bb sMamsbadatn
a56sbaemgds og3b. Loemaga@m@o G3060lb dq3(339emmds 30 33390000 FoedmaL sMsboro-
3980,

serm30M0 Bossgal doMnmemo gmgdgbdemmma bnowsgbsmdmdddbgma 3Mm39Lbg-
30! 3ndqbbsmdmddbs, godogmmgds s gomadgds.

sem30M0 boswagn asbbbgozmgds dmbaemyn Boswsegnbash Mxmm LybGow asbzo-
?3Mg3memo 3Mmgamon, dMgmdeogn dgbgdom, asmgdgdol 60dbgdno.

CatMg

dogdlio % pH CaC0: % da-3dy/1003é 6 <0,001 83 Fe:0: ALO: Si0:

v O 3 &6 7 89 3 419 20 3 030 490 20 4 & &
: T
T N _
wiiil NN
N N R
N N R |
N R
o % \
g0 AN N !

6sb. 30. semz09960 bassgnl daMomswan dshzgbgdmagda

Jerobognozns. seomzomo Boswaga 59Mm0sbgdlb Mm@ boswsg e Godl: 3mMmnsb dgs-
390 @o 3MME0sb dodmamb.

SE3099M0  3mME0sbo 3¢ogg Boswsgo doMnmoem BmMmInMmgds abogmgm ©s S
mbagmgm LodoMmgzgmmb domemBmnsbgmol s Gyob dmbgddn. qb Gndn nymeys Madwg-
6089 J3g@ndsm: IMgmdmng-3Mndndnmmo, dGgmdngn, Azgmmgdfoge s gogbgmagdamema.
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SEM30M0 3MEE0s6o dgogg 3GmInGommoa boswagn yzgmadyg sbomasbMms boswsgns.
0g0 gm@3omgds go0d300098ma dsmobob 33965 gnmmdol J393. boswsgbstdmjdbals
dmEgmmmgon®o 60dbgda LybBomss asd8mbsgmmo. Bnowsgn sdsm3Mmmed@nmmos.

Serm30mM0 3MmEnsbo dyegg dMgmdmngn Bossgn babosmmgds 3oMan as3mMEgdnom,
dgmdEngn 39bgd0m, sdaemn 3BmEJdnmmmdom. as8maygbgds babbszsm s bomndscw.

Sserm30mM0  3mensbo 3gezg R3gmmgdngn boswogn gmMBnMogds (396@Msr
39600b yzgmedg domom gmgdgbBnddg Lbgswabbzgs 894bo3m&n Jgoagbormmdals sev-
30m6%g. ab babosmegds dmogn dMmynmon, 3oMasm gsdmbsdmmo 3ndnbmgabo 3m-
G0DmbGom, domamn IMBnboMagdom s 3g8-bszmagdew NdHNbzgmymgaemas Lo gzgdo
9298968 9000.

Serm30mM0  JmMensbo 85939 a39969Mgdmmo boswago s3Mgm3g BmEmIatogds (396-
BMoem@o dgMnob Mgmogyab yggmedg domom 9madgb@gddg Lbgswsbbgs 894s603q-
&0 d9003960mmmdals srm30mbdg Boamdsmobmazsebn dgmmgdobs s bagbnsb-doemabmzabn
&yob J393. 3Gmanmn dqbsdRbgzem oxgMgbnMgdamas ©s babosmmgds aogbgmadmemo
3mE0DmbG0b sMbgdmdao.

SE3049M0 3MME0sbo dodmafn Bnswagn gmMBnmmgds doMaomsmae smdmbagmgo be-
Jomzgemmb LB 3980L Dmbada. gb Bado nymys Lod J3g@ndsw: IMgMdMnz-3Madndnmemo,
IgmdEoge s Bzgmmadtoso.

SEM30M0 3ME0sbn Bsdmatn IMgmdeng-3Mndo@nmmoa boswaga babnsmmgds Basws-
a65m3m343bgemn sermz0mbals demagmn dMgmdmomdom, LgbGo s Byzg@omo 3ndqbos-
aMm39800. Bossegnl 3Mmanmdn godmaymags bmb@om gosdmbodmma as3mmmgds.

