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BBEJIEHHE

HeraTtuBHoe BO3ZECTBHE MOJMFOHA 38XOpPOHEHUSA TBEPABIX GBITOBBIX OTXO-
o (TBO) Ha BoaHble 00beKTH 00YCIOBNCHO PHABTPAUMOHHBIMU Bojamu (PB),
06GpasylOLIMMHUCA 32 CYET BIAKHOCTH OTXOMO0B, MHOHILTPAUHM aTMOCGHEPHBIX
OCafKOB dYepe3 TeAo MNOJUroHa, OHOXMMHMYECKHX NPOUECCCOB ACCTPYKUHM
TBO[1,2,3,4).

Bo3spacraiouine TpeGoBaHus x obecredeHuto CaHMTapHOTO COCTOAHHMA Hace-
JIEHHBIX NIYHKTOB M OXpaHe BOJHbIX 00LEKTOB NPHBOAAT K HEOOXOAWMOCTH pa3pa-
60Tk 3QPEKTHBHBIX TEXHONOPHH NO OUUCTKE PUILTPAUMOHHBIX BOA NIOJHIOHOB
ThO.

Boi6op TexHuuecKoro peuseHus H TexHoiorun ouuctkH OB onpenensercs
XHMHYECKHM K MHUKPOOGHOIOrH4EeCKHM COCTABOM CTOYHBIX BOI, 3TAMOM XHU3IHCH-
HOro uukaa nosuroda ThO, MOHOCThIO 00BEKTA.

PaccMoTpens! ycnosus dopmupoBanus DB, onpeaeieHbl OCHOBHLIC (akTo-
Phl, BIUAIOLME HA UX COCTaB, pa3paGoTaHa METOAUKA MPOrHo3a HIMEHCHHA XHMH-
yeckoro cocrasa OB (no sennuune XI1K) Ha pa3sanyHBIX ITanax *H3HEHHOTO
uKKNa,

Ocobennocti $opmuposanus OB, ux cnoxHbiil usmeHstommiica cocras
00BeM, ZHAYMUTENLHOE OTJIHUYHE OT TPOMBIUUIEHHBIX H MYHHUMIIANBHBIX CTOYHBIX
BOJ, CO3JAIOT CIOXHOCTH {IPH TNPHHATHH TEXHUYECKHX peiueHnH, npoekTHpoBa-
HMH H KCILIyaTallud TEXHONOTHI O4HCTKH DHIBTpaTa.

Pexomennauuu no cbopy, ounctke u orsegenunio ®B noauronos ThO ocHo-
BaHbl Ha pe3y/bTaTax aHaiu3a OTEYECTBEHHOTo M 3apybexHoro onvita, co6CT-
BEHHbIX MCCJIENOBaHHii M MpPOEKTHBIX pa3pabotox mo ouucrke OB nosmuroHos
KPYNHBIX H MaJbIX HacENeHHBIX MYHKTOB, HAXOLALMXCA HAa Pa3lIMYHBLIX 3Tanax
IKCIIyaTalyy, ¥ MOTryT ObITh MCIONB3OBAHbI IPH NPHHATHH TEXHHYECKHUX penle-
Huli, BeI6ope Texnonoruit ouictkn ®B nonurouos ThHO.

PexoMeHaalyu coaepar OCHOBHBIE MOJIOKEHHS, KOTOPblE caeayer cobmo-
aath npy pazpabotke cucteM cbopa 1 OUNCTKH cTOYHBIX BoA nosuroHos TBO aas
obecrieueHus oXpaHp! BOAHBIX 0GBEKTOB M NPEAHA3HAYEHb! CHEUHATHCTAM, 3aHU-
MalouuMca npoGiaemMaMy NPOEKTHPOBAHUA, PEKYJIBTUBAIIMU M IKCILTyaTaumy no-
auronos TBO.



1. YCJIOBUA OBPA3OBAHUSA H XAPAKTEPUCTHKA CTOYHbIX
BOJA MNOJHI'OHOB 3AXOPOHEHHA TBEPABIX BBITOBBIX
0oTX0a0B

1.1. Ha noJdrodax 3axOpoHEHHs TBepAbIx OuiToBbIX 0TX0A0B (TBO) 06-
Pa3sylOTCA HECKOABKO BHIOB CTOMHBIX BOA!

- HAY4acTKaxX 3aXOPOHEHHA OTXOXOB B Pe3ysibTate HHPUILTPAlMH aTMO-
cEepHBIX OCAKOB, BLUIENEHUS OTXKMMHON BOLB! H GHOXHMHUYECKHX MPOLIEC-
COB Pa3ioKEHH 0TX0/10B 00pa3yioTcs dunsTpannorHste Boas! (OB);

- Ha TEPPHTOPHH XO03RHCTBEHHOH 30HbI — NOBEPXHOCTHBIH CTOK W XO3SHCT-
BEHHO-OBITORbIE BOABIL.

1.2, KoHueHTpauuu 3arpasHeHHii B OBEPXHOCTHOM CTOKE C TEPPHTOPUH
X03/BOpa PUHMMAIOTCA N0 cripaBo4HoMy mocobuio k CHull 2.04,03-85 [S] u co-
CTaBJISIOT: B3BELICHHEIE BewlecTBa - S00 mr/a; Hedrenpoayktsl - 30 Mr/i; BITK
~ 30 mr/n; XTIK -150 Mr/n; o6wmas Munepannsauus - 500 mr/n;

1.3.  XoasicTBeHHO-ObITOBBIE CTOUHBIE BOABI 06Pa3yIOTCA Ha TEPPUTOPUM
X031HCTBEHHOMH 30HBI M COOTBETCTBYIOT 10 COCTaBY FOPOJICKHM X035 CTBEHHO-
OBbITOBLIM CTOYHbBIM BOJIaM: B3BewweHHbIe Bewectsa — 100-300 mr/n, BIMTK o, —
120-300 mMr/a, amMoHHIiHLIH a3oT — 30-50 Mr/a.

1.4,  O6bem u xuMmnueckHii cocras ®B dopmupyercs noa BIMAHUEM reo-
JIOMHYECKHX, THIPOreOIOTHYECKHX, METEOPOJIOrHYECKHX, TONOrpaduueckHx U
KIMMaTHYecKuX (pakTopoB, Mopdonoruu u ycnosuit cknaauposaiusa TBO,

1.5. O6wvem OB nomirona TBO onpeaenserca ypaBHeHHEM BOJHOIO Oa-
AaHca nonurona TBO.

Cxema BoaHOro GanaHnca NOJUroHa, HAXOMALUEroCs Ha CTAUAX 3KCIITyara-
UHM M PEKYAbTHBALMM NpEACTaBNeHa Ha puc.l.

OcHoBHoe ypaBHeHHe BoHOro GanaHca nonurona TBO umeer Bua:

OB = AO+ K+BX ~-H - BI'-TIC - O ¢))

®B - HaxkonseHue GuaETPaUHOHHBIX BOJ;
AO - atmocdepHsie ocanku;

K ~ pELUPKYJIALKA BOIbL;

BX - pasuuua Mexay GHoOXHMHUYECKH oOpasyeMolt u notpeGnsemoil Boaok;
WU - ucnapeHue C NOBEPXHOCTH;

BI' - BmIHOC BO/ibl GHOrasom;

IC - nosepxuocHsiit CTOK;
0

BOJa, CKarjiiBacMas B 0TXo4ax.



OTKpETHA NOAUIoH Pakynu TUBUPOBAHHEIR
NOAWIroH

[ n
AO ujier *

GasoeBoe YIaoTHeNHe Cnof 06easoxmBaHus

Puc.l. Boauniit 6anauc noaurona TbO

Haubonbitee BAUAHHE Ha BOAHBI 0aNaHC OKa3biBAIOT KJIMMATHYECKHE yC)-
BH$l, TEPBOHAYATLHAA BJIAKHOCTD OTXOLOB H BOAQ, 06pa3yiolnancs npy GHOXUN-
YECKHX MPOLIECCax.

O6heM NOBEPXHOCTHOTO CTOKA B 3aBHCHMOCTH OT NJOLIAAY [OJHroHa )-
craeaser 1- 5 % OT KONHUYECTBA aTMOCHEPHBIX OCALKOB.

1.6. [Ipu xparkoCpO4YHOM NPOTHO3UPOBAHUH OOBLEMOB PUIILTPALIHOHHX
BOJl CYWECTBEHHYIO POJib B BOAHOM Danance UrpaloT Takue napameTpbl Kak G-
xuMHYeckoe o0pasoBaHHE BOOBI M AKKYMYJHUPYHOLias CHOCOGHOCTH MOJMroa.
[Tpn nOArocpovHOM NPOTHOBMPOBAHMM (MEPE3 HECKOJIBKO ACCATHIIETHH Jemos-
pOBaHUs OTXOA0B) 06beM GUIILTPAHORHBIX BOJ MOXET ObITh pacCUMTaH Ha 0Cd-
B€ KJIHMaTH4ecKoro BoiHoro GanaHca, TO €CTh no pasHuue - (AQ — H).

B opuenTHpoBOuHBIX pacuetax ofnema PB nonssylorcs dopMyoif, pasi-
6otanHoit B.B. Passomukom, H.®. A6pamossim [2].

®unbTpar He oOpasyercs npy cknaguposakny THO BIaXHOCTBIO MeHee 52
B KJAUMATHYECKHX 30HaX, Iie N'OAOBOC KOIHUECTBO aTMOCGEPHEIX OCAAKOB Npe-
BbiaeT He Gosee yem Ha 100 MM KONHYECTBO BAAry, ucnapaoLeics ¢ noBepxm-
ctit, Taxas 3aBUCHMOCTb MAaTEMATHUYECKH ONUCHIBAETCS CAENYIOINM BRIPAKEHH
eM:

V=0,01(h-100) i F+ 0,0l Q(W-52), 2

rae V- ronosoit 065eM QUILTPaLMOHHLIX BOJ, ThiC.M*/T0a
h- cpeaHss peruonanbHas HopMa CToxa, MM/TOR,
100 — cHHXKeHKMEe HOPMBI CTOKA 33 CHET McnapAlolIei NOBEPXHOCTH MOAUTOHa,
MM/rox
Q — cpeaseronosoe nocrymiaeuune ThO, thic.M® /ron
W —~ cpeiHero0Bas BIaXHOCTH OTXONOB, %.
F — nnowans nonuroua, ra

Inowans, NOJIMroHoB Ans ckiaaupoBaHus TBO 3aBUCHT OT KOJIMUECTBA A-
TeNel HaceNEHHOro NMYHKTa U BBICOTH CKJIAAHPYEMbIX O0TX0A0B. OpHEHTHPOBI-
Hble 3HaYeHH s IIOUIAI4 NOAMIOHOB NpHBeaeHsl B Ilpunoxerny 1.

1.7. Boaee TouHbIil pacuet 06beMa PUILTPALMOHHBIX BOJI C YHETOM TUIOIIEH
CKJaaupoBanus; Maccel HakoiuleHHbIX THO; ruaponornyeckux W KNMMaTHYECkX



YCA0BHH — KOJAHYECTBA OCAINKOB, HCMAapAcMOl BAaru; sTana *KHU3HCHHOTO LMKIA
TIOIMFOHA MOXeT OBITh MPOM3BEAEH N0 MeToauke paspaboTanHoll crelHaAINCTaMH
kadeaps! oxpanbt okpyxatowieit cpeant [lepmI' TV [6].

1.8. OctoBHbIMU (hakTOpaMH, BIHSIOLIMMH Ha XHMHAYECKHH U MukpobHono-
ruueckudt coctas ®B noAMroHoB, SBAKIOTCA MOpONOrHA TBEPAbIX OHITOBBIX OT-
X0J0B, YCROBHS CK/IAJMPOBAHHUA, NpelBapHTensHas cCOpTHpoBka M 06pabotka,
ITall KH3HEHHOTO LMKJIA NOJUTOHA.

1.9. Mopcdonoruuecknit 1 xumuueckuit cocTas, a Takke HEKOTOpPbie HHINKO-
XHMHUeCKHe CBOHCTBA OTXOHOB THUIIMYHOFO MOJHMroHa 3axoponenus TBO npen-
crasaeHsl B Ta0.1.

1.10. Bee otxoasl noapasaensiorcs Ha CIeAyOUMe BHbL
e  Guojaerpaaupyemble, K KOTOPbIM OTHOCATCS MUILEBbIE, CA10BO-NAaPKOBLIE OT-

xodsl, Oymara, ApEBECHHA, HEKOTODBIC BH/bl TEKCTHJS, COCTaBISIOILHE B

cpeaHeM 60-80% ot maccs TBO;
®  OTXOHbl, MO/BEPraloHecs XUMHYECKOR NECTPYKIMU — YEPHBIE W LBETHbIC

METaibl, 1J1aCTMACChI;
¢  GannacTHble — KAMHH, CTEKJIO, CTPOMTEAbHbIE MATEPHANBI,

U3 dpakuun 6uogerpanupyeMbix B 3aBHCUMOCTH OT CKOPOCTH H NOJHOTHI
pasIONKEHHS BBLIACAAIOT TPH IPYNMbL:
¢ ObICTPO pa3jaracMble - MHIUEBLIE OTXO/AbI, TPABA, TUCTH;
® cpelHe pasnaraemble - uesiohaH, NpUHTEPHAR H jolieHan Gymara, odpucHas 1

KypHainHas Oymara, GymaxcHas nocya, CaloBO-NapKOB5IE OTXO/bI;
® MeaJICHHO pasnaraeMbie - FOGPHpOBaHHbIii KapTOH, ra3eThl, APEBECHHa.
1.11.Ha craguu aktuBHO#M 3kcrulyatauud noauroHa (10-30 jer) moxuo BbI-
Jenuts cnenyroune dasel 6uonectpykunn TBO: aspobuyio, anaspobuyio — rug-
pONK3, alleToreHe3 M aKTUBHbIH MeTaHOreHes.

1.12.Crabunuzanus GHOXWMHMYECKHX TNPOLECCOB HauMHaerca nocie 30-40
JIET C Hayana JenoOHHPOBAHUS OTXOA0B M OOBIYHO COBMAAACT C PEKYJLTHBALUHOH-
HBIM 3TaNoM KHU3HEHHOrO LHKNA NOJMIOHA.

1.13. B a’po6noii pase (pH=6,5-7,2) (Ha rny6une no 50 — 80 cm), aasmeiics
HECKOJIbKO MECAIIEB, TPOTEKAeT FUAPOAH3 M OKHCIEHHE NHUIEBBIX OTXOUOB.
BOABIWHHCTBO META/LIOB NOBEPralOTCA KOPPO3UH C KHCAOPOAHOHR Aenoaspu3aLy-
eif. Kucnotsl, oGpasylomuecs NNpH OKUCIEHHH OPTAHHYECKHX COEJIMHEHHi, cno-
COBCTBYIOT PACTBOPEHUIO METAJJIOB U MEPEXOAy HX B uabTpar.

OKmMcleHHe ¥ Pa3fiokKEHHE OTXOIOB B a9POOHBIX YCJAOBHSX CONPOBOXKAACTCA
BBLACNEHMEM TEMNJA, H TEMIIEPATYpa Tesa nonuroda moxer aocrurats 80° C. Pocr
TEMIEPATyPHl K NPHCYTCTBHE aHTHMUKPOOHBIX cOeAMHEHNH aBUOTHUECKOrO Mpo-
MCXOX/IEHUA NPUBOAAT K FHOENH MM MHAKTUBAUMM NATOTeHHbIX MHKPOOpraHu3-
MOB, IMUHHOK HacekoMbix. OObIYHO Ha adpobHOI CTaauH B CBA3H C €€ HEMPOROJI-
KHUTEJBHOCTHIO 00pa3yeTCs HE3HAYHTENBHOE KOJIHYECTBO (HIILTPATA.

1.14. B auerorennoli ¢ase (pH=4,5-6,5), anawetics or lroga a0 4 ner, npoucxo-
JMT JanbHeiiiuuit pacnan GeicTpoe K cpedHe pasnaraemblx ¢pakusii TBO, ocHoBb-
HBIMH TIPOJYKTaMH KOTOPOr'o SBJAAIOTCA YKCYCHas H NPONHOHOBAA KHCHOTHI, yTiie-
KHCABIH ra3 W Boaa, APUBOASINME K 3HAYHTENLHOMY CHHIKCHHIO BEJWYMHBI pH



Tabnuua 1.

