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Cm. makxe Memoduyeckue ykalaHusi o 8HEOPEHUO U rnpuMmeHeHuro CaHumapHbIx rnpaesusi
u Hopm CaHlNuH 2.1.4.559-96 "Tlumbesasi soda. [ucueHuU4eckue mpebosaHusi K kadyecmeay
800bI UeHmparsu308aHHbIX cucmemM numbego2o 8odocHabxeHus. KoHmposb kadecmea"
(yme. [nasHbIM 20cydapcmeeHHbIM caHumapHbIM gpadom om 20 Oekabpsi 1997 2.)

CMm. makxe CaHumapHo-anudemuorsioeudeckue npasuna u Hopmamuebl CaHlluH
2.1.4.1074-01 "lumbesasi 8o0a. [uzaueHu4yeckue mpebogaHusi K Kadyecmay 800bl
UeHmpasnu3o8aHHbIX cucmemM numMbeso2o 8000cHabxeHus. KoHmpornb Kadecmea.
lueueHu4yeckue mpebosaHus K obecrnedyeHuro be3onacHoCMuU CUCMEM 20PS4e20
godocHabxxeHus", ymeepx0eHHble [1a8HbIM 20Cy0apCmeeHHbIM caHUMapHbIM gpaqyom PO
26 ceHms6ps 2001 a. N 24, egsedeHHbIe 8 Oeticmeue ¢ 1 siHeapsi 2002 e.

BBepeHune

B HacTosiLee Bpemsi CMCTEMbI LleHTPanM3oBaHHOIO BOAOCHaOXEHUS, oXBaTbiBaloLME
96% ropoackoro n okono 60% cenbCKOro HaceneHusl CTpaHbl, Aaneko He Be3de nogawT
Ao06poKkayecTBEHHYIO NMUTLEBYIO BOAY.

NcToYyHMKamMn LeHTpanu3oBaHHOrO BOLOCHAbXeHUs1 CnyxaT MNOBEPXHOCTHblE BOAbI,
aons KoTopbix B 00wem obbeme Bogo3sabopa coctaBnsieT 68%, n noaseMHble Boabl - 32%.

[MpakTnyeckn BCe MNOBEPXHOCTHbIE WMCTOYHMKN BOAOCHAOXEHWA B nocnegHue rogpbl
noaBeprinchb CywecTBEHHOMY BO3OENCTBUIO BPEAHbIX aHTPOMOreHHbIX doakTopoB. [MoaTomy
OKOSO MOJSIOBMHbI HaceneHna Poccun BbIHYXOEHbl MCMONb30BaTh AN NUTbA BoAy, He
OTBEeYalLyo No psay nokasatenen rmrmeHn4Yeckum TpedboBaHusM, B CBA3W C 3TUM B psige
ropodoB M PErvMoHOB CKIaAblBaeTCa HanpsbkeHHas cuTyaumsa ¢ obecnedeHnem HaceneHus
BOJOMN MUTbEBOro Ka4yecTBa.

OCHOBHbIMM  NPUYMHAMM  CHIOXMBLUErOCS  MOSMIOXKEHMS, MNOMUMO  3arpsi3HEeHUs
BOJOMCTOYHUKOB, SIBNSKOTCA HEYOOBMETBOPUTENBHOE COCTOSIHAE M MOBbLIWEHHbBIA M3HOC
cucTem LleHTpanm3oBaHHOIro BOJOCHabeHunsa - BOAOOYMCTHBIX COOPYXEHUN,
BOOOMNPOBOAHBIX ceTen 1 060pya0BaHNSA HA HUX.

OcobeHHO akTyanbHa npobrnema O4YNCTKM BOAbl B HACTOSLLEEe BpEMS, KOraa BBEOEH B
AENCTBME HOBbLIN HOPMATMBHbLIN OOKyMeHT CaHlluH 2.1.4.559-96 '"lMuTbeBas BoAa.
MrneHnyeckne TpeboBaHMA K KayecTBy NUTbEBOW BOAbl LIEHTPANM30BaHHbIX CUCTEM
NMMTLEBOrO0 BOAOCHaGXeHust. KoHTponb KadecTBa", pernameHTUpYLWnMin MNOBbILWEHHbIE
TpeboBaHNA K Ka4eCTBY BOAbI.

Tak, Hapsgy C OCHOBHbIMU OOLLEN3BECTHLIMW MOKasaTensamMu BBeOEHbl HOBbIE,
KOTOpblE€ OrpaHMYMBalOT COAEPXaHME TOKCUYHbIX W OMacHbIX AN 340pO0BbsA  NOAeN
COEANHEHUN, OTHOCHALLUMXCA K aHTPOMOreHHbiM  3arpsisHeHusiM, Haumbonee 4acto
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MPUCYTCTBYIOLLMM B UCTOYHMKAX BOAOCHAGXKEHUS U B MMTLEBOI BOAE.

CyllecTBEHHOe BHMMaHWe YOenseTcs OpraHWYeckUM  3arpsA3HeHusM, paHee
NpaKkTUYECKN HE KOHTPONMpPYEMbIM B MUTLEBOKN Bode. BBoauTcs orpaHvMyeHne Ha nokasarternb
nepmaHraHaTHOW OKUCINAeMOCTW, XapakTepusylluii  oblilee coaepxaHue B Boae

OpraHuyeckmx 3arpsidHeHun (0o 5 mr Oy /n ).

OrpaHnynBaeTcs Ha BeCbMa HM3KOM YPOBHE COAEPXKaHME TOKCUYHbLIX FeTyyYnx
XNOPOpPraHNYeCcKNX CoeauHEeHUn, KOTopble MOTyT Kak MpUCYTCTBOBaTb B MCXOOHOM BoAde, Tak
1 obpa3oBbIBaTLCS B NpoLecce BOAONOArOTOBKN Npu obe33apaxnBaHnMn BOLbl XIIOPOM.

YcTaHoBreHbl npegensHo gonyctumble KoHueHTpauun (MOK) Ha npucyTtctBne B
NMUTLEBOW BOAE TOKCUMYHbIX M YaCTO BCTPEYarLMXCa NeCTULNOO0B.

Ha 6Gonee HM3KOM ypoBHe, Yem paHee HopmupoBanocb, B CaHlluHe yctaHoBneHa
MAOK Ha copgepxaHne B Boge Hedptenpoayktos (0,1 mr/n). Kpome Toro, npu Heob6xoanmmocTu
OCYLLEeCTBMNSAETCA KOHTPONb 3a codepXaHnem B nutbeBon Boge [1AB, d@eHonos,
XJIT0PpdEHOMNOB 1 PagnOaKTUBHbBIX 3arpsA3HEHNN.

Bonblioe BHMMaHME Npu KOHTPOMeE KavyecTBa BoAbl yaendetca GakTepmonorniyeckmum
nokasatenam. NMoMMMO M3BECTHbLIX MWKPOBMOMOrMYEeCcKMX nokasaTenen, Takmx Kak obluee
MUKpoBHOoe uncno (OMY), HopmupyeTCa Lenbin psiA HOBbIX, XapakTepuaylowmux Hanu4ve B
BOAE NaTOreHHbIX MUKPOOPraHM3MOB, ONacHbIX 4S5 340POBbs N0AEMN.

KoHTponb 3a Ka4yecTBOM MNUTbLEBOM BOAbl OCYLLIECTBMSETCA B COOTBETCTBUM CO
cneunanbHOM  MNPOM3BOACTBEHHOW MNPOrpamMMoun, COrfnacoBaHHOM  TeppuTopuanbHbIMU
opraHamu [occaHanngHagsopa MuH3sgpaBa Poccumn u yTBepXOaemMon opraHamu MeCTHOro
camoynpaBfeHusi, B KOTOPOM YCTaHaBMMBAETCSA MNepevYeHb KOHTPONMpyeMbIX MokasaTenen
KadecTBa BOAbl, XapaKTEpPHbIX ANS OaHHOro BOAOMCTOYHMKA. BnepBble B 0T€Y4ECTBEHHOM
HOPMaTUBHOM JOKYMEHTE peanu3oBaHa naesa yyeta permoHanbHbiX 0CO6EHHOCTEN KadecTBa
NMTLEBOW BOAbI, pekomeHayemasda pykosogctsom BO3.

Kak nokasbiBaeT oOnbIT 3KCnayatauuu, OEeWCTBYHOLWME BOLOMPOBOAHbLIE CTaHLUUW,
paboTatoLwme no TPagMLMOHHON TEXHOMNOMMN U pacCYnTaHHbIe B OCHOBHOM Ha OYMCTKY BOAbI
OT 3arpsA3HEeHNn MNPUPOAHOrO MNPOMCXOXOEHUs, He Bcerga Moryt obecneuntb rny6okyro
OYUCTKY BOAbI W yAaneHue n3 Hee XMMNYeCKnX 3arpsi3HeHun.

Y1BepxaeHHble MuH3gpaBom Poccun "MeToomndeckme ykasaHUs NO BHEOPEHUIO U
npumMmeHeHunto CaHlluH 2.1.4.559-96..." (MY 2.1.4.682-97, Mocksa, 1998 r.) npegHa3HayeHsb!
ans obecneyeHnsa peanusauum TpeboBaHmn CaHlnH B YacTy NponM3BOACTBEHHOIO KOHTPONS
332 KayecTBOM BOAbl LUEHTPanM3OBaHHbIX CUCTEM MNUTLEBONO BOAOCHAOXEHUs u
CaHUTapPHO-3NMAEMMONOIMYECKOro Haasopa 3a CcuctemMamym nNUTbEBOro BOAOCHABXeHUS
HacerneHus.

Hactoswwme "MeTtognyeckne pekomeHgaumun" HanpaerieHbl HA OKa3aHUe TEXHUYECKOMN
N TEXHOMOrMYecKom MNOMOLUM cheuuanucTtaMm npu UCNOofib30BaHUM HOBOMO HOPMAaTUBHOMO
AOKyMeHTa.

B npegcrtaBneHHOM maTtepuane WU3noXeH psf TEXHONOMMYECKUX U KOHCTPYKTUBHBIX
peLeHnin, HamnpaBneHHbIX Ha MHTEHCUUKALMIO NPOLIECCOB OYUCTKM BOAbI, YNy4dlUEHue
paboTbl OTAENbHbLIX 3NIEMEHTOB OYMUCTHBIX COOPY>XEHUN, NOBbIEHNE 3PPEKTUBHOCTH
OYUCTKM BOAbl HA BOLOOYUCTHBIX CTAHUMAX B LienoM. [peanoxeHbl HOBblE€ TEXHONOrMYeckme
CXeMbl W peleHnss Nno OYUCTKE MNpPUMPOAHbLIX BOA, obecneynBarowme nonyyvyeHue
BbICOKOKa4eCTBEHHOWN NUTLEBOW BOAbI C y4eTom TpeboBaHun CaHllnH 2.1.4.559-96.

1. O6wWwume nonoxeHus

MogrotToBKka BOOOOYUCTHBLIX CTaHUMA K paboTe ¢ ydetom TpeboBanun CanlluH
AOJPKHA OCYLLECTBMATLCA B HECKOMbKO 3TanoB UM MO pasnuyHbiM HanpasneHuam. PaboTta



MOXEeT BbIMOMHATLCA OpraHu3auMen BOOOMNPOBOAHO-KaHanNu3aunoHHoro xossucrea (BKX)
COBMECTHO CO Ccneunanu3npoBaHHbIMW OpraHmsaumsamn, paboTawowmumm B obnactu
KOMMYHanbHOMo 1 NPOMBbILLIIEHHOrO BOAOCHABXeHMS.

Ha nepBom aTane oCyLLeCTBMASETCHA NPOBEpKa Hanuuus cregylowmx HOpMaTUBHbIX
AOKYMEHTOB U TEXHNYECKOM OOKyMeHTaumm B cootBeTcTBuM ¢ MY 2.1.4.682-97 (B cnyyae ux
OTCYTCTBUS 3TN JOKYMEHTbI NOAroTaBnMBalOTCS):

- NMLEH3UN NOo JKcnryaTauum cucTtem BOAOCHAGXEHWUS, NCTOYHUKOB BOAOCHabXeHus,
rMOPOTEXHUYECKNX COOPY>KEHUW, BOLOMNPOBOAHbLIX OYUCTHBIX CTaHUMWA (MocTaHoBIEHUe
Poccunckon ®depepaummn ot 02.11.1995 N 1073 "O6 yTtBepxaeHun [lonoxeHua o
NULEH3NPOBaHUN  OEATENbHOCTU MO 3KCNfyaTauun WHXEHEpPHbIX CUCTEM T[OpPOAOB U
HaceneHHbIX MyHKTOB");

- CepTUUKaTOB IMIMMEHNYECKUX U COOTBETCTBUA Ha peareHTbl, mMaTtepuansl U np.,
ncnosb3yemMble Ha BOOOOYMCTHOM CTaHUMN, Haxo4sALWmMeCcs B KOHTaKTe C NMUTbLEBOW BOAOW;

- TEeXHWYECKOW [OOKYMEHTaUMW Ha COOPYXXEHUS BOOOOYUCTHbIX CTaHUuuMi W
BOJOOYMCTHBIX COOPYXXEHUSAX;

- cBMaeTenbcTBa 06 atrectauum nabopatopui.

Ha BTOpoM 3Tane, BbINOMHAEMOM MapannenbHo C NepBbiM, OCYLLECTBIIAITCS
obcnepoBaHve M oueHka paboTbl AEUCTBYIOLWMX BOAOOYMUCTHBIX COOPYXEHUN W Ux
OTAEeNbHbIX 3reMeHToB. K OCHOBHbIM paboTam 3TOro atana OTHOCHTCS:

- aHanu3 n oueHKa Ka4ecTBa BOAbl BOOOMCTOYHUKA N OYULLLEHHOW BOAbl HA OCHOBaHUN
AaHHbIX nabopaTtopui opraHusaunn BKX, TepputopmanbHbix opraHoB [occaHanmaHaasopa
MwuH3sgpasa Poccuun, MINP Poccun, ['ockomakonormn Poccun u gp.;

- NpoBedeHWe pacCLUMPEHHON0 XWMUWYECKOro aHanu3a BOAbl BOJOUCTOYHUKA W
NMMTbEBOW BOAbI;

- paspaboTtka paboyen nporpaMmMbl NPON3BOACTBEHHOIO KOHTPOMS KavyecTBa NUTLEBON
BOAbl C BBIDOPOM KOHTPONMpPYEMbIX 515 JaHHOM CTaHUMW nokasaTenen;

- pekomeHgaumm no NpMOBOPHOMY OCHALLEHWIO MPOM3BOACTBEHHbIX nabopaTopui Ha
OCHOBaHWW roKasaTesien, COrnacoBaHHbIX HaA30pPHbIMWM OpraHamu AN  BKIKYEHUS B
pabouyyto nporpaMmy NpOM3BOACTBEHHOIO KOHTPOSS;

- oTpaboTka TEXHONOrMYECKOro pexmma O4YUCTKM  BOAbl W COCTaBrieHue
TEXHOIOrMYeCcKNX KapT No oTAerbHbIM NPOoLECcCaM N COOPYXEHUSIM, B KOTOPbIX YKa3bIBaKOTCS:
[03bl peareHToB (KoarynsHta, xriopa, qroKynsHTa u ApYyrux, NPpUMEHSAEMbIX Ha CTaHUuun);
NPOAOMXUTENBbHOCTb OTCTanBaHUSA; bakTUYeCKne CKOPOCTU (UNbTpaLun, UHTEHCUBHOCTb U
NnepuoanYHOCTb NPOMbBIBOK (OUMLTPYIOLWEN 3arpy3ku; NepuoauMyHOCTb yaaneHus ocagka u3s
OTCTOMHWKOB U MNp.;

- OuUeHKa 3PMPEKTUBHOCTU OYUCTKM BOAbI MO OTHOLUEHUD KO BCEM HOPMUPYEMbIM
nokasartensamM, B TOM 4ucne creumdPuyecknm 3arpsisHeHUsiM, UMeLMMca B BoOAe
BOOOWUCTOYHMKA. B criyyae OTCYTCTBUSA AAHHbBIX U TEXHONOMMYECKUX PeLLeHUn No yaaneHuo
cneunuyecknx 3arpsasHeHMn OHW OOSMKHbI OblTb onpedeneHbl B npoLecce 3Kcnnyataumm
COOPYXEHUN, a Takke NpeanoxeHa TEeXHONOorua ux yganeHus npu CyLeCTBYIOLWEN CXxeme
OYMCTKUN BOAbI;

- aHanun3 paboTbl pa3BoAslle BOAOMPOBOAHOW CeTU ropoga B OTHOLUEHWUK
COXpaHeHUs KayecTBa MWUTbLEBOW BOOblI NPW €€ TPaHCNOPTUPOBAHMU MO HAPYXHbIM
KOMMYHUKaLMSM.

Pesynbtatom 3Toro 3artana sBnsieTCA MOArOoTOBKA 3JKCMEPTHOro 3akiioveHus Mo
appekTUBHOCTN paboTbl CUCTEMBbI BOOOCHAOXEHUSA, B TOM YuCrie BOOAOOYUCTHOM CTaHLUMMU,
ee TeXHU4YECKOMY COCTOSHUIO (BKMOYass KOMMYHMKauuu, TpybonpoBoabl, apmaTtypy U
obopynoBaHMe CTaHumK).

B Tex cnyyasx, Koraa O4MCTHbIE COOpPYXXeHMs paboTaloT C neperpyskon, Heob6xoamMmo
BbIABUTb WX OMTUMAarbHYO MPOM3BOAUTENBLHOCTL M MOArOTOBUTH pekoMeHZauuMuM no
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YMEHbLUEHNIO (PaKTUYECKOM NPOM3BOOUTENBHOCTU 3a CYET pPasfnU4YHbIX MEepPOnpPUATUNA:
YMEHbLUEHNA HenpeaBnaeHHbIX PacxXo4oB M yTeYyeK, COKpalleHUsl nogayn BoAbl MUTbEBOrO
KayecTBa NPOMbILLIIEHHBIM NPEANPUATUSM U T.1.

Mpn HEBO3MOXHOCTM obecnevyeHnsa kayvectBa BoAbl, ycTaHoBreHHoro CaHllnHowm,
BbIMNONHATCA paboTbl TpEeTbEro 3Tana.

Ha TpeTbemM aTane npoBOAATCA TEXHONOrMYecKne uccrnegoBaHus (B criyvae
HeobXo4MMOCTN) NO OCHOBHbLIM TEXHOSOMMYECKMM MpoLieccaM M MeTo4aM OYUCTKU BOAbl,
NPUHATBIM  Ha CTaHuuKM. Ha OCHOBaHWW MOMNyYEeHHbIX [AaHHbIX pa3pabaTtbiBaloTcA
npeanoXXeHusi Mo COBEPLUEHCTBOBAHMIO TEXHOMNOMMN 1 NOBbLILLEHUIO 3EEKTUBHOCTUN OUYNCTKN
BOAbl B OTHOLLEHUN HOPMUPYEMBbIX NOKa3aTenen.

Mo pesynbTatam paboTbl 3TOro 3Tana MNOAroTaBnMBaETCA MnaH MeponpuATUA Mo
nepesofy BOAOOYMCTHON CTaHUMM Ha paboTy B cooTBeTCTBME # C TpeboBaHuamn CaHlluHa,
KOTOpPbIN BKMOYaeT pekoMeHAauun Nno MNPUMEHEHUIO peareHToB, nepeobopyLoBaHUIO UK
PEKOHCTPYKUMN  OTAENbHBIX COOPYXXEHUN, nepeocHaleHnto nadopatopuin, 0Oy4eHuto
nepcoHana BCex nogpasgeneHnin n uexoB paboTe B HOBbIX YCMOBUSAX, MNOSTYYEHUIO
HEOBXOANMBIX NULEH3UI, CBUAOETENLCTB 00 aTTecTaumm u T.1.

UeTBepTbIii 3Tan NOCBsLLEH pa3paboTke, NPUBA3KE N YTOYHEHMWIO ANSA KaXO0W CTaHUUK
napamMeTpoB HOBbIX TEXHONMOIMMYECKMX METOAOB OYUCTKM BOAbl, MPUMEHEHME KOTOPbIX
NMO3BONUT BO BCeX criydasx obecneunTb BbinoriHeHne Tpebosanwui CadlluHa. 3T1oT atan
NPOBOANTCA TOMbKO Ha Tex CTaHuusx, [ONS  KOTOPbIX XapaKTepHbl MOBbILEHHbIE
KOHLUEHTpPaUMnm OpPraHMYeCcKMX U  HEOPraHMYecKUx 3arpsi3HEHUA  NPUPOAHOro  Unn
aHTPOMNOreHHOro NPOUCXOXAEHUS!, @ TaKKke NoBbllWEeHHas 6akTepnanbHasa 3arpsa3HeHHOCTb. K
TakMM MeTOodaM OTHOCATCH, B YaCTHOCTU, O30HMPOBaHME, cCOpbuUMS U UX COYeTaHue C
ApYrMMun npoueccamMmm OYMCTKM BOAbl. Ha OCHOBaHWKM Takux MCCnenoBaHWA, OXBaTblBaOLMX
BCe nepuoapbl roga, ycraHaenmeaeTcs 3(P(PEKTUBHOCTb MCMONb30BaHNA HOBbIX MPOLIECCOB
OYMCTKM BOAbl, pa3pabaTbiBaeTCcs pernaMmeHT Ha MX NPUMMEHEHWEe U NoAroTaBNMBAOTCS
pekoMeHZauumn No PEKOHCTPYKLNN N TEXHNYECKOMY NEPEBOOPYKEHNIO CTAHLUN.

CocTtaBndaTCcs NnaH MeponpuaTui n BusHec-NnaH no ganbHenweMy UCnosib30BaHUI0
npegnaraemMblx pekoMeHAauun, BKMYawlwme BCe nocregywowme aTtanbl  pabot
(npoekTnpoBaHmne, npuobpeTeHne obopyaoBaHUs, CTPOUTENbHO-MOHTaXHblEe paboThbl U MyCcK
B 9KcnnyaTauuio HOBbIX ONOKOB OYUCTHBbIX COOPYXEHWW), C NpuBEAEHNEM BCEX
HeobxoauMbIX (OMHAHCOBBLIX 3aTpaT, a Takke obecnevyeHus PUHAHCUMPOBAHUS LOAHHOrO
npoekTa.

YKkasaHHasi B JaHHOM pa3sfene 3TanHoCTb NpoBedeHns paboT ABMASETCS YCOBHOW.
OHa, 6e3ycnoBHO, [OMKHA OnNpenensiTbCa MCXOOA W3 KOHKPETHbIX YCMOBUM Ha KaXaom
obbekTe, Ans KOTOPOro AOMKHbI ObITb onpeaeneHbl BUabl NPOBOAMMbLIX paboT, ux oobem u
nocneaoBaTenbHOCTb.

[nsa Kaxgom CTaHUuMM HameyaeTcsl NfaH BCeX HeobXoaMMbIX MeponpuaTUn u
yCTaHaBMNMBAOTCH CPOKM BbINOSTHEHUSA OTAENbHbLIX 3TAnNoOB C yKa3aHWEM OPUEHTMPOBOYHbIX
dMHAHCOBbLIX 3aTpaT Ha MX peanusaumto. Hanpumep, paboTbl NepBOro M BTOPOro 3TanoB
MOryT ObITb BbINOSIHEHbI B TeyeHue 3-6 MeC. B 3aBUCMMOCTU OT KOHKPETHbIX YCNOBUW, a
paboTbl TPETLEro U YETBEPTOro 3Tanos - B TeyeHne 6-10 mec.

2. NepBoOYepeaHbIe 3a0a4mn

Mpn noarotoBke BOAOOYMCTHBLIX CTaHUMW K BbINONHEHUt0 TpeboBaHmn CaHllnH
cnegyet MMeTb B BUAY [ABa OCHOBOMONararowmMx HarnpasreHns, CBA3aHHbIX C yryylleHueMm
CYLLECTBYIOLLEN CUTYaALMN N KaXKOOE U3 KOTOPbLIX B TOW UM MHOW CTEMEHN CMOXET OKasaTb
BNUAHME Ha 3(PPEeKTUBHOCTb paboTbl BOAOOYMCTHBIX CTaHLNA.
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2.1. OxpaHa BOOAOUCTOYHMUKOB OT 3arpsA3sHeHus!

Komnnekc akonormyecknx npobnem, HenocpeAcTBEHHO BMUAIOLLMX Ha KayecTBO
NUTLEBOW BOAbI, JOMMKEH peLllaTbCs C BbINOMTHEHNEM CreayoLwmnX MeponpuUsaTUm:

- No3TanHoe npekpalleHne cbpoca B BOLOUCTOYHWUK MPOMBILLIIEHHBIX CTOYHbBIX BOA U
OOCTWXXEHNe COOTBETCTBYIOLLErO pexuma npupoaononb30BaHMs B 30HAX CaHUTapHOM
oxpaHbl (yTBepXOeHue W peanu3auus TeppuTopuanbHbIX 3KOMOMMYECKMX Nporpam,
yCTaHoOBfneHne 0Gonee >XecCcTkux TpeboBaHWA K KayecTBy cOpacbiBaeMon BOAbl,
JKomnornyeckoe CTMMyNUpoBaHWE MpekpalleHuss cbpoca CTOYHbIX BOA,  BKo4as
COBEpLLUEHCTBOBAHWE HanoroBon cuctembl M np.). [loBcemecTHOe CTPOUTENbLCTBO Ha
NPOMBILLMEHHbIX NPeaNPUATUSAX NOKarnbHbIX CUCTEM OYMCTKU U KaHaNM3aUMOHHbLIX OYUCTHBIX
COOPYXXEHNN U COOTBETCTBEHHO YMEHbLUEHNE KOHLEHTpauun BpeaHbIX XMMUYECKUX BELLLECTB
B MPOM3BOACTBEHHbIX CTOKAX;

- BHEOPEHME HA MPOMbILUNEHHbBIX NPeaNPUATUAX 0B0POTHBLIX CUCTEM BOOOCHAOXeEHMS,
YTO MO3BOSIUT 3HAYUTENBHO COKPATUTbL pacxo NUTbLEBOW BOAbI;

- UCKNOYEHNe cOpoca B BOAOMCTOYHMK HEOUNLLEHHBIX UMY HEAOCTATOYHO OYMLLEHHbIX
XO35IMCTBEHHO-ObITOBLIX CTOYHbLIX BOA ropofoB M nocernkos. [loBcemMecTHOe NOBbILWeHWEe
apbekTMBHOCTN paboTbl FOPOACKUX OYUYUCTHBIX KaHaNM3aUMOHHbLIX COOPYXEHUN nyTem
rnyboKon OYNCTKN N AOOYUCTKM CTOYHbIX BOJ;

- UCKITOYEeHVe nonajaHus B BOOOUCTOYHMKW, B TOM YuUCre M BO Bragawowune B HUX
PEeYKM U PYyYbW, CTOYHbIX BOA OT XMBOTHOBOOYECKMX (PEpPM WM KOMMEKCOB, NTuuedadbpuk,
MHOIME N3 KOTOPbIX MPaKTUYECKN HE MMEKT OYUCTHbIX COOPYXEHUW, YTO CyLLEeCTBEHHO
YMEHbLUUT 3arpssHeHne BOAObl COeAuMHEeHMAMUM asoTa, docdopa U Kanusa, a Takke
GakTepunanbHbIMK 3arpsA3HEHNAMN;

- peweHne npobnemMbl MOBEPXHOCTHOIO CTOKA, B 3HAYUTENBbHON Mepe 3arpAsHSoLWero
BOAY B BOAOEMAX;

- BHeApeHVe aBTOMaTU3NPOBaHHbBIX CUCTEM KOHTPOIS Ka4ecTBa BOAbl MOBEPXHOCTHbIX
BOJOEMOB N BBEAEHUE NpUHLUMNMAanNsHO HOBOW CUCTEMbI YpaBneHus BOAHbIMU pecypcamu;

- obecneyeHne rocygapCTBEHHOIO KOHTPONSA U Hag3opa 3a COCTOSIHUEM MCTOYHUKOB
NUTbEBOrO BOAOCHAGXEHNS, BOOOOXPaHHON OEeATENbHOCTBIO NPOMbILSIEHHBIX NPeanpUATUR,
cbpacbiBaloWmnX CTOYHbIE BOAbI B CUCTEMY KOMMYHANbHOW KaHanm3awuumm.