SM306Mn  3MAE0sbn dsdmsMn IMgmdMogn boswmsgn babnsmmads bosmseabsmdma-
486gemo semmzombals joMasm asdmbadmmo dMgmdnmdom. 31dmbmgsbo 3mEHodmbEn
3oMa0mds gsdmbagmma. boswsgn bdnMow 3oMdmbBoGmmons. 5mnbadbgds gomgdgdals
60364d0.

SEM30M0 3MmEEsbo dsdmatin Rggmmadtngo Boswsgn babnommgds Lnbdew godmbs-
&mmo IMgmdHomdaom, 3dmsghn 3M3nbmgsbo 3mMadmbEno.

senm30M0 boswagolb J3980398dn go8mymezgb 393mga azotmgdl:

R3gmmndengn — o8 g35mb goohbos srmzamo boswogol bgdmor smbadbyemo d3g@0-
39800 yggems 60dsbo s mz3abads.

93986350560 — J308Ma35mada 50b0dbgds 3Gmgaemal bgws bsboemdo.

serm30mM0 Bossgn ngmazs Labggdew JM3mbmzsbo ImMnbmBENL Loddmazmal dobgo-
3000 33069 LoddmogMasba (<2003), badmsmm LoddmogMal (20-sb 40-3wg) s ddmazmn
(>400L3).

8969%0bo. seomzano boswogn gmEmdaMogds mn dofomswon 3Gm3gbolb dgmgasw:
BebormGo o dgMnolb BooeabsBmgdbabs. 3mnboMol  jomadm@nbash 8mdmmgdom
dmngFgds dmbaenao 3Gm3gbo, bmemm 8ol bosbemmggbmsb, 3nfodom, ob LybGrgds.

38mmbmomemo z0b58980. sermzomto Bossgn, BmamMg bgbo, edsma dmbgdco-
30 boymangfgdao bobosmmgds s bagnmmgdl Lamebosm mmbabdogdgdal as@emgdsl,
mIgmoi Mmbos  godm8rnbsmgmdmgl  8abo  ©sdsbabnemgdgmo  60dsb-mz0bgdgdorsb.
Fo638 96056 senmz0mc boswsgdo Mbrs RodoMogb mmbobdngdgde bgwdgdn bymal dm-
Lanmagdmom. gobbsmm@gdamo ynmemgds Mbos ©s903mb LBmG samm@gd6agnmon
mMbobdngdgdol sbgMagsl. 8so dmMal, cgbmdmbsal dg8mmadsl, boswagal Bgbng
031do3980L 5 yzgmes bagomm Ladmdamgdal EMHmmm Ro@omgdsb.

e300 bosagda LagMom sbm@ab (0,5-0,8%), bagMom gmbgmeab (0,22-0,30%),
Lagom 3omondab (1,8-2,05%) dq(339emmds — omamns. do@Mmmmabdgdswn sdm@ab d99-
(339c0mds (14-3083/100g boswsgbg) domamns, dosbmdnmo gmbgmeal (3,0-8,08a,/1003
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boowagbg) — Ladmsmm s Fomamns, aszamomo 3oemodalb (11-2533/100g Bossgdy) —
0850 ©d badmamms. 88 Boswogqdal gsbmyng@gdsdo mowo 8603369mmmds o43b gmb-
gFmO0sba Labmdgdob asdmygbgdsb.

afmmbn (X 1000 |5?31)

12 '3 "4 '5 6 7 8 9 10 1112 13 1415 16 17 18 19 20

Bab. 31. bagsmgzgmmb boswsggdnm ©s35398mn Bsnmdgdn ( x 100033%)

1. smaﬁoqm, 2. amo-agggqtmb, 3. 3030[}9360, 4. semyz09960, 5. 3m6ggn.>5-
3568mbs@yema, 6. yznmgem-ym3Mama, 7. 3gmmb-ys30begggMn, 8. yznogmdabs,

9. 3330, 10. y30m9m3Inbs-969n, 11. 533063, 12. Bamgmdabs, 13. Fsmdnsba,

14. 6350-3030[}(3360, 15. ama-@ag-agggqtmb, 16. 300.)-3;93@«)[.\ 3033080[.\3360,

17. 3300)3@3050-3536@350050,18. 3;93@(*)[)-6-350-3.)30[)9360,19. Qoagoagagﬂgn,
20. 30’)363@-3030.