Mopdonoraaeckuit cocTaB ¥ (QHU3MKO-XMMUMECKHE CBOMCTBAZ OTXOJOB THIWYHOrO nNOnNMroua 3axopowenns TBO
[ Dpaxuns Jloaa (pak- Xumuvueciuit cocTan | MosspHad Mac- | 30;1BHOCTS, Thnor- | TennoeMKoeT:
OTXOROB ngH, % (cpenans pakuun ca. % K Macce HOCTB, Jox/xri i K
no Poccan) (B pacuere na cyxue ThO) KI/KMOJIb cyxnx ThO KM
TTniessie OTXOAb! 16 C 320,3 Hs‘m. 901884 N 149 S 7674 5,0 1400 1715
Bymara 32 " "C 506 Hosz.30310.8 Ny.as S 15045.96 6.0 1500 1260
CanoBo-napkossie 20 C 45 H 35902538 Nt S 9916.04 5,0 1450 1360
OTX0H!
JIQPCBO 10 C 1 32|H19040355.5N 4(68 31542 1,5 1500 1360
TKaHb, TeKCTHNb 5 an,gH 1 39604 |&,3N 70‘23 20825.2 2, 1300 1310
Koxa 2,5 CaotaHeres0551N5728 7250.1 10 900
Pe3una 2,5 CeseoHeoaNiS | 5574 10 940 1590
Tnactuk 2 C;sH; ¢OS 63,075 10 920-1040 1300-2300
YepHele # BETHEIE 2 Fe, Cu, Ni, Cr, Pb u mp. - 7800- 630-880
MeTasuIs _ 2000
Crexno 6 - 2400 1160
[poune 2 - -
Buogerpannpyemas 78 Cys0.4HagiO20Ns 1S R 68
dpaxuus




¢uasTpaTa M yCKOPEHHIO NPOLECCOB AECTPYKIUNH, TMAPOAH3A APEBECUHB, LELTIO-
J103bl, HEKOTOPLIX BHAOB IJIACTMACC, CHHTETHYECKHX BOJOKOH.

B xucnoii cpene akTHBHEIE METANIBI (LIMHK, XKeNe30, HUKEAb, XPOM, KaaMuil 1
Ap.) CNOCOOHBI OKHCARTHCA HOHaMH Boopoda. HoHb!l MeTajuioB MOTYT 06GpasoBbi-
BAaTh YCTOHYHMBbIC KOMIUICKCHDIE COSAHHEHMS € OPraHNYECKUMH COCAHHEHHAMH, a
TaKoke ocakaaThes B Buje kapboHatos, gocdaros.

®B B 3TOT NepHO], XapakTepH3yIOTCA BbICOKMMH 3HaveHuamu XTIK u BIIK
(IECATKH M cOTHH ThICAY M O/IM’) M KOHIIEHTpauMel HOHOB TAKENBIX METALIOB
(0 70 mr/ am’);

1.15. Ha craaumn akTHBHOro MeraHoretesa (20 30 sier ¢ MOMEHTa AESIOHHPO-
BaHHA) NPOTEKAaET PEPMEHTATHBHOE pasfioKeHHe o6pa30BaHHBIX B ALETOFEHHOH
¢hasze KHCAOT, KOTOPOE CONPOBOKAAETCH 3HAYNUTENbHBIM BbIAEIICHHEM ra3oB (Me-
TaH, yrJICKUCABIR ra3, MepKkanTaHbl, aMMHaK M 1p.) ¥ nosbiieHHeM pH cpeast (7,2-
8,6). Ha aroii cranmu npoHCXoAHT pasnoxeHne 50-70% uemnonossl ¥ reMutei-
aono3bt ¢ obpasosanuem Guorasa ¥ coedHHEHHH ryMycoBol npuponsl, nonude-
HOJIOB U Ap.

B dunbrpauroHHbIX BOAAX CHUXKAECTCH COJAEPXKAHUE OPraHHYECKHX BELICCTB
(XTIK = 3000-4000 mr/n, BITKs =100-400 Mr/n) u ysennuusaercs Aois Guopesu-
CTeHTHBIX KoMmoHeHTOB (ITAB, xnopopraHHYyeckue COeIMHEHHS, TyMaThl METall-
NIOB U rYMUHOBBIE COSHHEHHA), O YEM CBHAECTEILCTBYET YMEHBILIEHHE COOTHOLE-
HHA BIIK; / XI1K Ha nopsiox;

1.16. B crabuinnoit dase meranorenesa (10 100 ner) CHIXaOTCA CKOPOCTh
¥ BESHYMHA IMUCCHH METaHa, MPH STOM OCHOBHBLIM HCTOMHHKOM 3arps3HEHHS OK-
pyxatouieli cpeast cranosstcs ®B. Ha yToit craguu B menoytoll cpeae nporeka-
10T (hepMEHTATUBHBIN MMAPOAM3 IMTHHHA C 00pa3oBaHHEM apOMaTHYECKUX H XKHP-
HbIX KHCJIOT, AaibHelas 6uogerpajauus LUENLTON03bl U XUMHYECKas JECTPYKLHS
TpyAHO pa3znaraemsix ppaxuuit TBO (monuMepHbIX MaTepHaion).

OuIbTpauHOHHbBIC BOABI XapaKTEPHU3YIOTCA BLICOKMM cojepiaHneM 6ropesn-
CTEHTHBIX KOMROHEHTOB, NOBLILICHHOK MHHepann3aiueit (1o 7000 mr/om’).

1.17.  Xumuuecknit cocTaB GpUILTPAUHOHHBIX BOA THIIKYHOrO MOJIMIOHA B
3aBHCHMOCTH oT 3Tana Ouoaectpykuuu TBO xapaxtepusyercs noKasaTensami,
fpencrasncHHbIMYU B Tabn.2., Tabn.3.

1.18. M3meHeHHE XMMHUYECKOrO COCTaBa (GuIbTPAUXOHHBIX BOJ B 3aBHCHMO-
cTU OT 3Tana 6uoxumudeckoit aecrtpykuuu ThO MoxHO npeactTaBUTh CcXemol,
npeacTaBlCHHOM Ha puc.2.

1.19. Tlpu paspaborke >dGexTuBHBIX TeXHONOTUH o4ncTkH PB KoHKpeTHO-

FO NMOJIMI'OHA, a TAKXKE NPH MPOEKTHPOBAHMH HOBBIX OOBEKTOB, OLCHKE TIOTEHLIH~
anbHoro BosgelcTBUA PUALTPATA HA NPUPOLHLIE BOAHLIE 00DBEKTH Heobxoaumo
MIPOrHO3MPOBaTh KOJHHYECTBEHHbIE UIMEHEHHS COCTaBa CTOMHLIX BOJA Ha pasfiuuy-
HBIX 3Tanax 6uoaecrpykuun ThO.

1.20. M3MeHeHHE XMMHYECKOrO COCTaBa (pHALTPATA B TEHEHHE KHIHEHHOTO
LIMKJIA IOJIMTOHa MOXET OBITE OLUEHEHO MO METOAMKE, OCHOBAHHOH HA KHHETHYE-
CKOM aHaIM3¢ aHaIpoGHOTO PasToREHUH LELTI0N030coAepKalUnX (paKiuii
TEO.



Tabauua 2

XapakrepucTvka QUIbTPaUMOHHBIX BOL HOMMIOHA NO MOKA3aTeNAM, 3aBUCAILHM
ot 3tanos 6uonerpanauuu TBO

IMokasatene ®a3a auerorehesa MeranoBas Qaza A—l
Cpensee Jnana3sou Cpennee HuanasoH KoH- |
3HAYEHHE | KOHLEHTpauud | 3HayeHue LeHTpauui

pH 6.1 4.5-75 8.0 7.5-9.0
BIKs,mMrO;/ oM’ 13000 4000-40000 180 20-550
XMK, MrOy/ aM® | 22000 6000-60000 3000 500-4500 |
BIIK /XK 0.58 - 0.06 - ]
SO, mr/ oM’ 500 70-1750 80 10-420
Ca” wmr/am’ 1200 10-2500 60 20-600
ClI' Mt/ am® 50 100-1000 2500 1000- 5000
NH' mr/ am° 750 30-3000 250 50-500
Mg” mr/ av’ 470 50-1150 180 40-350
Fe (06.),Mr/ am° 120 20-1700 15 3-180
Mn®" mr/ oM’ 25 0.3-65 0.7 0.03-45
Zn> wmr/ oM’ 50 0,1-120 0,6 0,03-4.0
Tabnawnua 3
Xumnyeckuit coctas GpHILTPAUMOHHBIX BOJ MOMMIOHa
Toxasatens | Cpeanee | [luana3on koH- | [lokaszarens Cpeanee | [lnanason
3Haye- ueurpaunﬁ 3Haye- KOHUEHT-
HHE HHe pauui
I'Na' mr/aM® | 1350 50-4000 Co®* Mkr/amM’ 55 0.5-140
K mr/am’ | 1100 102500 | Cd” mxr/ am’ 6 4950 |
Noge mr/ | 600 10-4250 Ni Zmkr/ oM 200 20-2050
M
'NOs M/ am’ 3 0.1-50 e mxr/ o’ 300 30-1600
NO, mr/am’ | 0.5 0-25 Cu T mkr/ am® 80 4-1400
Nesu MI/2M° | 1250 50-5000 Hg 'mxr/ am’ 10 0.2-50
Posm. MI/ M’ 6 0.1-30 dDeHon 52 10—~
mkr/ oM’ 15000
AS TMKI/aM® 160 5-1600 Y r1eBoA0pOLL! 1,1 0,1-200
mr/ am®
Pb? MKr/am’ 90 8-1020 Xn0popraxu- 20 10-150
YeCKHE Ccoeau-
HEHWA,
L mkr/ om’




[mg/1]

1 It H1 v \4

[mgf]

1 I 1 v \4

Puc. 2. MU3meHeHHe XMMHYeCKOro cocTaBa GuiabTpauHOHHbBIX BOJ
Ha pa3iaHuHbIX dTanax aecrpykuuu ThO.

|- daza aspoOHOIi RECTPYKUHUH U THAPOAU3A,
I1 - daza aerTorenesa,

I11 - daza akTHBHOIO METaHOreHesa,

IV - daza crabunbHoro MetanoreHesa,

V- ¢aza acCHMUNALUH.




®opMHpoBaHke PHALTPATA ONMHCHLIBAETCA JBYMS NTOCACAOBATENLHO NPOTE-
KalOWKMH peakLUAMH U H3MEHEHHe COCTaBa QIbTpaTa BO BPEMEHH MOXKHO On-
PeACANTDL HAa OCHOBE HHTEIPaAlbHOr0 KHHETUHECCKOr0 YPaBHEHHA MOCISA0BATC b
HOH peakuy NEPBOro NopsaKa:
k —ky - k-

e =g g e 7 _emhary )
rae n,— NEPBOHAYANBHOE COACPIKAHKHE TBEPAOH [1H0KO3bI Bl TOHHE CyXHX OTXOROB
(xkMons/t cyx. TBO);

K, — xoHCTaHTa CKOpPOCTH peaklivu B ¢a3e aueToreHesa.
K,— KOHCTaHTa CKOpPOCTH peakunH B ha3e MeTaHOreHesa.

3uan o6beM obpasyiowerocs gunsrpata Vb (M’ / T cyxux TBO) MoxHO
oueHuts BennuuHy XI1K s OB:

ne-M 1,07 .
XIIK = ~——V———-1000 (r Oy/M*) Q)
¢

OCHOBHBIE NOJOXKEHKHA METOAMKY NPOrHO3a U3MeHeHus coctasa @B npencrasie-
Hbl B [Ipunoxennn 2.

1.2). ®B HeOnaronpusaTHL! B CAHHTAPHO~3NHAEMHOJOrHYECKOM OTHOLIEHHH,
TaK Kak COUEPXaT pa3fiMuHbie (PU3HONOrHYECKHE TPYIbl MUKPOOPIaHU3MOB, B
TOM YKCJiE NaToreHHbie U fAiua reabMUHTOB. MUKpoGHOIOrHYecKas OLIEHKa CTe-
neHu 3arpasienns OB npoBoaANTCA NO NOKazaTeNAM:
. canpoguTHBIE MHKPOOPraHu3Mbl (Me30(uibHbIC canpoHTHbIE a3pobbl U
dakynsraTHBHBIE aHa3polbl, BeIpaLHBaemble pd ¢ = 37 = 0,5 °C B reuchue 24 u
M IpH £ = 20 - 22 °C B Teuenue 48 u, ob1ee MuKkpoGHoe uncio (OMYU);
® JIaKTO30N0/NOKHUTENbHbIE KHLHeuHbIe nanoukH (JIKIT);
¢ yucno Gnskoobpasytomux exuuun (BOE) ¢aros kuiieyHsix najioyex;
® MHJEKC CTapHIOKOKKOB;
® TaTOreHHble MUKPOOPraHHU3Mbl (CaJIbMOHEITLI ¥ INTEIUIB).



2. CBOP CTOYHBIX BOJ MOJIUI'OHOB THO

2.1. C6op crouneix Box noauroHoB THO nomkeH oCyLIeCTBAATBCS ¢ MOMOLUBLIO
APEHAXHON CHCTEMBI.
2.2, [lpenaxHas cHcTeMa MOJIHTOHA BBIMOMHAET CCAYIOWHE PYHKLHH:

- coOupaeT U3BLITOMHYIO BAary CKIafMPYEeMbIX OTXOAOR M HHUALTpAT ar-
MOC(EPHBIX OCAIKOB, MPENATCTBYS X HEKOHTPOIUpYEMOMY COPOCY B rHAporpa-
huueckyo cerb;

- obecneynsaer opraHM3oBaHHbll 0TBOA ¢UALTPATA MOJKMIOHA HA OYUCT-
HblE COOPYXXCHHS; CHHXAET JcHCTBylollee MMAPOCTATHYECKOE NaB/ICHHE Ha IMO0-
BEPXHOCTH NPOTHBOGHIBTPALMOHHOTO JKPaHa;

- NPEAOXpaHSET 3AMTHLIA CJ0H NIEHOYHOro NPOTHBOGHIABTPALHOHHOrO
IKpaHa OT PA3MBIBA MOBEPXHOCTHLIM CTOKOM Ha TEPPHTOPHSAX, €IUE HE 3aHATHIX
OTXOZAMH, 3a cueT ApobaeHns BoaocOOpHON MAOL(AAH YYacTKa 3aXOpOHEHUA OT-
X008 Ha 6onec menkHe pparmeHTLL.

2.3.  Cucrema oTBOAA CTOUHBIX BOJ BKJIHOUAET MOPUOHTATLHBINH ApEeHaX.
CxeMbl KOHCTPYKLHH OCHOBAaHHWS Tena MOJHIOHa IPeACTaBieHa Ha PHC.3 .

2.4.  Topu3oHTANLHBIA JApeHax npenHasHaqes s 0TBoJa CTOMHOR BOJIbI,
NpOCOYHBLICHCA K OCHOBAHHIO MONMIOHA, 32 €r0 NPEAcis! B KOHTPONBHO-
peryiupyroluii Npyx M Ha OYMCTHBIE COOPYXKeHHA. [‘opu3oHTanbHLIE ApeHax
COCTOMT U3 PEryJSPHON CCTH PSAOBBLIX ApPEH, PABHOMEPHO pacnojiaracMbix B oc-
HOBaHHM NOJIMIOHA TIOA OCTPLIM YIJIOM K FOPH3OHTANAM CMIAHHPOBAHHOTO peib-
eda u ueHTpanbHol apeHsl. 1Tpu ykaoHe noBepxHOCTH 3kpaHa 0,03 jonycrumoe
PAcCTOSHHE MEX!1Y DAAOBbLIMMA APEHaMH He NOJKHO npesbinats 50 M, npy ykio-
He 0,04 — 32 M, npu ykuoHe 0,05 — 23 m. CxeMa psanoBOii ApeHs! IPEACTABIEHA Ha
puc. 4. Jlns nipeyiorBpailieHis npocaunBatus QUILTPaTa NOA ApeHo# 3aKiiajbiBa-
€TCA BOAOYMOPHKIH ClIoH MIHHHUCTOrO IpyHTa TOMUKHOK 0,5 M.

2.5. OrBoa puIBTPATa OCYIMECTBIAECTCA C MOMOLIBLIO APEHAKHOrO KOJI-
sekropa. [lo anuHe kosekTopa ycraHaBaWBalOTCA koioaust no TII 902-09-
22.84.(cM. puc.S)

2.6.  Ha skcninyaTHpyeMhbiX M peKy/lbTHBUPYEMbLIX NONUFOHAX NMPH OTCYT-
cTBHUM ApeHaxHol cucteMbl A1 cGopa PUIBTPALMOHHBIX BOA UenecooOpasHo He-
NOJIb30BaHWE BOACOTBOIAHBIX YCTPOMCTB: HarOpHbIX KaHalloB, AaM0, pacmosno-
JKEHHBIX MO BHELIHEMY KOHTYpY noaurona. Bo3moxHo Hcno/b3oBaHMe KoAbi(e-
BOH ApeHbl, B0Ab Orpaxaatouleif naMObl U yCTPOEHHOH B BbleMKe eCTECTBEHHOTO
BOJROYIIOPHOTO €105 OCHOBAHKS CBAIKH.