YKa3aHHbIN BbIlE€ KOMMMEKC MEepPONnpUATUA OOSMKEH BbIMNOMHATLCA B pamMkax obuien
nporpaMmbl  OXpaHbl OKpyXalllen cpedbl AaHHOMO perMoHa ¢ ydyetom TpebosaHun
HOPMaTUBHbIX JOKYMEHTOB NO OXpaHe OKpyXatoLlen cpeapbl.

2.2. Ncnonb3oBaHue NoA3eMHbIX BOf,

Ocoboe BHUMaHWe criegyeT yaenstb MNPenMyLLeCTBEHHOMY  WCMONb30BaHWUIO
NOA3EeMHbIX BOA [ANst MNUTbEBOIO U XO3SIMCTBEHHO-ObITOBOrO  LIEHTPann3oBaHHOIO
BoAoOCHabxeHns ropoga (nepepaboTka MMEKLWMXCA CXEM U NPOEKTOB BOAOCHaGXEeHWs,
pas3Benka v yTBepXaeHue 3KcniyaTaunMoHHbIX 3anacoB NoA3eMHbIX BOA).

HeocnopumbiM  NpeMMyLLECTBOM  MOA3EMHbIX BOAOUCTOYHUKOB  SBMSIETCH WX
3aLUMLLEHHOCTb OT 3arpsA3HEeHUn NPUPOAHOro U aHTPOMOreHHOro npoucxoxaerus. Mpu aTom
B OOmnblUMHCTBE cry4yaeB He TpebyeTcs npoBedeHMst OYMCTKM BoAbl U MPUMEHEHUs
peareHToB. [MpyM Hanuuum B Bode Xenesa, Havbonee XapakTepHOro 3arpsi3HUMTens Ans
NOA3EMHbIX BOZ, €ro yaaneHwe [AOoCTUraeTcsl AOCTYMNHbIMW MEeTOAaMMu, HECINOXHbIMA B
aKcnnyaTauuu.

OdheKkTUBHbIM SIBNSIETCA  MCMNOSMb30BaHWEe MeToda WCKYCCTBEHHOro MOMOMHEHMs



3anacoB Nog3eMHbIX BOA, LUMPOKO npuMmeHsemoro B 3anagHo-Cubupckom pervoHe. [lpu
3TOM crieyeT YCTaHOBUTb BO3MOXHOCTb €ro NpuMeHeHus, UMes B BuOy KayeCcTBO BOAbI
NOBEPXHOCTHOIO BOAOUCTOYHMKA, XapaKTepPUCTUKY TPYHTOBbIX YCNOBUW U Apyrne oakTopbl.

3. NoBbIiweHune 3chcpeKTUBHOCTU paboThbl AENCTBYHOLWMUX BOJOOUYUCTHBLIX CTaHLUKA NPU
MCNOJNIb30BaHMU NOBEPXHOCTHbLIX BOAOMCTOYHUKOB

Ha ocHoBaHMM aHanu3a OTe4YeCTBEHHOro K 3apybexHOro onbiTa 3Kcniyataumm
BOAOOYNCTHBLIX CTaHUMI U OLEHKN 3PEEKTUBHOCTM PaboThl CYLLECTBYHOLNX BOOOOYMNCTHBIX
COOPYXEHWUN, a Takke MHoroneTtHux pabot, BbinonHeHHbix HAW KBOB, MHL, P® HUU
BOOMEO wu pgpyrumu opranmsauusimm Poccuu, npegnaraetcss NPUMEHEHWE CrneayroLmx
AONONHUTENbHLIX METOAOB  OYMCTKM UMM KOHCTPYKTUBHBLIX — pPeLleHun, Tpebyromnx
COOTBETCTBYIOLLEN PEKOHCTPYKLMN BOAOOUYUCTHBIX COOPYXXEHUN N UX OTAENbHbIX 3NIEMEHTOB
N HanpaBfieHHbIX Ha NOBblWEHNEe 3(P(PEKTUBHOCTU OYMCTKM BOAbl, @ TaKKe Yyny4leHue
KayecTBa NUTbLEBOWN BOAbI.

MpeanoxeHns paHbl B NOCNefoBaTENbHOCTU  OCYLLECTBMEHUS TEXHOMNOrMYecKmx
NMPOLIECCOB OYUCTKM BOAbl HA BOAOOYMCTHBLIX CTAHLUSX.

3.1. PeareHTHOe X0O3AMCTBO, KoarynmpoBaHue BoAbl, CMECUTENU

B HacTosdwee Bpems npeanaraloTCA K MPUMEHEHUIO HOBble TUMbl 3PdEKTUBHBIX
peareHToB (KoaryrnsHToB U OIOKYyNIAHTOB) OTEYECTBEHHOIO U 3apybeXXHoro NponsBoACTBa, B
TOM yucne okcuxnopug anomuHua (OXA), Bbinyckaembli pasfvyHbIMU MPOU3BOOUTENAMMU;
ocHoBHOM cynbdat anommHna (OCA), donokynaHT BI1K-402, koarynaHTtbl M (ONOKynsHTbI
npoussoactea CLUA, NepmaHumn, PUHNAHOUN 1 MHOTME Opyrue.

B cBA3M ¢ paclwmpeHHbIM acCOPTUMEHTOM  peareHToB, MPEeASIOKEHHbIX K
NCNONb30BaHMIo, LIeNnecoobpasHo Ha KaKgoM 0O6beKTe Ha OCHOBaHWUM CPaBHEHMUS Pa3fYHbIX
KoarynsaHToB 1 orIOKyNAHTOB C TPaAUUMOHHLIMKU cynbdaT anoMuHus n MNAA ocylecTeutb
BbIObOp Hambonee ahpeKkTUBHbBIX peareHTOB 4115 AaHHbIX YCITOBUNA.

OnTumManbHbIM NOAOOpP peareHToOB MO3BONUT Haps4y C CyLWEeCTBEHHbIM MOBbILLEHUEM
3(PPeKTUBHOCTM npoLiecca Koarynaumm yryymTb TaKkKe Ka4yecTBO NMUTbEeBOW BOAbI.

OaHMM 13 BaXHbIX MOMEHTOB SBMSieTCA cucTeMa [03MpoBaHus KoarynsHTa. [Ans
MOBbILIEHNST HALEXHOCTU peareHTHon o6paboTkm Boabl M obrerdeHuss akcnnyaTauumn wu
KOHTPOMS 3a NPOoLEeCcCOM JO3UPOBAHNUSA MOXHO NPeaoXUTb:

- 3aMeHy CUCTEMbl OOBEMHOIO MMM KEKLUMOHHOrO A03MPOBaHMA KoarynsHta (470
4acTO MMeeT MeCTO Ha MpakTUKe) Ha aBTOMaTU3UPOBAHHbIE CUCTEMbl [AO3MPOBAHUA C
MOMOLLIbIO HACOCOB-403aTOPOB TpebyemMor NPON3BOANTENBHOCTY;

- B Cry4yae [MpUMEHEHUs MOPOLWKOOBpasHbIX W rpaHyNMPOBaAHHbLIX peareHToB
Mcrnonb3oBaTb METOA Cyxoro go3uvpoBaHus. [lpy aTOM cnefyet NpUMeEHATb chneuuaribHoe
obopynosaHme u cobniogatb HeobxoaMmble YCNOBUS pacTBOPEHUS peareHToB (nogorpes
BOAbl, MEXaHMYECKOE CMeLLeHMe 1 Mp.).

O dPeKTUBHOCTL NpoLecca Koarynsumm B 3HAYUTENbHOW CTeneHu 3aBUCUT OT
YCIOBWUN CMELLEHUA KoarynsaHta ¢ obpabaTbiBaeMon BOAOW. B CBS3M C 3TUM pekomMeHayeTCs:

- B CyLeCcTByWOLWMUX CMecUTensax BUXPEBOro Tuna npeaycMoTpeTb [ApobHoe
(dbpakumoHnpoBaHHOE) BBeAEeHWe KoarynsiHTa B HECKOSIbKMX TO4YKax Mo BbICOTE, YTO
no3sonuT obecneunTb Bonee paBHOMEpPHOE ero pacnpeaeneHue;

- ans obecneveHnst BbICTPOro U PaBHOMEPHOrO CMELLEHNSA KoarynsiHTa ¢ BOAOW MOXeT
OblTb TaKkKe WCNOMb30BaHO chneuuanbHOe pacnpejenuTernbHoe YCTPOWCTBO MoAayu
KoarynsHta, ycTaHaBNMBaeMoOe B HWXHEN 4acTu cMmecutens unuM Ha Tpybonposoae,



nogatoLiem Boay Ha CMecuUTerb.

Mpepnaraemoe pacnpeaenuTenbHOe YCTPOUCTBO M3rOTOBMAETCS N3 HEKOPPO3UOHHbLIX
MaTepuanoB, AO/PKHO ObiTb pasbeMHbIM Of11 OCYLLECTBIIEHUS NEPUOANYECKON MPOYUCTKM
OTBEpCTU pacnpepenutenen. PacyeT pacnpegenuTtenbHOro YCTPOWCTBA BbINOMHAETCH B
COOTBETCTBUM C "YKasaHUAMU NO MPUMEHEHUKD TEXHOSOMMN OYUCTKM BOAbl HA KOHTAKTHbIX
OCBETNUTENSIX C UCMOSMb30BAaHMEM ONTUMASIbHBIX PEXMMOB NepemMeLlnBaHnsa KoarynsiHToB C
Bogoun" (Mockea, AKX, 1986 r.);

- C 9TOM Xe Lenblo BO3MOXHO YCTPOMWCTBO B cMmecuTensix 6apbotupoBaHusa BoOAbl
BO34yXOM;

- B psge cnyyaeB (OCOBEHHO MPUM OYUCTKE ManoOMYTHbIX LBETHbIX XONOLHbIX BOA)
pekoMeHOyeTCHa UCMOoNb30BaTb MEXaHNYeCKUe CMecuTenu.

OPPEKTUBHOCTL  MPUMEHEHUST  MEXAHUYECKOro  CMecuTensa  MNoATBepXaaeTca
pesynbTatamu 3KCMEepUMEHTanbHbIX WCCNeAoBaHMKM, a Takke onbiTom paboTbl B
aHanorn4yHblx ycnosusax B CkaHOMHABCKMX CTpaHax.

[Mocne COOTBETCTBYIOLIMX 3KCNEPUMEHTanNbHbIX PaboT M NPOEKTHbIX NPopaboToK
MeXaHU4eckme cMecuTenm MoryT 6biTb M3rOTOBMEHbI B YCNOBUAX opraHmsaunin BKX vnn Ha
npeanpuaTMaX perMoHa no 4epTtexam, pa3paboTaHHbIM MPUMEHUTENBHO K KOHCTPYKLNN
AaHHOro cmecutens (Unu kamepsbl XnonbeobpasoBaHus).

OpaHon 13 npobnem B TEXHONOMMN OYNCTKU ABMSAETCA NOSABIEHNE B OYULLLEHHON BOAE B
pesynbtate ee peareHTHoM 06paboTkM OCTaTOYHOrO antMWUHUSA, HOPMUPYEMOrO MO
CaHNTaPHO-TOKCUKOSTOrM4eCKOMY MPU3HaKy BpegHOCTH.

Hanuune B BoAE NOBbILWEHHbLIX KOHLEHTPAUUM OCTaTOYHOrO antoMUHUS MOXeET BbITb
CBSI3aHO C BbICOKMMU 3HAYEHUSMU LIBETHOCTU U MYTHOCTU NUTLEBOW BOAbI.

[Ons CHWKEeHMs KOHLUEHTpauun OCTaTOYHOro astoMUHUA W MOBbILEHUS KadecTBa
OuYMLLEHHON BOAbl HEOBXOAMMO OCYyLIECTBNATL NPOBeAEeHME KOoarynsunmoHHon obpaboTku
BOAblI NMPU ONTUMAarsbHbIX 3HAYEHUAX OCHOBHbIX MapamMeTpoB npouecca (pH, weno4yHocTH
BOAbI, [O3bl peareHToB, pexuma nepemMeLumBaHus v ap.).

Tak, ecnn OCTaTOYHbIA anoMUHUW MPUCYTCTBYET B BOAE B BUAE PaACTBOPEHHbIX
KOMMNMEKCHbIX COEANHEHU C OpraHMYecKMMKn BellecTBamu, TO B 3TOM Clyyae HeobGxoanmo
CTpemMuTbCs K 6onee rny6boKoMy CHUXXEHWUIO LIBETHOCTU 1 NPOBESEHUIO Npouecca Koarynauyum
npu oNTUManbHbIX 3Ha4YeHNAX pH, 4YTO NO3BONSET MakCUMMasnbHO NepeBecTU antoMUHUKA BO
B3BELLUEHHOE COCTOsIHME, B KOTOPOM OH MOXET ObITb Nerde n3bsat M3 BoAbl B OTCTOMHUKAX M
Ha unbTpax. [pyM 3TOM He MCKMYEHOo, YTO MOXeT noTpeboBatbca 6onee rnybokoe, Yem
3TOro TpebyeT rmrmeHnYecknin HopmaTmuB, CHWXKEHME LBEeTHOCTU, Hanpumep o 10-15 rpag.
He pekomeHayeTca gonyckaTb yBenvyeHusi LBETHOCTM BOAbI nocne koarynsauum go 35 rpag.,
X0T4 aT0 1 npegycmoTpeHo CanlnHom npu cornacosaHuu ¢ opraHamu FoccaHanMaHagsopa.
Takoe yBenuyeHwe LUBETHOCTU MPAKTUYECKM BCerga CBA3aHO C PEe3KMM MOBbILEHNEM
KOHUEHTpaunm pacTBOPEHHOIO OCTAaTOYHOMO antOMUHUS.

B cnyyae noBbILWEHHOW MYTHOCTM OYULLIEHHOM BOAbI LieNnecoobpasHo npuMeHeHune
NOKYNAHTOB (NonMakpunamuaa, ApYrux aHUMOHHBIX W KaTUOHHbBIX (PFOKYNSIHTOB), 4TO
NO3BOJIIET NOBLICUTb MPOYHOCTb XIOMbEB, YCKOPUTb MPOLECC UX YKPYMHEHUS U yIyyllUTb
oCaXgeHune cKoarynmpoBaHHOMW B3BECU M OCBETNeHne BoAbl. PNOKyNsiHTbl pEeKOMEeHOYeTCs
BBOAMTbL B BOAy nocne obpas3oBaHWs MEPBUYHBLIX YacTuL, rMapokcuaa u copbumm Ha HuUX
B3BELUEHHbIX M KOMMAOUAHbIX YacTul. Bo MHoOrmx cnyyasx npumeHeHue rioKynsHToB B
OOMNOJSTHEHME K KOaryrnsHTYy YMeHblUaeT KOSIMYEeCTBO OCTaTO4YHOro anioMumHusa. OgHako ux
Mcnonb3oBaHWE He Bcerga AaeT xenaemoro adpdekra.

[Mo3TOMy B KaXgOM KOHKPETHOM cryvyae HeoOGXOAMMO OCYLEeCTBMATb TwaTerbHbIn
noadop koarynsHTa v pnokynsHTa ¢ onpeaeneHmem Tpedbyembix nx 4os.

Mpn Hu3KOM wWenovyHocTn obpabaTbiBaeMor BOAbI M HU3KUX TemnepaTypax
uenecoobpasHa 3ameHa cynbdgara antoMUHUA OKCUXITOPUAOM antoMUHNA.



[Mpu ncnonb3oBaHWM B TEXHOMNOIMW NOATOTOBKM BOAbI O30HA [03a NpeaBapuUTeribHOro
O30HMPOBaHMA MOXET OKa3sblBaTb CYyLIECTBEHHOE BNWSHME Ha nocrneaylwmin npouecc
KoarynupoBaHusi BoAbl.

C opgHown CTOpOHbI, rMyboKkoe OKUCIIEHNE OpraHMYecKUX 3arpsa3HeHun Mo3BonseT
CHU3NTb O03y KoarynsHta, a ¢ Apyrom - nNpuBOAMT K 0BpasoBaHWIO HU3KOMOMEKYNAPHbIX
COeAMHEHN, YTO CnocobCTBYyeT YBENIMYEHUIO KOHUEHTpauuM B BOAE OCTaTOYHOro
anioMuHna. B To xe Bpems o6pasoBaBLUMECH HU3KOMOMEKYNSApPHble COEAWHEHUS Mpu
nocneayoLen KoarynaumMm nnoxo copbupyloTca Yactuuamu ruapokcuaa anioMUHUS U
OKa3blBalOT Ha HUX CTabunuaunpyollee gencTeume.

B cBA3M C aTUM npu ycTaHOBNEHWM [03 030Ha HeobXxoOAMMO y4uUTbIBaTb BIIUSHWE
O30HMPOBAHMS Ha NPOLIECCHI Koarynauum Boapl.

B cnyvaax, korga Ha CTaHUMW TOMbKO MNNaHWpPyeTcsl NpUMEHEHUE O30HWPOBAHWUS
BOAbI, CrieayeT, y4nTbiBas BbllleckazaHHOe, 060CHOBAHHO BbibupaTb MECTO BBEAEHUS 030Ha
- AN NepBUMYHOrO O30HMPOBAHWUS UMW MPOMEXYTOYHOro (Mocne 3aBepLUeHUss NpoLeccoB
Koarynauum).

3.2. Kamepbl xnonbeobpasoBaHuA

Mpouecchl xnonbeobpa3oBaHNA OKasbiBalOT pellatollee BNuaHNE Ha ahPekTMBHOCTb
paboTbl BCEro KOMMIIEKCa COOPYXEHWM MO OYMCTKE NPUPOAHbLIX BOA Kak Ha cTtaguun ee
OoTCTamBaHWSA, Tak N PUNbLTPOBaHUS.

B TO Xe BpemMda npumMeHsiemMble B Hallen CTpaHe TUMOBble, TPaAULMOHHbLIE Kamepbl
XnonbeobpasoBaHNa  rMAPaBMMYECKOrO  TUNA, BCTPOEHHble B OTCTOMHUMKW UMK
pacrnofioXXeHHble B HWKHEW 4YacTu OCBETNUTENen, Wn3-3a CBOEr0 KOHCTPYKTUBHOIO
HecoBepLUEHCTBA He MoryT obecneuntb Heobxoaumbix ycnoBurn Ana 9PEEKTUBHOIO
xnonbeobpasoBaHuss. B  3HauMTENbHOM CTENEHM 3TO  OTHOCUMTCA K Mpoueccam
XnonbeobpasoBaHNA MpuM OCBETMAEHMM ManoMyTHbIX LBETHbIX BO4 B MNepuoadbl HU3KUX
TemnepaTtyp. [llpakTnka nokasana, 4To NpU OYUCTKE TakMx Bog B cBobGogHOM obbeme
rmapaBnnYeckor kamepbl 0bpasyroTcs Merkue, nerkne Xsonbsi, KOTopble, NIIOX0 0CaXaanchb
Aaxe B Cnosix HebosbLIOW BbICOTbI, BBIHOCATCS Ha (PUNbTPBbI.

YuntbiBas BaXKHYK posSib NPOLLECCOB XNOMNbeobpa3oBaHns ANsi OYUCTKM BOAbI, MHOTMe
nccnegoBaTenu 3aHMManucb pas3paboTKOM HOBbIX KOHCTPYKUMI KaMep Xrnonbeobpa3oBaHus
UM MmoaepHusauuen u MHTEHcMdUKaumen CyLLecTBYOLWLMX TUNOB.

Hanbonee addekTMBHbIMM U ferkopeann3yembiMu  SBMASKOTCA  COBMECTHbIE
paspabotkm M'HL P® HAN BOOAMEO n HAM KBOB, a Takke CnoHUU AKX.

B 3aBMCMMOCTM OT TMNa COOPYXEHUN NEPBOM CTYMEHU OYUCTKU BOLblI M KOHCTPYKLMN
Kamepbl OHW MOTYT BbITb PEKOHCTPYMPOBAaHbI B:

- KOHTaKTHbIE (3€PHUCTbIE) KAMepbl;

- TOHKOCITOMHbIE Kamepbl;

- TOHKOCMOWHO-KEKLMOHHbIE Kamepbl;

- peumpKynaunoHHbIE KaMepbl.

KoHTakTHble KaMepbl xronbeobpasoBaHnsa Hanbonee adpdPEKTUBHLI NMPU OCBETIEHUN
ManoOMYTHbIX, UBETHbIX, ClaboMMHEpPann30oBaHHbIX BOA C ANUTENbHbIMU NepuogamMmm HU3KUX
TemnepaTtyp. B kayecTBe 3epHMCTOM KOHTaAKTHOM cpefbl LenecoobpasHo MCnosfib3oBaTb
nerkue nrasawlme maTepuanbl, KoTopble obecneymBaloT OTCYTCTBME KOSNbMaTauuu
3€pPHUCTOro NPOCTPAHCTBA, a Takke NPOCTOTY NX NPOMbIBKM 06paTHBIM TOKOM BOAbI.

OTn Kamepbl ABNAIOTCA CaMONPOMbIBAOLLMMNCS, Tak Kak B npouecce ux paboTbl no
Mepe HaKoMfeHus Mn30bITOYHOrO KONMYecTBa B3BECU MNOL €€ TAKECTb MpouCXoauT
pacluMpeHne 3epHUCTOro Crod, M HaKOMUBLUMECS XIOMbs flerko BbIMbIBAIOTCHA MOTOKOM



ocBeTnsgemMon Bogbl. [loTepu Hanopa B 3epHUCTOM CIioe He npeBblwalT 3-5 cM, 4To
rapaHTMpyeT Ux CTaburbHY SKCnyaTauuio.

YuntbiBas KOHCTPYKTUBHbIE OCOBEHHOCTM KOHTaKTHBIX Kamep xnonbeobpa3oBaHnd, nx
Hanbonee uenecoobpasHoO UCNOMbL30BaTb NPU PEKOHCTPYKUUN KaMep BOLOBOPOTHOMO TUNa,
BCTPOEHHbIX B BEPTUKarbHble OTCTONHUKK (puc. 1).

Ons MHTEeHCcudmKaumm paboTbl COOpPYXeHUN, B KOTOpPbIX npoueccsl
XnonbeobpasoBaHNSA OCYLLECTBIIAIOTCA B CNOEe B3BELLEHHOMO OCafKa, MOryT UCMOMb30BaTLCA
TOHKOCSIOMHbIE KaMepbl XJ1I0Nbeobpa3oBaHus.

Mo cpaBHEHMIO C TpaguMuMOHHOM broKynaumen B OObeMe B3BELUEHHbIA CrOW,
obpa3oBaHHbIi B 3aMKHYTOM MNPOCTPAHCTBE TOHKOCMOWHbLIX 3fIEMEHTOB, XapaKTepu3yeTcs
Gonee BbICOKOW KOHLEHTpaumen TBepaon asbl U YCTOMYMBOCTLIO K M3MEHEHNAM KavyecTBa
NCXOLHOM BOAbI N HAarpy3kn Ha COOPYXXEHUS.
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Puc. 1. Bepmuxaauvhsiii mMOHKOCAOUHBLL OMCMOUHUK ¢ KOHMAKMNO
Kamepoit xa0nsveoGpazosanu:

b~ Kamepa XA0BLeoOPAsoBAIIS; 2 — HOatA HEXO/NOI BObI 3— KONTAKT-

[ast ILTABRION LGS 3arpy3Kka; 4 — cGopublii AOTOK: 5 — OTBO]L OCBCTACIHINOI BO-

sl 6 — chop ocajika; 7, 8 — minknsist i sepxXistst HO;UICPIKITBAICIHIME penieT-
K1, COOTBETCTBCINO; Y — TONKOCAOHILIC COTOOAOKI

TOHKOCNOWHbIE COTOOMOKM YCTaHaBNMBAOT B 30HE B3BELUEHHOIO Ocafka KOpUOOPHbIX
ocBeTnutenen, obecneunmBardT pPaBHOMEPHOE pacnpedeneHne OCBETNSIEMON BOAbl W
yBennunBarT KoadpdpurUNEHT 06BEMHOIO NCNOMb30BaHUSA 3TUX coopyxeHunn ao 0,9-0,92 (oo
pekoHcTpykuun 0,65-0,7). CoOTBETCTBEHHO, KAa4yeCTBO OCBETIIEHHOM BOAbl YrydllaeTcs B



1,5-1,8 pasa npu ogHoBpeMeHHOM yBenuyeHun B 1,3-1,7 pasa Harpy3ok Ha COOpPYXeHus
(puc. 2).
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Puc. 2. Touxocaoiinstii ocgemaumens, 060pydoeannsiii MOHKOCAOUNHOIL

Kamepoi xa1onbeoOpazoeanusn:
1 — nojaua NeXoANoi Boabl, 2 — cOop OCBCTACHHOH BOABL 3 — MAAMOOTBOJLS

nme okna; 4 — TOHKOCAOHNAS KaMepi XA0HLCOOPA30BAINISL;, 3 — TONKOCAOIIDbIC

otcToinbIc coTobaoki; 6 — lonepeulbic ollopbl 1101 GA0KH

Mpn  nokasaTenax  kayectBa  BoAbl,  Tpebyowmux  ans  3adpdeKTMBHOro
xnonbeobpa3oBaHNsa BBeAEHWUS [OOMNOMHUTENbHOW TBepAon dasbl, MOryT MNPUMEHATLCS
TOHKOCIOMHO-3XEKLMOHHbIE (PEeLMpPKYNSLMOHHbIE) KaMepbl Xronbeobpa3oBaHus.

MpuHUMN ux paboTbl 3aknyaeTcsa B crnegyloweM: UcxogHas BoAa, CMEeLlaHHas C
peareHTamn, TMOL4AETCA B HWXKHIOK 4YaCTb Kamep Mo cucteme TpybonpoBoaos,
CKOHCTPYMPOBAHHbIX MO NPUHUUNY paboTbl 3KEKTOPOB, 1 3aTeM NOCTYNaeT B TOHKOCMOWHbIE
GnokK, pacnonoXeHHble Hag KEKTopamMu, C MOMOLLbIO KOTOPbIX B NOTOK obpabaTbiBaeMomn
BOAbl nonagaeT Haubornee KpynHas XronbeBuaHash B3BeCb, obpas3oBaHHas B Kamepe WU
OocCeBLUasi Ha ee AHO. [1Ng 3TOM Lenu peumnpKynaTopbl yCTaHaBIMBAKOTCSA COMSIOM BHUS.

Ana Toro 4TOGbI 9XEKTMpyemas B3BeCb akTUBHO Yy4acTBoBana B npouecce
Koarynsaumm v yKpyrnHeHus KonmouaHbIX U B3BELUEHHbIX BELLECTB BOAbI, BaXHO nsbexaTb ee
ANCNeprupoBaHMa nNpu MNpoxXoXaeHUn 4epes axkekTtop. [loaTomy Ans paccMmatpyBaeMblX
uenem moryT ObiTb UCMNOMb30BaHbl TOMBKO  HWU3KOCKOPOCTHbIE W HU3KOHAMOpPHbIE
rmapaBnnYeckne 3KeKTopbl, paccYNTaHHble Ha CKOPOCTb Nofayun BoAbl B gnanasoHe 1-5 m/c
N pasBmBaoLLMe NOsHbIN Hanop 4o 6 M.