LadoMmggmmdn y439modg ao3M(39radamos ymdMamo, dms-8gmmb, yogobegeo,
SEM304M0, JMOE0S0-350M8MbsEmo, ygomgm-gmadmamo Bnoaaggdo, bmemm Bsjmadsw —
ymIMom-3530, odmsdgdamo, dogmmb-Guba-gs30bg3gein, yznmgm8abs-g6qmmadnsbo oo
3ms-3gemmb d533060bgdM0 boswmaggdo.

2N
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bosagol @gamemazns — Boswagnl mg0bgdgdal s bagmgngFgdal gomemgbads
dmbgdM0z0 s SbmmM3magbamo gad@mMgdol bgd8mddgmgdnm. bsymang@a Babgdals
RONMgda Jgdrmmmmoas, dsmn ygmzgmo 394800l s3zoMazs bosbl oygbgdl Labm-
350madsb. by 33980 3GmEN]@qdalb s 8Mgbigmmdabmgal bgomanmal Bscdmgds ym-
39mBmamMo 33060985 boswaggdal ©s3eMagzal s mgamemsznnb dgogasm, 3oMggem
0ad0, 03000 50530560b LsJd0sbMdal Jgeaasm. gamemszonl Bndgbo IMszsmns s
aobbbgegq9dmmos bbgssobbgs dmbgdfog s Lmnsmn@-93mbmBagn® d0mmdgddn. Lo-
dmemmm dgegan ymzgmogal s y3zgmash gfmbsatns: 86 Bogmengfgdolb modzgomgds,
o6 ;g0 bossgal s3eMazs. ymzgmbmonmew dbmgmomdn qaMoEs300b s gobb-
30b980b 3MmM(39L9d0b Jgogase Lsdnwsdmm 0356agds Lobbsgn 80Bgdal @ssbmmgdom
7 3mb 3.

boowagol mgamemaz0nl 39bgdMngn 3Mm(39Lgdo dgadmgds gogMmasbogl mamb ga«wx-
RBO©:

- 36m39bgdo, BmIgmms 3o8mymesbadal me300056 S30mgds 580560l Bogm dga-
dmagdgmas (30Bab Jg@dolb §gd@mbogn@a dmdomds, doBabdsms, gmm3sbol 53m-
B3935, JoMdmEdsms ©d 5.9.);

- 36m39bgdo, Hm3gmms 06Gqbbogmds 89@-6szmgdo asbababmazMgds Sbmtm3m-
396960 gog@mMEgdom (mgmalb B3s30, RsBmbadsmn, 89bygo, bgmo, Boswsgal
96mBos s Lb3.);

- 36m39bgdo, BmBemgdaz gsdmbagmmos sbmmM3ma b God@mmgdom. 53 gan-
xdn dgnb 3oBobgzgds Bymagdal sdmdshzal Bgmgase w@g3Mgbamma dedgdab
Baot8m 36> o boswagol bgwsdomab mogwomds, 8nbabdzms, gsdmbggmma 8bbgorma
Byombo(3o3980b 393L980m, sbHM3magbnGn mgMmdmombEn, 3gmMsmn ©sdmsdyg-
d> o Lbg.;

- 3bomm3magbamn 3Gim(39Lbgdo. 93 KamPdo gs9Mc0sbgdmmas abgmo 3Mm(3qLg-
d0, BmgmMgdazos boswognmo bogsMmab gaMomszns babamagdemm Bosmabgmema
LadoMgdal 4L3mma@o300bab, BYgommsdbawgdabsl, Ladngdm ©s ggmmman
LaEsB3gM3M Ladmdomadals Rs@eMgdabalb s bbg.
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boowaggdol @gasMoma3nob s ©s39Ma30lb adgbo IMszeemns:

806930L dnmnmbn 394@M0b aobbgabgds brgds sMsbobmgmm-badgnmbgm bamag-
dmdabogol: Bysmbs303980L, Jomsdqdab, ©edgdab, Boms®madal, sgMmmemmBgdal,
39609M980bm30L s 9.3, gogmmb Imbs(3999d000 ymzgmbemom@om Joemadgdal s
adgdob 83969dmmdodg Ladmmsdmm 03oMggds Lobbaggdol osbrmmadom 200 smsbn
3o. 9b abs3ofggdn sdsm aaMmM3smns, BoaMsd dgbadmgdgmos dson dgd(30679ds;
LatBysg F0BomdmJdggdedn bbzswaobbgs sfsebgmboy®gma 3mgmgbs, 3afzgem
0330, ©33msdgds, godn3mdads, ogomdgds. 53 3Mm3gLadmeb LadMdmemggma
absfggds 360d369mmmaeba bablEgdo, asbbsgmmMgdoo LoMgbsgm bogqdmdgdal
899698cmmdady. 880@mI, Mgboygl 0dz0smem 04qbgdgb, Mo 0b3q3L ambEab
Bymgdab o6g30L, modomdadsl, ©sdmadgdsl, 8mbaogmal mszoMagzel s, badmmmm
%5330, 306930b 5 Borgdmemo LabbMgdal @szemagsl. bobbsg 1gbsda dotamgdal
Bs 1%-00 063936 Fmbagmal 398306905 1/3-0m, boenm 2-3%-00 D0l 393-
ob3z93530 — bEMmgdom 0n3gds;

3abBMEN, Mdmebladmmn as3mygbgdal dgmnasm, Boswsegqdal gedmaegn@zs, dsmn
Boymazngfgdnb s(398s. 8mbogommseb gfmom gsdmn@sbgds bszzgde Bagmngfgdgde,
mMBmgdLa(z dbgds saMmzgados IMagamon sbgmmo s s0bBemgmemal 3sbdamby. bisz-
3900 6030096798980L as3m@sbs segds@gds oo dgBebals bolmdgdoo s Baswsggdn
396 dLBM9896 smagbsl; 0b@gBLomMa Bobsmdmddgmgdal MMl Baswsgn o6 abggbgd.
boowaggdol sdabdnmgds 3gbGonegdom, bobmdgdam, 8somn gom@hgzgmo, Mbob-
&98m a58mygbgdal @A™, 3dadg mocmmbgdom, 0bonbEMonma s bsdomm Labsm-
3mgdob Lbgs bamhgbgdaon.

806980b @gamema(300lb 30bgDgdo aobbobdm3zMs396 boswagqdal ws(330L dofomaw s3m-
(396430.

1.

2.
3.

Labbogdy, Lamnddy s bodmgzsMmby FoMNMIGdL oMaMTMMNLo gowsbabamads,
Mm3gmog RONb3gmymal Lobmgmm-bsdgn@mbym asdmyqbgdal dGomndgdL;
3M3babmgmm-badgm@bgm mdogd@gdal gobmoglbgds wMomgbo bamabbolb 306qd%y;
s@sbgmbayMgmo d9bgdMngn ©d dbMmM3magbyfn Bo&mEMgdal gogmgbobogsb
boowaggdal dqbafBmbads s boymengagdal s8smmads, 8(3b0g@mman @abody-
038nmo 306sm8mJ3gqdal Dmbsmamo Lob@gdgdolb wsbgMazs, dobgdal gsdmym-
gob 3360domas 08 mdogd@qdal gobmogqdabmzgal, HmBmadai o6 oMol ©s393d0-
9090 Ly@bamab s Labmgmm-bsdgnmbgm Bgomammal Bomdmgdsbomsb;
MsbgmbaygMgma bmboemMo, mocmmaqbnmo s dommaqbymo god@mmadal go-
©0gdnmo ao3mgbolb J3qgd dymaza 3obgdal (Bgogg, ©3medgdama, 3odonsba,
bpdgo boswsggdo) 9Bgd& G0 boymBagHgdal dMrs saMm- JYmEYBEIIbas-
&0 bymbgdoom, LamMgsbadsznm-bsdgm@mbgm mmbabdagdgdoom;