2.7.  CO6op MUBHEBBLIX BOX (NOBEPXHOCTHOIO CTOKA) C NOBEPXHOCTH BOMO-
3alUTHOrO NOKPLITHA PEKYJIETHBHPYEMOH CBalki OCYILECTBISETCE NO 3aKpen-
JACHHBIM pYyciaM (JIOTKU-OLICTPOTOKM, BOJOCIYCKM M T.N.), ofecneynBalollne
MakcUMaJibHbIH OTBOA CTOKOB O€3 pasmbiBoB H ¢Opoc 3a npenesns! noauroua (Ha
penbed, BOROTOKH).

2.8.  Cucrema cb6opa u oTBoAa JOMKHA 0GECIIEYUBATD CAMOTEYHYIO N104a-
4y CYOKOB H3 JPEHAXKHOIO KOJNEKTOPA HA OYUCTHBIE COOPYKEHUS.
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Puc. 3. KoHcTpykus 0CHOBaHHA NOMUIOHa,

1 — TBO, 2- 3awMTHO-APEHAXHBIH CNOH (necyaHo-rpaBuiiHas cmech W LeGeHb
KpYMHBIX (pakuuii),3 — ApeHaxHan TpyGa ana cGopa duiabTpara, 4- 3aUTHBINA
cio#t (mecuyanas noayuika), 5 — npoTHBOGHIBTPAUMOHHBIH JKpaH, 6,7,8 — MHHe-
pajbHble BOAOHENPOHHLAEMBIE CI0H (KONHYECTBO 1-3, MOLIHOCTb KaXAOro CJos

25 cM), 9- cniaHMpoBaHHas NTOBEPXHOCTSH NMOICTHIAIOMIMX KOPEHHBIX moposa, 10 -
KOPEHHBIE TIOPOAbI.

OuneTpyIOMNi

l{efeun,
uaTepuan

¢p. 2040 uwu

Bpenanubiit
cnoi

L JKpan

Puc.4. Tunosas cxeMa KOHCTPYKUHH APEHaXa



Puc.5.Coennenne ApeHaXHBIX KOJIEKTOPOB U ApeH Aas c6opa ¢uasTpara Ha no-
anrowe THO.

| — npeHaxusIif kOMICKTOP; 2 ~IpeHa ¢ nepdopauueit; 3—yron npuMbIKaHUs Jpe-
Hbl K KoanekTopy 60°% 4-nepopupoBanHbIi y4acTOK KOJNEKTOPA; 5—COOPHBIit
KOJNOJEeL

2.9.  ]Jlna ycpeaneHus coctaBa W npeaBapuTensHol ouuctkn OB ueneco-
obpazeH oTBOA (uabTpara W3 TENa NOAMIOHA B KOHTPONBHO-PEryIHUPYHOWLM
npyxn.

2.10. Hlenepoe Ha3HAYEHHE KOHTPOJNILHO-PETYJIHPYIOMETO NPy aa:

- HaKOUICHWE BCEX BWJIOB CTOUHBLIX BOA fonuroHa (PuabTpara, 3arpa3Hen-
HBIX JIHBHEBBIX H X039HCTBEHHO-ObITOBLIX);

- YCpEAHEHHME COCTaBa CTOKOB H paBHOMEpHas MOjAaya MX Ha OYHCTHBIE CO-
OpYIKeHus;

- MEPBUYHAA OYMCTKA CTOKOB B PE3y/bTaTe [UIHTENLHOTO OTCTAHBAHUA, €C-
TECTBEHHBIX PUIUKO-XUMUUECKUX U GHOXUMHUUECKUK POUECCOB,

2.11.  KoHTpONbHO-perynpyomuii npys AOMKEH WMETh NPOTHBOPHILT-
pauHoHHY!0 3aKTy. KOHCTpYKUHA QHIBTPALIMOHHOTO YKPaHa Npyia MOXeET ObiTh
AHANOrM4YHA KOHCTPYKUMY NPOTHBOGHNLTPAUHOHHON 3allMTLI OCHOBAHMS NOJH-
rona TBO [5,8].



3. OYUCTKA CTOYHbBIX BOA NNOJUI'OHOB 3AXOPOHEHHA TBO

3.1. Ocobentoctamu GUILTPALMOHHBIX BOA MONUrOHOB 3axopoHeHHs ThO sB-

JIAIOTCA

. CNROXKHBII XHMHYCCKHIA coCTaB, NPEACTABACHHBIH OpraHH4eCKHMHU H HEOp-
FaHUYECKHUMU IPUMECAMH H HIMECHSIOIMACH HA KAXAOM 3Tane XUIHEHHOFO
LHKAQ MTOJIMIOHA,;

° BBICOKOE COZEPKAHUE TOKCHYHBIX KOMIIOHEHTOB H 6HMOPE3UCTEHTHAIX NPH-
Meceit;

] NPUCYTCTBHE B BOAE PATMUHBIX IPYNI MUKPOOPTaHHU3MOB, B TOM HHC/E Na-
TOTEHHBIX;

. 3HAUUTENILHOE OTJIMYHE OT MPOMBILUIEHHBIX H MYHHUUIANbHBIX CTOYHBIX
BOZ,;

. 3aBMCUMOCTh 00BEMa U COCTaBa PUALTPALMOHHBIX BOA OT IUIOIWAIH TNONH-

roHa, KOJAMYECTBA CKAANUPYEMBIX OTXOROB, YPOBHSA aTMOCHEPHBIX 0CAAKOB.

Tepeuucnentsie ocobeHHocTH OB co3nator TpyAHOCTH Npu pa3paboTKe TeX-
HOMIOTHH HX OYUCTKH.

3.2. Hnsa ounctkn @B Moryr ObITh MCMONB30BAHbI KOMIUIEKCHBIE TEXHO-
JIONKH, coueTaloluie Mexannveckue, Guoxumuyeckue H GU3IKKO-XHMHYECKHE Me-
TOJBI - KOAryJALHIO, GJIOKYNALMIO, COPOUMIO Ha aKTHBHBIX YTiisX (AY), MUKpO- 1
yaerpadunsTpanMio, oOpaTHbIf ocMOC, O30HUPOBAHHE, JJIEKTPOXHMHUUYECKOE
OKHCNEHHUE, YnbTpadHoJIeTOBOE H3NyHEHHUE.

3.3, BbiGop texHOMOr## U COOpYMEHHH RN OHHCTKH (PHABTPAUHOHHBIX
BOJI OCYLIIECTBIAETCA B COOTBETCTBUH CO CAEAYIOLIHMH NPHHLUNAMU

- MpHMEHEHHE TEXHUUYECKNX pelieHnii W TexHonorui, obnanalomux BoICo-

ko#t 3h(peKTHBHOCTHIO, COOTBETCTBYIOLMX 3TANY KH3HEHHOrO UMKAA MO-
JIUIOHA, TEXHKUKO-IKOHOMHUYECKHM BO3MOXHOCTSAM M aAeKBATHBIX KIHMa-
THYECKNM YCIIOBHAM PailoHa pa3MEIHCHHS MOTHIOHA;

- MaHEBPEHHOCTb B YNPABJICHHH MPOLECCOM OYHCTKH MpH HIMEHCHUH CO-
CTaBa CTOYHBIX BOJ B Pe3yNLTaTe CE30HHBIX KojeOaHui W dTana jKH3HEH-
HOTO L{MKJIa MOIUTOHa;

- HCNOJIb30BaHHE HH3KOIHEPrO3aTPATHBIX M MAIOTPYIOEMKHX TEXHONOI Ui}

- HKCTOJIb30BAHKE B TEXHOMOIMH OYHCTKH JOCTYMNHbIX U JleUIeBbIX Marepua-
NOB — OTXOJOB NPOU3BOACTB, 00JI3AAIOIHMX KOAryAHPYIOLMMH, HOHOOO-
MEHHbBIMH HJIH COPOLIMOHHBIMH CBOHCTBAaMH.

3.4. [Tpu BLIGOpPE TEXHOJNOTHN OUUCTKH (UABTPALMOHHEIX BOA HEOOXO0ANMO

Y4YHTBHIBATL 3TaN KHU3HCHHOIO KK [HOJHUIroda U MOILHOCTDL o6bekTa. B cea-

3H C 3THM BCE NOJIHIOHBI LENIECO0OPAZHO Pa3NeNuTh Ha CeNYIOIHE IPYnNbl:

®  BHOBb CTPOSLHECH HOJUIOHBI;

®  [OJIMrOHbI, HAXOAALMECA HA CTAAHHN aKTHBHON JKCIUTyaTaluH;

® [OJMIOHbLI, HaxXOUAUIHECS HA CTAJWM 3aKpLITHA, PEKYJNbTHBALMM M TO-

CTPEKyJIbTHBALMH - CPOK IKcruryaTauuy Goaee 30 ner.



B 3aBucHMOCTH 0T 06BEMa CKNAHPOBAaHHBIX OTXOJ0B IIONMIOHBI NOApa3ae-
JAIOTCH HA NOJHIOHBI KPYIMHBIX H MaIbIX HACENCHHBIX MYHKTOB (YHCAO XKUTENEH
Mmenee 50 000 yen.).

Juis kaxao#t BelaeneHHOH rpynnel HeoOXxoaHMa pa3pafoTka cOOTBETCTBYIO-
e TeXHOJIOrHH OUHCTKH duabTpara.

3.4. 3Ortan XKH3HEHHOTO IMKNA NOJMIOHA M cTagus Ouoaerpasauuy OTXoA0B MO-
TyT ObITh ONpEAEACHBI O HHANKATOPHLIM TOKA3aTesM 3arpa3Henus GpuabTpari-
OHHbIX Bod:pH, cootHowenuio Benuuun BIIKs/XTIK, coaepkannio HOHOB xKeae3a
(o6wuee) n nuuka (11).

3.5. ®B Ha auerorenHoit gase Suonecrpykuu TBO xapakrtepusylorcs cie-
IOYIOUMMH 3HAUYEHUSIMI HHAMKATOPHBIX NOKa3aTenei:

pH=45-65,

BIIK/XIIK = 0,8-0,6;

coepkanKe HOHOB xene3a (obiee) - 50- 100 mr/av *,

uonos uunxa (1) — 10 70 Mr/am °.

3.6. ®B na wmeraHorenHo¥ dase Guonectpyxunn THBO xapakTepusyioTcs cie-
AYIOUIMMY 3HAUCHUSMH MHAWKATOPHLIX NOKa3aTeneil:

pH=75-85,

BINK/XTIK = 0,6-0,06;

coaepXXaHue HOHOB xee3a (obuiee) - 5-10 Mr/am 3,

vosoB tuuka (I1): — 0,1- 3 mr/am’®
3.7. JIna npoeKkTHpyeMbIX MOJMIOHOB OLECHKE U3MEHEHHA KOHIEHTpaLUH Opra-
HHMYECKUX BCIUECTB B (uabTpaTe MOXeT OBITH NpoBedeHa Mo pa3paboTaHHOH Me-
TOAMKE MPOrHo3a cocrasa @B ¢ yuetom mopdonoruyeckoro cocrasa THO u 065-
eMa GUALTPaLMOHHBIX BOX,
3.8. OG6ocHoBaHHBIH BEIGOP TEXHONOTHUECKOH cxeMbl ouncTk OB B cooTBeTCT-
BHM € MpEeIbABIAEMbIMH CAHHTAPHBIMK TPEOOBAHHAMH K KayecTBY OUMLLEHHOMH
BOAbI MOXKET GBITh Peanu30BaH NIPU COMOCTABACHHH XMMHYECKOTO cocTasa ©B Ha
KaX/(OM 3Taile¢ *HU3HEHHOrO LUMKJ/IA NOJIMFOHA M COOTBETCTBYIOIIMX 3TOMY COCTaBY
METOZI0B OUUCTKY.
( cM. 1abn.4.)



Tabsauua 4

Xumudeckuit cocras (l)HJ'IBTpauHOHHHX BOZX H COOTBCTCTBYIOLIME MECTO/IBI UX

OYHUCTKH

da3a OcCHOBHBIE NPUMECH U NOKa3aTeNH Cnocob ouncTku
Kkayecrsa ®B
= Oprauuveckue coeaunenna: rmokosa, | Koaryasuus, nocneaosa-
<z aMMHOKHCJIOTH, TJIHLEPHH, KHCIOTHI | TelbHas aHa’pobHas w
<8 KHPHOIO psjia, NENTHABL, AMMHaK, Jie- | aspoOHas ouHCTKa
3 £ | Tyume kucnotw,
§ S XIIK > 10000 mr/n, BITKs >6000 Mr/n
< B g BINK/XITK> 0,6
‘2 < & 8 Heoprannyeckne CoeXHHEHH: Ulenounas obOpabGorka ¢
o g &~ | pH =4-6, OCaXUIEHHEM METALIOB B
E ° Coneconepxanne 10 1000mr/n, BHAC THAPOKCU/IOB,
g:-l 3 HOHBI TAXKEIBIX METAMIOB — LUHKA, | pUIbTpaums uepes us-
U g xenesa, xpoma (o 80 mr/n) BECTHSK, MpPaMOpPHYIO
S ° KPOIIKY, LijiaK
o« Muxpo61onornyeckne NpUMecH Xnopuposauue, YU,
~ O30HUpOBAHHE
OpraHu4eckue COeIHHEHHA: Koarynauus ¢ dumoxyns-
Jleryune KHCHIOTHI — YKCYCHas, Mpo- | LHel, nocienosateibHas

OA3A ALIETOFEHE3A
(or 3 no 10 meT c MOMeHTa AeTOHUPOBAHHA
TBO)

NHOHOBAA, MacisiHas W HX MPOH3BOA-
Hple, anpjaeruabl U ketoHbl (C;-Cg),
GeH3oftHas KUCNIOTAa M €€ MPOH3BOI-
Hbte, crmptel (C,-Cq), BBICOKOMOJIE-
KYJIAPHBIE MPOLYKTbI  KHUCAOTHOrO
THAPO/IKA3A uesmonosst, [TAB.

XITK > 6000 mr/a, BTIKs >3000 mr/nb
BIIK/XTIK> 0,5

anadpobHas W a’pobHas
OYHCTKa

Heopranuueckue coenuuenns: pH =5-
6, wou amMoHus > 300 mr/n
Conecogepxanue a0 2000mr/n,

HOHBl TAXKENbIX METANNOB — UWHKA,
xkenesa, xpoMa (10 70 mr/n ).Howsl
METAJLIOB B BUAE KOMILIEKCOB C opra-
HHYECKHMMH JIHraH1aMH.

DMeKTpo- ¥ ralbBaHOKOa-
ryasuus, yaprpadHasTpa-
115, HOHOOOMEHHbBIE N
copOLUHOHHbIE METOLBI
OYHCTKH




Iponomxenue Tabauup: 4.

PA3A AKTUBHOI'O METAHOI'EHE3A

(0t 10 no 30 net c MoMeHTa Aenouuposanus THO)

OprannyeckHe COeaUHEHS:
Tpyanooxucianemsie: ryMHHOBas
KHCJI0Ta, GeHONBE, KPe30Jibl, KCH-
JIOJIbl, CKBANEH, TaHHH, nonude-
HoOJbI, ankuaGensonsl, 6enson,
Mmetuanadraiuy, [IAB rerpaxino-
PITHJIEH, TPUXJIOPITHIIEH, XJIOp-
denost

Hurubupyommue -, auxiopme-
TaH, UXJIOPITAH, YETbIPEXXIIOPH-
CTBIH yriaepon, xaopodopm,

XITK > 2000 mr/n,

BI1K >200 mr/x,

BIK/XTIK> 0,1

PeareHTHas koarynsyus, sex-
TPO- WIH rajibBaHOKOATYIALHA,
030HHPOBaHHE C MOCACAYIOWIEH
6uoxumuueckoit ouncTkoi,
030HUpOBaHUE C ocneyoledH
copOLHOHHOI OYHCTKOI, COpO-
1M Ha YyraepolcoaepKatHx
Marepuaiax pasiduHoi nopuc-
TOH CTPYKTYpbl, GHOCOPOLHOH-
Hbl€ GUILTPBE, GHOJIOFUUECKHE
ApYAb

Heopranuueckue coeauHeHus:
PH=72-85,

HOHBI aMMOHH# J10 500 Mr7/ii, XJ0-
PHAbI KO 5 r/N1, HOHbI TAXKENBIX
METaLIOB 10 2-5 Mr/n,

Honubiit 06MeH ¢ Hcnons3oBa-
HUEM NPUPOJHBIX HOHUTOB,
yasTpadunsTpanns, oopaTHbIil
OCMOC.