OTnuunTenbHOM N BaXXHOW OCODEHHOCTBLIO pa3paboTaHHOW KOHCTPYKLUM IDKEKTOPOB
ABMISETCA TO, YTO CTeneHb PeuupKynauun MOXHO perynmpoBaTb B OCTAaTOYHO LUMPOKOM
AnanasoHe ot 0 go 50%, a Takke MOXHO MCNoNb3oBaTb M1 YCTPOWCTBA 3XKEKTOPOB
CyLleCcTBylOLME NpPOAONbHbIE pacnpegenuTenbHble TpyObl, ecnn poobopyaoBaTb WX
COOTBETCTBYHOLUMMM HAaCaaKaMn 1 CUCTEMOW MOABMXKHbIX LUTOPOK (puc. 3).
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Puc. 3. Cxema o6opydoeanus xamep xaonveo6pazoeanus (C peuupryasmopamu u moHKoCA0UHIMYU
xaonveobpasyrowumu 6aoxkamu):
1 — kamepa xJ0nbcoGpasoBalMst; 2 — MOJaYa HCXOANOU BOAbI; 3 — OTBO/ BO/IbI B OTCTOHIMK; 4 — 30114 B3BCHICIIIOTO CJIOS;

5 — ToHKocAoiitble XJI0MbcoGpasyiolme 610KH; 6 — ropH3oHTATBHbIN MepdOPHPOBAIIKDIA TPYGOTIPOBO; 7 — HCIOBHKHBIC HACIKY;
8 — CHMMCTpPHHIIbIC NO;IBHXHBIC CTBOPKH; 9 — 0Ch BpalllCIiHsl TIOABIXKIILIX cTBOpoK; 10 — BTyaku; 11— perarn; 12 — tarw; 13 — wranra;
14 — nanpasasiolie

TOHKOCNONHO-3XEKLUMOHHbBIE KamMepbl XI1onbeobpa3oBaHnd ¢ perynmpyeMon CTeneHbto
aKeKkumn uenecoobpasHo UCMONb30BaTb MNPU  PEKOHCTPYKUMM KamMep, BCTPOEHHbIX B
rOpM30OHTarbHble OTCTOMHWUKKW, N OCBETNNTENEN CO CNoeM B3BELUEHHOro ocajka AfMHOW He
bonee 6 M. [lpn 6Gonbwon ANUHE CTeneHb pereHepauun SBNAETCA  BENUYMHON
Heperynupyemon u MoOXeT ObiTb paccuMTaHa no pas3paboTaHHOM MeToAMKE C Y4eToM
XapaKTepHbIX 0COOEHHOCTEN KaXKA0ro BOAONCTOYHMKA.

Mpn  ocBeTNeHUn  ManoMyTHbIX  BO4  ANS  MNOBbLIWEHUA  KOHUEHTpauum
peuMpKynupyemMon B3BECU W YyBENMYEHUS ee TnmapaBfvyeckon  KPYnMHOCTU  Hapg
peumpKynaTopammn Ha BeicoTe He MeHee 0,8-1,0 M ycTaHaBNmMBatOTCS TOHKOCIOMHbIE BOKN.

MpMHUMNManbHO MHAA KOHCTPYKUMS peumpKynsaTtopoB paspabotaHa B CnoHUN AKX. B
4YacTHOCTW, B Kamepax XnonbeobpasoBaHus 3awnamneHHoro Tuna (puc. 4) ans
PeunpKynauun  ocagka npUMEHSATCA ManorabapuTHble annapartbl, XapakTepusyemble
3HauMTENbHO MeHblen (B 4-5 pa3) MeTannoeMKOCTbl0 MO CPaBHEHUKD C paHee
npegnaraeMbiMyu UMW KOHCTPYKUMAMWU. Takne peumpKynsTopbl YCMNELWHO 3KCNyaTupyrTca
Ha page  BOAOMPOBOAHbLIX — CTAHUMKA M MO3BOMAT  CYLIECTBEHHO  MOBbLICUTb
NPOU3BOAUTENBHOCTb COOPYXKEHUN.

Kak yxe oTmMeyanocb, addeKTUBHOCTb paboTbl kamep XSfionbeobpas3oBaHuUst MOXET
ObITb NOBbLILIEHA 3@ CYET UCMOMb30BaHMA MEXAHNUYECKNX MeLLanok. Bonpockl npakTtuyeckoro
NPUMEHEHNA NpeanaraemMbiX KOHCTPYKUMA N peLleHnin 4oSmMKHbl ObiTb NpopaboTaHbl C TOYKM
3pEHUST  TEXHOMOMMYEeCKMX U  TEXHUKO-9KOHOMMYECKMX nokasaTtenem Ond  Kaxaoom
BOJOOYNCTHOW CTaHLUN.

3.3. OTCTOMHUKN U OCBEeTNUTENN CO CNoeM B3BELUeHHOro ocaaka

B coBpeMeHHOW npakTUKe O4YUCTKM Bce Oonee LWMPOKOE MNPUMEHEHME HaxoasaT



TOHKOCIIOMHbIE  OTCTOMHblE  COOpYyXeHusi. Mcnonb3oBaHMe MeToda  TOHKOCIIOMHOro
ocaxgeHunsa nossonseT adPEKTUBHO OCBETNATL BOAY NPU CKOPOCTAX NOTOKA, AOCTUraroLLmMX
1,6-2,0 mm/c, yTO B 2-2,5 pasa Bblle, YeM B TPAOULMOHHbBIX OTCTOMHUKAX U OCBETINTENSX.
OavH 13 npumepoB 06OPYAOBaHUSA TOHKOCIIOMHBLIMU 3fIEMEHTaMN rOPU3OHTarIbHOro
OTCTOMHMKA CO BCTPOEHHOW KaMepow xnonbeobpa3oBaHnsa NpeacTaBneH Ha puc. 5.
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Puc. 4. Kamepa xronveobpasosanus ¢ Maro2abapumubimyu annapamamu 01sl peuupKyiauuu ocadxa:
1 —_ OTCTOﬁl{IIK; 2 —_ KaMcpa XHOI]]}COGP&I}OB&HHH; 3 — Kallas1 HCXOIUIO“ BO,IbI; 4 — ”ZITP_\'()()K C COILJIOM; O — CMCCHUTC/IDb;

6 — uanpasasoumit aiapat; 7 — NCPEropoIKH
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Puc. 5. Tonkocaoiinwlii 20pU30HMANGHBIL OMCMOUHUK € MOHKOCI0IHO-3KeKUUOHHOU Kamepoil xa0nbe06pa3oeanus:
1 — noj1aua uexo.aHoil BoIbl; 2 — c6Op OCBCTACHION BObI; 3 — 0TBO; OCBCTJICHHOI! BOJIbl; 4 — TOIKOCJAOMIbIC OTCTOIHbIC OJIOKH; 5 —
0TBO;1 0caaKa; 6 — TOHKOCTOiTHbIE XA0NbeoOpasyole 6.10KH; 7 — HPOI0JbILIC HH3KOIANOPHbIC PCIMPKYASTOPDL; 8 — cOopiiplit Kapmarn

OpgHako npu 3TOM HEOBXOAUMO YyYUTbIBaTb, YTO 3PEEKTUBHOCTL TOHKOCIIOMHOIO
ocaxgeHus onpeaensieTcss He TOSbKO npoueccamu, MPOUCXOAAWMMN B TOHKOCITOMHbIX
afeMeHTax, HO 1 TakuMM (pakTopamm, Kak Ka4eCTBO MOArOTOBKM XI1OMbEB, NOCTYNatoLWMNX Ha
ocaxaeHue, paBHOMEPHOCTb cbopa W pacnpedeneHnsa BoOAbl, HAOEXHOCTb CUCTEMBI
yaoaneHnsa ocapgka. [loatomy npu nposefeHum paboT no obopyaoBaHUK TOHKOCIOWHbIMU
Gnokamy OTCTOMHMKOB W OCBETAMTENEN HeobXxoaMmo npeaycMOTpeTb Crnocobbl Nno
NOBbILLEHNIO 3IEKTUBHOCTM MPOLIECCOB XNONbeobpasoBaHus, YBEMUYEHUIO KONUYeCTBa
COOpPHbLIX NOTKOB C UENbl MOBbIWEHNA Ko3dduUMEHTA OOBBLEMHOrO MCMNONb30BaHMS
COOPY>KEHUN.

Kpome TOro, Heo6xogMMO y4YMTbIBaTb, YTO TOHKOCMOWHbIMM Onokamm MOryt ObiTb
obopyaoBaHbl TOMBKO TE€ OTCTOMHMKM, B KOTOPbIX OCYLUECTBNsSieTCca 3PGEKTUBHOE WU
CBOEBPEMEHHOE yaarneHne ocafka, Tak Kak ero HakonseHve noA TOHKOCNOWHbIMKU Briokamm
NPUBOAMUT K PE3KOMY YXYALLEHUIO Ka4eCcTBa OTCTOEHHOW BOAbI.

Takum ob6pa3om, HeobxooMM  KOMMMEKCHbIM  MOAXOA4 K  PELeHu  BCexX
TEXHOSIOrMYECKMX  MPOLECCOB, CBSA3aHHbIX C  XfonbeobpasoBaHMEM, OCaXKAEHUEM,
yaaneHnem ocagka, a Takke ruapaBinydecknm pexxmmom paboTbl OTCTOMHBLIX COOPY>KEHUN.

B Poccum oo HacToswero BpEMEHN TOHKOCHOWHbIE OTCTOMHUKM MMenn Hebonbluoe
npuMmeHeHne. OCHOBHOM MPUYMHOM 3TOrO0 HABNANOCH OTCYTCTBUME CEpPUMHOro Bbirycka
TOHKOCJIOMHbIX 3NIEMEHTOB U BFIOKOB U3 HUX.



B HacToswee Bpems npegnaralTca K MCNOMb30BaHWO  COTOBNMOKM 13
NONMATUIEHOBBIX MMIEHOK U U3 PYyrOHHOro Matepuana [1BX, KoTopble XapakTepusylTcs
Tpebyemon  npovHOCTbIO M obnagalT  HeobxoouMon  (PU3MKO-XMMUYECKON U
OaKTepnonorM4yeckon CTOMKOCTbIO U AONTOBEYHOCTLIO.

HAUN KBOB paspaboTtaHa TexHONOrMs W3roTOBMEHUS COTOBOM KOHCTPYKUUW U3
NONMMATUNEHOBOW MIIEHKN, YTO MO3BOMSET OCYLWECTBNATb BbINYCK COTOBMOKOB N0GOro
pasMepa B 3aBUCMMOCTW OT MapamMeTpoB OTCTOMHOIO coopyxeHud. [Npu u3rotoBneHun
COTOBMNOKOB NONMMaTUNEHOBAs MreHKa CBapuBaeTCs B TakoW nocrefoBaTenbHOCTU, YTOObI
obecneuntb ero Havbomnblyld NPOCTPAHCTBEHHYID YCTOMYMBOCTL W BO3MOXHOCTb
pacTsarMBaTtb Ha pambl TONbKO B YETbIPEX KparHUX svenkax (puc. 6).

[nvHa TOHKOCMOWMHBLIX 3N1EMEHTOB NpuHATa 40 1,5 M, a yron HakrnoHa K ropu3oHTY
JormKkeH coctaBnaTtb 70-75°.

MHoronetHMe ucnbiTaHUa  paboTbl  TOHKOCIOMHBLIX  COOPYXXEHWn Ha  psge
BOAOMPOBOAHbLIX CTaHUM/A MOATBEPAMNM BbICOKYHO 3(dEKTUBHOCTbL MeToAda OcaXaeHus
B3BECM B CNOSIX HebOMbLOW BbICOTbI. Pa3paboTaHHas KOHCTPyKUuMs OMOKOB npocTa npwm
MOHTaxe, HaZeXXHa 1 JOoNroBeyHa npu akcnnyaTaumm.

B HacTtodwee Bpems paspaboTtaHa TexXHONOrMs CBapkM W OpraHu3oBaH
NPOMBILLMEHHBIN BbINYCK COTOOMOKOB yKa3aHHOMW Bbille KOHCTPYKUMW M3 MOMNITUIEHOBOW
NMEeHKU ONA passiMyHbIX TUMOB COOPYXXEHUN.

Puc. 6. Touxocaoiinviii comoOA0K U3 NOAUIMUNEHOBOU NAECHKU:
4 — o6uMH B, 6 — B CAOKEIIOM BYJAC IIPH TPalICIIOPTHPOBKC;
1 — TOHKOCAOHIBIH 6JIOK H3 HOMNITIHACIIOBOH IICIKH, 2 — CTEPSKHH JJS PacTs-
JKCHHS cOTOGNI0KA

YN "Wuctutyt MoceogokaHanHUWnpoekT" paspaboTaH TOHKOCMOWHBLIA MOAYIb
COTOBOr0 TUNa C caMOHecyLlien cnocobHocTblo (puc. 7.). N3 pynoHHoro matepmana MNBX
mMapku [1-74 tonwwuHon 0,4-0,5 MM M3roToOBNAKTCA NPOPUITbHBbIE NUCTBI, U3 KOTOPbIX YXe
HenocpeaCcTBEHHO Ha CTaHUUKU NMPOoM3BOAAT COTOBNOKN C NOMOLLBIO KOHTaKTHOW cBapku. [Ans
9TOW cBapku paspaboTaH M M3roTOBMEH crneumanbHbin annapat. [NonyyeHHble B pe3ynbtarte



cotobnoku obnagatoT caMOHECYLLEN CNOCOBHOCTLIO.
MponsBoguTenbHoCcTb 06opyaoBaHusa coctasnseT 20 cotobnokos B cyTku. nowaab

ANs pasMmeLleHns ycTtaHoBku pasHa 1,7 M’

TOHKOCNOWHbIE 3MIEMEHTbI MOXHO TakKkKe WCNonb3oBaTb ANA 00e3BOXMBAHUA U
ynnoTHeHnss ocagka. C  9TOM Uenbl  TOHKOCHOWMHbIE MOAYNM  yCTaHaBNMBaKT B
LWaMOYNOTHUTENAX OCBETNUTENEN HWkKe LWnamonpueMHblx okoH. O6opyaoBaHue
LWNaMOynSIOTHUTENEN TOHKOCHOWHbIMM Briokamn co3fgaeT Xopolwuve rmapoanHaMmmudeckune
yCrnoBusa AN rpaBUTALUOHHOMO YMNMOTHEHUSS M 06e3BOXMBaHMA OCagka, YTO MNO3BOMseT
YBENUYNTb NEPUO, €ro HAKOMMEHNS, YMEHbBLUUTL KONIMYECTBO cOpacbiBaemMon C HUM BOAbI.

[nsa vHTeHcnukaumm npoueccoB OYUCTKM BOAbl B OCBETIMTENSAX CO B3BELLUEHHbIM
0CagKkoM MOXeT ObITb MCNOSb30BaH METOA PeumpKynauum ocagka, npegnoxeHHsin CnoHN
AKX (puc. 8.). TllpymeHeHve oOcCBeTNUTENEN-PELNPKYNATOPOB MNO3BOSISET MOBLICUTL
NpPOM3BOAMTESIbHOCTb COOpYXeHun Ha 30-60%.
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Puc. 7. Touxocaoiinvie Modyau comoeozo muna uiz pyaonnozo mamepuara IBX
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Puc. 8. Oceemaumeanv-peyupxyanmop:

1 — pabouast KaMepa; 2 — CMCCHTCADb; 3 — KaMepa XJolbeoGpasonailusi;
4 -- NAPABASIONIMH ANUAPAT; 5 — paclpe/cauTeablas Tpyoka; 6 — ocaj-
KOYILIOTHHTCAL, 7 — A0TOK; 8 — okua; 9 — 3anumibii Koapipex; 10—
CIOU B3BEWEHHOTO ocaaka; 11 — TpyObl Ans nepenyckaHMUs B3BEIICHHOrO ocal-
Ka; 12 — Tpy6wl 1A BLIMycKa YIIIOTHEHHOTO ocadka; 13 — naTpybok;
14 — conno

3a cueT peuupKkynsuMM ocagka OOHOBPEMEHHO CYLLECTBEHHO MOBbILaeTCs
GapbepHasi pofib COOPYXEHUI NEPBON CTYMNEHN OYUCTKN B OTHOLLEHMM MNIIaHKTOHA, COCTaBNAs

(B 3aBMCUMOCTM OT BMAA NNAHKTOHA) 90-+-100%

Kpome TOro, peumpkynsumsi ocagka nos3BonsieT 6e3 yxyaleHuss KadecTBa OYUCTKU
yTUNM3NPOBaTb MPOMbIBHbIE BOAbI (PUMbTPOBASbHBIX COOPYXXEHUIN NyTEM UX PAaBHOMEPHOTO
nepekaunBaHus U3 pesepByapa-ycpegHuTens B rofloBHOM y3en BOAOOYNCTHOM CTaHLUMMW.

3.4. DunbTpbl

Kommenmaputi TAPAHTa
Cm. makxe TpebosaHus (lNpunoxeHue 2) K punbmpam 80003abOPHbIX CKBAXUH,
ymeepxxdeHHble CHull 2.04.02-84* "BodocHabxeHue. HapyxHble cemu u coopyxeHus"

Onsa ynyyweHuns paboTbl AENCTBYIOLLNX CKOPbIX (PUNbTPOB PEKOMEHAYETCS:

BoccTaHOBUTL MPOEKTHYI BbICOTY WU KPYNHOCTb 3epeH (OuUnbTpyloLWen 3arpy3ku Ha
BCEX ounbTpax, Tak Kak B pesyrbTaTte MHOrofieTHEN JKCnnyaTtauum BeCcbMa 4acTo CKopble
PUNbTPbI UMEKT HEAOCTATOUYHYIO BbICOTY 3€PHUCTOrO (OUNbTPYIOLEro Crod, COCTOSALWEro u3
3epeH MNOBbILLEHHOWN KPYNHOCTU. JQKCnnyaTaums NoAo0HbIX CKOPbIX (PUITbTPOB BbI3bIBAET HE
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TONbKO CHUXEHWEe 3(PPEKTUBHOCTU OYMUCTKM BOAbl, HO W yXyAlWeHue UxX TMPOMbIBKU
Bcrneacteme cnaboro paclwmpeHna UbTPyLWero Ccrod npyM nNpOMbIBKAX M MNIIOXOro
yaaneHns OTMbIBaeMbIX 3arpA3HeHUn U3 HagdunbTPOBOro MNPOCTPAHCTBA, YTO B CBOK
oyepenb MNPUBOAUT K HAKOMMEHUK CNOS OTMAOXEHUWW Ha MOBEPXHOCTU UNbTpYyoLen
3arpysku, yBenuyeHuio Temna npupocTta notepu Hamopa v CHUXEHWUIO NMPOJOITKUTESTbHOCTU
dounbTpoumKna.

[MoBbicMTb (MO BO3MOXHOCTW) OOHOPOAHOCTb 3€peH UMbTPYIOLWEN Harpysku.
Oencteytowmm CHul paspelueHo npMMeHeHne ang 3arpy3ku CKOpbIX (OUnNbTPOB 3€PHUCTBIX
UnNbTPYOLWNX MaTepuanoB ¢ KOaMUUMEHTOM HeoaHopoaHocTn Gonee 2. BmecTte ¢ Tem
ANs  CKopbIX UNbTPOB XenaTenbHO npuMeHeHne 6onee OAHOPOAHbLIX 3€PHUCTbIX
MatepmanoB. OTO MNO3BOMSAET MNOBbICUTb 3IPAPEKTUBHOCTL MPOMBIBKM W CHMXAET pacxon
NpoMbIBHOM BOAbl. B HacToswee Bpema pag npegnpusatui ("Bonrorpagckun kapbep”, ropa
"XpycTtanbHasa") BbiNycKatT BbICOKOKAaYeCTBEHHbIM OQHOPOAHbLIN (OUMBbTPYIOLWMIA MaTepuarn C

KoadhdpumumeHToM HeogHopogHocTn 1,5-1,6 nMpu KpynHOCTU 3epeH B npeaenax 0,63+1,25
MM. [HaHHbIN 3epHUCTBIM MaTepuan MoxXeT 39PEPEKTUBHO MUCMNOMb30BATbCA B CKOPbIX

dunbTpax ¢ BbICOTOW Crosi, paBHOM (0’7_0’8)+(1’2_1’3) M.

Mcnonb3oBaTb AnNa 3arpy3kM (ubTpOB pasfunyHble QUNbTPyoLWKWe maTtepuansl,
paspelleHHble K npuMmeHeHunto MuH3gpasom Poccuu, ¢ 6onee pasBuTon, YeM Yy necka,
NOBEPXHOCTbIO: APOBMEHbIV KEPaM3UT, LUYHIMM3UT, FPaHOLUOPUT, BYNKAHUYECKUE LWNaku m
MHoOrne apyrue. 3T0 NO3BOMNUT UHTEHCUUUMPOBATEL PaboTy unNbTPOBaNbHbIX COOPYKEHWUN,
YMEHbLWNTb AedULMT B KBapLEBOM MNecKe 3a CYET UCMONb30BaHNA MECTHbIX MaTepuanoB 1
3HAYNTENBHO COKPATUTb TPAHCMOPTHbIE pacxodbl NO MX AOCTaBke Ha 0O6beEKT. NMpumeHeHne
3EPHUCTBLIX UNLTPYIOLWNX MaTepuanoB C pPasBUTON MOBEPXHOCTbIO 3E€peH Mo3BoNseT
MOBbLICUTb NPOU3BOANTENBHOCTbL PUNLTPOBANbHbIX coopyeHnn Ha 30-50% 6e3 nposeaeHus
PEKOHCTPYKLUNN OUNbTPOB.

[MpenctaBnalT  UHTEpeCc wuUcnonb3yemble B nNocnegHue rodbl  Ha  MHOIMUX
BOOOMNPOBOAHBIX CTAHUMAX pacnpenenuTernibHble CUCTEMbl (OUNbTPOB, M3rOTOBIEHHbIE W3
AblpyaTbIX NOMNATUMAEHOBLIX TPYO C puNbTpyOWMM cnoem n3 nonuatuneHa. OcyliecTBrneH
NPOMbILLIIEHHbIV BbIMYCK yKa3aHHbIX (OUMNbTPYHOLMX 3f1EMEHTOB.

[nsa noBbllWEHNS rpsa3eeMKoCTM UIbTPYOLWENn 3arpysku, YnyyleHus KadecTsa
OYMLLEHHOW BOAbl WM cTabunusaumm pabdoTbl GUABTPOB Lenecoobpas3Ho pPaccMOTPETb
BO3MOXHOCTb OCYLLECTBIIEHUS KOHTAKTHOM KoarynauumM Ha @QunbTpax C BBeOEHUEM
koarynsHta n NMAA nepea unbtpamm, 0COGEHHO B 3MMHUI NEPUOA, Korga OTCTOMHUKA M
OCBETNUTENN CO B3BELUEHHbIM Ocagkom paboTtatT HeaddekTnBHo. Mpu peanunsaumm 3TOro
MeToda uenecoobpasHO YCTPOMCTBO [ABYXCIIOMHOM 3arpy3km (unbTpoB; B KadecTBe
BEPXHEro Criosi MOXHO UCMOMb30BaTb KepaM3nUT, aHTpauuT 1 gpyrue rnopucTtble Matepuarnsl
KpynHocTtbto 1-5 mm npu BeicoTe 0,4-0,5 M 1 obLuen BoicoTe unbTpytoLwero cnosa ao 1,8 m.

B uenax ucknioyeHns cMeLeHns rpaBUNHBIX CNOEB U NX NepeMeLlnBaHng ¢ necHaHom
3arpyskon, 4to OObLIYHO MPMBOAUT K HapyLUEHU CTabunbHOW 3KcnnyaTauum UbTPOB,
crnegyeT UCNoNb30BaTh Pa3fiMyHble KOHCTPYKUMN Be3rpaBuinHbIX ApeHaXHbIX cuctem. K Hum,
npexage BCEero, OTHOCATCA: KOJINAYKOBbIA ApeHax (KofnaykMm MNOoNuaTuneHoBble, U3
Hep)XaBeloLlen ctanu 1 ap.), LWeneBaHHble MNONNATUMEHOBbLIE TPYObl, NOMMITUNEHOBLIE
TPybbl C pas3nnYHbIMK MeTanIM4YeCKUMM BCTaBKkamMu U3 ceTyaTbiX UK LEeNeBbIX MaTepuanos
n gp. OgHOM N3 BO3MOXHbIX KOHCTPYKUMIA SIBMISAETCA NOPUCTBIN NONMMEPOETOHHbIN ApEeHax:
NOTKOBOIO TMNa, AblpYaTbli Xene3obeToHHbIN, NaTpybKoBbI 1 Op.

AOna  wHTeHcudpumkaumm  paboTbl  (UAbTPOB MOXeT ObiTb  pekomeHgoBaHa
paspabotaHHaa Opecckon rocygapCTBEHHOW akageMuen CTPoOUTENbCTBA UM apXUTEKTYPbI
YyepeayroLiasacsa npombiBka unbTpoB. [peHax npoekTupyetcs Takum obpasom, 4Tobbl no
nnowaan dpunbTpa cosgaBanncb Yepenyowmnecs 30Hbl Manon n 60nbLLIOA UHTEHCUBHOCTH.



BosHukatowme B pesynbTaTe 3TOro CtabunbHble LUPKYIISUNOHHBIE KOHTYPbI NepeMeLunBsatoT
3arpysky, 4TO MpPaKTUYECKN YyCTpaHseT rnapaBinyeckylto COPTUPOBKY U OAHOBPEMEHHO
noBbilaeT 3MPPEKTUBHOCTL MNPOMbIBKA.  [1peanoXeHHbIn  cnocob  MNpOMbIBKM  NErko
peanuayeTcsi C NOMOLLbIO MONMMMEPHbLIX ApeHaxen. Yepeyowasca npomMbiBKa no3sonseT
MOBbLICUTb CKOPOCTb (OUNbTPOBAHUSA U YBENMYUTDL NOSE3HYH NPOU3BOAUTENBHOCTL OT 5 A0
20%.

Heobxogumo obsasatenbHoe obecneyeHne WHTEHCMBHOCTM MPOMbIBKM (PUNbTPOB

cornacHo CHul, pasHon 15-16 “/(C'MZ) , Naxe ecnum aTto notpebyeT (B HEKOTOPbIX
cny4yasx) 3aMeHbl NMPOMbIBHbIX HACOCOB Ha Hacocbl 6onbLUEe NPON3BOAUTENBHOCTH.

B uenax nosbiweHUs 3EdEKTUBHOCTM U yCrioBuin paboTbl CKOPbIX (UbLTPOB
uenecoobpasHo OCyLLECTBUTb MX PEKOHCTPYKUMIO U nepeobopyaoBaHMe Ha unbTpbl C
BOJOBO34YLWHOW MNPOMbIBKOW. [loMMMO 3KOHOMMM BOAbl, 3TO MNO3BOSISET MOBLICUTb
HaOeXHOCTb paboTbl PUMABLTPOBASIbHbLIX COOPYXEHUW, YBENUYUTb BbLICOTY UILTPYIOLLEN
3arpy3km U1 MNOBbICUTb KAYeCTBO OYMLLEHHOW BOAbl. JTO ObINO JOKaszaHO OMbITOM
aKkcnnyaTtaumMm unbTPOB Ha psage BOAONPOBOAHLIX CTaHuun MocBogokaHana; ons Takux
dunbTpoB  paspabotaHa U ncnonb3yeTcs HoBas KOHCTPYKUNA  OpeHaxHOoW
pacnpenenutenbHON CUCTEMbI, @ TakKe CUCTEMbI OTBOLA MPOMbIBHOW BOAbI.

MHorga Ha cTaHuusx owmbOoYyHO MpUHSATA CXema OYUCTKM BOAbl, KOTOpas He
COOTBETCTBYET Ka4yecCTBY NpPUpOAHON BoAbl. B CBA3M C 3TMM HEBO3MOXHO Ha AEWNCTBYHOLLMNX
COOpPYXEeHUAX nonyyatb Bo4y, OTBEYatoLLyto TpeboBaHNSaM CTaH4apTa B TeYEHMe BCero roga.
Tak, Hanpumep, NpU MOBLILEHHON LBETHOCTM BOAbl Ha pPsAe BOLOOYMCTHBIX CTaHLMMA
NPUHATBI MeaSieHHble OUNbTPbl UNU ONA BbICOKUX 3HAYEHWA MYTHOCTU W LBETHOCTU
NCNONb3YyTCH KOHTaKTHble ocBeTnUTeNnn. B Taknx cnyvaax yenecoobpasHo npeaycMoTpeTb
BTOPYKD CTyNeHb OYUCTKA BOAbl: CTaHUMIO C MeasfieHHbIMW  unbTpamu  cnegyet
AoobopyaoBaTb NPSAMOTOYHLIMU OUNbTPaMn ¢ peareHTHon 06paboTkon BoAbl Nepes HUMK,
a nocrne KOHTaKTHbIX OCBETNUTENEN - BTOPYI CTyNeHb (OUNbTPOBAHNA Ha CKOPbIX (PUnbTpax.