90g530b, 3960m- ©d 30MmEnbsd0 MM s aMsg08s30mmo 3Mm(39bgdal, Hmdmg-
do(z 96369396 Dgs30Mb (9BmDas, 39bygiagdo, bymagda, gMmBm3s@mbEGgdn ©s bba.),
dogomo ao3egbol dgrgaee ©aMeMydamo 30bgdel g3gd@nGo > 3m@gbian-
60 boygmxngfgdal scmwaqbs, sgMm-, bagygm- s 3nMHmEgdbognfin dgmmegdoom,
LaBoMBmm, babmgmm-badgnEMbgm s Mg3MgeEmma G 30Mm30l dqbrmwzno;
806980b 3gemomeszonlb 3Gmamgbamo §qdbmemmangdol ©sbgMags, Mo mez00006
05(30m93L BoMHOHMBd0L IFMMISL s ©Fadgdal, nMogszomma gBmDaolb gob-
300056 9d5b.
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7. 365bobmgmm-badgm@bgm LagoMmadabogal 806gdal gsdmymazabsl d3Gmamd@nm-
mo bageMammgdol 93mbmBas, 80bgdol MgzmmEngsies (bobsmbm 3gm@mbymdsda
3m3g3bm g53myqbgdabogol sMmggmma 80bgdol 3Mmund@ommmdal smwoag-
babg 8ndsGormmo mbobdagdgdal 3m33madLo);

8. 8nbg30L o330 Lbgoobbgs Lobol e306dMMadabash (Bsmdmgdol Bschgbgdoa,
Labmdgda, 8(39bsMgms ©a(330L JoBoyn badmamgdgda s o.3.).

806980b 3335 — gb 98B m 3obal Gmbool abbmdMng gs3myqbgdady smtn(zb-

30b @5 3MBBMMEAL LabEBgdss, 53w, d0Mggm Mnadn, Bobsmbomaqgdemmdal bob@ads,
mIgmos 9dON639mymalb 80b980L goma393sL BmBszem memdaddy asmdxmdgbgdame
dgmatgmdado.

17.3.6N13R38NL IAMBNI ) ANLBI6 RIB3Y

9O D0d — Momnbn@-gMebammo BoMIMImdolb §qfMdnbns — erodere” s s3mddsl 6nd-
bogl. (36905 ,gMmDbos” BEegemBbndzbgmmasbs, ol gsdmaygbgds Bnswsoadzmmbgmde-
dn, ggmemansdo, dgon306530, 894603080 o bbgs Ladmbgdabdgdyzgmm 3g(36ngMgdgd-
do. boosgd(3mmbgmdadn gb (3698 3Mogom860d36gmmmasbos: Bossgal LG MG,
LadbgA™, Jodamma, Bymabdngma, JotabdogFo gMmbas.

96mBas 560l Mmgdoon Bymob ©nbgdol Dgosdatmmae Bsdmbomgbom ©s JoGom
boowaggdol (dmaxg Jo6930b) asbyzg@ol, gomssmaomgdolb ©s waemgdzal MEmng®-
5353906 9dmmn 3Gm(39bgd0lb gFHommdmomds.

Byemabdog@o gBmbas bgds b308ab, 8bsmn, LombBysgo s Bobbmgdn Bymadal bg-
a53mgboom.

Jo60L30g® gBHMDasL bdoMsw aob3sMGo396 Mmame(s Boossanl agms3nsl. &g-
80bn 5369039 EbenEo BsMmIMImdabes (gMebgmma ,de*—gs6bg o momnbado flare”
—39630).