GA3A CTABWIBHOI'O
METAHOI'EHE3A
(no 100 net c MOMeHTa JIETIOHMPOBAH U

TBO)

Opranyueckue COeAHHEHHS:
I"'yMHHOBbIE H (YJILBOKHCIOTSI,
apoMaTHHECKHE KHUCIIOThE H HX
NpoM3BOIHLIE, NonndeHnosl, pe-
HOJI, IPOAYKTHI Pa3NiOKEHH A JIHT-
HHHa, Mpou3BoAHbLIe (ranesoi
KHMCJIOTbI, XJA0PHEHOIBI

COpOUHOHHbIE H GHOCOPGIIHOH-
HbIE METOZBI

XIIK <1000 mr/n,

BIIK <200mr/a

BITK/XTIK> 0,02

Heopranuyeckue CoeAMHEHHS: HoHooOMEHHBIE METOAB! C KC~
pH 7,58, MOJIL30BAHHEM ACLUEBBIX MaTe-

Housl aMMoHus — 100-200 Mmr/n,
conecoaepxanune 2000mr/a,

MOHBI TAKENBIX METAIIOB — MEHEE
Imr/n

pHanoB, 0TX0J0B NPOU3BOJICTB-
METALIYPrdeckoro lLiaka,
uiaka TOL, kepamsura, npu-

POAHBLIX INTHH, ZHATOMHTA.




4. PEKOMEHAYEMBIE TEXHHYECKHE PEHIEHUA H

TEXHOJIOTHUH OUYUCTKH OUILTPAIIMOHHBIX BOJ
MMOJIMIOHOB TBO HA PA3JIMYHBIX 3TANAX JKUIHEHHOTIO
HHUKJIA

4.1.Texnonornu ouncTkn @B npoexTHPYEMbIX MOJHIrOHOB U NOJIHIOHOB,
HAXOAAIIBXCA HA CTAAHH AKTHBHOMN dKCTUIYaTauUHH.

4.1.1. Ins npoeKTHPYEMbiX MONKIOHOB HauboJjiee NEPCNEKTHBHBIMM ABIAIOT-
csi OJIOYHO-MOAY/IBHBIE TEXHONOTHYECKHE CXeMbl O4HCTkH OB, nosponstoume
YNpaBIATh NPOLECCOM NPH H3MEHAIOUIEMCA B 3aBUCHMOCTH OT 3TamnoB AECTPYK-
LIHH OTXOA0B COCTaBE CTOYHBIX BOA.

4.1.2. Ha nepBOM 3Tare 3KCIUTyaTalMd MOJUTOHOB NpHU auetoreHHoil dase
6uonecTpykuuu orxonos @B xapakTepusyioTCsi BBICOKUM CONEPXKAHMEM HOHOB
TAKENbIX METAIOB H OPraHHYECKMX BEL(ECTB, CIIOCOOHLIX Kk OHOXHMHYECKOH de-
CTPYKILIHH.

Ha 3TOM 3Tane TexHONOMMUECKUE CXembl OUMCTKH PB KomKHB coaepxath
610K OUMCTKHM OT HOHOB TAXE/BIX METaJJIOB, B3BEIUEHHBIX, KOJJIOMAHBIX YaCTHIL 1
610k GHOXxUMHUecKOH OYHCTKH. MOXKHO peKOMEHOOBATh ClEAYIOLIHE OCHOBHbIE
CTaJMH OYMCTKHU:

J koarynsius npumeceit OB nyrteM duabTpaunn Bomsl yepes cioi Mpamop-
HOW KPOLIKK HAM 1J1aKa, U3BECTH WIH JOJIoMMTA npH BeauyuHe pH 7,5 -8.5;

. aHapoGHas ourcTka PB B MeTaHTEHKAX, AeHUTpUHKaTOpaAX;

. a3pobHas O4KCTKA B a9pOTEHKaX, HUTpHHKaTOpax;

. OCBET/IEHHE BO/Ib! B OTCTOMHHKAX C NPUMEHEHHEM (ROKYJIAHTOB WIH OYH-

CTKa OT B3BELUCHHLIX MpHMecell Ha CKOpOM NeCHaHoM QUIbTpe.

Tipu Boicokux 3xauenuax XIIK (Gonee 15000 mr/am’) ®B nepen craaueti
aHa3poOHOH OHHCTKH JOMNKHBI MOABEPraTbcs a3poGHO cTabHIH3aLHH.

4.1.3. BHOXUMHYECKYIO OYHCTKY MOHO OCYLIECTBIATH B COOPYKEHHAX KaK C
aKTHBHBIM HJIOM, Tak H ¢ IMMOGHIM3HpoBaHHOH MUKpodopoit (GHopeakTopax).

4.1.4, loouMcTKy BOABI PEKOMEHAYETCS PHUIUKO-XUMHYECKHMH 1 GHoNOrHYe-
CKHMH, BEIOOp KOTOPBIX Gy/NIET 3aBUCETL OT OCTATOYHOMH KOHUEHTPAUKH NpHUMecei
B OUHILECHHONI Boxe, TpeGoBaHuUit K Ka4ECTBY BOAbl M HKOHOMUUYECKHX BO3IMOXKHO-
creif :

. 6HoIorNuecKHEe MHOTOKACKAHbIE NPYAbl;

. ouHcTKa B GuocopGuuoHHOM GHABTPE ¢ MocheayOWe# 100UNCTKOH B GHO-
JIOTMUYECKOM TIpYAY;

L 030HUpOBaHKHE BOALI HAY YP-00paGoTka ¢ nociaeayroweli ancopbumeii Ha

MHOTOCHOHHOM QHABTPE, COAEPKALIEM pasNuUHble MAPKM AKTHBHBIX yriael AY
(nnM yraeposcoaepxalue 0TX0bl), CIocOOHbIE K COPOLMH BLICOKO- H HUBKOMO-
JIEKYJIADHBIX TpUMeceli H HOHOODMEHHBIH MaTepuan, HanpMMep, HATOMHT, JUI4
H3BAEYCHHS HOHOB TSKEIBIX METAMLIOB;

U OYHCTKA BOABI METOAAMH MHKPO-~, yAbTpadUILTPaLUMHK U 06paTHOro 0CcMoca.
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Konuentpat, obpasyowutics npu yapTpaduasTpauuys u obpaTtHOM ocmoce
MOXKHO oOpabareieaTh HeOOJMBHIMMH J038MH O30HA A paspyiienus OHopesd-
CTEHTHBIX H OKpaleHHbIX Mpumecelf W BoAy, 00OralleHHYI0 KMCIOPOIOM, Ha-
NpaBAATh YaCTAMK Ha CTaAHI0 a3pobGHOM OYMCTKH M B COOPHMK HEOYMLIEHHOH BO-
Jbl, 4TO 6yAeT cnocoGCTBOBATh MHTEHCH(HKALIWA TIPOLIECCOB OUHLIECHHS.

[MpeanoxeHHbBIE CXEMEI OUHCTKH NPESACTABACHS! Ha PUC.6.

4.1.5. Ha sTanax MeraHorenesa H rymudukauuu otxogos 8 @B GyayT Hakan-
NuBaThCs OMOPE3UCTEHTHRIC TNPMMECH, I'YMHHOBBIE COECIMHEHUA, YMEHbWATLCS
KOHLIEHTPALUS MOHOB METanNoB U CHHXAaThCA IPPekTMBHOCTE GHOXHUMHUYECKON
OUMCTKH.

B 3ToM cayvae, HCNOJE3ys UMEIOLINECH COOPYXKEHHA, MOXKHO H3MEHHTDH HX
$yHKLHOHANBHYIO HANPABJICHHOCTD, O4epeqHoCTh onepauui. Tak, puasTp ¢ Koa-
TYASHTOM MOXeET ObITh 3aMEHEH MHOTOCIORHBIM aACOPOUHOHHBIM HHILTPOM, CO-
JepalluM 118K, HEA0WKOT — OTXOZ, 00pasyouMica IpY CHIKUTaHHK OKOPKM Ipe-
BECHHBI B JeconepepabaTolBaioliel MK LeToN03HO-0yManHOH NMPOMBIILIEHHO-
CTH, HekoHAHUHOHHEIE AY (0TceB) ana ouuctk OB OT OkpaweHHBIX H GHOpe3H-
CTEHTHLIX NpuMecel. Perenepanus 3arpy3ku MoXeT ObiTh OCylleCTBrEHA 32 CUET
6vookHcaeHNs cCOpOMPOBaHHBIX NpUMeCeit.,

[lpu ucrmonb30BaHKMK B TEXHOMOFMH 030HA LENecO00pasHO NPOBOLKTE O30HH-
poBauue BOALI NEPE] cTaauel GHOXHMHUYECKOH OYHCTKH AJIA Pa3pyLieHHs OKpa-
LUEHHBIX H OHOPE3HCTEHTHBIX NpuMeceii.

Ha 3TOM 3Tane npu 3HauutensHoM cHukeHuH 3Hadennii XIIK u BIIK 8 OB
OCHOBHO#H CTaqHeH GHOXHMHUYECKOH OUHCTKH ABAETCS adpobHOE OKMCIIEHMe NpH-
Meceil B a3pOTeHKaxX.

4.1.6. Joounctky ®B nporoasT Temu ke merogamu. TIpH HCHONB30OBAHMH
O30HMPOBaHHA JUISl AOOYHCTKH J03bl 030HA ONPEAENAOTCR B COOTBETCTBHH C (pu-
3HKO-XNMHUYECKHMH NOKa3aTe/IaMHu PHILTPALIHOHHBIX BOA.

HcnonpzoBanue 6504MHO-MOAYNIBHBIX TexHoNorul ouncrkd OB nossonser
YNpaBiATh MPOLECCOM HA MPOTHAKEHHH BCEro XH3HEHHOrO UHMKAA MOJHMIOHA.
[TpumeHeHHe TakWX CxeM SKOHOMMYECKH ONpPaBRAHHO ,T.K. He TpebyeTr anaum-
TENBHLIX AONOJHHTENBHBIX KAMHTAIbHBIX 3aTpaT MpPH H3MEHEHHH TEXHONOIMH
OUYMCTKH B COOTBETCTBMH C coctapom OB,
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4.2. PekomeHAyemble TeXHOMOrUU ana o4ynctkn ®B nonmroHoB TBO Haxo-
[OALMXCA Ha PeKY/bTUBALMOHHOM U1 NOCTPeKyNbTUBALMOHHOM 3Tanax 3Kc-
nayartauum

3aKpbITHe [eACTBYIOLMX MOAUIOHOB U cBanoK TBEO MOXeT 6bITb 06ycnoB-
NIEHO McYepnaHneM KX NMPOEKTHON MOLYHOCTU UM aHTUCAHWTapHbIM COCTOSHMEM.

MpegnaraloTcs BapuaHTbl KOMMEKCHbIX TEXHOMOTUIA C WUCMOMb30BaHWEM
6MOCOPOLMOHHbIX, 3N1EKTPOXUMUYECKNX U BMONOTNYECKUX METOAO0B OYUCTKW, Bbl-
60p KoTOpbIX GYyAET 3aBMCETb OT 06bema 06pasyrowuxcs PB, UX KOHLEeHTpauuu,
rMApPoreosIorMyeckuX 0CO6eHHOCTel MAOoLWaaKM, IKOHOMUYECKUX BO3MOXHOCTEN
3akasuvka.

4.2.1. 1 BapnaHT. TexXHOMOIMI0 MOXHO PEKOMEHA0BaTb ANiA O4MUCTKN DB
06bemom 50-100 Tbic. M3Irog, Npy 3TOM NPOM3BOANTENIbHOCTL COOPYXXEHWI MpK 6-
MecsiuHon paboTe cocTaBut 100- 300 mMIcyT. Knumatuyeckue ycnosus paboThbl -
TemnepaTypa He Huxe 10°C.

TexHOMornyeckan Cxema OYMCTKMW, MPeACTaBNeHHas Ha puUc.7, COCTOUT U3
COOpHMKa-YCPeAHNTENSA, 2-X MHOTOCMONHBLIX 6UMOCOPOLMOHHBIX (UNLTPOB U 2-X
CTyneH4yatoro 6uonoruyeckoro npyga. ®B B TeyeHWe rofa HakanaMBatOTCA B
COOpHUKe- ycpefHWTeNe, a 3aTeM MOAAKTCA Ha OYUCTKY B 6BUOCOPOLMOHHbIN
tunbTp. OunleHHas BOfAa MPOXOAUT [OOYUCTKY B a3pOGHOM 2-X CTymeH4YaTom
6vonornyeckom npyge.

Puc. 8. TexHonornyeckas cxema OUYNUCTKW.
1- COOPHMK-YCpPeaHNTEeNb, 2- BUMOCOPOUMOHHLIA (unbTp, 3- ABYXCTyneH4Ya-
ThIil 6LMONOrNYECKNIA NpyA,.

C6OpHWK- yCpeaHUTeNb TNY6UHON 4-5 M NpeacTaBnseT co60i aHa3pO6HbI
npyg, B KOTOPOM MOTYT NpoTeKaTb MPOLECChl camoouunileHns ®B: B BEPXHUX
cnoax fjo 15 M - aspobHble npouecckl, B 60/1ee ry6oKux cnosx - HUTpUduKaums
1 meTaHoreHes. IMog gelicteuem cynbaTpefyLupytowmx 6aktepuii B aHaapobHbIX
YCNOBMAX BO3MOXHO BOCCTaHOB/EHUE CyNb(aT - MOHa A0 CyNbdus - NOHa, Npu-
BOASLLEE K CBA3bIBAHVIO MOHOB TSXKENbIX METANNOB B TPYAHOPACTBOPUMbIE CO-
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enuHeHns. COOpHUK JonkeH GuiTh 060pyioBaH NPOTHBOGUABTPAUHOHHBIM IKpa-
HOM.

B kayecTBe DONOAHKTENLHOTO 3KpaHa HapsALy C NPHMEHSEMBIMH BOJCYAEP-
KUBAIOWKMY TIHHACTHIMH MHMHEpalaMH JUIS 3THX uenel MOXKHO MCIO/b30BaTh
kapGOHATCOAEpXKAIIME OTXOAB COLOBOrO NPOH3BOACTBA, LIJAKH METALIypruye-
CKHX nipon3Boacts, TOLl, koTopble coaepar OKCHAB KalbLUus ¥ KpeMHus, obna-
JAaroline HOHOOOMEHHBIMH ¥ OCBETJISIOIUMMH CBOHCTBAMH, NPOKAICHHDIE IalbBa-
HoWNaMel, kapGoHU3NpOBaHHbIC HedTemnambl ¥ Ap., 4To GyaeT cnocobcTBOBATE
npoueccaM OYMILICHUS.

Buocop6uuonHsiit GuasTp paborTaer B TEYEHHE BEreTalMOHHOIrO MepHoaa
(anpenb- ceHTAOPB).

BHOCOpPOUMOHHBIN QUABLTP PEKOMEHIYETCS IKCIIYATHPOBATH B peXHUMe Ka-
nesibHoro 6uogmabTpa ¢ rugpasIRyeckoll Harpysxoh 2 -3 M’/M® CHT. U CTIHHK-
JiepHo# CUCTEMO} OpolleHUsA, OKHCAHTEAbHas MowHocTe — 0,25-0,35 mMr Oy
em’oyT.

CnocoOHOCTb 3arpy304HbIX MATEpPUAIOB K CaMOpereHepaUHy B pe3yJbTare
6UOXUMKYECKOrO OKHCICHUs COpOUpOBaBILMXCSA NMPHMECEH MO3BOJAET UCNOJb30-
BaTh €r0 MHOrOKpaTHO. OKHCAHTENbHAs MOLIHOCTh M COOTBETCTBEHHO 06BEM 3a-
TPY3KH JOJDKHBI ObITh BOCTATOMHBIMH JUIA WIECTUMECA4HOM paGoThl ¢puabTpa Ges
pereHepatHu.

Jna noshiitesns 3 @PexTHBHOCTH ouuCcTkKH @B 0T MUHEpalLHBIX npuMecei
Ha noBepxHoctH OuoduibTpa uenecoo6pas’Ho BbICAKHBAHHE CONECYCTOHYHBBIX
3NaKOBbBIX (AYMEHB, OBEC, KOCTEp Ge3ocThiit) uiu 6060BbIX pacTeHHS (JIIOLEPHA).

B 6HOCOPGUHOHHOM (HALTPE MPOHCXOAMT ounctka ®B oT opraHMyeckux
npumeceit Ha 75-80% no Bennunne XITK, ot B3BelI€HHBIX BEIHECTB — Ha 96-98%.

Pacuet GHofMOrHyecKuXx NpYAOB NPOoM3BOAWTCA B cooTBercrBHH co CHull
2.04.038-85. 1Ho 3kpaHHpyeTCcA cloeM MIIMHB! ToamHHoH 15 — 20 cM ana npenot-
BpauteHus GuIbTpaunK cToxoB B noaseMusie Boasl. [Ipyaw obopynyiorca Gaii-
nacHbIMH KaHalaMu ¥ wulepaMu 1 BO3MOXKHOCTH OTKAIOYEHHS MX LIS TEXHH-
yeckoro o0CTyKHBaHHA (OYHCTKA NMpyAa, nocanka pacTeHuit), NOMKHBI HMETDb 00-
BAJIOBKY U1 NPEAOTBPALEHUS ONagaHis 0CagkoB, pa3MbIBa MOCALOK H HapyLue-
HHst pexHMa ourcTkM. Jlia ofecnieyeHus JABMKEHHA BOJBI MO BCEMY CEYEHUIO
NpyAa MpeAyCMaTpPHBacTCA paccedBatoLIMe BOJOBLINYCK ¥ BOAOBMYCK.