3.5. KoHTakTHOE ocBeTneHue BoAabl

B oOHOCTYNEeHHbIX cxemax OYUCTKM BOAbl MPUMEHAOTCA TPaaUUMOHHbIE peareHTbl -
cynbdaT antoMuHua 1 nonuakpunamug. Bmecte ¢ Tem, 3a nocnegHue rofbl oTe4ecTBeHHas
NMPOMBILLIIEHHOCTb MPUCTYNUMA K BbIMYCKY KATUOHHbLIX (OIIOKYNSAHTOB, B YacTHocTu BINK-402 n
K®-91, koTopble, B OTNNYME OT aHUOHHbLIX, HECYT MONOXUTENbLHLIN 3apsad, brnarogaps Yyemy
MOryT ObITb MCNONBb30BaHbI MOIHOCTBIO UM YAaCTUYHO B3aMEH KoarynsaHTa.

Pabotel Cn6HWN AKX nokasanu, 4To NpM OYMCTKE ManoMyTHbIX LBETHbIX BOA Ha
KOHTaKTHbIX OCBeTnuTensx Havbonee uenecoobpasHO UCMNONb30BaHME  KATUOHHbIX
ONIOKYNAHTOB B COYETaHUU C KoarynaHtom. [Mpu aTOM pacxopn KoarynsiHTa CHWXaeTcs Ha
30-50%; ocTaTo4HbIM anoMWHUA B O4YULLEHHOW BOAE He [MpeBblllaeT AOMyCTUMbIX
KOHUEHTpauumn;, npoAoSDKUTENBHOCTE  (PUNbTPOLMKIA Ha  KOHTAKTHbIX  OCBETNIMTENAX
yBenuyusaetcs Ha 40-60%.

Llenecoobpa3Ho OCyLLeCTBNATL BO BXOOHbIX Kamepax BBeOEHME peareHToB C
MOMOLLIbIO CleumanbHbIX pacnpeaenutenein ¢ perynvpyemMbiM PEeXMMOM nepemelunBaHus
oynwiaeMon BOAObl C peareHTamn (B COOTBeTCTBUMM C paspaboTtaHHbiMm HUN KBOB
"MeTogudecknmu ykasaHnamn").

[nsa HTeHcnuKaumm NPoOMbIBKM (PUNBbTPYIOLLEN 3arPy3KN KOHTAKTHbIX OCBETNUTEenemn
N CHWKEHMA pacxofga nNPOMbIBHOW BOAbl XenaTenbHO MNPUMEHEHME  KOHTaKTHbIX
oceeTnutenen tuna KO-3 ¢ BOAOBO3aYLLHOM NPOMbIBKOW. [pn 3TOM crieayeT uMeTb B BUAY,
YTO BOLOBO3AYLUHAA MPOMbIBKA MOXET ObiTb 3(PEKTUBHO peanu3oBaHa B KOHTAKTHbIX
ocBeTNUTENsIX (Kak U B MPAMOTOYHbIX CKOpbIX (UibTpax) TOMbKO MNPU MUCMOSNb30BaHUM
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HN3KOro 0TBOAA NPOMbIBHOW BOAbI.
3.6. O6e33apaxuBaHne BoAbl

O6es33apaxvBaHne BOAbl B CUCTEMAxX MUTLEBOrNO BOAOCHAOXEHMS UMeeT BeCbMa
Ba)KHOE 3HA4YeHMe B CBSA3N C TEM, YTO 3TO nocrnegHu 6apbep Ha NyTU BO3MOXHOW Nepenayn
Gone3HeTBOPHbIX MUKPOOPraHnMamoB 4epe3 Boay notpebutento. Ob6essapaxuBaHue
3awmiaeTr  nNUTbEBYHD BOAY OT BHELWHEro 3arps3HeHMsi UM BTOPUYHONO  pocTa
MUKPOOPraHNM3MOB Npu TPaHCNOPTUPOBAHUKN BOAbI NO BOAONPOBOAHbLIM CETSM.

PaHee caHUTapHO-MUKPOOMONOrMYECKUI KOHTPOSb KadecTBa BOAbl OCYLLECTBIIANCA
Ha OCHOBe onpegeneHuss OByx nokasatenen: 1 - obwero umcna Gaktepun (OMY); 2 -
KONMMMHAEKCA U KONUTUTpa.

B CaHlluH 2.1.4.559-96 ypgeneHo ocoboe BHUMMaHWe 3NUAEMUONOrMYECKON
©e3onacHOCTM NUTLEBOM BOAbl B  OTHOLIEHUW 3HTEPOBUPYCOB U  NapasvTapHbIX
MUKpoopraHnamoB. B kayecTBe wuHOMKATOpa SHTEPOBUPYCHOrO 3arpsi3HEHUS MNPUHATHI
Konudoarn, KoOTopble sBRAAOTCA 0Oonee agekBaTHbIMW MOKasaTensaMm B OTHOLLEHUN
9HTEPOBMPYCOB, YEM CaHUTapHO-MuUKpobuomnormyeckme nokasatenn. B oTHoweHum
napasuTapHbix Bo30yauTenen 3aboneBaHUn 4enoBeka MNPOBOAUTCA HEMNOCPeACTBEHHOE
onpegeneHve B Bode UMCT nambnuin. Kpome TOro, B3aMeH MPEXHUX WHOUKATOPOB
3HTepobaKkTepmanbHOro 3arpsi3HEHNA BOAbl KOHTPONMMPYIOTCS o0wme U TepMOoTOoNepaHTHbIE
KONMMAOPMHble BakTepun, yMeHbLIeH HOpMaTUB No obLLEeMy MUKPOBHOMY YKcChy.

OcHOBHOM MNpUYMHOMN MOBbLIWEHNA TpeboBaHWN K Ka4yeCcTBY MUTbEBOM BOAbl MO
MUKPOBMONOrM4ecKnM nokasaTensm SBnseTcs yBenmyeHne ymcna 3aboneBaHnin, Bbl3BaHHbIX
3HTEPOBUPYCAMN U KULLEYHBIMW MPOCTENWUMMU, a TaKKe CTPEMSIEHMEM MWCMNONb30BaTb
caHuUTapHO-MUKpobuonornyeckme nokasatenu M HOpMaTMBbl, NPUHATbIE B MeXOyHapOL4HOM
npakTuke.

OddekTnBHOCTL 06e33apaxmBaHna BOAbl 3aBUCUT OT KOHUEHTpauuu u Buaa
MUKPOBUNOOrMYEeCKnX 3arpsa3HeHN, NX YCTONYNMBOCTM K UCNOSTb3yeMbIM 06e33apakmBatoLLmm
peareHTam, KayecTBa UCXOAHOW BOAbI M TeXHONormn ee obpaboTku. Npu aTom Ans yaaneHus
BCEX BMAOB MUKPOBMOMNOrMYECKMX 3arpsi3HEHWA BaXKHbl HE TOMbKO MNPUMEHEHME
ahbekTnBHOrO 0b6e33apaxmnBatolero peareHTa, Ho 1 rnybrMHa OYMCTKM BOAbI OT MYTHOCTMH,
LBETHOCTU, OPraHNYECKUX 1 OPYrMX 3arpsa3HEHUN.

MHorne mMukpobuonormyeckue 3arpas3HeHus MoryT ObiTb yaaneHbl Ha OeNCTBYHOLMX
BOOOMNPOBOAHbBIX CTaHUMSX Npu  COOMOOEHMN TEXHOSNOrMYEeCKOro mnpouecca O4YUCTKM W
obe33apaxxmBaHus BOAbI.

pynna 3HTEpPOBUPYCOB BKMOYAET pasHble N0 YCTOMYMBOCTUM K OEWUCTBUIO
AE3NHPULMPYIOLNX peareHTOB BUPYCbl, W He CyLlecTByeT YHUBEepCaribHOW TEeXHOSormm
006paboTkn BOObI B OTHOLLUEHNN BCEX BUPYCHBIX U NapasuTapHbIX 3arpAa3HEHNN.

Heobxoaumas crteneHb OYUCTKM BOAbI B OTHOLUEHUM KONM(paroB U 3HTEPOBMPYCOB,
obnagalowmx OTHOCUTESNIbHO HEBLICOKOW WU YMEPEHHOW YCTOMYMBOCTLIO K AEUCTBUIO
AE3NHMEKTAHTOB, MOXET OblTb AOCTUrHyTa npu obecnedeHun rrnyboKOM OYUCTKM BOAObl U
ncnonb3oBaHMM Ans obessapaxunBaHUa Xxfiopa UMM 030Ha B [o3ax, obecneymBaroLLmx
NPUCYTCTBME OCTATOYHOrO peareHTa B MakKCUMalnbHbIX KOHUEHTpauuax, OOMycKaemblX B
nuTbeson Boae cornacHo tabn. 3 CanllvH 2.1.4.559-96.

B 06bl4HbIX yCrOBUAX BOAOMOArOTOBKM MpU AOBEAEHUN KadyeCcTBa OYULLEHHOW BOAbI
A0 TpebyeMbiXx HOPMATMBOB KOHLEHTpaLUMs BUPYCOB B Hen cHmkaeTcsa Ha 80-93%. Mpuyem,
yem rnybxe ouumcTKka BOAbl OT B3BELUEHHbIX BELWECTB, TemM Jydwe AoCTyn
Ae3nHuumMpyloLero peareHta Kk Gaktepusm 1 Bupycam, Tem adpekTBHee npouecc ee
obe33apaxxmBaHus.



MoBblweHne rmybuHbl OYMCTKM BOAbl Ha OENCTBYHOLUMX BOLOMPOBOAHbLIX CTAHUMAX
MOXeT OblTb [OCTUIMHYTO 3@ CYET YMEHbLUEHUA Harpy3kM Ha OYUCTHbIE COOPYXEHUA W
WMHTEeHCUMKaLnmn npoLecca KoarynmpoBaHUs U OCBETIIEHUS BOAbI.

Ecnn B BOOOUCTOYHMKE OOHapyXeH Bupyc renatuta A, UUCTbl NaMbnui  mnm
9HTEPOBMPYCbI, KOTOpble Hambonee yCTOMYMBBLI K OEWCTBMIO Xnopa, TO B 3TOM cry4vae
HeobXoaMMO NPUMEHEHNE crieumnarnbHbIX TEXHOSOMMI N0 OYMCTKE 1 06e33apaknBaHuio Boabl,
OCHOBHbIE€ MOJSIOXEHNA KOTOPbIX U3IOXeHbl B "PyKOBOACTBE MO MPUMEHEHUID TEXHOMOMUN,
obecneuvnBaromnX anuaemmyeckyto 6e30nacHOCTb NMUTLEBOW BOAbI B OTHOLLUEHWW BMpyca
renatuta u gpyrux asHteposupycoB" (HUWM OKI wmm. A.H. CbicuHa AMH CCCP) u
"TexHONMorn4eckom perfnameHTe Nno o4YncTke N obessapakmBaHu NPUPOAHbLIX BO4 OT LUCT
NaToOreHHbIX KUWeYHbIX npocTenwmx n avuy rensmudTtos" (MMM v TM E.N. MapunHoBckoro
'KCH).

CaHllvH 2.1.4.559-96 npepycmoTpeHbl 6onee BbiCOKME TpebOBaHUA K KOHTPOSIHO
KayecTBa BOAbl N0 BaKTepPMONOrM4ecknm nokasaTensm.

Xapaktepusys oTAenbHble WHAMKATOpPbl  OMOMOrMYyeckoro 3arps3HeHus BOAbI,
HeobXo0aMMO OTMETUTb, YTO TEPMOTOSNEPAHTHbIE KONMMGOPMHbIE BaKTepuUn yaoBNeTBOPSAIOT
TpeboBaHNAM WHAOMKATOPOB (OEKaNbHOro 3arpsi3HEHMsl, M UX KOHUEHTpauuss B BOoAe B
OONbLUMHCTBE CnyyaeB NPsSiIMO NPONOpUMOHanbHa KoHueHTpaumn E. coli, HO NOCKOMbKY OHM
noggarTcs ObICTPOMY OOHapYXXEeHWI0, TO WrpalT BTOPUYHYKD pPOSfib Kak WHAWKATOPbI
3 PEKTUBHOCTU NPOLIECCOB OYUCTKMN BOAbI OT dheKanbHbIX DakTepun.

Obwme «konudopmHble OGakTepun Takke nerko noaJalTcs OBHapPYXXEHUI W
KONMYecTBEHHOMY OnpeaeneHunto, aTa rpynna - reteporeHHa. [NpeacraButenen aTon rpynnbl
MOXHO OBOHapyXWTb Kak B CTOMHOM BOAE, TaK U B OKpPYXaloLen cpefe, a Takke B NUTbEBON
BOAE C OTHOCUTENbHO BbICOKOW KOHUEHTpauuen nutaTenbHblX BewecTs. Kpome Toro, K Hen
OTHOCATCA BuAbl OakTepwuin, KOTOpble MOryT pas3MHOXaTbCA B MPUPOLHOM UMK
BOAONpoBOAHOM BoAe. [103TOMy AaHHbIM NOKa3aTelb MOXET UCNONb30BaTbCA Kak MHOUKATOP
3(PPEKTUBHOCTM CUCTEMBI BOOOCHADXEHMS, a Takke ONs MUKPOOMOMNOrM4YEeCKoro KOHTpPOns
KayecTBa OYULLIEHHON BOAbI, NOA4AaBAaeMOKN B BOLOMNPOBOAHYHO CETb.

MpucytcTBre cynbpuUTpeayumpyowmnx KNocTpuann B NUTLEBOM BOAE yKa3bliBaeT Ha
HeLOCTaTOYHY0  3PEKTUBHOCTL  OYUCTKM M obesszapaxmBaHuss Bodbl. [laHHble
MUKPOOPraHn3amMbl He criegyeT WCNonb3oBaTb Kak WHOMKATOPbI OSf1 KOHTPONA KadecTsBa
NUTLEBOW BOAbI B pacnpenenntenibHbIX CeTSX, Tak Kak OHM MOryT OBHapyXMBaTbCA HAMHOTO
nosgHee v ganblue OT MecTa 3arpsi3HEHus!.

Konudarn - KOCBEHHbIN MHANKATOP BUPYCHOIO 3arpsi3HEHUs1 BOLbl - MOXET CAYXUTb
AONOSTHUTENbHBIM KOHTPONeM 3adPEKTUBHOCTU OYUCTKU UITM OLLEHKU COCTOSIHUS TPYHTOBbIX
BOA.

YpoaneHvne npocTenwmx nydlle Bcero OOCTUraeTca npu npaBuSibHOW 3KcrnyaTauuu
BOJOOYUCTHBIX COOPYXKEHUI N CUCTEM pacnpeneneHnsa Boapl.

MeToabl MUKPOBMONOrMYEeCKOro 1 Napa3nToNorM4ecKoro aHanmsa ycTaHaBnNnBaroTCA B
cootBeTcTBUM ¢ MYK 4.2.6711-97 "MeToabl CaHMTapHO-MUKPOOMOMOrM4yeckoro aHanusa
nuTbeBon Boabl"; MYK 4.2.668-97 "CaHuTapHO-napasnTonorndyeckme nccnegoBanust Bogbl”;
MY 2.1.4.682-97 "MeTtoguyeckme ykasaHua MO BHeAPEHU u npumeHeHuwo CanlluH
2.1.4.559-96".

OaHUM 13 OCHOBHbBIX MeTOA0B 0b6e33apaXkMBaHUs BOAbl ABMASETCA €€ XITOpUpOBaHNe C
NCMNOSIb30BaHNEM >KMAOKOIO Xfopa W pasfnU4YHbIX XroppeareHToB. B HacTosiwee Bpems
NOCTOSIHHO NpoBOAATCA pPaboTbl NO COBEPLUEHCTBOBAHWUIO TEXHOMOMMK XSIOPUPOBaAHUA W
KOHCTPYKLMUN YCTPOUCTB ANSA BBEAEHUS Xrnopa B BO4Y.

Ha BOOOOYMCTHBIX CTaHUMSAX B OCHOBHOM MPUMEHSIIOTCA paHee BbiNyCKaBLUMECSH
xnopatopbl  TMNa JIOHMU-100 u coBpemeHHble xnopatopbl  Tuna  AXB-1000

1,28+12,8

NPOM3BOANTENBHOCTLIO MO XNOpY kr/y. MpenctaBnsawT MHTEpPeC npeanaraemble
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dupmamu CLUA, dpaHuun n gpyrmx ctpaH BakyyMHble XJlopaTopbl NMPOU3BOAUTESIbHOCTbLIO
00 50 Kr/u.

[MepcnekTuBHbBIM CNOCOBOM  XJTIOPUPOBAHUS ABNAETCA MNPUMEHEHWE TMMNOXnopuTa
HaTpus, NOJly4aeMoro Ha MecTe nyTeM 3feKTponmM3a pacTBOPOB MoBapeHHowW conu. [ns
obe33apaxmBaHna BOAbl Ha BOLOMPOBOAHLIX COOPYXKEHUAX Maron MNpOU3BOAUTENBHOCTU
OTe4YeCTBEHHOMW NPOMBbILLSIEHHOCTBIO BbIMYCKAOTCA SNEKTPONU3HbIE YCTaHOBKW.

Pan 3apybexHbix ¢uUPM NPOU3BOAAT 3NEKTPONM3epbl, KOTopble MOryT ObiTb

NCNosb3oBaHbl Ha cTaHuusx npousBoguTenbHocTbto Ao 300 TobIC. MB/CYT- PasnnyHbimn
OTeYeCTBEHHbIMU MPeanpUATUAMU npegraratoTcs HOBble KOHCTPYKUMM obopyaoBaHusa Ans
nonyyeHns obessapaxvBaroLnx peareHToB.

Bnepeble B Poccum Ha KpynHOM BOAOOYUCTHOW CTaHuuu 1. KemepoBo BHepeHa
TexHonornss obeszapaxuBaHusi C WUCNOMb30BaHMEM TEXHMYECKOrO [MMNOXMopUTa HaTpus.
AnuTenbHbIn ONbIT 3KCnnyaTtaunum [OaHHOW TEXHOMOMMU MO3BOSMUI pelnTb HEKOoTopble
npobnembl, BO3HMKAKWOLWME NPU  MCMNOMBb30BAHWM  FMNOXMOpUTa HaTpusA, M nokasan
3 (PEKTUBHOCTb €ro NPMMEHEHNS, KOTOPOE NO3BOSIAET:

- YNYYLWUTb 3KONOMMYECKY0 CUTYyauuo HacerneHHOro nNyHKTa;

- MOBbLICUTb 3KONOMMYECKYIO N TMIrMeHnYecKkyro 6e3onacHOCTb NPON3BOACTBA;

- CYLLEeCTBEHHO YMEHbLUNTL KOPPO3nto ob6opyaoBaHna n TpybonpoBoaoB;

- MOBbICUTb 3KOHOMUYHOCTb NPOU3BOACTBA.

OcobeHHO uenecoobpa3HO NPUMEHATb OaHHbIA MeTod obe33apaxuBaHus B TeX
ropofax, rae xmMmmuyeckasi npoMbILLNEHHOCTb BbINyCKaeT MnoxXfopuT HaTpuS.

Kak yxe oTmedanocb paHee, OOMbLIMHCTBO MWKPOOMOMNOrMYeCcKnUX 3arpsasHeHumn
HEBBLICOKOM WM YMEPEHHOW YCTOMYMBOCTM K OENCTBUIO Ae3VH(EKTAHTOB MOXET ObiTb
yaaneHo B Npouecce OYUCTKM BOAbl TpaAMUMOHHBIMKM MeTodaMun 1 ee obessapaxvmBaHUeEM
xnoppeareHTamum.

OpHako HopMarbHble YCrOBUS XIOPUPOBaHUA (COAepXaHWe OCTaTOYHOro Xrfiopa He
meHee 0,5 mr/n npu KoHTakTe B TeyeHne 30 MUH) MOTyT YMeHbLUNTL cogepxaHue E. coli n
HeKkoTopblX BUpycoB Oonee 4em Ha 99%, HO He UUCT M OOUMUCT NaApPasUTUPYHOLLMX
npocTenwmnx. Ons o4YMcTkm BoAbl OT MUKPOBMONOrMYECKNX 3arpAasHeHn (BuUpyc renatmta A
UKW UMCTbl NAMBIIMIA), YCTOMYMBBIX K OENCTBUIO XroppeareHToB, Heo6xoaMMO yBenuymMBaThb
BpeMsi KOHTakTa BoAbl ¢ xnopom ot 0,5 go 3 4 npu cogepxaHnm OCTaTOMHOro xXsiopa B BoAe

50,6 yr/n.

Mpn wucnonb3oBaHMM MNOBLILWEHHBIX 03 Xnopa Ans obpaboTkm Bogbl criegyet
npegycMoTpeTb AexXSIOpMpoOBaHWe BOAbl Ha BbIXOAE M3 pe3epByapoB YUCTOW BOAObI UMK Y
notpebutensa (KMnsyeHnem), KOTopbIn JOIMKEH OblTb CBOEBPEMEHHO OMOBELLEH.

XnopvpoBaHue BoAbl, NpoBoauMoe B OonbwKX MacwTtabax, No MHeHU psga
y4YeHbIX, BbI3Baro LWNPOKOe pacrnpocTpaHeHMe Pe3NCTEHTHbLIX K XNTOPY MUKPOOPraHU3MOoB.

Bce 310 onpegenuno HeobxoAuMMOCTb MPUMEHEHUS anbTepHATUBHbLIX METOOO0B Mpu
obe33apakmBaHumM BOAbI.

B page cnyyaeB npu obpaboTke ManoMyTHbIX BOA, UMEKOLMNX CPEAHIO LUBETHOCTb,
BO3MOXHO ucnonb3oBaHne Y®-usnydenusa. [lpy aTOomM crnegyeT wumMeTb B BuUAy, 4TO
Y®-nsnyyeHne He NCKNOYaET 3aKNYNTENbHOro atana XnopupoBaHus.

Mpn nepBuyHOM obe33apaxvmBaHUM BOAbl BO3MOXHa KOMOMHaumMss MeTodoB
xnopupoBaHmsa u Y®-uanyydyenusa. lNpu aTom [osa xnopa MOXeT ObiTb YMeHblleHa Ha
15-100% npu ycnoBum obecrnedyeHnss TEXHONOrM4Yeckonm 3IPGPEKTUBHOCTN NOCNEayOLMX
3aTanoB BOAOMOArOTOBKM  (kKoarynauuu, oTcTamBaHus, unbTpoBaHus W T.n.). Ha
3aKYNTENBHOM 3Tane obessapaxnBaHusa Boabl YP-usnyyeHne Heob6xogumMo NpUMEHsTb B
coyeTaHMn C OpyrMMM  XroppeareHTamu aAng  obecnevyeHus  NPOSIOHMMPOBAHHOMO
BakTepmungHoro adpdekTa B pa3BoasLLUnX BOAONPOBOAHbLIX CETAX.



O6es33apaxvBaHne BOAbl ynbTpauMoneToBbIMM  JfiydaMyM Ha  BOAOMPOBOAHbLIX
CTaHUuAX gaBndeTcs BecbMa 9(EKTMBHLIM U MEPCNEKTUBHBIM B CBSA3W C CO3aHMEM B
nocrnegHue rogabl HOBbIX 3KOHOMUYHbIX YCTAHOBOK Y®-o6e33apaxunBaHus C yny4leHHbIM
Ka4yeCTBOM MCTOYHWMKOB U3MNYyYEHUS U KOHCTPYKLUIN PeakTOpOB.

Ob6es3apaxuBatowlee pgenctene Y®D-u3nyyeHMs OCHOBAHO Ha HeobpaTuMbIX
nospexgeHnax monekyn AHK PHK mukpoopraHnamoB, Haxogsawmxca B BoAe, paspbiBe vnu
HapyLWEeHNN XUMUYECKMX CBA3EN OpPraHM4eckonm MOMEKynbl, 3a CYEeT (OTOXMMUYECKOrO
BO3ENCTBUA JTYYNCTON SHEPTUN.

MpumeHeHne meToaa YP-nsnyydeHns B Kaxaom crnydae JOIMKHO ObiTb 0GOCHOBAHO C
TEXHOJSTIOrMYECKON N TEXHUKO-3KOHOMUYECKON TOYKN 3PEHUSI.

Mcnonb3oBaHne 030Ha Anga obessapaxuBaHusi BOAbl UMeeT psg NpenmyLecTs nepea
apyrummn  metogamu. Kak CUnbHbIM OKUCIIUTENb OH OOHOBPEMEHHO obe33apaxuBaeT u
obecuBeunBaeT BOAy, Yny4ywaeT ee opraHonenTuyeckMe nokasatenu. MexaHuam
BO34ENCTBUS 030Ha Ha MUKPOOPraHn3mbl obycnosneH BNUSHNEM Ha
OKUCIUTENBbHO-BOCCTAHOBUTENBHYKD CUCTEMY WM Ha npoTtonna3My krnetok. O30H Kak
obe33apaxuBaroLmi peareHT gencTeyeT bbicTpee xnopa B 15-20 pas, n ero 6akrepmungHbIn
a(peKT B MeHbLUEN CTENEHM 3aBUCUT OT TemnepaTypbl U pH BoAbl.

O30H oKkasbiBaeT Oonee akTMBHOE OENCTBME Ha BUPYChbl U Apyrne MUKPOOPraHu3mbl,
YCTONYMBbIE MO OTHOLLUEHWIO K XrOpy. Tak, Npu YCNoBWUW, YTO KOHLUEHTpauus OCTaTOYHOro
030Ha nocne 12-MWHYTHOroO KOHTakTa ¢ Bogon coctasnset 0,3-0,8 mr/n, gocturaertcs
BbICOKasi CTENeHb MHaKTUBALMN SHTEPOBUPYCOB N LUCT NaMbnunn.

B HekoTopbIX crnyyasx mMoryT ObITb MpUMEHEHbI Apyrne crnocobbl obes33apakmBaHus
Boabl. Hanpumep, 3a pybexom HaxoAWUT LIMPOKOE MNPUMEHEHWE OUOKCuA Xnopa,
obnapgarowmn BbiCOKkOn bGakTepuumaHon cnocobHocTblo. OH obecneuymBaeT Heobxogmmoe
NPOJIOHIMPOBaHHOE BGakTepMuMagHOE AENCTBME MPU MEHBLLUNX A03aX MO CPABHEHMIO C XJTOPOM
N TUNOXNOPUTOM  HaTpus. JTOT  peareHT NPOM3BOAUTCA  HEMOCPEACTBEHHO  Ha
BOAOMPOBOAHbLIX CTaHUMAX, O4HAKO OTeYyeCcTBEHHOe obopyaoBaHve AN ero nofnyyYeHust He
BbIMyCKaeTCa NpOMbILLIEHHOCTLI0. Kpome Toro, ans obessapaxunBaHna BoAbl MHOr4a MoryT
OblTb MCNONb30BaHbI TMMOXIIOPUT Kanbuusi, NepmaHraHaT kanus, nog v ap. BoamoxHo
COBMECTHOE UCMNOJSIb30BaHNE pasnnyHbiXx MeTo4oB 0b6e33apaKmBaHUsA BOAbI: XOpUpoBaHue,
030HMpOBaHue, Y®-usnyyeHune u ap.

Bonpocbkl ncnonb3oBaHust TEX UMM UHbIX CNOCOB0B 06e33apaXkmBaHus, Kak Npu HOBOM
CTPOMTENbLCTBE, TaK U NPU PEKOHCTPYKLUN U MOLEPHU3aUUN BOLONPOBOAHBIX COOPYKEHUN,
AOJTKHbI pewlaTbca no pesynbTartam TEXHOSOrMYECKNX N3bICKaHUI n
TEXHUKO-3KOHOMUYECKOr0O  0BOCHOBaHMSA C  y4eTOM  BbINOMHEHWA  TpeboBaHui MO
©e30nacHOCTN MPUMEHSIEMbIX METOAOB MO OTHOLLEHMIO K MOOSAM M OKpyXawuen cpege, a
TaKkKe K Ka4yecTBy NUTbLEBOW BOAbI.

B npouecce BogonoaroToBkn, npu obes33apaxuBaHUW XxrnoppeareHTamu BOAbl,
coAaepXallen opraHudeckue 3sarpsi3HeHus, obpasyltoTCs BbICOKOTOKCMYHbBIE OMacHble s
340pOBbsl  XnopopraHuyeckme — coeguHeHuss  (XOC), TakMe  kak  Xropodopm,
anxnopbpommeTaH, anbpomxnopmeTaH, ©OpoModopM,  YETbIPEXXITOPUCTLIN  YINEPOA,
ANXNOPaTaH, TPUXIOPATUNEH, XNopdeHornbl 1 ap.