BymabdogFo gGmboab Bos8mdmdals sm3oemgdgema 3nmdss bgwsdatmmo Bymgdal
RoBmbomgbo. o0Rg396 Dgmsdnmma Rsdmbaowgbal Lod dofomew bLabgl: B303ab, dwbstn
o bambBysgn Bymal RsBmbagbn. 8sm dqgLadsdgds Booswseagdal gMmboal Ladn Labg: 1)
B3080L gBMDas (5699 a3Lb3s — demogin B308530L MML); 2) gHmDbos ;mmzmolb ©bmdal
mmb; 3) ofngsgommo gembos. gBmDaalb gb Lobggdo asbbbgsgmgds oMsdsm@Gm Ro-
3mborgbo bymab, sMedg 3m(39Lab 394s560bBal s B Fogm 8nygbgdmemo Dbatsemals
dmbggno.

9OMB0d> mm3zmol ©bm3ab MML bobosmmgds bs3magdn asdmbagmmgdom, dogsd
ob gxmm babaMdmagns, 3006 Bymabdogmn gMmbos. cmgmalb ©bmdabsl Bospsgal
b 35Man gmmbonbash Rzgmmgdmog dgomaqbl Bbmmme Gs8wmg60dg Gmbab 39J&sMdy.

060853090 gembs, 569 Boawsgal gMmMBs 8mEmByz0Lsb, 8m@mbygolb bymbol dobgo-
300 0gmxs J3gbabgmdgdor: 8m&mbyss mMbsdnm, dmmgdom, domadom, sb30dqdno.

9OmDomeo gm@dgdol dmmamemannma 60d6980L Babgwznm oMRg396: 1) Dgrsdo-
e 9OmDasL, 969y boswagol ReBm@gbasl; 2) bsbmdmag gMmbasl, 964 Bossgal
3506Mq(36350. 9BMDaalL gb MM0gg Loby dgndmads babosmgdmoal boswagal Rsdmeg-
(363000 ©5 3osMg(3b30m, 8oaMed MMM bdoMew HmamMy gMmom, aby 8gmEom, 0dab
dabgozom, o9 BgHmdalb HmIgm sanmslb scnl aobmsgqgdmmo bsjgmggo 6s33900.

Bgsdotrmmo gMmbas 96 ReBmEgsbzs dgademgds aygmb LodGGyoma 6 dogmabgdamo.
3o Il gobbbgegqds bszdomm dommdamns. bodM@yom gHmDask 06393L 6s3omnb
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donemasbo biyoMol 8md@amds. 3obo BamBmJdbals 30mdgdn ndgz00m00 ©d Boswsgnl Ro-
dmEg3bge bmA309megds doMomssm Fo3mabgdmn Bs3smgdom. dgmsdaMumem ©s bo-
BmdMng gmbagdl dmEnb bodmgsta sgMmgmazg 3oMmdacmns: o gHmDaol 60dbgdo dnb-
Mm@y JMgds Bossgal Rzgmmgdfngo edmdsgqdal dgmgasm, gb 3ol bgmsedatrmemn
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TENGIZ URUSHADZE

RESUME

“AGRO SOIL SCIENCE”™

The book "Agro soil science" is a description of the new direction of soil science. The author
of the book is Professor Tengiz Urushadze and is the result of many decades of research on the
soils of Georgia. The direction has gained international recognition (publications in international
scientific journals published in the USA, Germany, Russia, presentation at the World Congress
of Soil Science (Brazil, 2018).The book addresses issues such as the concept of soil, the history
of the development of soil science, the importance of soil in agricultural production, the essence
of the soil formation process, soil genesis, elementary soil formation processes, soil morphology,
mineralogy and chemical composition of the soils, particle size distribution, and other.

Organic part of the solid phase of the soil (sources of organic matter, process of organic
residues transformation, composition of organic residues, influence of soil formation conditions
on the nature and speed of humus formation), humus formation, soil composition, radioactivity,
magnetic properties, soil colloids and absorption capacity, composition and nature of colloids,
types of absorption capacity, absorption complex, acidity and alkalinity, soil solution and redox
processes, physical properties of the soil, soil water properties and water regime, soil fertility,
reproduction of soil fertility, soil fertility models, bonitation, soil mapping and cartography, soil
survey, principles of soil classification, soil nomenclature and diagnostics, basic classifications of
soils, soil resources; zoning of soils of Georgia.