Kaxnapi#t npyn BHINOAHAET CBOIO POJib B NPOLECCAX MHUHEPATH3ALNM OPraHu-
4EeCKHUX BEHICCTB ounillaeMbix Bol. [Tepsbilf npyj — anbro-GakrepHanbHbiil. Iias-
HOE €ro Ha3sHAYEHHE — JECTPYKUMS OpPraHHYECKHX 3arpsi3HEHHH ¢ NMOMOIBIO ca-
npoduTHbIX Gaxrepuil, yruausauns GUOreHHBIX NIEMEHTOB KOMILIEKCOM MMKpO-
Bozopocnett. lononuuTtenbHas a’3paius B HeM He NpeayCcMaTpHBAeTCs, T.K. A0CTa-
TOYHOE KOJAHYECTBO KHCA0poa obecneynBaercs 3a cHeT npoueccoB GOTOCHHTE3a
MHUKPOCKONIUYECKHX BoJfopociei. [ins yckopenus npouecca 3amycka npyaa B Hero
BHOCAT aJanTMpOBaHHBIN Kommaekc MHkposogopocieit (AKM) paszaHuHbIX cHC-
TEMaTH4ECKHX Ipyni.

N3 ansro-6axrepHanbHOro Npysa CTOKH [I0CTYNAOT B CMELIAHHBIHR NPy, Tae
€ MOMOLIBIO 300IIaHKTOHA # BhicLieH BOAHON PacTHTENBHOCTH MPOHCXOAMT Aalb-
Hellluas MUHepanu3aLys opraHudeckux BeulecTs. [Ipu 3ToM focTHraeTcs CreneHb
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ouncTkn ®B, no3sonsatoLlas cbpacbiBaTb UX B OTKPbITbIA BOgoeM. CTemneHb 04m-
cTkn no XIK coctasnset 95-97%, no conecofepxaHuto - 85-90 %.

[na nosbiweHns 3PHEKTUBHOCTU OYUCTKM MOXHO PEKOMEHZO0BATb BbIMYCK
OYMLLEHHBIX B MpyAax BOA 4yepe3 creuuanbHO 06YCTPOEHHbIN BbIMYCKHOW KaHan
UM rMapo6oTaHNYecKyro MoLasKy, Mo NepuMeTpy KOTOPOW BbICaXKMBATL cone-
yCTOWUMBbIE PaCTEHWA: POro3, KO3ba 1Ba 1 ap.

Mpu NpoBefeHnn npoLecca HeobXoaMM MeproaNYecKniA KOHTponb (2 pasa B
MecAL,) ouYMLLeHHO Boabl No nokaszatensm XIMK, BMK5, noHam Tsenbix mMeTan-
NoB nocne 6MocopbLUOHHOrO GUNLTPA U NPU BbINYCKe B BOLOEM |,

4.3.2. 2 BapuaHT. [na ®B, umerowmx KoHueHTpauuto no XIMK He 6onee
1000 Mr02amM3 MOXHO NPeAOXUTb CXEMY OYUCTKMW, NPeACTaBleHHYHO Ha puc.9,
COCTOALLYIO U3 Npyfa - YCPeAHUTENS, raslbBaHOKOoarynaTopa 1 61Monornyeckoro 2-
X CTYMEeHYaToro npyga.

Purc.9. TexHonornyeckas cxema 0UMCTKM GUNbTPALMOHHBIX BOA
1- npyg- HakonuTeNb, 2 - cMcTeMa Nojayun Bofbl, 3- ranbBaHoKoarynarop, 4-
necyaHblii PUabTP.

B KauecTBe TOKOO6Pa3yoLLMX 371EMEHTOB PEKOMEHAYETCA MCMONb30BaTh Me-
TaNNNMYecKnin ckpan (kenesHble WM antOMUHKEBLIE CTPYXKWM) W Yrnepoaconep-
Xawwmii matepuan (MPeMMyLLeCTBEHHO, OTXOAbl MPOM3BOACTBA - OTCEBbLI MPKU MO-
NYYEHUWN aKTUBHBIX Yrneid, HeAoXor, 06pa3ytoLLerocs npyu CXXMraHuyM OKOPKU gpe-
BECWHbI B fiepeBonepepabaTbiBatoLlell 1 Lennn03H0-6yMaXHON MPOMBbILLIIEHHO-
CTn ugp.).

Coopy>XeHus LienecoobpasHo IKCMyaTupoBaTh B BereTalMOHHbIA nepuog,.

B ranbBaHoKoarynstope noj AeicTBveM 06pasyloLnxcs ranbBaHonap npo-
NCXOAWT OKMCNIEHNE aHOAHbIX COCTaBAAKLMX (METaNIMYeCcKnii ckpan), rmgponus
coneii, obpasoBaHWe TrUAPOKCMAOB MeTan/10B, 061ajaloLimX KOoarynmpyowmm
JelicTBueM, 4To obecnevmBaeT oUNCTKY PB OT BbICOKOMONEKYNAPHbLIX, KONNOWUA-
HbIX 1 OKpaLleHHbIX npumMecein. dhtheKTMBHOCTL ouncTkn no XMK coctaBnseT 60-
70 %.
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Muxporoku, o6pa3syiolsecs B Moje ralbBaHoNapsl, ry6uTensHo AeHCTBYIOT
Ha MUKpPO(JIOpY CTOUHBIX BOA, B TOM 4YHC/E BAaTOreHHYI0, obecnednBas riybokoe
o6¢e3zapakuBaHue BOIbL.

Ounctka Boab! B ABYX HOC/IEHOBATENLHO PAGOTAIOMMX MalbBAHOKOATYJIATO-
pax ¢ 3arpy3kamu M3 XKeJe3HOro CKpana M HEA0XKOora W alloOMHHHEBOTO CKparna M
Heoxora 06ecrneynBaeT JONOJHUTENLHYIO OYHUCTKY BOJIBI OT XJAOPHA-MOHOB 32
cyet o6pasosanus ruapokcoxopraos anomunns ((AIOH)Cl,, (AI(OH),CI).

Jins MHTEHCH(MKAUMH TIPOLECCOB OKMCACHHA M THAPONM3A W TMOBbHICHHS
sddextusHocTH ouncTky OB nenecoobpasHo aspUpoBaHHe 3arpys3KH.

Tlpy paboTe ranbBaHOKOAryasTopa Ao/kHa OBITh IpesycMOTPEHA NEPHOAU-
yeckasi MPOMbIBKA 3arpy3KH [IPOTMBOTOKOM OYMIECHHOH BOo# (He pexe 1 pasa B
Hegemo). IlpoMbiBHble BOABI MOTYT ObITh Hanpasnexh B c6opuuku ®B. Cogep-
Kaluuecs B HUX FTHAPOKCHABI JKENE3a WK alioMUHHA, OyayT cnocoOCTBOBATH AO-
NONHUTENBHONW OYHCTKE BOJbL.

Bopna nepea BLITYCKOM B BOJOEM AQKHA MPOATH RONOJHUTENIBHYIO OYUCTKY
B GMOJIOTHUYECKHX NPy AaXx.

Crenenb ouucTkd no XITK B OUMCTHBIX COOpYXeHUsX cocrapaseT 95-97%,
MO HOHAaM TSDKEIbIX MeTana0B — 98-99 %.

Ucnons3oBatine B ka4eCTBE 3arpy304HBIX MATEPHAJIOB OTXOAOR NIPOU3BOACTB
3HAYKUTEALHO CHHUKACT IKCNyaTallUOHHKIE 3aTPaTht U Ce6ECTOUMOCTD OUHCTKH.

4.3. PexoMeHayeMbie TEXHOJIOIMH OMHCTKH QUILTPALUHOHHBLIX BOA Ma-
JAbIX HACEJEHHBLIX NYHKTOB

OnHoii U3 CAQKHBIX U He PElIEHHBIX K HACTOsIeMy BpeMeHH npoGiem sBis-
erca ourcTka PB CBaNoOK M MOJHUIOHOB MaJIbiX HACENEHHBIX MYHKTOB (MHCAO XKHU-
reneht Mexee 50 Thic. uen.). O6bemM @B Takux MOJHroHOB He mpeBbiact 5000 -
7000 M’/roa. OTCYTCTBHE KBAIMGHLMPOBAHHOTO NIepcoHana, IKOHOMHYECKHE
CIIOXHOCTH 4acTO HE MO3BOMAIOT CO3]aBaTh HAa TAKWX MOJMTOHAX CHOXKMHBIE CTa-
UMOHAPHBIE CUCTEMbI OYHCTKH.

4.3.1. B rakux ycrosusx HaubGonee uenecoobpazHo ucnoab3oBaHue Jns O4H-
CTKH GHOJIOTHHECKHX MHOTOKACKAIHbIX MPY.I0B.

IMpu oTCYTCTBHM CUCTEMBI BOACOTBeAeHNs U cGopa OB, uTo XxapakTepHo AN
He 00YCTPOEHHBIX MOJMTOHOB MANIbIX HACE/ACHHBIX MYHKTOB, OHH CKalJIHBalOTCS B
€CTeCTBEHHBIX YIyOneHusAX penbeda MECTHOCTH Ha TEPPUTOPUHM NPUIETaIOWIEH K
obbekry 3axopoHenns ThO.

py pa3paboTKe TEXHOJOTMUYECKMX CXEM OMMCTKH LeNeco06pasHO HCnob30-
saHune 00pa3oBaHHbIX BOLOEMOB B KAYECTBE 3IEMEHTOB CXEMbl N10C/E NPOBEAECHHS
pabot no ux obaaropaxusaHuio (GopMupOBaHKE OTKOCOB U YkpenaeHue Geperos
3a cUeT BbICaXHUBaHUsl NPHOpEXHON PACTHUTENBHOCTH — Pa3IHYHbIX BHIOB HUBbBI):
Haubosee 3arpA3HECHHbIE BOAOEM, PACNIONAralolMICs B HENOCPEACTBEHHOH O/IH30-
CTH K CBAlKE, MOXXHO MCHONIL30BATh B KayecTse mpyna-Hakonutens. [Mocnexyro-
e Boaoembl nocie o6ycrpoitcTa ¥ MOCaAKH BOAHBIX PACTEHHH MOXHO HCNOJb-
30BaTh B kauecTBe OMONOrHYECKHX NPYI0B.
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4.3.2. lna nosbiuieHust 3GPEKTUBHOCTH OUHCTKH MEXIY NpYJaMy Heaecoo0-
pasHO co3/aBaTh AaMOBbI, COIEPIKaILNe MNOpPHCTbiEe, QUILTPYIOLUME MATEPHAbL:
Top(, METAYPrUYECKUil 111K, OTXOABI MPOM3BOACTB W Ap. PHALTPYIOLINE JaM-
Ob1 obecnieuar JONOJHUTENBHYK OUHCTKY BOIBI OT B3BELUCHHHIX BEIUECTB, HOH-
HBIX pUMeceii.

4.3.3. JlononnntenbRyxo o4ucTKy ®B MOXHO 00ecneunTh, OpraHu3ys Bbl-
NYCK OYUILEHHLIX BOJ Yepe3 NPOTAKECHHBIE U3BHIMCTBIC BBIfIyCKHbBIE KaHANbl HiH
reapoboTaHHYECKUE MTOLWANKH.

4.3.4. lna ounctku OB Hebonbunx nonuronos ThO MOKHO pekOMEHI0BAThH
MCIIONB30BaHUE 3arayONeHHBIX Ml 1TOA3EMHBIX MHOMOCAORKBIX OHOCOPOLIMOHHBIX
GUIBLTPOB, CopepKalUX COPOLMOHHBIMUA W HOHOOOMEHHbIE MaTepHansl. Lleseco-
o0pa3Ho JUis 3THX Ueleli MCNOJB30BaTh OTXOAbl MPOM3BOACTB, UMEIOLIMECH Ha
TEPPHUTOPHH HACEJICHHOTO IYHKTa - OMUJI, KOpa, linak, 301a, obpa3syiowascs npu
C)KUTAHWUH KaMEHHOTO YTiifi # ap.

4.4. PexoMenayemoe oGopyrosanue H MaTepHaabl AR TeXHOJOTHi 04n-
CTKH QHALTPAUHOHHLIX BOJ

4.4.1. B TexHONIOTHYECKHX CxeMax o4ucTkd DB 1enecoobpasHo HCnomL30-
BaTh TMIMOBOE 06OpYdOBaHHE,

4.4.2. Pacuer OCHOBHBIX anmnaparoB (NpyHbl-HAKOMHATENH-YCPEAHMTENH, OT-
CTOMHHKH, CMECHUTENH, a3POTEHKM, METaHTeHKH, COpOUHOHHbIE (UALTPHI, 6HO-
buasTpel, GHONOrMYECKHE HPYABI, A03aTOPHE) PEKOMEHAYETCA IPOBOAUTH B COOT-
perctBud co CHuIl2.04.03-85 [9] u cnpasounbiM nocobuem [7].

4.4.3. BribOp OCHOBHBIX TEXHOJOTHYECKHX NApaMeTpoB (A03bl KoaryasHTa,
thnoxynsHTa U M3BECTH; BBICOTa Ciof cOpOEHTa; 103 030Ha ¥ MOLIHOCTH 030Ha-
TOPHOH YCTaHOBKM; TPOHHUAEMOCTb, CENEKTHBHOCTb, MJIOWAAb H YHCIO MeEM-
OpaHHBIX 3MEMEHTOB) OCYIUCCTRIACTCA Ha OCHOBE INIPEABAPHTEJILHBIX DKCIIEPH-
MEHTAILHBIX MCCIEN0BAHHI B COOTBETCTBHH C (PU3MKO-XHMHUYECKMMM [OKa3aTe-
Asmu GUALTPALHOHHBIX BOA,

4.4.4, TIpn McnoONbL30BAHUH COPOLMOHHOTO METONA OUMCTKH HJIH JIOOYUCTKH
PEKOMEHAYETCS HCIIOAbL30BaTh B KauecTBe COPOCHTOB OTXOMAL NPON3BOACTB, 06aa-
JaUKX cOpOUHOHHBIMK CBOWCTBaMH (IUNaK, 307a, KOPa, HEMOXKOT, ApEBECHbIH
yrofb, HEKOHAHUHOHHLIE hpakiyn AY U T.4).

4.4.5. Tlpu ncnonb3oBaHUH MeMOpPaHHBIX TCXHONOMHH CYNCTKH PUALTPALIU-
OHHBIX BOJ PEKOMEHAYETCA UCINOJB30BATL CEPHAHO BhHIYCKAaeMbie yJAbTpaduibT-
pauHoHHbte u 06paTHOOCMOTHYECKHE MEMOPARbI.

4.4.5. Tlpn UCMONKL30BaHUH HECTAHAAPTHOro 00OPYJI0BAaHHS B TEXHOJMOTMU
ouncTky @B HeoGX0AUMO NPOBEAEHHE HCCACAOBATEILCKUX H HPOEKTHBIX paboT.
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4. KPUTEPHM BbIGOPA TEXHOJIOTHUM OUYUCTKH @B A
KOHKPETHOI'O IIOJINTOHA

Bribop Texxonoruu ounctk OB [ KOHKPETHOro MOJMIOHA MOXET OBITh
OCYLIECTBIICH N0 METOAMKE, OCHOBAHHOM HA CHCTEMHOM aHAM3E C HIEMEHTaMu
AuHaMHuyeckoro nporpammupoBanus [10] v «Metoauueckux pexomenzauuit no
ouenke 3 PeKTHBHOCTH HHBECTHLIMOHHBIX NpoekToB», Mocksa,2000 [11].

OcHOBHbIE ITanbl BLIGOPa TEXHONOTHU!

1. Co3gaxue 6aHKa JaHHBIX 10 BO3MOXKHBIM TEXHONOTHAM ouncTki. [Ipu no-
CTPOCHHUH TEXHONOTHYECKHX CXEM, NPELNONAraeTcs, 4TO OUHCTHBIE COOPYKEHUS
COCTOSAT M3 6J0KOB, HEPE3 KOTOPbIE BOJA NPOXOAUT HOCAEA0OBaTENbHO. Kaxasiii
610K OKa3bIBAET BIMSHME HA KAUECCTBO OUHLLIEHHOM BOIBI, IPHUEM NOKA3aTeNH BO-
ABl IPH BBIXOAE M3 OAHOT0 6/10Ka ABJIAIOTCH BXOAHLIMH ISt CIEAYIOLLETO.

2, Pa3spaGotka kpuTepHeB BbIOOpa TEXHOIOIUH.