B CanllvuH 2.1.4.559-96 npeaycMOTpPeHO oOrpaHuyeHue CcoAepXXaHUs HEKOTOpbIX
NeTy4Ynx XropopraHMYecknx coefuHeHuin, Hamboriee 4acto BCTpevalrmxcs B MUTbLEBOW
BOOE.

YMmeHblweHne koHueHTpauum XOC B nuTbeBOM BOAE BO3MOXHO 3a CYeT
npegoTBpalleHns ux obpasoBaHUsa UNM yaaneHus Ha 3akniYuTenbHoOM 3dTane obpaboTku
Boabl. OgHako Hamnbonee adpdekTMBHbIM MeToa yaaneHus XOC - copbuma Ha unbTpax C
aKTUBHbIM yrreM - SBNAETCA AOCTaTOYHO [AOPOrocTosAWMM, a CopOLMOHHAs €MKOCTb
aKTUBHbIX yrnen no oTHoweHuto k XOC Hebonbwasd, n BpemMs 3aWMTHOrO AENCTBUS



coctaBnsieT Bcero 3-6 mec.

Moatomy uenecoobpa3HO B  MepByw oO4yepedb  MCMNoNb3oBaTb  MeToAbl,
npegoTBpawtatome obpasosaHne XOC. NMpy 3TOM MOXHO BblIAENUTb HECKOSBbKO CrieayoLwmx
OCHOBHbIX HanpaBneHW:

- U3BMEHEHNE pexmnma 0b6e33apaxnBaHnsa BoAbl XIIOPOM U TMNOXITOPUTOM HaTPUS;

- 3aMeHa xropa Apyrummn okmcnmtenamum, He obpasyowmmm XOC (gmuokenagom xnopa,
XnopaMmnuHamMmn, 030HOM 1 ap.);

- MpuYMeHeHuMe MeToda ynbTpaduoneToBoro obessapaxmBaHWa B COYETaHUMU C
XNopupoBaHMEM M 6e3 Hero Ha cTagum NepBUYHOIO 06e33apakMBaHUS.

B HacToswee BpemMa Ha [OENCTBYHOLMX BOLOOYUCTHbIX CTaHuuax B Poccun
npenBapuTenbHOEe XIOPUPOBaHME YacTO OCYLLECTBIISIETCA BbICOKMMM [O3aMu Xropa W
NpPoOBOAMTCA He TONbKO Ansi o6es3apaxmBaHus BoAbl, HO U B Liensx 60pbbbl C NIIAaHKTOHOM,
CHWXEHUs LBETHOCTU BOAbl, MHTEHCUdUKaLMM MPOLECCOB Koarynsaumm, nogaepKaHus
HEeoBX0aMMOro CaHUTAPHOIO COCTOSAHUSA BOOOOUYNCTHBIX COOPYXKEHUI U T.M.

Ana ymeHbleHnsa KoHueHTpauun obpasyowmxca XOC B npouecce BOAOMNOArOTOBKU
HEeoBX0OMMO WM3MEHUTb PEeXUM NpeaBapuUTENbHOINO XOPUPOBaHMA BOAbl, NpM 3TOM Ao03a
XJfiopa He AormkHa npesblwaTtb 1,5-2 mr/n.

Mpn BbICOKOM XNOPMOrNOWAEeMOCTM BOAbl HeobxoaMmo npoBoAUTL ApobHoe
XnopupoBaHue, B 9TOM Clyyae pacdeTHasi 4o3a xfopa BBOAMTCS He cpady, a Hebonbwmmm
nopumsiMmn (4aCTUYHO nepen CoOpyXEeHUAMU 1-i CTYNEHU OYUCTKU BOAbl, YAaCTUYHO Nepen
dunbTpamn).

B uensx cokpaweHuss BpeEMEHM KOHTaKTa HEeOYMLLEHHOW BOAbl C  XJSIOPOM
npegBaputenbHoe obe33apaxuBaHne BOAbl credyeT NpPoBOAUTb HEMOCPEACTBEHHO Ha
OUYUCTHBIX COOPYXEHUAX. MI3meHeHne pexnma XnopupoBaHUS BOAbI NO3BOMSET YMEHbLUUTb
KoHUeHTpaumto obpasytowmxca XOC Ha 15-30%.

Mpn  BbLICOKMX  KOHLUEHTPAUMAX OpraHMYeckux 3arpsisHeHun  LenecoobpasHo
MONMHOCTBLIO UCKMOUYUTL NEPBUYHYHO 06paboTKy BOAbI XIOPOM, 3aMEHMB €€ NepuognyecKknv
XnopupoBaHvem BoOAbl (C Uenbk caHuTapHon o06paboTku coopyxeHuin). lMpn atom B
npouecce KoarynmpoBaHWUSA, OTCTaMmBaHMs U (PUNbTPOBAHUA M3 BOAbl OObLIMHO yaanseTtcs
okono 50% pacTBOPEHHbIX OPraHMYecKkUx 3arpsi3HEHW, COOTBETCTBEHHO Ha CTOJSIbKO Xe
yMeHbLUaeTCa Konnm4ecTBo obpasytowmxcsa npy nocnegyrowem xnopmposanumn XOC.

B Tex cnyyasx, korga oTkasaTbCs OT NpeaBapuUTENbHOrO XnopupoBaHUs BOAbl HEMNb3s
(ncTOoYHMK BOOOCHabXeHWs XapaKTepu3yeTCa BbICOKMM cofepXaHnem BakTtepuanbHbIX
3arpsi3HEHNA, UMW XIOP WCMNONb3YeTCHA Kak OKUCAUTENb [LNA yAaneHusi OpraHn4ecKux
3arpsA3HEHNA aHTPOMOrEHHOr0 MPOMUCXOXAEHUS), XNOpP HEeOO6XOAMMO 3aMeHUTb ApYrnmu
OKUCNUTENSIMUN.

MpumeHeHne 030Ha Ha cTaguu npenBapuTenbHOM 06paboTkm BoOobl BMECTO Xropa
UM COBMECTHO C HMM no3BonsieT Ha 70-80% yMeHbWNTb KOHUEHTpaumio obpasylomnxcs
XOC. Tlpu COBMECTHOM MCMNOSIb30BaHUM O30Ha U Xfopa O30HMPOBaHWE [OOSMKHO
npegwecrteoBatb  xnopuposaHuto. O30H noaBepraeT  OeCTPyKUMM — OpraHuveckue
3arps3HEHNs, YMEHbLUAeT MX CNOCOBHOCTb K B3aMMOAEWCTBUIO C XFIOPOM M TEM CaMbIM
npegoTBpallaeT obpasosaHmne XOC.

Kpome Toro, ana obes33apaxmBaHusi BOObl MOXHO MCMONb30BaTb CBA3AHHLIN XJI0P B
BMOE XMOpaMMHOB, KOTOpble MeHee akTMBHO BCTynalwT BO B3aMMoOLencTBne C
OpraHNM4yeckMMn BeLLeCTBaMn, OTBETCTBEHHbIMM 3a obpasoBaHne XOC. XnopamuHbl
obpasylTca npu XopMpoBaHMM BOAbl, CoAepXallen aMMOHWUMHBIA a3oT. B cnyvae
OTCYTCTBMSE aMMOHWMHOrO as3oTa B WCXOAHOW BoAe HeobxogumMo npoBOAUTH ee
npeaBapuTenbHYd  aMMOHU3aLMIo. MakcumanbHbln ~ 3ddpekT  gocTuraeTcs  npu
onpeaeneHHoM COOTHOLLEHMM aMMMaka 1 xropa npu ycrnosuun, YTOo BECb XIOp HaXoaAUTCs B
BOOE B BuMae XJIOPaMUHOB, a CBODOAHLIN XNOpP OTCYTCTBYeT. B umaeanbHbIX YCnoBuUAX



COOTHOLLEHNE aMMmaka M xriopa OOSMKHO cocTaBnaTb 1:4. [Ans npupoAdHbIX BOA AaHHOEe
COOTHOLLIEHNE 3aBMCUT OT KayecTBa MCXOOQHOW BOAbI U yCTaHABNMBAETCS AKCNEPUMEHTANbHO
B KaXX,OM KOHKPETHOM cry4yae.

Ob6e3s3apaxnBaHne BOAObl CBA3AHHbIM XJIOPOM MHOMO feT MNPUMEHHAEeTCa Ha psaae
BogonpoBoaoB, obecneynBas Tpebyemble OGakTepuonorndyeckne wu opraHonenTunyeckue
nokasaTenu KadecTBa NMTbLEBON BOAbI.

AMMOHM3aLMIO C LENb CHMXEeHUs koHueHTpauum XOC B nNUTbEBOW BOAE MOXHO
NPOBOAUTL Ha pas3nn4HbIX 3Tanax ob6paboTkn BOAbl, B 3aBUCMMOCTU OT KadecTBa UCXOOHOM
BOAbl, TEXHOMNOMMM BOLOMOArOTOBKM M HEODXOAMMOW CTEMEHU YMEHbLUEHUSI KOHLEHTpaumnm
XOC.

B psage cnyyaeB BO3MOXHO  ucnonb3oBaHue Y®-obnydeHns Ha cTagum
npeaBapuTenbHoro obessapaxuBaHusa BOAbl 3a CYET MOJSTHOMO UCKOYEHUST XIOPMPOBaHUS.
MpumeHeHne paHHOro wMmeToga obecneunBaetr Heobxogumoe obes3apaxuBaHve U
UCKMOYaeT BO3MOXHOCTb 0Opas3oBaHMA MNOBOYHbLIX MPOAYKTOB OKucheHus. [lpy atom
KoHueHTpaums XOC, obpasylowmuxcs npyv  NOoCnegyloweMm  XnopuvpoBaHUM  BOAbI,
yMeHbLlaeTcs MUHUMYM Ha 50%.

3.7. CrabunusaumoHHas u NpOTUMBOKOPPO3NOHHasA obpaboTka BoAblI

Bbicokasi KOppO3MOHHaA akTUBHOCTb BOAbl MOXeT ObiTb 0BycrnoBneHa ee UCXOAHbIM
PU3NKO-XMMNYECKMM COCTaBOM NUBO ABNATbCA CrieacTBMeEM ee o6paboTku KoarynsHTamm
(npexae Bcero cynbgaTomMm antoMmnHNS).

Bbicokass  KOppO3MOHHas  aKTMBHOCTb  BOAbl  OOyCrnoBnMBaeT  MHTEHCUBHYHO
BHYTPEHHIOKD KOPPO3uio Tpyd, npuBOOSAWYO K YyXyALWeEHW KayecTBa BOAbl M3-3a
NPEeBbLILEHNSS HOPMUPOBAHHOIO COAEPXaHWUs Xene3a W 3HAYUTENbHOMY YMEHbLUEHUIO
nponyckHon cnocobHoctn Tpyb. [ocnegHee NpYMBOAMT K 3HAYUTESNIbHOMY YBENUYEHUIO
3aTpaT Ha TpaHCnopTUpoBaHWe BOAbl M, COOTBETCTBEHHO, K POCTYy ee cebecTtommocTu
(3aTpaTbl Ha anNeKTpoaHeprmo B cebectoumocTun Boabl coctasnsoT 40-70%).

[Ona CHWKEeHUS WHTEHCUBHOCTW BHYTPEHHEN KOPPO3UW BOAOMPOBOAHLIX TPyO
pekoMeHOyeTCcss MpoBOAUTbL Ha BOAOMPOBOAHLIX CTaHUMAX CTabMMM3aUMOHHYKD UK
NPOTUBOKOPPO3NOHHYI0 06paboTKy BOAbI.

TN MeponpuaTusa garT Hambonblnin 3PdEKT, ecnu NPoBOAATCA AS1S HOBbIX CUCTEM
unn Npu Hanuumm Hebonbworo (He 6oree 1 MM) KOnMYeCTBa OTMOXEHUN HA BHYTPEHHEN
nosepxHoctn Tpy6. MMpyn HanuMuuu OTMOXEeHun TonwmHon Gonee 1 MM cnepyeT nepeq
Hayanom paboTbl NPOBECTU MMOPOMEXAHUYECKYID MPOYMCTKY TPyOONpOBOAOB MPAKTUYECKM
[0 NONHOro ux yganeHus. lNpu HekavyecTBEHHON ouncTKe TpebyroTcs 6onee BbICOKME O03bl
peareHTOB 1 CTEMNEeHb 3alnTbl OKa3blBaeTCHA HUXKE.

CrabunmnsaumoHHass obpaboTka Boabl noBoguTca cornacHo CHull 2.04.02-84
"BogocHabxeHne. HapyxHble ceTu u coopyxennsa". nga 3awuTbl MeTannmyeckux Tpyd ot
Koppo3uu ctabunusaumoHHyto obpaboTKy BOoAbl cnefyeT npegycmaTtpuBaTb NpU UHOEKCe
HacblweHnss meHee MmuHyc 0,3 B TeyeHne 6Gonee 3 mec B rogy. [pu onpegeneHun
HeobxoauMocTn cTabunuaaumoHHon obpaboTkm Boabl credyeT onpenenntb UHOEKC ee
HacblWweHnss nocrie npeawecTsyowen obpaboTkn (KoarynmpoBaHUs, YMSAMYEHUs U T.n.).
CrabununsauymoHHass obpaboTka BoAbl adhdeKTUBHA ANs 3aUTbl OT BHYTPEHHEN KOPPO3nK
npyv CYMMapHOWN KOHLIEHTpaLumm xnopnaos n cynbgaTto He 6onee 100 mr/n.

Mpn oTpuuaTenbHOM WHAEKCE HacblWweHUss BoAbl KapboHaToM Kanbuusa Ans
nonyyeHnss ctabunbHOW BOAbI criegyeT npegycmaTpuBatb 06paboTKy BOAbl LLENOYHBbIMU
peareHTamn (M3BeCTbto, CO40M UMK ATUMU peareHTamMn COBMECTHO).

[na noBbIWEeHMA CTeNeHN pPaBHOMEPHOCTU pacnpeaeneHns 3alnTHOW KapboHaTHOM
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NNeHKM no anvHe TpybonpoBOoAOB crnenyeT npegycmaTpuBatb BO3MOXHOCTb O4HOBPEMEHHO
C BBeOEHMEM LLUENIOYHbIX peareHToB [03MpoBaHMA rekcametodocgarta Hatpua B
KOHUEeHTpauun nopsagka 1 mr/n.

Mpn copmMMpoBaHMM 3aLMTHOM KapOOHATHOWM MfeHkn B TpybonpoBogax CUCTEM
XO35IMCTBEHHO-MUTLEBOrO  BOAOCHAOXeHMs 3HavyeHne pH o6paboTaHHOM LWeNnoYHbIMM
peareHTaMmmn BOAbl HE LOSMKHO npeBbiwaTh BennymHbl 9,0, gonyctumon CanlnHom.

Mpu ctabunusaumoHHo obpaboTke BOAbI crnedyeT npedycMmaTpmBaTb BO3MOXHOCTb
BBEJEHUA peareHToB B CMecuUTenb, nepen unbTpamum v B unbTpoBaHHyo Bogy. [pwu
BBEAEHMM LLENOYHbIX peareHToB nepen hunbTpammn n B ounbTPOBaHHYO BOAY AOSMKHA ObiTb
obecneyveHa BbICOKasi CTEMNEHb OYNCTKN 3TUX peareHToB, a Takke U ux pacTesopoB. BeegeHue
LLEeNOYHbIX peareHToB nepen cMecuTensaMum n punbTpaMmm JONYCKaeTcs NpoBOAUTb B TeX
cnyyasx, Korga 9To He yXyALuT KayecTBO BOAbl.

Ha nepBoHayanbHOM 93Tane crTabunu3auynoHHon o06paboTknm BOAbl HALNEXWUT
npegycMmatpusaTb [BOMHOE YyBENMYEHME [O3 peareHTOB MO CPaBHEHUIO C TeMW, KOTopble
HeobxoouMmbl AnNg  nonyyvyeHus cTabunbHoW Boabl. B pganbHenwem uenecoobpasHo
nogaepxuBaTb HeBOMbLIOE NpecbileHne Boabl KapboHaToM Kanbuusa (nopsgka 15%).

Ana CHWXeHWss WHTEHCUBHOCTWM BHYTPEHHEW Koppo3uum Hambonee adpdekTUBHO
npumeHeHne ocaTHbIX NHIMOUTOPOB KOPPO3UK - rekcametodocaTa n TpunonudocdarTa
HaTpus B MOCTOSIHHOW KOHUeHTpauum o 3,5 mr/n. O6paboTKy BOAbl hochatamm cneagyet
NPOBOAMTL NOCTOSHHO.

[Mpn OTCYTCTBUM HA BHYTPEHHEN MNOBEPXHOCTU TPYO 3HAYUTENbHbLIX KOPPO3NOHHBIX
OT/IOXXEHUN Ha Hen hopmMupyeTcs 3almTHaa docdaTHas nreHka B TevyeHne 4-6 mec. B
HavanbHbI nepuog OpPMUPOBaHUS (ocdaTHOM MNIIEHKM OONYCTUMO NpeBbILEHNE
KOHUEeHTpaumn docatoB, HeoOXoaMMON Ans NoCTosHHOW obpaboTku, Ha 60-80%. MMpwu
3TOM crnegyeT OTMETUTb, YTO B 3TOT NEPMOA KOHLUEHTpauusa gocdatoB ObICTPO CHMKaETCS,
pacxofoyacb Ha OPMUPOBAHWE MIEHKNM Ha Onvkanmwmx kK mMecTy obpaboTkm yyacTkax
TpybonpoBogHOM cCUCTEMbI, U K NOTpebutento nocTynaeT BoAa, cogepxalias gocdaTbl B
AONYCTUMbIX KONNYECTBaX.

HonyckaeTca B 93TOT nepuog nNpu BBOAE B 3KCNnyaTauumlo Yy4aCTKOB HOBbIX
TpybonpoBOAOB ero 3anofiHeHWe pacTBOpPOM rekcameTtadocdaTa # unu Tpunonudgocdara

3-
HaTpus B KoHUeHTpauuax nopsgka 200-300 mr/n (B nepecyeTte Ha PO, Ha 3-4 cyT) C
nocnegyowmm cbpocom 3Toro pacteopa 1 NPOMbIBKOM TpybONpoOBOAOB BOAOW, coaepKallen
docdaTtbl B konnyecTese, HEOGX0AMMOM ANt NOCTOSTHHOM 06paboTKL.

KayectBo 3awmTHOM (pochaTHOM MIMEHKM  3HAYUTENbHO  yrydwaeTca npu
OLHOBPEMEHHOM A03MPOBaHUKN pacTBOpa COMUN LMHKA.

Mpn atom ypaetca obecneunTb oOOpasoBaHME MMEHKM Ha yOaneHHbIX YyyacTkax
TpybonposooB.

OnpepeneHne TpebyeMbix 403 peareHTOB M KOHTPOSb 3@ KOPPO3MOHHOW aKTUBHOCTbLHO
BOAbl B nMpouecce CTabunmsauMoHHOMW U NPOTMBOKOPPO3MOHHOM 06paboTkm BoAbI
uenecoobpasHo npoBoauTb Ha yctpouctBe OKA, paspabotaHHom AKX  wnwm.
K.O. Mamdunosa, B cooTBeTcTBUM C "WHCTpyKumen no onpeneneHnto KOpPpPO3VOHHOW
akTuBHOCTM Boabl", yTBepaeHHon MXXKX PCOCP B 1979 .

Mockonbky docdop aABnaetca  OUOreHHbIM  3nMeMeHToM WU cnocobeTByeT
MHTEeHCUUKaLUnM MMKPOBNONOrM4EeCKON KOPPO3nn, NPOTUBOKOPPO3NOHHYD 06paboTKy BoAbI
docaTamm cnegyeTt NPOBOANTL NPU YCNOBUK ee 06513aTENbHOMO XSTI0PUPOBaHUS.

[ns HekoTopbIX BOA (B YACTHOCTU, coAepXalumnx cynbaTt-uoHbl B KOHUEHTpaUMnN He
6onee 100 mr/n) BecbMa adhpekTuBHaA cunukatHas obpaboTka C MCNONb30BaHNEM CTekna
XMOKOro HaTpMeBoro.

Bo3MOXHO Takke NpUMEHEHNE MHIMOMPYIOLMX KOMMO3ULMIN, coaepxalumx docdaTbl
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N CUNNKaThbl.

Ons n3dexxaHuns CyleCTBEHHOIo noBblLEHNA KOppO3VIOHHOl7I aKTUBHOCTU BObI
uenecoo6pa3Ho BMEeCTO CEPHOKWUCNOro ajtoMUHUA WUCMOJIb30BaTb OKCUXINopug antoMUHUA
Unn rmpgpoantoMmMHaT HaTpPU4A.

4. MeponpuATUs NO PEKOHCTPYKLMN BOAOOUUCTHLIX CTaHLUI NPU UCNONb30BaHUU
NOBEPXHOCTHbIX BOAOUCTOYHMKOB

PaccMmoTpeHHble Bbilwe (B pasgene 3) MepornpusaTus NPUBOLAT K YryudLEeHUHo
NpoLEeCccoB KoarynsaumMm n xmonbeodbpasoBaHns, ocaxaeHns n ounbTpoBaHNA, NMOBbLILLIEHUIO
KayecTBa OYMLLEHHOW BOAbl MO TaKMM OCHOBHbLIM MOKasaTensm, Kak MyTHOCTb, LUBETHOCTb,
OKMCNAEMOCTb, OCTaTOYHbIA antoMUHUA KN BakTepuosiormyeckme nokasaTtenun, a Takke
YacTu4HO obecneymBatoT yganeHme OpraHNYecKknx 3arpa3HeHun.

OTN MeponpusaTUs MOTyT ObiTb BbIMOSHEHbI B YCNOBUAX OENCTBYHOLMX BOAOOYUCTHBIX
CTaHUMMA W, KaK MpaBuiio, He TpelbylT 3HAYMTENbHbIX KanuTamnbHbIX 3aTpaT, Cepbe3HON
PEKOHCTPYKLUUN U HOBOIO CTPOUTENBbCTBA HAa BOAOOYNCTHOM CTaHLMMW.

BmecTe ¢ Tem, B psige cnyyaes, Npu HannuMm B BOAOUCTOYHUKE aHTPOMOreHHbIX
3arpsi3HEHU, CyLLECTBYOLWIMNE TpagUUMOHHbIE CXEMbl OYUCTKM ManodddEKTUBHbI, OHU He
obecneunBaoT HeobGXOAMMOW CTEMEHM OYUCTKM BOAbI B COOTBETCTBUM C TpeboBaHMAMMU
CaHlluHa.

Ha ocHoBaHMM MHOroneTHux mccriegoBaHun, BbinonHeHHbix HAW KBOB, THL Po
HAWN BOOIMEO un gpyrumu opraHmsaumsmMmu, paspaboTaHbl U HaxoaaT Bce Gonee Lmpokoe
NPUMEHEHNE cneumanbHble METoAbl OYUCTKU, B TOM YMCNE O30HMPOBaHME U COPOLMOHHAsNA
OYUCTKA Ha aKTMBHbIX YrIIsX.

Kpome TOro, HepelweHHbIM BOMPOCOM Ha OONbLIMHCTBE BOAOMPOBOAOB SIBMSIETCA
obpaboTka n ytTunusauma ocagkoB. PeweHne atnx gByx npobrnem TtpebyeT npmnobpeTeHus
COOTBETCTBYHOLLEro 06OpyAOBaHUS, CTPOUTENbCTBA AN HEro 34aHui, 3HAYMTEeNbHbIX
OMHaAHCOBbIX BNOXEHWUI, 3aTpaT AfIEKTPO3HEPIN U Mp.

TexHonornyeckne acnekTbl NO 3TUM HanpasfieHUSIM U3MOXEHbl B AAaHHOM pasgene
"MeToauyeckmnx pekomeHgaumnmn”.

4.1. OuncTtKka BoAbl OT aHTPOMNOreHHbIX 3arpA3HeHUn

OpgHon un3 Haubonee a(PPEKTUBHLIX TEXHOMOMMW YyaOaneHus u3 MNpPUPOAHbLIX BOL
AHTPOMOreHHbIX 3arps3HEHUA SBMSETCS O030HMPOBaHWME C nocregyowen copbuven Ha
aKTUBHbIX Yrnax. OTOT MeTO LWWMPOKO MPUMEHSETCA Ha BOAOMNPOBOAAX 3a pybexom wu
Ha4YMHaEeT UCNOSb30BaTbCA Ha PAAE BOOOOYMCTHLIX CTAHLUUIM B HaLLeW CTpaHe.

lMpeacTaBnaAlT MHTEPEC HOBbIE MeToAbl, pa3paboTaHHble HL, PO HAW BOOIEO:

- TEXHOMOrMa C WCMNOMb30BaHMEM NpPUPOAHOro 6OuoueHo3a U COOPYXEHWUA C
HOCUTENAMN NPUKPENNEHHON MUKPOMIIOpSI;

- TEXHONOrnsi, OCHOBaHHaA Ha Guocopbumm C MCNONb3OBaHMEM 3IKEKUUWU BO3QyXa,
NCeBLAOOXMKEHHOIO N CTaLMOHAPHOIO Cros akTUBHOIO YN, NpuMeHsiemas B Gnocopbepax.

[laHHble TexHonornyeckne MeTodbl OYMUCTKM BOAbl OT @HTPOMOreHHbIX 3arpss3HeHun
NPOXOAAT B HacTosiLee BpeMs MPOU3BOACTBEHHbLIE WCMbITAHUS, MO OKOHYaAHUM KOTOPbIX
MOXHO ByaeT cyantb 06 Mx TEXHONOrMYECKON 3PPEKTUBHOCTN U BO3MOXHOCTN NPUMEHEHUSA
B TEXHOMOMMWN OYUCTKM NPUPOAHBIX BOA.

B cBAsn ¢ 3tum B panbHenwem 0Oonee pgetanbHO OCBELaeTcsl TexXHOonorus
O30HUPOBaHNA K copoumun.



4.1.1. O30HMpoOBaHMe BOAblI

O30H npuMeHsieTcAa [ONA  OYMCTKM BOAbl OT  3arpsA3HEHUMrM NPUPOOHOro WU
aHTPOMNOreHHOro NPOUCXOXKAEHUS:

- AN CHWXEHUSA coaepXaHus ryMUHOBLIX BellecTB, 00yCrnoBnMBalLWMX LBETHOCTb
BOAbI;

- ANs yoaneHunsa 3anaxoB U MPUBKYCOB;

- Ona  ypaneHus  cneum@uyeckux OpraHuWYyeckux 3arpssHeHun -  (eHoroB,
HedTeNnpPoOAYyKTOB, NECTULMAOB, aMUHOB U MHOTUX APYIuUX;

- ANs yoaneHnsa HeopraHWYeckux CoOeAMHEHUN: xenesa, MapraHua, cepoBogopoaa;

- Ansa obes33apaxuBaHna BOAbl.

B 3aBMCMMOCTM OT Ka4yeCTBEHHOrO W KOMIMYECTBEHHOrO COCTaBa 3arpsA3HeHuin
BOLOWUCTOYHMKA BO3MOXHbl pas3nnyHble BapuaHTbl MNPUMEHEHUA O030Ha B TEXHOMOrnu
BOOOMNOArOTOBKN.

Ha puc. 9 npeacraBneHa TpaguuMOHHAsi CXemMa OYMCTKM BOAbl C OTCTOMHMKAMU WY
dunbTpamMmn ¢ UCNOMb30BAHNEM O30HA N AKTUBHbIX YIIEN.

BoaMoXxHbI crnegyolime BapnaHTbl BBEAEHUS O30Ha.

OpHocTyneHHoe O30HUpPOBaHME: NUcnonb3oBaHne O30Ha Ha cTaguu
npenBapuUTENbHOrO OKUCAEHUA BOAbI UMM NOCMe KoarynsuuMHHOW ee OYUCTKM nepen
nec4YaHbIMy NN yrosibHbIMWU rnbTpamu.