The ecology, genesis and agronomic properties of Georgian soils are described in details.
Georgia is a mountainous country in the Caucasus, neighboring Russia, Azerbaijan, Armenia,
and Turkey. Georgia is characterized by a great variety of soil types on its small territory, which
includes nearly all soils of the world. This can be explained by the enormous variety of soil-
forming factors within short distances. Therefore, Professor V.V. Dokuchaev, one of the founders
of modern soil science at the end of the 19th century, called Georgia an “Open-Air Museum of
Soils”.

The spectrum of soil types in Georgia is very diverse and covers soils from bog soils in the
lowlands of the humid subtropics of West Georgia to meadow-grey-cinnamonic and saline soils
in the dry subtropics of East Georgia. Foothill, mountain-forest- and mountain-meadow regions
show very different soil types. A great variety of rocks, a specific relief with contrasting climatic
conditions, and big differences in biodiversity and other soil-forming factors determine the
enormous variety of soils in Georgia and its specific geographical distribution.

The characteristics of Georgian landscapes and soils show the greatest diversity. According
to the different local conditions of soil formation, within each soil type, a number of subtypes,
families, and forms with specific characteristics can be distinguished.

Many soil types were discovered and described on the territory of Georgia, as a result of a
complex pattern of bioclimatic, lithological and geomorphologic conditions.

Some of the world soils were first described in Georgia and were later discovered in other
countries, too, among them Cinnamonic (Chromic, Calcaric, Humic, Eutric Cambisols) by Professor
S. Zakharov in 1904, Meadow-Cinnamonic (Chromic, Calcaric, Gleyic, Eutric Cambisols),) by
Professor V. Fridland in 1956, Yellow-Brown Forest (Stagnic, Mollic, Humic, Ferric Luvisols) by
Professor T. Urushadze in 1967.

Main soils of Georgia are Red Soils (Ferralic, Haplic Nitisols), Yellow Soils (Ferric Luvisols),
Bog (Dystric, Eutric Gleysols, Histosols), Yellow Podzolic (Stagnic, Ferric Acrisols), Yellow
Podzolic Gley (Stagnic, Ferric, Gleyic Acrisols), Yellow Brown Forest (Stagnic, Mollic, Humic,
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Ferric Luvisols), Brown Forest (Humic, Ferric, Eutric, Dystric Cambisols), Brown Forest Black
Soils (Haplic Chernozems), Raw Carbonate (Rendzic Leptosols), Grey Cinnamonic (Calcic, Vertic
Kastanozems), Meadow Grey-Cinnamonic (Haplic, Gleyic, Vertic Kastanozems), Cinnamonic
(Chromic, Calcaric, Humic, Eutric Cambisols), Meadow Cinnamonic (Chromic, Calcaric, Gleyic,
Eutric Cambisols), Black (Haplic Vertisols), Chernozems (Voronic, Calcic Chernozems), Mountain
Forest Medow (Haplic Umbrisols), Mountain-Meadow (Hyperdistric Umbrisols), Mountain-
Meadow-Chernozems ( Phaeozems), Saline (Vertic Solochaks, Mollic Solonetz), Alluvial (Gleyic,
Eutric, Dystric Fluvisols).

The book contains descriptions of agronomic properties of each soil type. The maps of soils
of Georgia and photos of the main landscapes and soils of the country are given in the appendix.

The book is intended for researchers in the field of agriculture and a wide range of readers
interested in agronomy and soil science.



The book summarizes current issues of soil formation as a scientific basis for sustainable
farming. It describes the origin and composition of the mineral part of soils, a general scheme of
the soil formation process. The work discusses soil composition, properties, and soil processes
that determine fertility. The book contains chapters on soil genesis, classification, and agronomic
properties of the main soils of Georgia, and ways to increase their fertility. It covers topics of the
rational use of soils, agroecological characteristics, and their protection.

The book is intended for research scientists specialized in agronomy and a wide range of
readers interested in soil science.
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