2.1.  Dkonoro-texHonoruyeckuit kpurepuii — 3pPeKTHBHOCTb OUMCTKH

()

["panuuHbie yCAOBKA, HaKNaAbIBAEMbIC HA TokasaTeny dpdexTunnoct, Oy-
AYT 3aBUCETH OT TPEOOBaHUH K KaUECTBY BOABI:

. HCNOJMB30BaHKE IS TEXHONOMHYECKHX HYXa (060poTHOE BoAOCHabkeHH e,
flofa4a BoJbl Ha MJIOLLAAKY CKIAIHPOBAHHA OTXOAOB AJiA MpPENOTBPAILEHHA NOXKa-
POB K YCKOPEHHA NIPOLECCOB GUHONECTPYKUMK),

. BBIITYCK BOJIbI B OTKPHITBINA BomOEM,

DddexTHBHOCTE OUHCTKH JOJKHA OLUCHMBATHCH MO CAEAYIOLHM OCHOBHBIM
nokasaresiaM: B3BelICHHbIe BewecTBa, XIIK, comecomepmannio, HOHbI TAXKEbIX
METANIOB.

TMokasareau kauecTBa BOALI Ha BHIXOAE M3 Kaxaoro Onoka GynyT ompene-
JISThCA MapaMeTpaMH BeeHHA npouecca U >PdekTHBHOCTH NPUMEHAEMOr0 METo-
nAa (HanpuMep, OT 4036l 030Ha, COPOLIMOHHON WM MOHOOOMEHHOM eMKOCTH Mare-
puaoB, BbGOpa yasTpahuIbTPAlHOHHBIX M oOpaTHoOCMOTHYECKHX MeMOpaH,
OKHUCJIHTEIbHOM MOLIHOCTH MHKPOGIOPbI aKTUBHOIO Mjia B a3poTeHKe Hau GHo-
CcOpOLUHOHHOM PUITLTPE H AD.)

2.2.  TexuHuko-3xoHomuyeckul kpurepuii:

3x=8-3¥=p-Z(Si +55)- 3V 3)
e S- npuBeaeHHbIE rOJOBbIE SKOHOMHUYECKUE 3ATPATHI;

p- xodppuunenT 3¢pdeKTHBHOCTH KanuTanoBNOXEHUH — BeaHuMHa, oOpatHas
BpeMeHH OKynaemocT# ycraHoskH (10-15 ner),

Sit - CTOMMOCTb KaMHTANbHBIX 3aTPaT GJI0KA TEXHONOTHYECKOH CXEMBI,

S, - CTOMMOCTb DKCILIyaTalUHOHHBIX 3aTpaT O/10Kka TEXHONOrHUECKOH CXCMBbi.

Jns CHWXKEHMS SKCTUIyaTauMOHHbBIX 3aTpPaT B TEXHONOIMAX PEKOMEHAYETCR HC-
noJAp30BATh ACIUCBLIC MATEPHANBI M OTXOAbI MPOU3BOJCTB, oﬁna.z(aloume COpGuH-
OHHBIMH, KOATYJHUPYIOLHMH H Ap. IKCILTyaTaliMOHHBIMH CBOHCTBAMH.

3Y — npenoTspalleHHbI 3K0A0rHYECKHH yiep6, Toic. py6./rod, KOTophi# paccuu-
ThIBAETCH 1O Gopmye:

Y =3V IMp, K, )
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rae 3Y,,- noxasateb yAEAbHONO yUiep6a BOXHEIM pecypcaM, HBHOCHMOrO eau-
HMLIE NPHBENCHHON MACChI 3arPA3HAIONMX BewecTs (M,,) B roj Anst BOAHOro 06b-
eKkTa

K, — ko3pduuneHT 3KoNOruyeckoll CHTyalUHH M 3KO0JI0THYECKO 3HaUKMOCTH CO-
CTOSIHUS BOAHBIX 0OBEKTOB,

Mpp =Zm; K5 )

rae m; — gaxTHyeckas macca /-ro 3arpA3HAIOLLErO BELIECTBa C OJJMHAKOBBHIM KO~
3¢ PUuMEHTOM OTHOCHTENBHOM IKONOrHHECKO# onacHocTH - K,;

2.3. Tlpocrora obcnyxuBanus.

Ilpn BeIGOpE cXxeM OHUCTKM LienecooOpa3sHO OPHEHTHPOBATHCH HA CPeaHMH
npodeccuoHaNbHBI ypOBEHE NepcoHata.

3. Bbibop oNTHMaNBHOro BApUAHTA.

BhiGop ONTUMaNBHOTO BapuHaHTa OCYWIECTBASETCS C YYCTOM TEXHHKO-
3KOJIOPHYECKHX H TEXHHKO-D)KOHOMHYECKHX KPHTEPHEB.

Jlns npumepa, npeacTariIcHO NPHMEHEHHE METOOUKH AJs Bhibopa 6iokoB
OUHCTKH DB 43 HECKONBKHX BO3MOXKHbIX BapHAHTOB:

U Koaryasuus (1 BapHaHT - peareHTHas KOaryJsiiua ¢ HCNONb30BaHHEM B Ka-
4ecTBe KoarynsHta — cyibdara aloMUHHSA, 2-0ff BapHaHT: PUABTPALlMOHHAS KOa-
ryJasauus);

. 6roxumMHyecKkas OYMCTKa (repBblif BapHaHT: METAHTEHK, aIPATEHK, OTCTOMH-
HHK, cOpakuBaHME MNAa Ha WIOBBIX [JIOW[AnKaX, 2-OH BapUaHT: METaHTEHK-
6uopeaxtop, 6uopeakTop ¢ UMMOOUIN30BaHHO!N MUKpodaopoii, OTCTOHHHUK),

J (pusuko-xumyyeckas goouuctka OB (1 BapHaHT - 030HHPOBAHHE C JJOOUH-
cTKo# Ha yraepoacoaepxauux Marepianax (OTxoAbl MPOH3BOJCTB), 2-0# BapUaHT
- 6nocopOunoHHbHE GUIALTP (3arpy3ouHble MaTepHalbl — OTXOAB!I POU3BO/CTB -
HEM0XKOT, aK, KOpa) H J0OUMCTKa B GHONOrHUECKUX ABYXKACKAOHBIX Ipyax.

B 1abn.5 npuBeneHsl OPUHEHTHPOBOUHBIC 3HAYEHNA TEXHHKO-IKOJOMHYECKOTO
KPUTEPHA H MCXOJHbIC aHHBIE JUIS pacyeTa KanUTATbHLIX H OCHOBHBIX IKCILTya-
TALHOHHBIX 33TpaT WA Kaxaoro 61oka oudctkd OB no npeAacTaBIeHHBIM Bapu-
aHTaM,
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ot

OpHeHTHPOBOUHAIE 3HAUEHHT TEXHHKO-3KOJIOTHYECKOro KPUTEPHS B
HCXOZHDIC KaHHBIE A/ PACHETE NOXOBHIX NPHUBEACHHbIX FJKOHOMHUECKHX 3ATPAT A% XKaXA0ro Gnoka ourctin ©B.

Tabmuua

S.

Cuocol 04uCTRH

Vicxonuele aannsle 18 pacyera KalHTaibHBIX B

(EKTUBHOCTb OYHCTKR, I, %

IRCIUTYaTALMOHHNX 38Tpat XIIK Bapewchunie Honn Txesix
BEMECTBA METALI0B
Hex. konu., | 3,% | Hex. konu, 2% Hex. xount., | D,%
mr Oy/m’ MI/IM MM
Koarynsuns
Pearenrsian Pc3eppyaphl - KoaryJstop M OTCTOHWAK. pea- 10000 50 1500 95 100 90
KOAry;uins TeHTHOE X034HCTBO, PEarcHTH, IHEPrO3aTPaTH
OunpTpaitnonHas | GUIBTP, 3arPY30UHbIC MATEPUATEL 10000 40 1500 8s 100 85
KOarVvIguus
buoxumudcckni 610k
Hcnonssoeanue MeranTenk, apaTenk. a3parop, OTCTOHHEK— 5000- 6000 | 75 75-225 60 10-15 10
METAHTCHKOR. GI0KYTOP, PIOKYNAHT, UITOBHIC NTOMAIKH,
29POTEHKOB. JHEPro3aTPaThi
OCKACHNA
HenonssoBanne | AnaspoOnniii M adpobHLIt OGnopeaktoph, of- | 5000- 6000 | 85 75-225 70 10-15 10
OitopeakTopoB, | cTOMHBK — QAOKYHSTOp, (PAOKYAAHT, HIOBHE
OCANJICHHA TITOMAIKH
BnoK du3HKO-XHMHYECKOH OUUMCTKH
Osonnpopanie 1 | O30HATOPHAS YCTAHOBKA O BCTIOMOTaTensHEM | 750- 1500 | 99 @ 180-67.5 | 99.5 9.0-13.5 99,8
copOuss 060pyROBaNMEM, KOHTAKTHBIE €MKOCTH, ajAcop-
Ocprl, copbedTnl, sHeprozarparht (15-17 kBr yac
Ha | xr 030Ha)
buocopbuus v | BrocopOrmonnniii Guieip, sarpysouyne mave- | 750- 1500 | 80 | 18.0-67,5 99.5 9,0-13.5 90
Ononpyas | praisl, GHONpY B




6. MOHUTOPHUHI NOA3EMHBIX H IIOBEPXHOCTHBIX BO/( B 30HE
BIMAHUSA NOJUTI'OHOB TEO

B coorsercrBu# ¢ 3akoHoM «O caHMTapHO-3nIMAEMHOJIOrHYeckoM Gnaromo-
ayunu HaceneHus» (crares 18), CaulluH 2.1.7.722-98 «'nruenunueckue TpeGona-
HUR K YCTPOYMCTBY M CONEP)KAHHIO MOJHIOHOB JUIA TBEPALIX GHITOBBLIX OTX0108BY,
CanlTnH 4630-88 «Oxpana NOBEPXHOCTHBIX BOJA OT 3arpA3HEHHA» HeoOXonuma
OpraHu3alis MOHKTOPHHTA 06BEKTOB pPa3sMEHICHHS OTXOAOB, fI03BOAAIOIUETO KOH-
TPONMPOBATL WX BAUSHHE Ha arMOCepHBbI BO3AYX, MOBEPXHOCTHBIE M TOA3EM-
HBIE BO/IBI HA TEPPUTOPHSX, TIPHJIETAIOWHX K MOJUIOHY CKIAXHPOBAHHS.

Llenpto MonuTOpHHra sBasercs uHdopMauKoHHOE obecreueHHe NPOLECcos
YNpaBleHHs TOJMIOHOM Ha BCEX 3TanaxX ero »H3HEHHOTo WHKJAa, KOHTPONs co-
GNofeHNs TEXHONOTMM caHWTapHOTO 3axopoHenns TBO u tpeGosannii npupono-
NONb30BaHHA, YCTAHOBRIEHHBIX IPH OTBOAE 3EMENBHOTO y4acTka.

Oprauu3aims 4 npoBeieHHe MOHMTOPHHTA 061exTa siBNseTcs 0013aHHOCTHIO
BAAE/BLA M0AUroHa (PH3UUECKOro MM IOPHAHYECKOTO M1, MONYUHBIIETO JiK-
UEH3HIO Ha IPHPOAOTIONL30BAHAE AJIS CaHUTapHOTro 3axopoHeHus THO).

®B - nocroaHHbIl UCTOYHHUK HEraTHBHOIO BO3ACHCTBUA NOJIMIOHOB 3aX0PO-
HeHus TBO Ha mOBEPXHOCTHBIC M TOA3EMHbLIE BOABI, NMOITOMY Ha NPOTAKEHHH
BCEro neproja JKCIUTyaTalMH, PEKYNbTHBAUMK M MOCTPEKYJIsTHBAUMH oObekTa
Heo0X0UMO MpoBeAeH!e KOHTPOs COCTaBa (PUIBTPALMOHHBIX BOJ, TOBEPXHOCT-
HBIX M TOA3EMHBIX BOJ B 30HE BJIUAHMS NOAUroHoB THO.

6.1. KonTpoab coctasa GHALTPAUNOKNDBIX BOA.

6.1.1. Kourposs cocrasa @B HeoOxonuM s

- TIpaBWJIBLHOrO BbIOOpa W pEryJIMPOBaHUS CHCTEMBl BONOOTBEACHMS,
c6opa u ounctku ®B;

- ONpeNeAcHHA 3Tana XH3HEHHOrO LMKJIA OTHIOHA;

- oueHkH BiuugaHHs OB Ha BOAHbIE OOBEKTHI ;

- pelleHHs BONPOCOB CAHMTAPHO-TMIMEHUYECKOTO KOHTPOJSA JKCilya-
Tauuu noaurodoB THO B cootBetcTBum ¢ CanlluH 2.1.7.722-98.

6.1.2. IlposesieHHe KOHTpPONA PunbTpara enecoobpasHo ANS NOIUIOHOB 3a-
xopoHenus TBO emkoctbio cBeiine 250 TriC. M’ - rmowans ot 5 ra, BbiCOTa cKia-
JIHPOBaHHBIX OTXOLOB OT 5 M.[5]

6.1.3. HeobxoauM0 KOHTPONHPOBATh COCTaB MOA3EMHLIX (HIBTPALHOHHBIX
BoA (MyHKT KOHTposA 1) , MOBEPXHOCTHBIX CkOMIeHHH QuibTpata M mMecT cGpoca
€ro B BOAHBIE 06BEKTHI NOC/E OYHCTHBIX COOpYyXeHHH (NYHKT KOHTPOs 2).

Jnsi 5THX uenel cozmaetcs pexuMHo-HabnloaTenbHaR CeTh — THAPOreono-
ruueckue HabuogaTensHble CKBOKHHBI B TEjE [OJMIOHA, KONOMALIbI, KOJIHYECTBO
KOTOPHIX ONpeaenseTcs MIomansio ckaaaupopaiia THO, BbIMYCkH U3 KOMMYHHK-
Kauuil rHAPOTEXHHYECKUX COOPYXEHUH, rHAPOCTBOPEL. TTyHKTHI KOHTPONSA NOMXK-
HEl ObiTh ObecneyeHsl RPHCTIOCOGICHUAMEB Ans oTGopa mpol, NpoBeAEHHN KOH-
TPOBHBIX U3MEPEHHI B NIOJEBBIX YCIOBHSAX.

6.1.4. Konctpykuns ckBaxxuss! A1 HaGmoaeHns 3a coctasoM OB B Tene no-
JIUrOHa JO/DKHA COOTBETCTBOBATH TPEOOBAHHAM, NPEABABISEMBIM K CKBIKHUHAM
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y3koro npoduns (amamerpoM MeHee 220 MM), mpeaHasHaueHHbIM Ajs oTGopa
npo6 npo6ooTOOPHBEIMK YCTPOKCTBAMH M YpOBHEMEPAMH.

6.1.5. Koutponb noBEpXHOCTHEIX ckonneHuli gunsrpata u mect cGpoca OB
B BOJIHbIE 00BEKTHI NPOBOAUTCSA B COOTBETCTBHH C TPEOOBAHHAMM IKOJIOMHHECKOTO
MoHuTOpHHra nosurosos TBO.

6.1.6. PacnosioxxeHHe NyHKTOB KOHTPOJS YCTaHABIMBAIOT C yYETOM COCTOS-
HMA ¥ NepPCheKTHBBI pa3sBUTHA noauroHa THO, 3Tanos ero 0OCBOSHHUS ¥ Ha OCHOBa-
HUH NIpEBApHTENBHBIX HCCIeA0OBaHKUM], BKIIOYAIOLIUX:

e cOop ¥ aHaIU3 CBEICHHII N0 FHAPOreoJOrHYECKOMY M THAPOAOrHYe-
CKOMY PEXHMY TeppHUTOPUH pa3MeleHus noauroua ThO;

e obGcnenopanne Tonorpa@uuecknx, TreOJOrMYECKHX, THAPOreoJorutie-
CKMX M THIPONOrHYeCKHX YCITOBHH MOLIaNKH.

6.1.7. KonnuecTBO MyHKTOB KOHTPOJIS H X OCHALLEHHE ONpeaeasercs npo-
€KTOM CTPOMTENLCTBA MOJIMIOHA C YUETOM 3JTarloB €0 OCBOCHHS.

6.1.8. TlepeueHs onpeneaseMbIx nokasatTenei PU3nKo-XHMHYECKOTO, MUKDO-
6100rMUECKOr0 U NMATOrEHHOro CocTaBa (UALTPATA YCTAHABINBACTCS C YUETOM:

® HMCXOAHBIX FHAPOTEOJOTHYECKHX M THAPONOTHIECKHUX YCIOBHIT TeppuTopHi
pa3MELUCHHS MECTA CKIAAWPOBaHUs Y NONMIOHOB 3axopoHeHus ThO;

® TPOEKTOB CTPOUTENLCTBA, IKCIUyaTaliMH B PEKY/ISTHBALIMY TIOJIHIOHA;

e ycjoBui cOopa, OUMCTKH H OTBEIECHHS OYHLIECHHOrO PUALTPaTa;

® pPacxoja ¥ KauyecTBa BOABI BOAOTOKA, IPUHUMAIOLIETO OYHILEHHBI PUILT-
par;

® TpeboBaHHii HOPMATHBHBIX IOKYMeHTOB [S, 12-16] u norpebureneit nH-

dopmauun.