MepBnyHOE 030HMpPOBaHME (NPeLO30HMPOBAHME) NPOBOAUTCA B LENAX OKUCIEHUA
NErkOOKUCINSAEMbIX OPraHU4eCKUX M HEeOpraHMYecKUX 3arpsisHeHURn, ynydweHus npouecca
KoarynmpoBaHus, a Takke [Ona 4acTudHoro obessapaxvmBaHua Boabl. B aTtom cnydae
ncxogHas Boga obpabartbiBaeTca He6oNbWNMM 403aMK 030Ha.
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Puc. 9. IlIpumenenue 030Ha U AKMUBGHBIX Yelelt HA CMAHYUAX € 08YXCMYNEHHOU CXEMO OUUCIKY 600bL:

1 — mojaua peunoif Boasl; 2 — MEPBHYHOE O30HHPOBAlIiiC; 3 — ICPBUYNOC XJIopHpoBailie (1pH HCOGXOIMOCTI); 4 — BBO1 KOAryJIsLIITa;
5 — cnmecuTeab; 6 — orcToiinnk (MM OCBCT/IMTE/b CO BIBCILICHIBIM OCAAKOM); 7 — BTOPHYHOC 030HHpOoBaHHC; 8 — nccyanblil GpuibTp;
9 — yroabibiit GiabTp; 10 — TpeTHulioe o3oiMposatiic; 11 — BTopuuItoe xJopuposaune; 12 — pescpByap uuctoil Boaer; 13 — nojaya

IIHTBEBOI BOJIbI HOTPCOHTCAIO

[ByXCTyrneHHOe O30HWpOBaHWe: npefBapuTeribHOe O30HUPOBaHWE U O30HUPOBAHWE
nocne KoarynsiumoHHon o6paboTkn BoAbI.

BTopuyHoe 030HMpOBaHWE BOAblI MO3BONSAET OCYLIECTBNATb AanbHenwee, 6onee
rnybokoe oOKucrneHne ocTaBlwmMxcs 3arpsa3HeHuMi. OHO  noBbllWwaeT  3PEKTUBHOCTb
COPOUMOHHOM OYUCTKM W MNpoafieBaeT CPOK Crnyxbbl akTMBHOrO yrns OO peakTuBauuu, B
AaHHOM criydae 030H BBOAUTCS nepeq necyaHbIMy UK YronbHbIMU OUnbTpamu.



TpexcTyneHHoe  O30HUpPOBaHME: npegsapuTenibHoe  O30HWPOBaHWE  nocne
KoarynsiumoHHONn o6paboTKkn U 030HMPOBaHME NOCIE MNOSIHON OYUCTKN BOAbI.

3aKknoynTenbHoe  O30HMPOBaHWE  OYULLIEHHOW BOAbI (nocTo3oHupoBaHue)
obecneunBaet nonHoe obeszapaxumBaHWe W yryylwaeT OpraHonenTuyeckne nokasaTenu
BOAbI.

Cnocob6 n mMecto BBegeHuMsi 030Ha B oObpabaTbiBaeMytd BoOOy onpeaensieTcs
KOHKPETHO Ans Kaxgoro criydyas. HO OpMEeHTMPOBOYHO MOXHO CcyuMTaTb, 4TO nobGon u3
yKasaHHbIX Bbille BapwaHTOB (MNU coYeTaHue ux) uenecoobpasHo MCnonb3oBaTb MNpu
NPOEKTMPOBAHNUN N HOBOM CTPOUTENbLCTBE CTaHUMA. Ha CylecTBYOLWNX COOPYXEHUAX
peanbHbIM ABMNAETCA BBEAEHME 030HA B UCXOOHYK BOAY, YTO OOMMKHO ObiTb NOATBEPXKAEHO
TEXHOMOorM4eckon LenecoobpasHoCTblo MeToaa.

O30oHupoBaHune saBnsetca 3PEPEKTUBHLBIM METOAOM OYUCTKM BOAbl B YyKa3aHHbIX
cny4vasx. OgHako npu BbIGOpe CXEM M PEXMMOB O30HMPOBAHUSA BOAbI MHOrA4a OONycKakoT
HEeBEPHblE peLLeHUsi, OBYCMOBIEHHbIE OLMOOYHLIMU NPEACTaBEHUSIMU, OCHOBHbIMU U3
KOTOpPbIX ABNAIOTCA creayoLme.

- Pexxumbl 06paboTkmn BOAbI 030HOM M CXeMa 030HMPOBaHUSA BblIOMPaOTCA 0OLIYHO Ha
OCHOBaHWN [aHHbIX (PU3NKO-XMMUYECKOrOo aHanusa npupogHou Boabl. Bmecte ¢ Tem
M3BECTHO, YTO Ka4yeCTBO BOAbl B BOAOWMCTOYHWKE NpPU €e OBWKEHUUM npeTepneBaeT
3HaAYUTENbHbIE W3MEHEHWUs, MNO3TOMY AN KaXJoro cryyas YCrnoBUS Kak peareHTHOM
00paboTKn, Tak N 030HNMPOBaHUSA ByayT pasfIMYHbIMM.

3avacTtyto npou3BonbHO, 6e3 BcAknMx OBOCHOBaHMI MNPUHMMAOT A03Yy O030Ha, MO
KOTOPOW pacCcyMTbiBaAOT NPOU3BOAUTENBHOCTbL O30HATOPHOrO 060pyaOBaHNA MU pa3MeLLatoT
3aKka3 Ha M3roToBrieHWe Ha 3aBofe. B aTom cnyyae TexHonormyeckass cxema npuMeHeHUs
030Ha oOcTaeTca HenpopaboTaHHoOW. Bo3aMOXHble HegocTaTkm 3Toro nogxopja 6yayr
BbISIBNEHbI TONbKO B MNpouLecce NpoBeAeHUs MyCKOHanado4yHbiX paboT, kKorga uMcnpaBuTb
OLUMOKM NPaKTUYECKN HEBO3MOXHO

- MHOrve npegnpuaTna paccynTbiBaKOT HA TO, YTO C BBEAEHMEM O30HMPOBAHUSA MOXHO
OyOeT MONHOCTbK OTKas3aTbCA OT XSIOPUPOBAHUS U UCKIIOYUTL XIOP M3 TEXHONOMMYeCKOM
CXeMbl O4NCTKM BoAbl. Kak nokasbiBaeT 3apybexHbIi U OTEYECTBEHHLIN OMbIT, NPUMEHEHNE
030Ha He MO3BONSET WUCKMIOYUTL WUCMOMb30BaHME XJlopa, XOTA Ao3a Xfopa MoXeT ObiTb
yMeHbLUeHa. OTO CBSA3aHO C TeM, YTO O30H ObICTPO pasnaraetca B BoAe M He obnapaet
nposioHrmpyowmum 6akrepuumaHeiMm gencremem. Noatomy ana obecneyeHuss HagexXHoOW m
GesonacHoM B CaHUTAPHO-TUIMEHNYECKOM OTHOLIEHMN paboTbl BOAOMPOBOAHbLIX CeTen
AOIDKHO  NPOBOAMTLCS  3aKnounTeNnbHOe obes33apaxuBaHue BoAbl Ao3aMu  Xropa,
obecneunBaoLLMMn cogepxaHme B BoAe OCTaToOYHOro xrnopa Ha yposHe 0,3-0,5 mr/n.

Kpome TOro, kak nokasanu pesynbTaTbl WCCAefOBaHUN W MNPaKTUYECKUA OnbIT,
HenpaBubHOE UCMONb30BaHNE 030HA MOXET MPUBECTU U K YXYALUEHNIO MPOLIECCOB OYUCTKM
BOAbI.

- Tak, Nnpu O30HMPOBAHMM HEKOTOPbIX BOA [03bl O30HA CYLLECTBEHHO BIMAIOT Ha
nocrnenyLwmin NpoLecc KoarynmpoBaHus, T.e. CyLLeCTByeT AOCTAaTOYHO Y3KUM AManasoH UX
ONTUMAarnbHbIX 3HAYEHUN, MEHbLUE KOTOPOro 030HMpOBaHWe He3a(dEKTUBHO, a Npy BoNbLUNX
Ao3ax OTMmevaeTcs nosiBfieHMe B3Becu B  (UNbTPOBAHHOM BOAE W MOBbIWAETCH
KOHLIEHTpaLUmMsi OCTaTOYHOrO aritoMUHUS.

- B page cnyyaeB 030HMpOBaHWE BOAbI CMOCOBCTBYET YBENUYEHUID KOHLEHTpauuu
HEKOTOPbIX XMMUYECKNX 3arpA3HEHUIA, HanpuMmep (heHOMNoB, KOTOopble MOryT 06pa3oBbIBaTLCA
B pe3yrnbTaTe HEMOSTHOMO OKUCNEHUS apoOMaTUYECKUX COeAMHEHNI, MPUCYTCTBYIOLLNX B BOAE.

M3BecTHO Takke, 4YTO B Mpouecce O30HMPOBaHMA BOAbl BO3MOXHO 0OOpasoBaHue
No6BOYHbIX NPOAYKTOB, U3 KOTOPbLIX Hanbonee npeacTaBUTENbHbLIM ABNAETCA bopmanbaerng,.
OpHako npu nocrneaytoLlen COpObUNOHHON OYMCTKE Ha YrofibHbIX (PUNbTpax cogepkaHue
dopmanbaervga CyLecTBEHHO YMEHbLIAEeTCS.



- O30HMpoOBaHME, MNPUMEHSIEMOE KaK CaMOCTOATENbHAasi CTyneHb B TEXHONOrmu
OYMCTKM BOAbl, He BCeraa Mno3BONSEeT pewwnTb MOCTaBMEHHYK 3adayvy MOBbILEHUS ee
abdekTMBHOCTU. Mo3TOMY COpOLUMOHHAA CTyNeHb OYUCTKM BOAbI B OONMbLUMHCTBE Cry4YaeB
aBnsieTca ob6s3aTenbHOMN.

O6o06L1ass 0TMeYEHHbIE BbIlLE HEAOCTATKN N OLUIMOKM B NPakTUKe NPUMEHEHUS 030HA
npy O4YMCTKE BOAbl, BUOHO, YTO obecneunTb Hambonee pauvoHanbHble PeLLUeHUs Mo ero
NCMNONb30BaHMIO BO3MOXHO TOJTbKO HA OCHOBE M3Y4YeHWsi B3aMMOAENCTBUS 030HA C APYrMMM
TEXHONOTNYECKMMU NPUEMaMM OYUCTKM.

N3 aToro cnepyet, YTO B KaXXOOM KOHKPETHOM Crlydae HeoOXoauMmbl: npoBeneHue
NPEAnNPOEKTHbIX TEXHOMOTMYECKUX UCCNEAOBaHWW, B pes3ynbTaTe KOTOPbIX  MOXHO
OBOCHOBaHHO CyauTb O  LenecoobpasHoCTM U 3PGEKTUBHOCTM  O30HUPOBAHUSA,
HeobX0AMMOCTUN MCMONb30BaHNst COPOLMOHHON OYMCTKM BOAbl; onpedeneHne mMecra BBoAa
030Ha B 0OLLEN TEXHOMOIMYECKOM CXEME W OLlEHKA €ro BMWUSIHUS Ha OCHOBHbIE MPOLECCHI
OYMCTKN BOAbI, NMPUMEHSEMbIE HA AAHHOW BOOOOYMCTHOW CTaHUUWM, a Takke yCTaHOBMNEHWE
pPacYEeTHO-KOHCTPYKTUBHLIX NAapaMeTpoB MeToAa.

[Ns NoBbILWEHUSA TEXHMKO-3KOHOMUYECKUX MoKa3aTenen Metoga O30HMPOBAHUA U ero
9(PPEKTMBHOCTM, KaK MOKa3biBAeT 3apyOEXHbl OMbIT, 030H MOXET ObiTb MCMNONb30oBaH
COBMECTHO C Y®-0bnyyeHnem, npuMEHEHMEM MNepokcMaa BoAopoda W np., UYTO Takke
TpebyeT aKCNepMMeHTanNbHON NPOBEPKM N 06OCHOBAHWS.

4.1.2.Cop6bunoHHaa ouncTKka BoAabl

Cop6OUNOHHBI METOA NPUMEHSETCA B OCHOBHOM AJ1S1 MOBbILEHUS TYyOUHBI OYUCTKM
BOObl OT aHTPOMOreHHbIX HEOPraHMYeCKUX W OpraHMYecKUX 3arpsisHeHWn, a Takke and
yOaneHns rpoAyKTOB XIOPUPOBAHUS W O30HUMPOBAHUS Ha 3akroyuTernbHOM  aTane
obpaboTkn BoAbl.

MpenmywiectBa COpOUMOHHOrO MeToda: YyAaneHwe 3arpsa3HeHun YpesBblHanHO
LWMpOKON npupodbl [0 5obOM OCTAaTOMHOW KOHUEHTpauun, OTCYTCTBME BTOPUYHBLIX
3arpsi3HeHNn 1 BO3MOXHOCTb YrpasreHnsa npoueccom.

Hapsagy ¢ aTMm noBbilWwaeTcst HageXXHOCTb paboTbl BOLOOYMCTHOW CTAHLUKM B LLENIOM U
rapaHTupyetcsa Tpebyemoe ka4ecTBO NMTLEBOM BOAbI.

B kayectBe COpOUMOHHBLIX  MaTepuanoB  MNPUMEHAIOTCSA  akTUBHbIE  YIMn
OTEeYEeCTBEHHOIO N 3apybexXHOro NPon3BOACTBA.

BoamoxHbI ABa cnocoba Mcnosib30BaHUS akTUBHBIX YIrien:

- BBeAeHMe NopoLIKOOBpasHbIX akTUBHbIX yrien (yrnesaHue Boabl);

- NPUMEHEHUE 3EPHUCTLIX aKTUBHbIX Yyrnen (rpaHynMpoBaHHbIX U OPO6NneHbIX) B
KayecTBe 3arpy3ku COpOUNOHHbBIX (PUNbTPOB.

4.1.2.1. NNpnmeHeHMe NOPOLUKOOOpa3HbIX yrnen

Hanbonee cnoxHble cuTyauum Ha BOOONPOBOAAX BO3HMKAKOT B Mepuod NaBOOKOB,
Koraa B BOAOWCTOYHMK NonagatoT 3arpsa3HeHns, HakonfeHHble Ha BOAOCOOPHON TeppUTOpUn.
Ocobylo onacHOCTb NpeacTaBnsaAlT  3annoBble  BbIOPOCbI NPW  NPOMBILNEHHBIX U
TPaAHCMOPTHLIX aBapusax, HapyLUEHUsX MNPOU3BOACTBEHHbLIX PEXUMOB W  CTUXUUAHBIX
6encrteuax. OHM BnekyT 3a cobon nonagaHne B BOAY M MOYBY 3HAYUTESNbHbLIX KOMMYECTB
XUMUYECKNX BELLECTB TEXHOTEHHOrO NMPOUCXOXAEHWS, B TOM YUCIe KCEHOBNOTUKOB, KOTOPbIE
npakTuyeckn He 06e3BpEeXMBAOTCA B XOO€ €eCTECTBEHHbIX MNPOLECCOB CaMOOYMLLEHUSNA
BOJOEMOB.

[MaBoakoBble M aBapuiiHble Mepuoabl XapakTepusytTcss MHorokpaTHbeiM (B 10 pas u



bonee) yBennyeHmemM cogepxaHnsa npumecen B BoAe, HO NPOAOIKaTCA HeAoNro - ot 1 o
10-20 cyr.

B npakTvke 4acTto BCTpevarTcd CUTyauum C Pe3KUM yBESNIMYEHUEM 3arpsisHeHUn B
Boge B 3-10 pa3 B TeuyeHMEe HECKONbKMX AOHEeW NOo TakMM MokasaTensm, Kak 3anax,
HedpTenpoaykTbl, deHonbl, 6eH3(a)nmpeH u T.n. CTPOUTENBCTBO MOSIHOMO KOMMJEKca
OYUCTHBIX COOPYXEHWA Ha 3TOT YPOBEHb U MEepUOL 3KOHOMUYECKM HelenecoobpasHo, a
Heo6Xxo04MMO NPMHMMATL CPOYHbIE MEPbI, OCYLLECTBIISIEMbIE B AAHHbIX YCMOBUSX.

Ona Takmx cnyyaee [HU P® HUKM BOOMEO wu  TIYIMT  "MHCcTUTyT
MoceoaokaHanHUWnpoekt" pa3paboTaHa TEXHOMOIMsS O4YMCTKN BOAblI C NPUMEHEHNEM HOBbIX
creumanbHbIX MapoK NOPOLLKOOOPAa3HbIX aKTUBHbLIX Yren.

[aHHaa TexHOoNnorna oYUCTKU BOAbl peanu3yeTca Hanuyinem 3anaca crneumguyeckoro
copbeHTa C [ONUTENbHO COXPaHAEMOW aKTUMBHOCTbK, KOTOPbIA  UCNOMb3yeTcs B
3KCTpaopAnHapHoM cutyauumn ¢ nobom HeobxogMMON NMHTEHCUBHOCTLIO.

[Ona aton uenn npeanaratoTca 6onee addekTuBHbIE MOANDUKALNN N3BECTHbIX
nopoLkoobpasHbix akTuBHblx yrnen: OY-A11, OY-b12, OY-B15, APA-23 n AIl-3[1M. Bce
yKa3aHHble COpBeHTbl MOryT BbiMyCKaTbCA B NMPOMbILSIEHHOM MacwTabe Ha OencTBYHOLLNX
POCCUNCKNX NPeanpuUsaTUsIX.

PaspaboTtaHHass TexHOMNorns npuMMeHeHa Ha HECKOSIbKUX BOLAOOYMUCTHLIX CTaHUMSX,
roe nopolkoobpasHbin yronb ucnonb3yetca B TedeHne 10-20 cyt/rod, B OCHOBHOM peluas
npobnemMbl NMKOBOM Ae3040paunn BOAbl, a Takke NO3BOMSET CHU3UTb ee OKUCNSAEeMOCTb Ha
30-50%, uBeTHOCTb 1 coaepkaHune xenesa - Ha 15-30%.

4.1.2.2. NMpumeHeHWe 3epHUCTbIX yrnen

[Mpn ncnonb3oBaHUN 3EePHUCTBIX aKTUMBHLIX Yrreh B KadecTBe 3arpyskm unbTpoB
HeobXxoaMMO UMETb B BUAY Creayolme MOMEHTDI.

- Hanbonee npegnouytuTenbHbl cregylowime mapkm aktuBHbix yrnen: OAY, AIrOB,
Al'M, CKT-6A, Al'-3, koTopble MOrytT 6biTb BbiMyLlEHbl POCCUNCKUMWU MPeanpuaTnamu, a
TaKke akTuBHble yrnuv "®dunbtpacop6-300" n "dunbTpacop6-400" dupmbl "HemBMpPOH
Kap6oH" (benbrus) n gpyrmx nponssBoguTenen.

- THY P® HUMN BOOINEO paspaboTaHbl HOBble MapKM akTUBHbIX Yyrren ans
n3BreyeHns n3 Boabl pasnuyHbix 3arpssHeHunn: CKO-515 n CrAK-274 - onsa yaanexHus ua
BOAbl OVMOKCUHOB M TOKCUMYHbIX kKceHobuoTtukos, CIM3-5K n CMMN3-74 - onsa gesogopaummn
Boabl, COH-13[ n COH-120K - ans ounctkm Boabl OT HEPTENPOLYKTOB.

- [lpymeHeHMe aKTUMBHOrO Yyrnss B KayecTBe BEPXHEro crnos B [OBYXCIOWHbIX
YrONbHO-MECYaHbIX 3arpy3kax (uNbLTPOB MOXET ObiTb PEKOMEHOOBAHO TOMbKO Kak
BPEMEHHAA Mepa, NOCKOMbKY B TakMX Cryvasix copOLMOHHAs €MKOCTb Yrfs CyLeCTBEHHO
YMEHbLUIAETCs MU NOSTHOCTBbIO UcYyepnbiBaeTcs Yyepeld 3-6 Mec akcnrnyaTauum B pesynbTaTte
KonbmaTtauum nop yrns ruapooKMUCbio antoMuHus. MNMocne aTtoro yrone HadnHaeT paboTtaTb Kak
0OblyHasa ocBeTNALWasa 3arpy3ka.

- B mupoBoM npakTuke Hawen wwupokoe npumeHeHue yronb TL-830. 3TOT yronb
cneumanbHo paspaboTaH 1 NpegHasHayeH Ans 3ameHbl necka. o gaHHbIM KkcnnyaTaunmn 3a
py6exom, punbtp ¢ yrnem TL-830 opneHTMpPOBOYHO paboTaeT Kak MexaHUYeCKnn, ovmas
BOOY MOCrfe OTCTOMHUKOB OT B3BELEHHbIX YacTuu, W Kak COpbuMOHHbLIN - yaanseT
pacTBOPEHHbIE OpPraHN4YecKne 3arpsi3HEHUS, B T. Y. N aHTPOMOrEHHbIE.

OteuecTBeHHbIN ONbIT NpumeHeHus yrnsa TL-830 B Poccun oTcytcTByeT. B cBA3KM C
3TUM ANA peLleHns Bonpoca O LenecoobpasHoCTM NPMMEHEHUS 3TOro yrnsa Heobxoanma ero
npoBepkKa B OMbITHbIX NN NPOM3BOACTBEHHbIX YCITOBUSIX.

- Hanbonee uenecoobpasHo Mcnonb3oBaTb akTUBHBIM Yrofb HA CTaHUUW B OTAENBbHO



CTOALWMNX COPOUNOHHBIX hunbTpax, NPeacTaBnAoLWmMX CoO6oN TPETbIO CTYNEHb OYMCTKM BOAbI.
OTOT MeTo4 SABNSAETCA HaOeXHbIM C CaHUTAPHO-TMIMEHUYECKON U TEXHONOMMYECKON TOYeK
3peHus.

[MockonbKy Ha COPOUMOHHBLIN UNBLTP MOCTyNnaeT oOyuleHHaa Boda, TO Yrofib
paboTaeT TONbKO Kak COPOEHT M CAY>XUT B OCHOBHOM N5 YAaneHuUst 3 BOAbl OpraHN4eCcKmx
3arpsisHeHnn. [lpy aTOM CpoK cnyxObl yrna B 3aBUCMMOCTM OT KayecTBa BOAbl
BOAOWUCTOYHMKA MOXeT AocTuraTtb 3 NeT, a Kak MnokasbliBaeT 3apybexHbi OnbIT, B Cryyae
NPUMEHEHNSA NPeaBapUTESIbHOMO O30HUPOBAHUSA CPOK MCMOSb30BaHUA YIS yBENM4MBaeTCs
po 5-10 ner.

- Tak Kak MNpOeKTUpoBaHWE U CTPOUTENBLCTBO COOPYXEHUA COPOLMOHHOM OYMCTKU
notpebyeT OOCTATOYMHO ANIMTENbHOrO BPEMEHU W 3HAYUTENbHbIX KanuTanbHbIX 3aTpart, B
Ka4yecTBe BPEMEHHOro BapuaHTa MOXHO peKkoMeHAoBaTb nepeobopynoBaHMe necqaHblxX
unbTPOB B COPOLMOHHBIE C NOSTHOM 3aMEHON NEeCYaHOW 3arpy3ku Ha YrosbHYHO.

B cnyyae npuMeHeHus akTUBHOrO Yrna Ha BOLOOYMCTHOW CTaHUMM Heobxoaumo
npeaycMoTpeTb NPOEKTMPOBAHNE M CTPOUTENBLCTBO Liexa peakTuBauum ansa OcyLecTBeHns
nepuoanyecKon peaktmeauumn yrns.

Hanbonee uenecoobpasHbiM MO TEXHUKO-3KOHOMWUYECKUM MOKa3aTensam sBhsieTcs
TEPMUYECKMA METOA peakTuBauuu, MNpu KOTOPOM Yronb MNOABEpraeTcs BO3AENCTBUIO
Temnepatypbl 700-800°C 6e3 goctyna Bo3ayxa B TedeHne 15-20 muH.

OpraHunsaums peaktMBaumm yrig HenocpeacTBEHHO Ha Nnowagke BOAOOYUCTHBIX
COOpPYXeHnn mMoxeT ObiTb OnpaBgaHa NUwWb B crnyvae obpaboTkn 3HaunTenbHbIX 06beMOB
YIS Ha KPYMHbIX CTaHUMAX OYUCTKU Boabl. Hanbonee nepcnekTuBHbIM SBRSIETCA YCTPONCTBO
pernoHanbHbIX Y310B peakTusaumm yrns (Ha obnactb, pecnybnuky u ap.).

Mpn peaktuBaumMn yrns Ong  ero nNeperpy3kn npegycmatpmBaeTcs cuctema
rmgpoTpaHcnopTa (C MNOMOLLBI NEPEHOCHOro ruapoanesaTopa). [loTepu yrna npwu
Tepmuyeckon peaktmBaumm  coctaBnalT  15-25%. CopbumoHHas eMKoCTb  yrns
BOCCTaHaBNMBAETCA NPAKTUYECKN NOSIHOCTBIO.

PaboTbl NoO npoekTMpoBaHMIO 00OPYOOBaHUA M LIEXOB peakTMBauuMm MNpoBOaAT
LMNKBXM (r. Cankt-Metepbypr) n MO "CopbeHT" (r. Nepmb).

B cnyyaax pacnonoxeHms BOAOOYUCTHbLIX CTaHUMA ropogoB BOGMM3M 3aBOAOB -
Npou3BOAMTENEN aKTUBHOIO Yrrisi BO3MOXHA €ro peakTMBauus Ha 3TUX 3aBogax MyTem
AOCTaBKN OoTpaboTaHHOro copbeHTa.

BmecTte ¢ Tem, ogHa copbunoHHasa o4MCTKa, Takke # Kak M 0QHO O30HMPOBaHWE, He
BCerga Mno3BonseT pewnTb MOCTaBfEHHYH 3adadvy MNoBblEHUS 3EEKTUBHOCTU OYUCTKM
BoAbl. [o3aTOMy B GOMBLIMHCTBE CrydaeB NpeanoyYTUTESNIbHO COBMECTHOE NPUMEHEHNE 030Ha

n COp6LI,VIVI Ha aKTUBHbIX YIMAX B AOMNMOJIHEHUE K TPaAUUMOHHbIM CXeMaM O4YUCTKW.
Kommenmaputi FTAPAHTa

4.1.3. CoBMecTHOE NpMMeHeHne 030Ha U aKTUBHOIO yrns

O30HunpoBaHne 1 COpOLIMOHHYIO OYMCTKY BOAbI CrieayeT NPUMEHATb B CryyasXx, Korga
BOJOUCTOYHUK UMEET MOCTOSAHHbIA YPOBEHb 3arps3HEHUs aHTPOMOreHHbIMU BellecTBaMu
WA  BbICOKOE coOepXaHMe OpraHM4Yeckux BeLEeCTB NPUPOOHOro  MNPOUCXOXAEHUS,
XapakTepusyemblx nokasaTtenamu: LUBEeTHOCTb, NepMaHraHaTHasa OKUCIISEMOCTb U ap.

O30oHupoBaHue BOAblI M nocnefyolas CopOUMOHHAA O4YMCTKa Ha unbTpax C
aKTUBHbIM  yrnmeM B COYeTaHUM C CyLlecTBYKLWeNn TpaguUMOHHOW  TeXHOMNornen
BOOOMNOAroTOBKM obecnedmBatoT rryboKyr0 OYMCTKY BOAbl OT OPraHUYecKuUX 3arpsa3HeHnin m
MO3BONSAT MOMyYMTb NUTBEBYKD BOAY BbICOKOro KadecTBa, Ge3onacHyio Ans 340pOoBbs
HaceneHus.

YuntbiBass HEOOHO3HAYHbIN XapaKTep AEWCTBUS 030Ha M OCOBEHHOCTU MPUMEHEHUS
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NMOpPOLLKOOBPa3HbIX WM 3EPHUCTbIX aKTUBHbBIX YrNen, B KaXAOM crydyae Heobxoammo
nposefeHne cneumanbHbiX TEXHOMNOMMYECKUX MccnenoBaHuMi (MM U3bICKaHUI), KOTOpble
MOKaXyT LenecoobpasHocTb U 3PPEKTUBHOCTb UCMONb30BaHUS AaHHbIX TEXHOMOIMMN.

Kpome TOro, B xone TaKunx nccrnegoBaHnin oyayT onpeaeneHsl
pacyeTHO-KOHCTPYKTUBHbIE NapamMeTpbl METOAOB (ONTUMaribHble 403kl 030HA B XapaKTepHble
nepuoabl roga, KO3UUUEHT WUCMNOSIb30BaHNA 0O30HA, BPEMS KOHTaKTa O30HOBO34YLLUHOW
cMmecu ¢ obpabaTbiBaemon BOLoOW, TuUN copbeHTa, CKOPOCTb (PUNbTPOBaHUA, Bpems 00
peakTuBauuM YrofibHOM 3arpy3kM W PexuMMm peakTMBauMm C  onpeneneHnemMm  ero
annapaTypHoOro oopmMIrieH”s), a Takke Apyrne TeXHONOrm4yeckne n TeXHUKO-9KOHOMUYECcKme
BOMPOCHI NPUMEHEHUS 030HA M aKTUBHbIX YrIie Ha BOAOOYNCTHBLIX CTaHLMSIX.

Bnpeab OO npoBedeHWsa Takux M3bICKaHWA MOryT ObiTb OaHbl NUWb Ccriegylowime
OPMEHTUPOBOYHLIE NapaMeTpbl METOAA O30HMPOBAHMUS U copbLmN.

- PacyeTHble 003bl 030Ha M3MeHaTCca B gnanasoHe oT 1-1,5 go 20 mr/n. MeHbwue
A03bl 030HA OTHOCATCA K NEPBUYHOMY O30HMPOBAHMIO M OHW XapaKTepHbl Ans 3UMHEro
nepuoga. CpegHue 3HayeHus 003 O30Ha (3-5 Mr/n) OTHOCATCH K nepuogam NaBOAKOB U K
netHemy nepuoay. bonblasa o3a 030Ha OTHOCUTCS K OYUCTKE BbICOKOLBETHbIX BOA.

- YpenbHbI pacxoq 3neKTpPO3HeprMv O30HATOPHOW CTaHUMW MpU  HOpPMasibHOM
pexume He bonee 23 kBT/4 Ha 1 Kr o30Ha.

- KoHueHTpauusa o3oHa B 030HOBO3AYLUHOM cMmecu nameHsietca ot 15 go 22 mr/n B
3aBMCUMOCTU OT Tpebyemon I3PPEKTUBHOCTM U TMYOUHLI OYUCTKM, a TaKKe YPOBHS
3arpsA3HEHNIN BOAOUCTOYHUKA.

- KOHTaKTHble Kamepbl COCTOAT M3 3 peakUMOHHbIX OTAENEHNA U BO3OYXOOTAENUTENS.
B kamepax ocyLiecTBnaeTca cMeLleHne 030HOBO3AYLIHOM cmecn ¢ obpabaTbiBaemon BoAow;
CMeLleHne npou3BOAUTCA MO NpuHUMNy 6apboTupoBaHMs B NPOTUBOTOKE. [ns co3gaHus
NPOTUBOTOYHOrO [OBWXKEHUSA Kamepbl pasgerneHbl Mexay cobon CcTpyeHanpaBnsAoLwmMMm
neperopoakamu, obecnevmBaroLMmMm ABMKEHNE BOAbI B HAnpaBieHnn CBEPXY - BHUS.

- [ina pacyeTa KOHTaKTHbIX KAMep BO3MOXHbI CriegyroLwmne napameTpbl:

- NPOAOSMKUTENBHOCTb KOHTAKTa BOAbl C O30HOM - 5-15 MMH, cumTass cymmapHoe
BpeMsi npebbiBaHMs BoAbl B 3 OTAENEHUSX;

- MPOAOIIKUTENBHOCTL NpebbiBaHnA Boabl B Bo3dgyxootaenutene - 2-30 MUH B
3aBMCUMOCTUN OT MeCTa pPacnosioXXeHNA KOHTaKTHOM KaMepbl;

- BbICOTa Cnosi BoAbl B Kamepe - He MeHee 4,5 M.

- B kauecTBe ancnepratopoB 030HOBO34YLLHON CMecH LienecoobpasHo Mcnonb3oBaTb
MenKony3ablpyaTble aspaTopbl.

- Ana pacyeTa yronbHbIX (OUNbTPOB PEKOMEHAYETCS CNeayoLwmin AManasoH BENNYNH:

- CKOpOCTb hunbTpauum - 5-15 m/y;

- BbICOTa CNOSA akTUBHOIo yrng - 1-2,5 w;

BpeMsi KOHTakTa obpabaTbiBaemon Boabl C yriem - 6-15 MuH;

2
- WHTEHCMBHOCTb npombiskn - 10 “/(C'M) (ana yrmen ATM un AroOB) u 14-15

2
”/(C' M ) (ans yrnen mapok Alr-3 n JAY);

- MPOMbIBKY YrofibHOW 3arpy3kuv Mpou3BOOUTb HE pexe OAHOro pasa B 2-3 CYTOK.
MpoaomKNTenbHOCTb NPOMbIBKM - 7-10 MUH.

Kak n3BecTHO 13 3apybexxHOM NpakTuku n pedynbTaToB uccnegosannn HAW KBOB, B
npouecce OKUCNUTENbHO-COPOLIMOHHOM OYUCTKM (COBMECTHOrO MPUMEHEHUA 030Ha MU
aKTMBHbIX yrnen) MMeeT MeCcTO COMyTCTBYHOLUMIA NpoLecc G1uonormyeckon OYUCTKM BoAObl Ha
aKTMBHbIX YIMAX, YTO MPUBOAMT K MOBbIWEHUIO 3@PEKTUBHOCTU MeToda, a Takke
CYyLLeCTBEHHOMY YBEITMYEHUIO MEXPeaKTMBALMOHHOIO Cpoka paboTbl YronbHOWM 3arpy3ku.



4.2. ObpaboTka n yTunusaumsa ocagkoB BOJOOUYUCTHbLIX CTaHL NN

MogrotoBka BOAblI M3 MPUPOAHbLIX MCTOYHUMKOB B LENSAX XO3SNCTBEHHO-NMUTbLEBOrO
BOAOCHabXeHMs o06blMHO CcBsfi3aHa C MNPUMEHEHWEM peareHToB (B OCHOBHOM CONewn
antoMuHKs) n obpasoBaHMEM 3HAUYUTENbHbIX KOIMYECTB OCaAKOB.

Hanbonee pacnpocTpaHeHHbIMM B OTEYECTBEHHOW MpakTuke npuemamu obpaboTku
0CagKoB SBMSKOTCA MX €CTeCTBEHHasd Cyllka Ha chneumanbHbIX nnowiagkax, cbpoc B
NCKYCCTBEHHbIE HAKOMUTENW WUNN BOLOMCTOMHWUKW. MaTepuanbHbin M coumanbHbin yuiepb,
HaHOCUMBbIW HapPOL4HOMY XO3ANCTBY PoccumM 3a cYeT OTHYXOEHUSA 3HAUYUTENbHbIX Nnowaaeun,
CO34aHus aHTUCAHWUTapHbIX YCAOBMIA BOMM3W ropoaoB, YXyALIEHWA KayecTBa MCXOLHOM
BOZbl, OTPOMEH M HE NoAAaeTCsl TOYHOWN OLIEHKE.

B cBA3KM C BbIWEW3NOXEHHbIM HEeobXoOuMM Nepexod Ha WHTEHCMBHbIE METOoAbl
0b6paboTkn ocagkoB B LENAX yMeHbLUeHMS MX 0ObemoB, NpeaoTBpaLLEHUA 3arps3HeHus
OoKpyXXatoLwen cpefbl, NOMy4YeHUs BTOPUYHbLIX MNPOAYKTOB, MPUrOAHbIX ANS  yTunusauuu.
O6paboTka o0cagkoB MNPUPOAHbLIX BOA4 CBA3aHA CO  3HAYUTENbHbIMM  TEXHUYECKUMU
TPYAHOCTAMM W MaTepuarnbHbIMK 3aTpaTtaMmn, KOTopble OOYCnoBNEHbl BeCbMa HU3KOM
BOLOOTAAOWEN CMOCOOHOCTLIO, a TakkKe LWMPOKMM Auanas3oHOM KonebaHun WUCXOAHbIX
CBOWCTB OCafKOB, YTO CBSI3aHO C Ka4yeCTBOM BOAbl B BOJOWCTOYHUKE N TEXHOIOrnen ee
OYUCTKN.

4.2.1. CoctaB, CBOMCTBa U KONIM4ECTBO OOpa3yroLmMxXca OCaaKoB

Ocagku, obpasytolmnecs B npouecce BOLOMOArOTOBKM, pa3HOObpasHbl No cocTaBy U
CBOMCTBaM WU 3aBUCAT OT KayecTBa BOAbl B BOAOMCTOYHMKE: OCaAKM MariOMyTHbIX LBETHbIX

Bog (LI/M - Gonee 10 rpaz- 1/mr ), ocafku BofA cpeaHel UBeTHOCTU U MyTHocTu (/M 5-10

rpaj: ii/mr ), 0CaaKu BOA, NOBbLILLEHHOW MYTHOCTY (]-UM<5 rpa: i/mr ).

- OCHOBHbIMW KOMIMOHEHTaMM 0CafKoB ABNANTCA NPOAYKTbI rmaponmsa KoarynsiHta u
3arpssHeHnsi, coAepxawmecs B WUCXOOHOW BOAE MWHepanbHOro W OpraHU4eckoro
NPOUCXOXAEHNS.

Ocapkun, obpasyowmecs Npy O4YUCTKE MarOMYTHbIX LBETHbIX BOL, XapaKTepusylTcs
Gonee BbICOKOM BMAXHOCTbIO, Gonee BbICOKMM COAEPXXAHWEM OpPraHukMm u rmapokcuaa
antoMWHUSA N HU3KAMW  BOJOOTOAOWMMM CBOMCTBaMW, YeM OCafdKkM BOA MOBbILLIEHHOM
MYTHOCTM.

- Bogootaatouwyto cnocobHOCTb (hmnnbTpyeMOCTb) OCagka NPUHATO XapakTepusoBaTb
yaernbHbIM CONPOTUBIEHMEM (DUNbTPAUUK, OKasbiBaeMbIM eJMHULEN MacChbl TBepAon (asbl,
paBHOMEPHO OTnaralwwWenca Ha eavHuue nnowaan dunbTpa npu dunbTpaumm ocapgka,
BA3KOCTb XUAKOM (pasbl KOTOPOro paBHa eanHuLE, U KOIPULMEHTOM CXKUMAEMOCTU.

Ocapgkn UBEeTHbIX BOL MOHWXEHHOW MYTHOCTM WMEKT BbICOKOE yAerbHoe

(r=500+1200)- 10 *°

conpoTmeBneHne dunbTpaumm cM/T) N BbICOKMN KO3(PPULNEHT

cxumaemoctu (5=085+0,96 )
Ons  ynydweHnss UNbTPALMOHHBIX — XapakTepucTuk ocaakos Tpebyetca  uUx
npeaBapuTeribHas NoaroToBkKa.

4.2.2. Cnocobbl 06paboTkn ocagkoB

OTeyecTBEHHasi MpakTuUKa MNPOMbINEHHON 06paboTkn OCagKkoB NPUMPOAHbIX BOA



Haxo4uTCs B CTagMM OCBOEHUSA TEXHOMNOMMYECKMX MPOLLEeCCoB, MO3TOMY B HacTosLLlee BpeMS
roTOBbIX TWUMOBbLIX PELUEHNA He cyulecTByeT. Bbibop onTMmManbHOW TEXHOMOMMU OOSTKEH
OCHOBbIBATbCA Ha 3KCMEPMMEHTarbHbIX UCCNea0oBaHUsX C pearibHbiIM OCagkoM U C y4eTOM
CYLLECTBYIOLLIEN TEXHOMNOMMYECKON CXeMbl 06paboTkm Boabl U 06pa3oBaHMs ocajka, a Takke
Apyrux pakTopos.

MO>XHO BblAENUTb HECKOMBbKO OCHOBHbIX CNocoboB 06paboTkn ocaaKoB:

- MexaHu4eckoe 06e3BOXMBAHNE OCAOKOB C peareHTamMy Ha KaMepHbIX U NIEHTOYHbIX
JounbTpax-npeccax, LeHTpudyrax n gpyrux annapartax;

- obpaboTka ocagka NpPUMPOAOHbLIX BOA COBMECTHO C OcagkamMu CTOYHbIX BOA Ha
CTaHUMAX OYUCTKM CTOYHbIX BOL;

- obpaboTka ocagka C OQHOBPEMEHHOW pereHepaumen KoarynsHTa;

- eCTeCTBEHHOEe 3aMOpaXuBaHMe U1 OTTaMBaHMe oOcagdka Ha nnowiagkax
3aMOpaxnBaH1sa B COOTBETCTBMM C KIMMaTUYECKMMWN YCIOBUSMU U Ap.

Hanbonee wunpoko npumeHsiemMbiM crnocobom o6paboTkm ocagkoB 3a pybexom wu
OTpaboTaHHbIM B OMbITHO-NPOMbILUNEHHbBIX YCOBUAX HA HEKOTOPbIX POCCUMUACKUX CTaHLUAX
ABMSETCA UX MexaHuyeckoe 06e3BOXMBaHWE C NpeaBapUTENbHbIM KOHOMLMOHUPOBAHUEM
pasnNUYHbIMW  peareHTamun: W3BECTblo, QMNOKYNAHTAMU aHWOHHOrO, HEWOHOrEeHHOro W
KaTUOHHOro TUMNOB; KoarynsHTamu.

WccnepoBaHusa nokasanu, YTo U3BECTb NP BBEAEHUN B OCAAOK BbINOSHAET ABOVHYIO
YHKUMIO: KaK XMMUYECKMI peareHT, YaCcTMYHO pacTBOPSOWMA reneobpasHbii rmapokeng,
antoMWHNSA, W KaKk NPUCAAOYHbIN  MaTepuarn, CHWXalWMi BeNuYMHY nokasaTtens
CKMMAeMOCTN. JTa COBOKYMHOCTb OEWCTBUMA MPUBOAUT K YNYYLWEHUO UIbTPaUMOHHbIX
CBOWCTB Ocajka, 1, KpoMe TOro, M3BeCTb OKa3blBaeT obe33apaxmBaroLiee eNCTBME.

4.2.2.1. MexaHn4yecKkoe obe3BoXuBaHUe ocagKoB

MexaHnyeckoe 06e3BOXMBaAHME  OCAAKOB  MPUPOAHLIX BOA  HA  CTaHUMSX
BOOOMNOArOTOBKM MOXET OCYLLECTBMATLCSA Ha KaMEpHbIX U NIEHTOYHbIX dounbTpax-npeccax.
MpuHuMnuanbHaa  TexHomnormdeckaa cxema 006paboTkm 0OCagKoB Ha  KaMepHbIX
dunbTpax-npeccax npusogutca Ha puc. 10 n BkntovaeT B cebs crneayowme onepauuu:

- yCpeaHeHue 1 ynnoTHEHNE 0CaKOB;

- NPUroTOBIIEHME PACTBOPOB U3BECTKOBOIO MOSIOKa U OSTIOKYNAHTA;

- A031POBaHHOE BBEAEHME XMMUNYECKNX peareHTOB B OCaAoK;

- [O3MpOBaHHadA nofaya KOHAMLMOHMPOBAHHOIO OCajka B annapaTbl MEXaHMYEeCKOro
006e3BOXMNBaAHUS;

- MexaHu4eckoe 06e3BOXNBaAHNE;

- BbIFPy3Ka 1 TpaHCNopTUpoBaHMe 06e3BOXEHHOIro ocaka.

B 3aBMCUMMOCTM OT TEXHOSTOMMYECKUX CXEM OYUCTKMU BOAbl YCPEOHEHMUIO U YNIOTHEHNIO
noaBepralwTCa OCafkM W3 OTCTOMHUKOB W OCaku, obpasyrlmecs npu ycpeaHeHun wu
OTCTanBaHMN NPOMbIBHbIX BOZ (OUNbTPOB N KOHTAKTHbIX OCBETUTENEN.

YNnoTHEHNE OCaAKOB SIBMSETCSA HEOOXOANMbIM NPUEMOM, TaK Kak MCXOLHbIN OCadoK,
0COBEHHO ManoMyTHbIX LUBETHbIX BOA, WUMEET BbICOKYyH BraxHocTb (99% w Bbiwe). B
npouecce rpaBUTaUMOHHOIO YNIIOTHEHUA BMAXHOCTb OCAadKOB CHuxaeTcsa o 92-98% B
3aBMCUMOCTU OT MX UCXOQHOro kayectBa. [ns MHTEHCUdUMKaALMM YNIIOTHEHUA BO3MOXHbI
MeAneHHoe nepemMelunBaHne n obpaboTka riokynsHTamMu.

[Onsa  KOHAMUMOHMPOBaHMS 0OcCagkoB Haubonee uenecoobpasHO WCNONb30BaTb
coyeTaHne Wu3BeCTU C (PNOKyNaHTamu, MNPENMYLLECTBEHHO aHWOHHOro Tuna. W3BecTb

ucnonb3yetca B Buae 10%-ro n3BeCTKOBOro MoJioka; (ProkynsaHt B Buae (0’1+0'2 )%-ro
paboyero pacTeopa, NPMroToBAEHNE KOTOPOro OCYLLECTBASETCA B CneumarnbHbIX YCTaHOBKaX



unu 6akax ¢ gucnepratopamm u Mewlankamu. [lepBoHayanbHO B 0CagoK BBOAMTCS M3BECTb
(B konnyectBe 20-80% OT macchl Cyxoro BellecTBa), a 3aTeM pacTBop orioKynsHTa (4o 2
KT/T), KOTOpbIN LenecoobpasHo A03MPOBaTb BUHTOBBIM HACOCOM-403aTOPOM.

- KamepHble dounbTpbl-npecchl (cM. puc. 10) Tuna ®rMAKM 1 HEKOTOpbIE KOHCTPYKLMK
3apybexHbix hmpm aBnsoTCa Hambonee pacnpocTpaHeHHbIMU annapaTamu.

o
N
Hoxogruo_ocogox /19 §
0090 MmexnuvecKo2o kavecmBba 7 g
nopouxoobpaamii_CalOH), 1 2
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Pusompam 8 ynsomuumesu BuwBos wo cxao
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Puc. 10. Hpunyunuanrvnas mextoaozuuecxkas cx. ma o6pabomxu ocadxa Ha KamepHolx puirbmpax-npeccax:

1 — YIIOTINITCAb HCXOHOTO OcaIKa; 2 — IIpHeMIbli pescpByap ocajika; 3 — Hacoc GLICTPOrO 3al0NCHs; 4 — 11ac0C BBICOKOTO JaB/ICHMS;
5 — pacxoomep; 6 — yaea cmelenust; 7 — manomerp; 8 — kamepuplit $iabTp-npece; 9 — pescpsyap BoIbl A5 HPOMbIBKH (ubTpa-
npeeca; 10 — nacoc na 1pompisky; 11 — wumexosopril Tparncnoprep; 12 — pacxoaislii 6ak-Mewaka; 13 - 1icKoBbtil Tparicnoprep;

14 — dunawrp; 15 — citoctast 6aminst; 16 — Bubpatop; 17 — nmickoswtii nacoc-103atop; 18 — pacxoaunii 6ax dgaokyastra; 19 — yaen

IPHIOTOBJICHHA PacTBOpa (1).71()}()’.'[5{”'["3

Pexnm nx paboTbl BKIOYaET criegylowme onepauuun: nogavy KOHOULMOHUPOBAHHOMO
ocagka noa gasneHnem B hunbTp-npecc; omnbTpoBaHWe nog AaBreHNeM; OTXXUM; BbIrPy3Ky
Keka 1 pereHepaumo TKaHW.

BrnaxHocTb 00e3BOXEHHOro ocagka nocrne obpabotkm coctaBnseTr 60-75%. [Ons
npeaBapuUTenbHbIX pPacyYeToB, CBSA3aHHbIX C WUCMNONb30BaHMEM UNbTPOB-MNPECCOB Tuna
®IrNAKM, ona obe3BoXmMBaHMA OCagKoB NPUPOAHbLIX BOL PasfIMYHOro Kayectsa MoryT 6biTb
peKOMeHAO0BaHbl UICXOOHbIE AaHHbIe, NPUBEAEHHbIE B Tabnumue.

1
OTHOomEe- |H03a MBBeCTMl HaBsiieHue, MIla |Hpononmm—
BHaXHOCTblﬂpOMBBOHM—l
HUE /M |(B nepecque} I ITeﬂbHOCTb |o6esBo—
TeHbHOCTb,l
McxonHoﬁ| Ha CaO or |®Mﬂpra—| OTXMMa |®MHprOBa—|XeHHOPO | KT/ (M2
x|
BOIEI, |Macca cyxoro| LM | | JIBHOT'O |ocanKa,% | )

[©)

Tpanm x |BemeCTBa), % | | LUMKJa, C | |

a/m | | | | |




|Bonee 10| 60-80 | 0,45 | 1,08 | 1500 | 75 |

| | | | | |
5-10 | 40 -60 | o,57 | 1,14 | 1000 | 65
7,9-10,1 |
| | | | | |
Menee 5 | 20-40 | 0,68 | 1,26 | 900 | 60
10,1-10,9 |
| | | | | |
1

- pn o06paboTke o0CagKOB Ha JNEHTOYHbIX unbTpax-npeccax He TpebyeTcs
NCMONb30BaHMSA HaCOCOB BbLICOKOMO [OaBfEHUA, pexum paboTbl 3TUX annapatoB He
UMKINYECKNA, KaK Ha KaMepHbIX, a HenpepbiBHbIA. BnaxHocTb 06e3BOXEeHHOro Ha
NEHTOYHOM unbTpe-nNpecce ocagka 3aBUCUT OT KadeCTBa CaMoro ocajka, 403bl U3BECTU U
MoXeT cocTaBnsAaTb 70-85%.

-  Bakyym-unbTpbl  MMEKOT  OrpaHUYEHHYd MPUMEHUMOCTb Ansa  o6paboTku
rMAOPOKCUOHbLIX OCafKoB NpUpoaHbiX BoA. [Mpou3BoauTenbHOCTb 3TUX annapatoB Ans
06paboTKkn ocagkoB, coaepXalumMx rMApPOKCUA antoMUHUS, NOMyvYaeTca BeCbMa HWU3KOMW, a
BNaxHOCTb Keka nopsaka 80%. ObnacTb e NpuMeHeHUs BakyyM-puUrbTPOB Ha NpakTuke
OorpaHn4YMBaEeTCs Ocagkamu BOA, MPW OYUCTKE KOTOPbIX MCMOMb3yeTcs noglienavvBaHue
N3BECTLIO C MocneayloLen Koarynaumen xenesocogepxawmmm peareHTaMmm n ocagkoB OT
N3BECTKOBOIO YMSIr4eHus.

- LleHTpndpyrn noka He MONyyunu LWMPOKOro pacnpocTtpaHeHus ans 6espeareHTHOro
00e3BOXMBAHNA 0OCAOKOB, COAEpXXallMX rMOpoKCua antoMuHus. KoHueHTpauust TBepablX
BeWecTB nocrne o06e3BOXMBaAHMUA TakMx ocagkoB He npesbiwaeT 12%. [Ons noBblleHus
KOHUEHTpaumm Heobxoanmmo npenBapuTenbHOe  CryleHue  UCXOOHbIX  0CadKoB  C
nobaeneHnem M3BecCTn, PNokynsHTa, opyrmx peareHToB.

OCHOBHbIM HEOOCTaTKOM MeToda MEeXaHM4YecKoro 06e3BOXMBAHUSA TMMOPOKCUOHBIX
0CagKkoB, CAEPXUBAKOLWMM €ro LUMPOKOE pacnpoCTpaHeHue, SBNAETCs OTHOCUTENbHO
BGonbLIon pacxoq 4OpPOro N3BECTM.

4.2.2.2. ObpaboTKa ocagka NnpupoAHbIX BOA4 COBMECTHO C 0OCaAKaMM CTOYHbIX BOA HA
CTaHLUMMN OUYUCTKU CTOUHbIX BOA

[aHHbIN MeTon ABNAETCA 3KOHOMUYECKM BbIFOOHbLIM, Tak Kak He TpebyeT GonbLumx
KanuTanbHbIX 3aTtpaT Ha ero peanusaumio. Ha BOAoONpOBOAHOM CTaHUMM HeobXxoammo
CTPOUTENLCTBO pe3epByapa-ycpeaHuTenss ocagka M HaCoOCHOM CTaHuuu. Ha craHuum
OYUCTKN CTOYHbIX BOA TpebyeTcs nub HEKOTOPOE yBENMYEeHUe IKCnnyaTaumnmoHHbIX 3aTpar.
CyLLeCcTBEHHbIM NPENMYLLIECTBOM ABNSAETCS U TO, YTO NepcoHany CTaHuuu, rae MeeTcs Lex
MexaHuyeckoro 006e3BOXMBaHWA, He TpebyeTca pononHuTenbHas npodeccnoHanbHas
noaroToBka.

Mpn cbpoce ocagka B KaHanuMsaumlo ANS  NpefoTBpalleHus  3aunuBaHus
TpybonpoBoaoB Heobxoanmo cobnogaTb YKMOH: npu agnameTtpax Tpybonposogos 300 mm un
MeHee Yron HakrnoHa AgormxeH 6biTb He MeHee 5°, npu gnameTtpax B 400 mm u 6onee - He
meHee 1,5°.



Mpn cbpoce ocagkoB MPUPOAOHbLIX BOA B KaHanM3auWK KOMMYECTBO OCAOKOB Ha
CTaHUMKN OYUCTKM CTOYHBIX BOA YBENNYMBaeTcs Ha 2-5%, MakcnmanbHo - Ha 10-20%.

4.2.2.3. ObpaboTka ocagKoB CTaHL MK BOAONOArOTOBKU C O4HOBPEMEHHOWN
pereHepaumen KoarynsHra

Ha craHuuax BOOONOArOTOBKM, OCyLLECTBRAKOWMX 06paboTky BOAbl C  HU3KUM
3HayeHnem pH, uenecoobpasHo ocyllecTBnATb 00paboTKy ocagka C OAHOBPEMEHHOM
pereHepaumen koarynsiHta B BUAe LLeno4yHoro pactaopa.

[nsa pereHepaunn koarynsiHta B yCpeAHEHHbI 0CadoK BBOAUTCS M3BECTKOBOE MOJIOKO

no pH 10,5+11,5 Mpu 3TOM NpoucxoauT nepexon YacTu rMapoKcMaa antoMnHUS B pacTBop
B BuWOE TMOPOKCOANOMMHATOB Kanbuusi. PasgeneHve peakuMOHHOM MacChl Ha XKUAOKYH
dpakumnio, NpPeacTaBnsOLWY pacTBOpP LWENOYHOro KoarynsiHTa C KOHUeHTpauuen Ao

400+800 i/ o ALO, , W 0CafoK OCylecTBAseTca MeTOo4OM [paBUTALMOHHOMO
OTCTamBaHus.

OntumaneHble  ycroBust  o0paboTkm  ocagka  M3BecCTbl, obecneyunBarome
adpeKkTMBHOE NCMNONb30BaHMeE rmgpokcmnaga antoMuUHNS:

CaO/ALO, ~3 .

- MOJIbHO€ OTHOLUEeHune B peaKLlVIOHHOVI cMecun ,

A .
- KOHUeHTpauus bOs B peakuMOHHOM CMecu, KoTopas YyCTaHaBNMBaeTCHA
COOTBETCTBYHLUUM pa3BefeHMeM NN KOHLEHTPMPOBaHMeM ocagka oT 1 go 3 r/n, paBHsieTcs
0,46-0,67 r/n;

- pacTBOPUMOCTb ALO; paBHsieTcsa 25-46%;

- 3HayeHue pH cmecu coctaenset 11,2-11,7.

Lleno4yHon pereHepupoBaHHbIN KOarynsHT MUCMNoSfb3yeTCA B COYMETaHUU C TOBApPHbIM
cynbcaTtoM aniMmHKs, 403a KOTOPOro MoxeT ObiTb cokpaweHa Ha 20-40%. Vicnonb3oBaHue
pereHepMpoBaHHOIO KoarynsHTa npuMBOAUT K YBENMYEHMIO OCTaTOYHbIX 3HavyeHun pH wn
LLEeNIOMHOCTN 06paboTaHHOM BOAbI, @ TAKKE K CHUDKEHNIO €€ KOPPO3NOHHOW aKTUBHOCTM, YTO
NO3BOSIIET  UCKMOYUTL UMM CHU3UTb  pPacxod  peareHTtoB, Heobxoaumbix — Ans
noglwenaymsaHms n ctabmnmnsaumm obpaboTaHHOM BOAbI.