6.1.9. Kontpons cocrasa OB ROMKEH OCYIUECTBAATLCA MO FMAPOJOTHYE-
CKHM H THADOXMMHHECKHM NOKA3ATENAM - PACXOA, COACPHAHUE IKIOTCHHBX XH-
MHYECKHUX BELIECTB B MPEACTABHTENbHOM npobe # MUKPOOGHONOrHYECKHM U napa-
3MTOJOTHYECKUM NIOKA3ATEIAM.

6.1.10. Beifop nporpamMmbl MoHHUTOpuira ®B 3aBHCUT OT THIA NYHKTA KOH-
TpOJis X BO3MOXKHOCTH IIPOBEJCHHSA KOHTPOJIS B MOJEBBIX WM CTALHOHAPHBIX yC-
NoBusAX; 1abOPaTOPHLIMU METOJAMH, B aBTOMATUHECKOM W ABTOMATH3MPOBAHHOM
pexume 6e3 nepenayy WK ¢ onepaTyBHOU nepefavuell HHopmaurn.

6.1.11. O6Bembl KOHTpOS ONPEACASIOTCA MONHOH W COKpalleHHOl nporpam-
MaMH.

CokpaitieHHasi MporpamMMa KOHTPONS MO THAPONOTHYECKHUM U FHIPOXHMHUYE-
CKMM NOKa3aTeIsIM MOXET NMPOBOAMTHECA B NOJIEBLIX (A) U 1abOpaTOPHBIX yCIOBH-
sx (B) B obbeMe, ykasaHHOM B npuaoxkeHuy 3. [IporpaMmpl KOHTPOJIS 10 MHKPO-
OGHONOrMUECKUM M NapasHTOJIOTHUYECKHM MOKa3aTenaM NPUBCACHBI B IPHIOKEHUH
4.

6.1.12. IeproanuHocTs npoBeacHUs 0TOOPa W aHAIM30B NPOd U MporpaMMbl
KOHTPOJIS 0 THAPOJOFHYECKAM W [HMAPOXMMHYECKUM [OKa3aTeNsM NpeACTaBie-
Hbl B Tab. 6.

6.1.12. Tlepuoan4YHOCTb U NPOrpaMMbl KOHTPOJIA O MHKPOGHONOrHYECKUM U
Napa3rTONIONHYECKHM MoKa3atenam npusejeHsi B Tab. 7. [IporpamMMbl KOHTpONA B

32



IyHKTaX BTOPOTO THIA OCYILECTBAIOTCA Mepes BhHIYyCKOM CTOYHBIX BOA B BOJO-
MPMEMHHKY WJIH BOAOTOK MOCJE OUUCTHBIX COOpPYKeHHUIH.

6.1.13. Ilpxt OTCYTCTBHH OUMCTHBIX COOPYKECHUH MOBEPXHOCTHBLIC CKOILIEHHA
@B KOHTPOJAUPYIOTCS 110 NOJHOMH nporpaMMe.

6.1.14. Tlpu oGHapyxeHnH B npobe ®B Bo36yauTencH HHPCKUMOHHBIX 3a-
GoseBaHui, NMOABNEHWM OONONHHTCHbHBIX HUCTOYHHKOB 3arpA3HEHHA, H3MEHNIO-
IIUX PAcXofl, COCTaB M YC/IOBHA cOpoca OUMILEHHOTO PUILTPATA, HIMEHEHHH yC-
JOBMH MPHHMMAIOLIETO BOAOTOKA, NEPHOAHYHOCTD NPOBEACHHUA KOHTPOAS U nepe-
yeHb nokasatesne MoryT GbITh H3MEHEHBI B YCTAHOB/IEHHOM NOPsAAKE.

Tabauna 6
TepyoauuHOCTs MPOBEACHUA KOHTPOIA cocraBa OB 1o FUAPONOrHYECKUM H
I'HJIPOXHMHYECKMM NTOKa3aTe1aM

[epnoauunocts | TIporpaMmbl KOHTPOS O FHAPOJOTHYECKHM W THAPOXHMH-
NpoBeAEHNUS YECKHM NoKasaTesM s nyHkToB THna 1 n 2
KOHTpOJIs 1 2
Exenexanso He nposoaunTes Cokpaiiensas nporpamMma b
ExemecsuHo CoxkpalueHHas nporpaMma A He npoBopuTes
ExexBapranbio | CokpatueHnas nporpamma b He npoBoauTcs
Exeroaxo INonnas nporpamma ITonnas nporpamma
(B0 2 u 3 kBap-
Tane)
Tabauna 7

Iepuoanunocts nposeneHus KOHTPOI OB o MUKPOOHOIOTHYECKHM H
1apa3sHTONOrMYECKHM NOKa3aTelsM

IMepuoauunocts | [IporpaMmbl KOHTPOJIS N0 MHKPOGHOJIOTHYECKHUM ¥ napa3u-
MPOBEAEHHA TOJIOFMYECKHM NOKa3aTesaM Jig nyHkroB tnal u 11
KOHTpOJIs I 11
ExenenensHo He nposoauntcs CokpalleHHas nporpaMma
ExemecsuHo CokpauenHas nporpaMma He nposoauTcs
ExeronHo He npoBoautcs TToanas nporpamma

6.15. IepHoAMUHOCTb KOHTPOSA, KORUYECTBO KOHTPOJIIMpYEMbIX MOKasarenek
3arpasHeHus OB onpexnensercs cocraBom @B ¥ MOXET H3MEHATBCA B 3aBUCUMO-
CTH OT 3Tana KCIiyatauuu obbekra.

6.1.15. OG6ecneyeHne 3aMHTEPECOBAHHBIX OpraHu3auuif cHcTeMaTrHueckoi
uHpopMaLHeit N0 CaHMTAPHO-DITHIEMHONOrHYECKHM NokasaTensaM uabTpata
U3MEHEHHH 3THX Noka3arenell NoA BIHAHHEM X03AHCTBEHHOH AeATENBHOCTH, THA-
POreoJOrHYCKHM M THAPONOrHYECKUM YCIOBUSAM NMPOBOAST B YCTAHOBIEHHOM IMO-
pAAKe.
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6.2. MOHMTODPHHI COCTOSHHSA MOBEPXHOCTHBIX BOJ

6.2.1. Tna oueHkyn Bansanus nonuroda TBO Ha moBepXHOCTHBIC BOABI CO3Aa~
€TCA CeThb FHAPOJIOrHYECKHX CTBOPOB M MYHKTOB HaOOAEHHA WM HCHOJb3YyeTCH
MMeloImascs, KOHTpoaHpyeman nabopatopusamu LITC3H.

6.2.2, PasMelieHHEe KOHTPOJBHbBIX TOYEK ONPENENETCA HaMpPaBJICHUEM Jpe-
HHPOBaHUA BOJ C TEPPUTOPHH OOBEKTA.

6.2.3.TlepeueHs u3MepsieMbiX Nokasarenell BoIGMpAaETCA B COOTBETCTBHH C
HCO 5667-1 "Kaqectso Boast. Ot6op npo6. Y.1." u CaulluH 2.17.722-98 [12], na
OCHOBE Pe3y/bTAaTOB KOHTPOJA cocTasa ®B u BxiIoYaeT:

®  OpraHoOJENTH4YECKHE N0Ka3aTeNN;

® [I0Ka3aTeJH XHMHYECKOTO COCTaBa;

® CaHWTapHbIC [10KA3aTeNU Ka4eCTBa BOJRI;
* MuUKpoOGHoNOrHyYecKHe OKa3aTEeNH.

6.2.4. Iepuoauunocts oT60opa npo6 onpenenserca cocrasom ®B. Ha nosu-
roHax TBO, Ha koTopbIX AcHCTBYEeT cHcTeMa BOJOOTBEACHHs, COOpa U OYHCTKH
OB ot6op npo6 A1 KOHTPOJIA MOXKET OCYHIECTBAATLCA 2 pasa B roA.

6.2. MOHHMTOPHHT COCTOSIHHUA TION3EMHBIX BOJ

6.3.1. lns OueHKH COCTOSHMS Ka4ecTBa MOA3EMHBIX BOJA B 30HE BIMSHUS
ceainkH THO neobxonuMo co3nanue peXXHMHO-HaGMONATENLHONH CETH - THAPOreo-
JOTMHECKHX (POHOBLIX M HaBMIOATENbHbIX CKBAXHH.

6.3.2.M0>XHO PeKOMEHOBATH MCTIOJIb30BaHNE CYIECTBYHOLIEH CETH KOHTpO-
JIfl HELICHTPATH30BAHHBIX HCTOYHUKOB BOJOCHA0KEHMA HACENEHHOrO NyHKTa.

6.3.3. PacnonoxeHne KOHTPOJBHBIX TOYEK Uil CTAUMOHAPHBIX HabmoaeHuit
32 PEXKHMOM M XHMHUYECKUM COCTABOM MOA3EMHBIX BOX BbIOHPAETCs C YUETOM Me-
CTOTNONOXKEHHA UIOIAAKH 3ax0poHeHus TBO, HanpasneHHs1 MOTOKA NOX3EMHbBIX
BOJ|, T€OJOTHYECKONO CTPOEHHA TEPPUTOPHH H MPOTHO3UPYEMBIM HANPaBIEHHEM
MHrpaluuy QUIIbTPALMOHHBIX BOJ CBAIKH.

6.3.4.00HOBBIE CKBRXUHB! ZOIKHB PACIIONAraThCs M0 TOKY NMOA3EMHBIX BOX
Bblilie 00beKTa pasMelueHust oTxonos. ['yOuta ¢oHOBON CKBaXKHHBI ONPEACHsCT-
cs ryOGMHOI 3aneraHna NEPBOTO OT NOBEPXHOCTH BOJOHOCHOTO NOPH3OHTA.

6.3.5. HabmonatensHple CKBaXuHbl, OIpelesiolIHe BAMSHHE CBAJKH Ha
TIOA3EMHBIE BO/IbI, PAacNofaratoTcs no abcoNoTHRIM OTMETKaM, NO HarlpaBJICHHIO
NOTOKA MOA3EMHBIX BOA HHIKE MOJHUIOHA U NPOTHO3UPYEMbIM HANpaBACHHEM MH-
rpauuy GpuUIBTPALMOHHBIX BOJ CBAJKH.

6.3.6. B ciyuae 3aneraHus nepsoro MOCTOAHHOIO BOJAOHOCHOTO rFOPH3OHTA
Huwxe 60M, OypeHre HabmonaTenbHbix THAPOrEOJOrHYECKHX CKBAXKHH TaKo#H ryiy-
Outbl He aBNseTCs LenecoobpasHbIM, Tak KaK NMpy Takod MOIHOM 30He dunbTpa-
LMK 3arpA3HEHHUE UX QUILTPATOM C NOBEPXHOCTH MOJMIOHA OyJeT He3HAUUTENb-
HbIM. TIpuHsTL pewenne o OypeHud riyGOKMX CKBAXHH MOXHO TOJIBKO Mocie
H3YUCHHUS re0JIoro-aMToNI0rHYECKOro paspesa H QUIbTPALMOHHBIX CBOHCTB TpyH-
TOB.
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6.3.7. Konctpyxums cksaxunbl (puc. 10.) nns HaGsmofeHus 3a KayecTBOM
NOA3EMHBIX BOJ BLINOJIHACTCS B COOTBETCTBUM C TPeOOBaHHAMHM, NPEABABASEMbI-
MH K CKBOXHHaM y3Koro npoduns, npeaHasHavyeHHLIM s oTGopa npob nopsem-
HbIX BOZ NPoGOOTOOpHEIMKE YCTPORCTBAMHU H YPOBHEMEDAMH.

Puc.10. KoHCTpykuus THNOBO#H HabnioAaTeNbHOH CKBAKMUHBI
1-uement (1,5 M), 2- puabTp, 3- 3acHinka
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6.3.8.ITpu nposeneHUH MOHHTOPUKIOBLIX UCCAEAOBAHUH COCTaBA MOA3EMHbIX
BOJ NepeyeHb U3MepAeMbIX nokasarteied BuiGupaercs B coorpercTBHe ¢ MCO
5667-1:1980 «KauectBo Boapl. Otop npo6. Yacts!. PykoBoacTBo no cocramie-
HHIO nporpaMm otbopa npob» u CanlluH 2.17,722-98 .

6.3.9. B nepeyenb A0MKHB! ObiTh BKJIKOYEHBI THAPOTEOIONHYECKHE XapaKTe-
PUCTHUKY TIOA3EMHBIX BOJA; [10KA3aTENH XHMHUECKOrO COCTaBa ¢ y4eTOM pe3yibTa-
TOB KOHTPOJIS COCTOAHUS (PUIBTPALMOHHBIX BOX MECT Pa3MEILIEH}si OTXOZ0B .

6.3.10. HaGsntoaeHHs 1pOBOAATCH NYTEM HEPUOAHYECKOTO 0TOOPa Npol BoAb!
13 rufpoxabarogare/ibHbIX cKBaxHH. [Tepea kaxapiM 0T60pOM MPoObI NPOBOANT~
CS1 KPaTKOBpPEMEHHAas NpoKavKa CKBAXHMHbI C MOMOUIBIO XKEOHKH MK PYYHOTO Ha-
coca.

6.3.11. Hepuonnuvocts ot6opa npod K1 HabMOAEHHE 32 YPOBHEM IPYHTOBbIX
BOA JOMKHBI NPOBOAMTCA — 2 pasa B roa.[l7] mapoxumudeckue HabaoneHUR
Henecoobpa3HO NMPUHYPOUHTE K CE30HHBIM KOJNeGaHUAM YPOBHS PYHTOBBIX BOA —
BECHA — aflpelb, OCEHb- CEHTAOPD.
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OPUEHTUPOBOYHBLIE 3HAYEHH A IUVIOWA AU TOJIMTOHOB

[punoxenne 1.

JUJIsi CKJIAJMPOBAHUA TEO B TEYEHME 15 JIET (TA)

Cpenanss Buicota cknaguponauns TBO, M
YUCNEHHOCTb HaceleHus, | 6 9 12 20 1 25 | 35 45
THIC. Yell.
Masisiit HaceneHHbId NyHKT
2 0,7 | 0,5 - - - - -
5 1,5 | 1.1 - - - - -
10 301 21 1,5 - - - -
| 15 46 ) 30| 24 - - -
20 60141 [ 30 |20 - - -
30 91162 | 47 128} - - -
Kpynublii HaceaeHHblA IyHKT
50 152103 76 | 47| - - -
100 - - 12,5 | 8,5 | 6,7 - -
| 250 31,0 {21,0(16,0 12,2 -
__ 500 - - 61,0 141,0/31,0| 23,0 | 180
r 750 - - 91,0 161,0/46,0] 340 | 26,0
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Ipunoxenue 2
OCHOBHBIE NOJTOXEHHS METOJAUKH ITPOHO3A U3SMEHEHHSA
COCTABA ®WIBTPAIUOHHBIX BOJ| ITIOJIMI'OHOB THO HA
PA3JIMYHBIX 3TAHNAX ET'0O ) KH3HEHHOI'O IUKJIA

B kauecTBe UCXOAHBIX JAHHBIX Afis pa3spaboTKK METOJUKH NPOrHO3a COCTaBa
®B nosuronoB TBO 6k BBIGPaHB Cle/AyIOLIME NAPAMETPI H JONYLIECHHA:

1. MouenupoBanach aHadpobHas cTaaus pa3noXeHHs OTXOJO0B, KaK camas
JUTHTENbHAs M OKa3biBalOLlas HaubolbLiee BMsHEE HA GOPMUpPOBaHHE CO-
crasa ®B.

2. Mpunumanocs, 4ro aHadpoOHOMY pPa3I0KEHHIO MOABEPraloTCA B OCHOB-
HOM LENTI0I030coAepxKalLIMe 0TX0Abt (ByMara, cafoBO-APKOBHIE OTXOABI,
JIEPEBO, TKaHb), T.K. OHH ABASIOTCS OCHOBHOM coctasastomedl ThO (Gonee
70% ot Maccei THO).

3. CuMTanock, YTO CKOPOCTb MPOLIECCA PA3JIOKEHHA OTXOLAOB ONMCHIBAETCH
KHHETHYECKHUM YpaBHEHHUEM PEakLiMHi NepBoro nopsaka.

4. KoHcTaHTa CKOPOCTH peakiyH B (a3e aleToreHesa M3MeHAETC B Npele-
Jax 0,25 — 0,4 B 3aBUCUMOCTH OT BADKHOCTH OTXOHAOB M KIAMMATHYECKUX
YCIOBHH.

5. Koncranta ckopocti peakuuu B dase METAHOrEHE3a M3MEHSETCS B Mpe-
aenax 0,02+0,03 B 3aBHCHMOCTH OT KAMMATHYECKHUX YCIOBHIA.

B npouecce pasnoxeHua HEAN0103bE 00pa3syIOTCR JETyYHE KHCAOTHI KUPHO-
ro psna, 61Horas u 6uoMacca, NPEACTABIAIOIAA TBEPALIC OPraHHYECKHE COGIHHE-
HMsl FYMYCOBOI#f NpUpOABI.

AHaiu3 NPHPOAL! T'YMHHOBLIX BELIECTB U UX CBOWCTB MO3BOJIMS CMOAENHPO-
BaTh OCHOBHOH @parMEeHT ryMyCa H YCTAHOBHTH €ro CTPYKTYpHYIO ¢opMyay, Ha
OCHOBaHMH KOTOpoit Oblna omnpedeneHa xuMuueckas dopmyna GHOMAcCHI:
CH; 504, sNo, 2.

HauGonee BeposATHBIE XHMMUECKHE PEaKLUU, TPOTEKAIOUIME NIPH aHa3POGHOM
Pa3NoKEHHH LEMTION030COAECPKAUMX OTXOJ0B MOA ACHCTBUEM THAPOIHTHUECKHUX,
aleTOreHHbIX U METAHOreHHbIX OakTepuil, npeacrasnens! B Tabn. 1.

B uenoM mnpouecc GHONECTPYKUHH LEANIONO3bl MOXHO MPEACTaBUTHL Cle-
AYIOLLUEH cXeMO#:

nC6H|206 (1-)—‘) n CﬁHuOg )] ")nC2H402(¢) +n 6“0Macca—) nCOz(r)+ n CH«.-)
ruapoans auerorene’ MeTaHOreHe3 n
Komuuectso uenntonosocoaepxalunx coeauHenuit (uucao kmons) B 1t TBO
MOXHO NPEJCTaBUTh B BHAE HHCIA KMOJEH IIOKO3bI, HAXOAAWEACS B TBEPAOM
cocTosiHuu (1,), ¥ onpeaeanTs Ha ocHoe Mopdosiornueckoro cocrasa TBO mno
CAENYOLEMY COOTHOLLEHHIO:

=yl .y
no =L cor Xi-1000, 2)

rlie n,— IIEPBOHAYaIbHOE COLEPKAHHE TBEPIOH IHOKO3b! Bl TOHHE CYXHX OT-
x00B(kMoJib/T cyxuxTBO);
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Tabsauua 1.
OcHoBHEIE peakii aHaspobuoro pasnoxenus ThO

®a3a rupoan3a Heanon03a — riaoko3a
n(C¢HsO40)m + nTI(M-1)H,0 1 n mCeH;,04

(da3a alerorenesa Cawkoza —> YKCYCHas KHCJI0Ta
nCsH, 2O6+0.4nNH3(,)+nH20(,()—-)2nCH1 .200. 5N0‘ 2(")+2[1C02(.-)+
+ 4.4nH2(,)+ nC2H402(,“)
TJa10K03a — NPONNOHOBAR KHCIOTA
HC6H| 206+O.26HNH3(|-) —2.63nCH |4200.5N0_l(n)+0. 74“C02(r)+
+1.4450H,00+0.875nC3Hy Oy + 0,74 nHy,
[aokoza—>macasgHas KHCI0TA
nC6H, 206“"0.3 h’lNH;(r)-—) 1 .58nCH,,2Oo,5N0,2(T,)+l .26nH2(,)+
+ 0.79HC4H302(,()+1 .26!‘\C02(r)+ 1.1 nHZO(,()
ﬂponuouoaaﬂ KHCJIOTA —>YKCYCHAaA KHCJI0Ta
ﬂC3H602 + ZnHZO(,) b d ﬂC2H402 + nC02 + 3H2
Macasinan KHCI0TA—)>YKCYCHAR KHCI0TA
nC4H.aOz + 2nH20—> 2“C2H40z + anz

Qaza YKcycHas KHCA0TA —> METaH
MeTaHoreHesa nCO, + 4nH, »nCH,+2nH;0
n C;HO, - nCO, + nCH,

ne; — YMCIIO KMOJIb yEaepoaa B 1 kMone gpakuuy oTX0R0s;

M; — MonsipHas macca @paxkuuy 0TX0L0B, (KI/KMOAb);

X; - nons uesunonosocoaepxaieil dppaxuun B TEO.

B cpeaneM B 1T Cyxux 0TXONOB COnEpKUTCH 3,9 — 4,2 KMOJIb IIOKO3bL.

®opmuposanne OB Moxer ObITh ONHCAHO ABYMS NOC/JIEA0BaTENbLHO NpPOTE-
KalOUWMMH PEakLUsAMH H W3MEHEHHWE COCTaBa (UABTParTa BO BPEMEHH MOXHO Ofi-
PEACNUTH HA OCHOBE KHHETHYECKOrO YPaBHEHHS NOCNeA0BaTeNbHON peakuuu nep-

BOTO NMOpsIKA:
4] ky
A > B - C 3)

n CeH;,04 @) —>n C2H402(¢) —n COZ(‘.)+ n CH4(r)
dAldi=kA;  dB/di=k A—k,B @)

rae K; — KOHCTaHTa CKOpOCTH peakiuy B ase aueroreHesa.
K~ xOHCTaHTa CKOPOCTH peakiiuu B (hase MeTaHorenesa.

Hurerpuposanue ypasHennit (4) OTHOCHTENBHO KOMMOHEHTa B, no3sojser
MOJIyYHTh 3aBUCHMOCThL H3MEHEHHs YNCIa MOJieli KOMITOHEHTa B Bo BpeMeHH:
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k —kq- —kn -
_ L 1 k]f__ kz‘l’ 5
By =n, kz‘Kl(e e ) )

3Has N, B onpefeeH bl MOMEHT BpeMeHH H 0GbeM obpasyrowuxcs OB Vg,
(M7 cyxux TBO) onpenensior senmunny XIK (r 0,/M*) o dopmyne:
ng-M 1,07
XK = —————— 1000 (6)
o

rae M — monspHas Macca NpoMexyTouHoro npoaykta B (ykcycHoit kucno-
ThI), (I/MONB).

Ha ocHoBe nomyuenHoii mojenu Goul pa3paGoTaH NporpaMMHBIN [OPOAYKT
nPorLosa cocrasa guasrpara. [IpuMep ucnonL3oBaHus APOrpamMMsl NpeACTaBICH
Ha puc. 1. [Noka3zano, yto paspaboTahHas mogens nporuosa cocrasa ®B maer pe-
3y/NbTathl, JOCTATOUHBIC IS NPKHHATHA NPAKTHUECKKUX peilieHHH npu BrIGOpE Me-
TOAR U TEXHOMOTHH ouncTkH OB.
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[punoxenne 3
IMPOIrPAMMBI KOHTPOJIA COCTABA
OHJIBTPAINHOHHBIX BOJA MOJIMT'OHOB 3AXOPOHEHUSA TBO
Iporpammbl KOHTpOS NYHKTOS 1
10 THAPONOTH4ECKHM H THAPOXHMHYECKHM NOKA3ATENAM
1 CokpalerHad rporpamma:
A (noneswie yCnoBus)
2UOPORO2UYECKUE NOKA3AMENU;
pacxon, A/cyTku
2UOPOXUMUHECKUE NOKA3AMENU;
BOOpOAHbIA noxasarens (pH), exunnus pH
obLuee cojecoaepxanme, Mr/a
B (n1a6oparopHblii ananus)
ZUOPOXUMULECKUE NOKA3aMENY.
a30T aMMOHHMIHLIH, MI/am’
a30T HUTPATHbIA, Mr/ am’
BOfopoAHbIH noka3arens (pH), eannuust pH
obiuee coneconepxaxue, Mr/ am’
obwuit opranxueckuii asot, Mr/ aM°
cynndarsl, Mr/ am’
XUMHUeCKoe NoTpebaenne kucaopona (XIK), MrOy/ am’
XA0puasl, Mr/ oM
11 ITonxas nporpamMa
2UOpOXUMUYeCKUe NOKA3aMEeNU;
JONONHKTENLHO K TIOKA3aTeNsM, ONPEAEAAEMbIM N0 cokpauieHnoli nporpamme b
KaaMuii, mr/ am’
xapbaMuaHbie COSAUHEHNUS, MI/ M
Meab, mr/ am°
MBILIBSIK, MI/ AM
o6umit opranuueckuit yraepon, mr/ am>
PTyTh, M/ aM’
cBunew, mr/ am°
docdopopranuueckme coenuuenus, mr/ amM’
XJIOpUPOBAKHKE YFNEBOAOPOALI, MI/ AM’
LHAHWIbL, M/ M
Hporpammbr KouTpons nynkros 2
N0 FHAPONIOTHYECKHM M FUAPOXHMHYECKUM TIOKA3ATENAM
1_CokpalueHHas nporpamma:
A (nonesble ycnoBKa)
2UOpONOZUYECKUE NOKA3AMENU:
pacxof, Ji/CyTKH
2UOpOXuUMuUYecKue noKazamenu:
Bojopoaubii nokasareins (pH), eanuume pH
ob1mee conecoaepianue, Mr/ am’
B (naGopatopHbi#i aHanu3)
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a30T aMMOHHHHBIH, MI/ IM®

6uoxumMuueckoe norpeGnenue kucnopona (BI1K;), mr O,/ am’
Boxopoausiii nokasaresns (pH), eannuust pH

ob1uee conecoiepxanue, Mr/ im>

cynbdarsl, mr/ am’

docdarst, mr/ oM’ »

xXHMHYeckoe notpebaenue kucnopoaa (XITK), mr Oy
XAOpHIbL, M/ M

I1 lonxas nporpamMma

2UOPOXUMUYECKUE NOKA3AMENU:

JOTIOJHHTE/IBHO K NOKa3aTe/sM, ONPEAEIAEMbIM 110 COKpallleHHOH nporpamme B
230T HUTPATHBIHA, MI/ M’

o6t opraHuuecKmit azot, Mr/ M’

cynbuast (Bkntouas H,S), mr/ am’®

wesouHocts (cBo6oaHas ¥ o6was), Mr-oks/ am}

TiporpaMmbt KOHTPOJR
10 MHKPOGHOTOrHYeCKHM H TAPAZHTONOTHYECKHM NIOKA3ATEAAM
I_CoxkpatiierHas nporpamMma:
Hnnekc NakTo30N0M0KUTENbHBIX KHIIEUHBIX nanovex (JITIKIT)
11 Iloaxas nporpamMma
AOMOJHUTENBHO K [TOKa3aTe/1iM, ONpEAC/IAEMbIM MO GOKan.lCHHOﬁ nporpamMme
Ynciio canpouTHsiX GakTepuit B 1 cm’
Yucno konndaros 8 1 oM’
Unpexc repmoronepanTHIX kosiidopmubix 6akrepuii (TTKB)
HHaexc 3HTEPOKOKKOB
Bo36yauTenn KHWEYHbIX HHPEKUHIi (CATbMOHEIbI, LUMIELAbl, SHTEPOBHPYChI U
ap.) 8 1 am’®
Xuznecnocobusie ﬂﬁua K JICHHHKH I'CIBMHUHTOB U JKM3HECTIOCOOHRIE IHUCThI KH-
LeuHbIX npocTefiux B 1 am’
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METOJAHKH
110 OINIPEJAEJEHMIO ®H3NKO-XUMHUYECKOI'O,
MHKPOBHOJIOTMYECKOI'O U MTAPA3ZUTOJIOTHYECKOI'O
COCTABA ®HJILbTPAITUOHHBIX BOJA
DH3HKO-XHMHYECKHI CocTAB PHILTPAUHOHHBLIX BOJ

[punoxenue 4

Moxazarean HaumeHnosanue Mmetoauku | Jlutepatypa Homep mex-
ZyHapogHOIro
CTaHjapTa
Aot doTomerpuyeckoe P 118.02.3-90 | HCO 5664
aMMOHUUHBIA onpeaeneHUe ¢
peaktuBom Heccnepa
A3oT HuTpaTHbIl | Portomerpuueckoe onpe- | PI 118.02.2-90 | HCO 7890-3
JeneHue ¢
CAIHUHJIOBOH KHCAOTOH
Bonopoausiit no- | Iotenuromerpuyeckoe PJ1118.02.2-90 | HCO 10523
Kazaressb (pH) onpesieIeHHe c.251
Obuee coneco- | 'paBumerpuueckoe onpe- | P/{ 118.02.7-88
Jepranne nenexue
BIIK CranpaprHelit merog on- | P1118.02.2.-85 | HCO 5815
peleseHus PI1 52.24.74-89 |
Kanmuit doToMeTpuUecKoe PJ152.24.90-89
onpejeneHne c.340
KapbGamuanbie | ®oTomeTprueckoe [2] c.138
COCAMHEHHA | ofipeAesieHHUe C
4-TAMETHI-THOAMHHO-
6eH3-anberu0M
Mens dotomerpuueckoe onpe- | PJ] 52.24.89-89 | HCO 8288
JeAeHHe [1] c.482
Mbissk DoToMeTpuyeckoe PJ/1118.02.28-88 | HUCO 11969
onpeaeneHue ¢
AMITHIAHTHOKapOaMaToM
O6wuii dortomeTpHueckoe PJ}52.24.13-84 | HCO 11905
OpraHMueckui | onpezeneHne OKHCIEHHEM
azoT nepcyibparom Kanus
OGumii opramu- | 'asoxpomarorpaduueckoe [2] c.65
4eckuit yrnepoa ONpeAeNcHHUE Noce
«MOKPOTo» CHraHHs
P1yTs doroMeTpuueckoe [1}c.763
OMnpeAeNeHHe C [3]c.171
JHTH30HOM
CauHel ®oToMeTpuuecKkoe onpe- [1]¢c.798
JielieHHe ©

JAHTH3O0HOM
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Cynbarb I'paBuMeTpHYECKOE [1]c.893 HCO 9280

onpeaeiaeHue _[3]c.118
Cyanduast Honomerpuueckoe {2] c.202
onpenenesue
®ocdars doromMeTpHyecKoe PJ/152.24.33-86 | HCO 6878
onpeaeacHue {1} c.1050
BOCCTaHOBJIEHHEM

ackopOuHOBOH KHcnoTo#

docdoppraunue- | [asoxpomarorpaduueckoe [2) c.336

CKHE COCAHHEHHS onpeeneHte [4]c.74
Xnopuust Mepkypumerpuueckoe PJ1 52.24.54-88
onpeseaeHue PJ1118.02.6-89
XnopHposautsie | ['azoxpomarorpaduyeckoe [2]¢c.323
YrEBOJOPOALI | OnpeneleHue |
XIK Tutpumetpuueckoe PJ1 52.24.75-88 | HCO 6060
onpexeieHHe PJ1118.02.1-85
Luanuan DoTOMETPHYECKOE [1]c.1178 HCO 6703
OnpesieNeHNE C MUPHAKHH- [3] c.460
OEH3MAUHOBBIM
KOMIIAEKCOM
llenoynocts [TorenunomeTpHueckoe [2] c.51
L onpeneneHue

Mukpo6uosiornyeckHii ¥ NapasHTONOTHYECKHH COCTAB PHALTPAUHOHHBIX
BO/

Iloka3arenu HJI na MeToap! ucchenoBaHHUs
Bo36yaureny kuiedHbIX HHpekuui MY Ne2285-81
Wunekc TTKB -«
Yucio koaugaros -~
Yucno canpoHTHLIX GakTepHit -«
Huaexc JITIKII - -«
HMunaekc 3HTEPOKOKKOB -«-
[Tapa3nTonoruyeckue nokasareiu MVYK 4.2.668-97
Cnycok uTepatypsi:

1. YHuduuupoBaHHbie METOABI HCCACAOBAHKA KavecTBa BoA. - M.,COB, 4.1,1987.

2, Jlypbe H0.1O. Ananurnueckas XuMHA NPOMBILUNEHHDBIX CTOYHBIX BOJ.
M.Xnmnsn,1984.

3. PYKOBOZACTBO 110 XMMHYECKOMY aHaJIH3y NOBEPXHOCTHLIX BoA cyur/ [Toxa pea.
A.Jl. Cemenosa. — J1.I'ugpomereousnar,1977.

4. YuudruupoBaHHbie METOABI HCCNEn0BaHn KkavecTsa soa. M.COB, u.1, 1.3,1985

S. Meronp! onpeaeneHus 3arpA3HAIOILHX BELICCTB B IOBEPXHOCTHBIX BOAAX. -
JL.I'mapomereousnar,1976.
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