BTopunyHbIE OCagKm OTNMYAOTCA OT UCXOLHbIX MO XMMUYECKOMY COCTaBY M CBOMCTBAM.
CopepxaHue rugpokcuga antoMuMHUA BO BTOPUYHbLIX ocagkax Ha 20-40% Huxke, 4yem B
ncxogHblx, a cogepxaHme CaO Bospactaer Ao 30-45%, BnaxHOCTb Ocajka cocTaBnsieT

98,5-96%, PH=11,2-12,0 YpenobHoe conpoTuereHne unbTpauun BTOPUYHBIX OCa[KOB
CHMXaeTca [o  BenuumH, obecnevvMBalOnX  BO3MOXHOCTb  UX  MEXAHWYECKOro
obe3BoxuBaHus 6e3 A4ONOMHUTENBbHOIO BBEAEHUS U3BECTU. BTopuyHble ocagkm MoryT 6bITb
06e3BOXEHbl Ha BakyyM-unbTpax u dunbeTpax-npeccax. [lpun o6e3BoxMBaHUN Ha
BakyyM-(ounbTpax MpPOOOSHPKUTESNbHOCTL (PUNbTPOLMKIIA cocTaBnaeT 2-3 MWH, BNaXHOCTb
o6e3BoXxeHHoro ocagka 70-77%, yaenbHas NpovM3BOAMTENbHOCTb BakyyM-gunbTtpa 10-15

2
kr/ (M 'q) . B pesynbTaTte o6esBoxuBaHna Ha dunbTpe-npecce tmna ®NAKM BnaxHoOCTb
ocagka cHwxaetca Ao 55-60%, yoenbHas npou3BoaUTENbHOCTb unbTpa-npecca 3,5-5

ailuia)

4.2.2.4. O6e3BOXNBaHUE METOA4O0OM 3aMOpPaXXMBaHUA - OTTaUBaHUA ocaaka



[Mpouecc 3amopaxmBaHWsA - OTTaMBaHUSA oOcajka XapakTepusyetcs W3MeHEeHUEM
KONIMYECTBEHHOIO COOTHOLLUEHUA MeEXOy HaxOoAsWeWncss B CTPYKType ocagka CBA3aHHOW
BnNarom u cBOGOAHOM B CTOPOHY YyBenuyeHus nocriegHen. OpHako 3TO sABMEHue
HabngaeTca TONbKO NPU ONpeferneHHbIX YCNoBuAX TennoobmMeHa Mexay OCagkoMm W
oxnaxgawuwen cpepon. Takme ycnoBua obecneymBaloTca B MpoLecce eCTeCTBEHHOro
3aMopaxumBaHUss Ocafka Ha OTKPbITOM BO3gyXxe M B cneuuanbHbiX pesepByapax,
060pyAoOBaHHbIX TpybyaTbiMU TEMIOOOMEHHBIMU 3MEMEHTaMKU, B KOTOPbIX MONEpPeMEHHO
ucrnapsietca W KOHAEHcupyeTcs xnagareHt (ammuak). Yem Bblle MHTEHCUBHOCTb
3aMOpaXmBaHUsl, KOTopasi onpefensieTca MnAOTHOCTbIO TEMfOBOro MOoToKa, TEM MEHbLUe
KONMYEeCTBO CBSA3aHHOW BOAbI ycneBaeT nepentn B cBoboaHoe cocTosiHne. B TO ke Bpems, ¢
yBenuyeHnemMm TensioBOro noToka BO3pacTaeT KOMMYeCTBO 3aMOPOXEeHHOoro ocagka. [Ons
Ka)xgoro Tuna ocafka CywecTtByeT AONYCTUMbIA YPOBEHb MIIOTHOCTU TEMSI0OBOrO MNOTOKa,
npeBbllLUEHWe KOTOPOro He MnpuMBOAUT K CYLLECTBEHHbIM W3MEHEeHUsIM BOOOOTAAoLEN
CNOCOBOHOCTN ocafka nocrne OTTaMBaHWs, U OHA COXPaHSETCHA TaKOW Xe, KaK Y MCXOOHOro
ocagka.

4.2.3. YTunnsaumsa ocagkoB

YTunusaumsa ocagkoB 3aBUCUMT OT XMMMYECKOrO COCTaBa, KOTOPbIA onpegensiercs
KayeCTBOM WCXOQHOW BOAbl W BuAAMU  UCMOMb3yeEMbIX peareHToB B  npouecce
BOAOMNOArOTOBKN U 06paboTkm 0caaKoB.

Ocagkn MoOryT 4BnATbCS  UCXOOHBIM  Cbipb€M  MpPUM  MPOU3BOACTBE  PA3NUYHBIX
CTPOMTENbHBIX MaTepuanoB: GETOHHOW CMecK, LEeMEHTOB, KMpnuya, Kepam3auta u gp., a
Takke MOryT ObITb MCNONBb30BaHbI A1 YyYLWEeHNs CTPYKTYPbl NN040POANS NOYB.

4.2.4. Ucnonb3oBaHMe NPOMbIBHOM BOAbI

MpombIBHYO BOoAy nocre ounbTPOoBarnbHbIX COOPYXEHUN Ha NPaKTUKE U B NMPOEKTHbIX
pelleHnax npegycmaTpmBaeTca cOpacbiBaTb HA COOPYXKEHUSA ANA OCBETNEHUS MPOMbIBHbIX
BOO W YaCTUYHOrO BO3BpaTa OTCTOEHHOW BOAbl B "rofioBy" OYMUCTHBIX COOPYXEHUn (B
CMecuTenu wunu BXxoAdHble Kamepbl). [MOCKOMbKYy 39TO MOXET NPMBECTM K HapyLUEeHWUto
NPOoLECCOB Koarynsiumm n TEXHOMOMMYECKNX PEXMMOB OYUCTKU, B KaXXOOM criydyae crnegyet
06OCHOBAHHO NPUHMMATL PeLUEHNE O TakOM UCMONb30BaHNN NPOMbIBHbIX BOA,.

OgHm 3 cnocoboB noBblleHUsT 3 dEKTUBHOCTU 06paboTkM MNPOMBbIBHBIX BOA
UNbTPOB ABMSIOTCHA YKa3aHHbIE Bbllle KOHCTPYKUMW: 000pyaoBaHME LWNamMoynnoTHUTENEN
TOHKOCSIOMHbIMW B5I0KaMn UM YCTPOMUCTBO PELMPKYNATOPOB (CTp. 22, 24).

5. PekomeHgaumm no o4ncTke BoAbl npu ncnosfib3oBaHMN NOA3€MHbIX
BOAOUCTOYHUKOB

5.1. Obwume pekomeHaaLUN

Mpn HeobxoomMMoCTH pelleHnst Npobnem rinyboKOM OYNCTKM U YIYyYLIEHMS KadecTBa
noAs3eMHbIX BOA cneunanuctam OOblYHO MPUXOOUTCA CTankMBaTbCA C HanuyMem B Bodax
N306bITOYHBIX KOHUEHTpauun xenesa, (prtopa, CoONnen XeCTKOCTW, BbICOKOM MWHepanusaumm
conem WnNn ee OTAENbHbIX KOMMOHEHTOB, TakMX Kak: cynbdaTbl, Xnopuabl, CTPOHLMM
cTabunbHbIn, 6Gpom, Bop, HUTPaTbI 1 PSA APYTMX KOMMNOHEHTOB.



Hanbonblwee pacnpoCTpaHeEHME MMEKT Xene3ocoaep)kalme MoA3eMHbIE BOAbI,
pacnpocTpaHeHHble Ha  Tepputopun  Poccunckon  degepaumm  NOBCEMECTHO WU
coctaBnsawowme B otaenbHblx permoHax ot 30 oo 70% Bcex NpuMrogHbIX K MCNOSb30BaHUIO
BOJOMCTOYHUKOB.

3aconeHne n 3arpsi3BHEHWE MOBEPXHOCTHbLIX M MOA3EMHbIX WUCTOYHMKOB BPEOHBLIMU
BellleCcTBaMM oTpuLaTeNbHO BNUSAIOT HA NMUTbEBbIE KadYeCcTBa BOAbl U B OTAENbHbIX Criyvasax
AEenarT NX HENPUroaHbIMKU ANS NATBS.

B 6onblNHCTBE LEeHTpanbHbIX U CEBEPHBIX panoHoB Poccumn npupogHbie Nog3eMHble
BOObl 3arpsi3HeHbl B OCHOBHOM COEAMHEHUsIMM xenesa, Topa, CTPOHUUS, CONsiMU
KECTKOCTW, MOHaMWn XIOPUOAOB W COEOUHEHUSMWU TSHKEmNbIX MeTannoB B KONMMYecTBax,
NpeBbILLAKLLNX HOPMaTUBHbIE TPEOOBAHMS B HECKONBKO pas.

[nsa pelweHnss BOMPOCOB O BbIOOpPE TEXHOMOrMYECKOM CXEMbl OYUCTKM BOAbI W
HeobxoouMMbIX  Onsi 3TOrO  COOpYyXeHun  TpebyeTcsa  npoBedeHWe  KoMMnekca
NPOEKTHO-M3bICKATENbCKMX PaboT U TEXHOMOrMYECKNX UCCea0BaHNN.

[MpoeKkTHO-M3bICKaTeNbHble paboTbl NpegycMaTpuBatoT:

- cbop M cucTemMatTM3auMio UHXEHEPHO-TeOSNTIONMYECKNX W TMOPOreosiorM4eckmx
Martepuarnos no NPUPOAHbLIM BOAAM KOHKPETHOrO panoHa;

- BblOOp 0O0bekToB BOAOCHAbGXeHMsi, onpedeneHne coctaBa W CTPYKTYpbl
Bogonotpebutenen. OnpegeneHme obbemMoB BoaonoTpebneHus BbliOpaHHbIX OOBLEKTOB C
y4eTOM NEePCneEKTMBLI UX Pa3BUTUS.

TexHonornyeckne nccneaoBaHns BKOYAKOT B cebs npoBeaeHne cnepyowmx pabor:

- MCCrefoBaHne XMMUYECKOro cocTaBa Bo, OTOBPaHHbIX M3 KOHKPETHbLIX MCTOYHUKOB,
BbISIBIIEHNE CTEMNEHN NX 3arpsA3HEHUS;

- onpegeneHne 6akTepruonormM4eckoro COCTOSHNUA BOOOUCTOYHUKA;

- MPOBEAEHNE TEXHOMOIMYECKNX aHANM30B MO BbISIBIIEHUIO CTEMNEHU 3arps3HEHHOCTU
BOAbl B3BELLUEHHBIMWU U KOSNONAHLIMU BELLLECTBAMMU, KOPPO3NOHHbBIX CBOMCTB BOAbI;

- onpegeneHve B YCNOBUAX peanbHOro obbekta HeobXxoauMbIX 403 peareHToB ANs
yMsardeHuns, obessapaxunBaHnsa n KOHOULMOHNPOBAHUSA BOAbI;

- pa3paboTka TEXHOJIOrMYECKOM CXEeMbl CTaHUWA MPUrOTOBMNEHUS MUTLEBOM BOAObI U
BbI6Op 0bopyaoBaHUS.

Ha nocnepytowmx atanax paboTbl OCyLLECTBNASETCS NPOEKTUPOBAHMNE COOPYXKEHUI U
CTaHUMN LN OYMCTKM BOAbl, @ Ha 3akruuTenbHOM dTane HanagoudHble paboTbl M MycK
CTaHUMIN B 3KCNnyaTauumio.

O6y4yeHune akcnnyaTtaunmoHHOro nepcoHana npoBoauTcs Ha nabopaTopHbIX CTeHAAX U
yCTaHOBKaX, a Takke B NpoLecce MOHTaXa M NycKoHanagodHbix paboT HeNOCpeaACTBEHHO Ha
oObekTe BHeApPEeHuUs.

5.2. O6e3xene3mBaHue NpUpPoOAHbIX BOA

MoasemMHble >xenesocogepkawme BoAbl MMeT, kak npasuno, B 80-90% cnyyaes
BGukapboHaTHble hopMbl XKenesa. [py 9TOM BHE 3aBMCUMOCTM OT KOHUEHTPauuKn ykasaHHble
TMMNbl BOA4 codepXaT Takke xenesobaktepuu, KOTOpble B UCXO4HOWM dopme B
BeckncnopogHou cpeae Noa3eMHOro Bogo3abopa HEAKTUBHBLI.

OpHako B Tex cnyyasx, korga soga nocrne Bogosabopa He noasepraetca obpaboTke,
a cpasy noctynaet B PYB unu B BOgoHanopHyt 6aluHio n npoucxoaunt ee oborawieHue
Kncnopogom, npoucxogut 6ypHoe pasButue xenesobakTtepuin, N OHU CTAHOBATCHA aKTUBHOW
BGronormyeckn KOppO3MOHHOM CTPYKTypon. B pesynbrate npoucxogaT Kopposust U
paspyLlieHne CTEHOK TpyD, BbIHOC Xenes3a B BOAY U ee BTOpUYHOE 3arpssHeHue. [pu aTtom
coepxxaHue xernesa MOXeT yBeNMYnBaTbCs B HECKOSbKO pas.



B cBa3n ¢ atum ntobble mMeToabl ob6esxeneanBaHns BoAbl, HE npegycMaTpuBatoLine
yaaneHue xenesobaktepun, SBnsTCA ManoddeKTUBHLIMU.

Ob6eaxenesnBaHne BoAbl OT OPM Kenesa, KOTOpble MPUHATO Ha3bliBaTb
OukapboHaTHbIMK, OcywecTBndeTcs Haumbonee npocTbiMM MeTogamu. Takne opmbl
XapakTepuaylTcs, Kak npasuno, cogepxaHuem xenesa pgo 10-15 wmr/n, pH - po 6,

nepmaHraHaTHOM OKUCASIEMOCTbIO A0 6-8 Mr O,/x , OTCYTCTBMEM LIBETHOCTU BOAbl WU

KOHUeHTpauuen yrnekmcnoTsl Ao 30-50 mr/n.

B ykasaHHbIX cny4asx OCHOBHbIM METOAOM  SBMSETCA  npeaBapuTerbHas
ecTecTBeHHas aspaumsa (M3nuB), WHOrAa C [AOMOSHUTENbHBLIM  DKEKTUPOBAHUEM U
dunbTpoBaHNEM Yepes 3epPHUCTYIO 3arpysky.

B Tex cnyyasx, korga ykasaHHble Bbllle YCITOBUSA MO KavyecTBY WCXOAHOW BOAbI He

cobniopatotca no pagy nokasatenei (pH 6,3-6,5, okncnsiemocTs Gonee 12-15 mr Ozfn

HanMynMe UBETHOCTU - NPUXOAUTCS BCTpeYaTbCs C T.H. OpraHMyeckummn cdopmamm xenesa
00Obl4HO B 30HEe 60SIOT U TOPMPSAHUKOB), HEOOXOAMMO MPUMEHEHME peareHTHbIX MeToL0B
obe3xenesMBaHNA C UCMNOMb30BaHMEM [ABYXCTYMEHHOM CXeMbl oO4YUCTKN. Hawnbonee
adpekTMBHOE NPUMEHEHME CXEMbI "TOHKOCNOMHBIM OTCTOMHUK - CKOPbIN oUnbTp" ¢ BBOAOM
LerioMHoro peareHTta nssectu (gosa 40-60 mr/n no CaO).

B npaktuke O4YMCTKM nNOA3EMHbIX BOA OT Xeresa npu  ynydweHun paboTol
CYLLIECTBYIOLLMNX CTaHLMIA NPUXOANTCS YyYUTbIBATD:

- UBMEHEHME CUCTEMbI alapaLun U OKUCIEHUs xenesa. B page cnyvyaeB Bcrneactene
n36bITOYHOrO BBOAA KMCNopoda Bo3gyxa NyTeM KOMNpemupoBaHus HabnogaeTcs, ¢ 0OgHON
CTOPOHbI, WHTEHCMBHOE  OKUCMEHME Xenesa, 4TO0 npuBoAMT K  obBpasoBaHuUio
Hey40BNEeTBOPUTENBHOM B KaTanMTUYECKOM OTHOLLEHUWN NAIEHKWU, HECMOCOBHON K rnybGokomy
N3BMIEYEHUNIO XKeresa, a C PYrol CTOPOHbI - A5 HANOPHbLIX CXeM Takoe pelleHne Bbi3biBaeT
ckonsieHne n3bbITOYHbIX ra3oB (YrnekncnoThbl, cepoBoaopoa 1 T.M.) B hunbTpax, 4To Takke
CHWxaeT aPdeKTUBHOCTb UX paboThl;

- NPV pelleHnn 3agay MHTEHcMdMKaumm paboTbl CTaHUMA o0be3xenesvmBaHusi BOAbI
HeobXoaMMO Takke MPUHUMAaTb BO BHMMaHWE HanuMyMe M KOHLUEHTpauum COMyTCTBYHOLLMX
npumMecen (cepoBogopona, yriekucnoTbl U T.M.);

- KOHUEHTpauun 1 TUnbl xenesobakTtepuit, NOCKOSbKY MOBbILEHME UX KOHUEHTpauun
MOXEeT Bbil3BaTb BTOPUYHOE pasBuTUE xenesobaktepum B CceTU, OMOKOPPO3NIO
MeTannmMyecknx Tpyd M BTOPUYHOE 3arpsi3HEHME ceTen Xenesom. B To >xe Bpemsi npwu
MUHUMarnbHbIX KOHLEHTpauuMax xenesobakrepuin cTaHumm obesxeneamBaHus TpebytoT
aKTUBHOW alspauum (B T.4. KEKLUMOHHOM UMM HanNOPHOM C paspbiBOM CTpyu), 6e3 yero umx
apbekTnBHas pabota HeBO3MOXHA. Takmm 06pa3oM, B KaXOOM KOHKPETHOM criyyae
cnegyet  nNpoBOAUTb  yrnybrneHHble  PU3NKO-XMMUYECKMEe,  MUKpobuomnorndyeckne u
TEXHOMOrMYeckne  U3bICKaHusl, KOTOpble  MO3BOAAT  YNydwuTb  paboTy  CcTaHuun
obe3xenesnBaHus;

- TN W COCTOAHWE [ApeHaxa, a Takke BuAbl MNPOMbIBKM - BOASHas WIK
BOAOBO3aYyLWHAA. VIHTeHCcUmKauns, peEKOHCTPYKUUSA APEHAXHbIX CUCTEM, MOAEPHM3aUNAa N B
psge criydaeB M3MEHEHME pexnma 1 Buga NpoMbIBKM MOTYT OKa3biBaTb peluaroliee BrvsHue
Ha paboTy cTaHuuin obe3xenesmBaHns Bobl.

5.3. CneuymnanbHble MeToAbI KOHOAULMNOHUPOBaHUA NOoA3EeMHbLIX BOL4

5.3.1. YoaneHue mapraHua 1 xene3sa

Pan noasemHbix BoA XapaktepunsyetcaA OAHOBpPEMEHHO Hallmvnem xXenesa wu



MapraHua, no3TOMy 3a4yacTyld BO3HMKAeT HeobxoauMmocTb wux obesxenesmBaHus W
AeMaHraHauuu.

Bbibop TEXHONMOrMN OYUCTKM 3aBUCUT OT NPUPOAbI COEANHEHUN Xene3a M MapraHua,
NX KOHLIEHTpaUUK, LWEerNo4YHOCTN, OKUCNAEeMOCTH, pH BoAbl U Apyrux nokasaTesnen.

Kenes3o n mapraHew, NpucyTCTBYIOT B MPMPOAHBIX BOAaX B (hOPME MUHEpParibHbIX Un
OpraHMYecKNX COeaUHEHUN T'YMUHOBLIX MU HEKOTOPLIX XUPHbIX KUCNOT. BO BTOpoM cnyyae
3TO BOAbl C MOBbILUEHHON OKUCNAEMOCTbIO, UMEIOLLME arpecCuBHbIN XapakTtep. XKeneso- u
MapraHoopraHM4yeckme KOMMJSIEKCbl CO34alT  YCroBMS AN pasBUTUA  MapraHo- W
deppobakTepnin CO BCEMM BbITEKALMMKM HeratuBHbiMM nocneacteusamn. C  no3vuun
TEXHOMOrMM BOLOMOArOTOBKM BCErga MMEETCA pasnuune mexagy crnocobamu ynyyleHus
KayecTBa NoA3EeMHbIX BOA MNpPW HanMUuMM >Xenesa M MapraHua B MUHEpanbHOW Wnn
opraHudeckon copme. [py MX MUHEPANbHOM MNPOMUCXOXKAEHUM OObIMHO MNPUMEHSATCS
GespeareHTHble TEXHOMNOrMnM, MpU OpraHMYeckoM NpoMCXoXaeHun - obpaboTka Tpebyet
NUCMONb30BaHUS peareHToB, 4YTO 0Gonee CroOXHO U TPYLOEMKO, COMPSIKEHO CO
3HaAYUTENBbHLIMU KanNUTanbHbIMU U 3KCMNNyaTaLMOHHbIMU 3aTpaTamu.

Ecnu xeneso n mapraHeL NpucyTCTBYKOT B BOAE B pacTBopumoun ¢opme, TO And
BblOOpa TEXHOMOMMN BaXXHO 3HaTb OMKapOOHATHYIO LLENOYHOCTb BOAbI, KOTOpasa BNUSET Ha
npouecc gecopbuum okcnga yrnepoga n okengaumm xxenesa (1) n mapradua () n sasnsetcs
rmaBeHCTBYOLWNM hakTopoM npu Bblbope TexHonormn. Hanbonee GnaronpusaTHble yCnoBus
ANa yoaneHua >kenesa M MapraHua cos3garTcs npyv kapboHaTHOM LLEeNOYHOCTU, paBHOM
obLen n cocrtaensowen He meHee 1,35 mMr-ake/n.

KoHueHTpauua MOHOB BOAOpoLa B BOAE M €e KUCNas WM LWernoyvHas peakuus
onpeaensT OeCTBUME BOAObl Kak pacTBOpUTESNs, NOSTOMY 3HadyeHue pH urpaeTt BaxHyo
porSib B OCaXA4EHWUN TMOPOKCUA0B.

3HayeHne pH ncxoaHom Boapbl BNMSET M HA CNOCOBHOCTL MNbTPYHOLLEro Mmatepmana
3agepXxuBaTb Xxenes3o u mapraHed. Npu nosbiweHnn pH aTa cnocoBHOCTL BO3pacTaeT, YTo
006BbACHAETCA N3MEHEHNEM A3eTa-NoTeHUmMana NnoBepPXHOCTU 3ePEH 3arpy3Kku.

MpucyTcTBylOLME B BOAE OpraHMYeCcKne BELLECTBA OKa3biBalOT HEraTMBHOE BIUSHUE
Ha npouecchbl yaaneHus >ernesa W MapraHua B Tex chny4yasax, Korga MuX KOnMu4ecTBo,
onpegensieMoe nepmaHraHaTHOM OKUCNSIEMOCTbIO, cBbiwe 6,5 mr/n. MNpu obpaboTke BOAbI
unbTpoOBaHMEM OHM MOTYT 06pa30BbIBaTL KENAaTUHOBbLIE MMIEHKM Ha 3epHaxX (UnbTpyoLen
3arpysku, 4YTo 3aTpyaHsieT npouecckl agcopbumm n xemocopobunu.

TpaHchopmaumsa xenesa W MapraHua B OpraHuWYeckytlo, BOCCTaHOBUTESbHYHO
MUHEpPAasbHY N OKUCIEHHYO MUHEpanbHyto dopmy obycnosrieHa AeAaTeNbHOCTbIO MapraHo-
n eppobakTepuin, a okcnaaums Xenesa n mapraHua B KACNOW cpeae MOXEeT NpoucxoauTb
XUMUYECKM TONMbKO nNpu  ux BMmewaTenbcTtBe. [lpucytctBne B BoAe deppo- U
MapraHobGakTepuii  yKasblBaeT Ha  BOCCTAHOBUTENbHOE  COCTOSIHUE  CUCTEMbI W
cBMAOETENbLCTBYET O HeobxogmMmocTn o6paboTkM BOAbI CUIbHLIM OKUCAUTENEM nepen ee
unbTpOBaHMEM.

Mpn BbIGOPE TEXHONOMMKU yaaneHus xenesa u MapraHua crnegyeT Takke yuuTbiBaTb
NpUCYTCTBME B BOLE aMmuaka, HUTPATOB U HUTPUTOB, Tak Kak HeoBXoaumMoe KOMM4YecTBO
okucnutenss ana okcugauum xenesa (M) u mapraHua (1) BospacTtaeT npu HanuuumM B
obpabaTbiBaemMor BoAe ammMmaka.

PykoBoacTBysICb pe3ynbrataMmyv aHanu3a OCHOBHbIX (aKTopoB, BAUSKOWMX Ha
npoLuecchbl yaaneHus xenesa n MapraHua, 1 akcnepmmeHTanbHbIMU AaHHbIMW, NpeanaraeTcs
pag MeToLoB yaaneHus Xenesa n mapraHua, B TOM YACHe Takme:

- YNpOLLEHHas aspaumsi ¢ 0 AHOCTyNeH4YaTbiM PUNbTPOBAHMEM;

- rnybokaga aspauma un unbTpoBaHne nNuMOO ABOWHAA aspaumsa Wn  OBOMHOE
puUnbTpOBaHME;

- rmybokasa aspaumsa, obpaboTka CWUSbHbIM  OKUCIIUTENEM, UNbTPOBaHME,



cTtabunmnsauus;

- N3BECTKOBAHWE C KoarynupoBaHWeM, HanopHasa ¢noTtaums n dunbTpoBaHne nubo
aspauusi, W3BECTKOBaHWE C KoarynupoBaHMEM, OTCTaMBaHMe B TOHKOM Croe M
dunbTpoBaHue.

Bo3amoXxxHO Takke NpMMeEHeHe 1 Apyrmx METOAOB yaaneHus xenesa u Mmapradua.

5.3.2.YganeHue cepoBogopoaa

B HeKkoTOpbIX crny4yasix MoA3eMHble BOAbl coaepXaT M3ObITOYHbIe KOHLEeHTpaumm
cepoBogopoda. [Ona ero yganeHust NPUMEHSIIOT PasfuyHble KOHCTPYKLUUW OerasaTopoB C
NCNONb30BaHMEM METOAOB MEHHOW perasaumv, 6apboTMpoOBaHMS BO34YyXOM, BaKyyMHOW
Aerasauum ¢ nogorpeeom 1 6e3 nogorpesa Boabl U Ap.

Hanbonbliee pacnpocTpaHeHve nonyyun MeTod YAaneHuss CcepoBogopoda
aspupoBaHuemM. B psige cnydaee pans Gonee MOMHOro yganeHus cepoBodopoda

aspupoBaHue COnpoBOXJaeTca noakucrneHnem BoAbl OO0 pH<S ¢ nocnegyoLien
cTabvnunsaumen oumLEeHHON BOAbI €€ nowenadnsaHmeM.

Hanbonee agpdekTUBHbIMU, NOMAYYMBLLUMMW pacnpoCTpaHeHME Ha CTaHUmMaX 60MbLuIomn
NPOU3BOAUTENBHOCTUN, SBMAKOTCA XMMUYECKMEe MEeTOAbl - XJIOpUpOBaHWE, NPUMEHEHUE
nepmaHraHaTta Kanusi, 030HMpoBaHue.

BoamoxHO npumeHeHne unbTpoBaHUS BOObl Yepe3 MoAUMPULMPOBAHHYO 3arpysky.
Mpn a3TOM yOaneHwe cepoBogopoda  OCYLeCTBNSeTca npu  aacopbumm  MOHOB
CepoBOJOPOAHBIX COeAMHEHUA Ha 3epHax dunbTpyowen 3arpy3ku. Mogudukauus
nec4yaHou 3arpyskuM COCTOMT B TOM, YTO ee nocrnegosaTenibHO obpabaTbiBaloT BOOHBLIMU
pacTBOpaMu >XernesHoro Kynopoca W nepMaHraHaTa Kanua wnu cynbdarta HaTpus W
nepmaHraHarta Kanus, B pesynbtate 4Yero Ha NoOBEPXHOCTU 3epeH KBapLueBoro necka npu pH
cpeabl 6-9 obpasyeTca nneHka, B COCTaBe KOTOPOW MMEETCs MMAPOKCUA Xenesa n Ouokeug
MapraHua.

Kpome xummudecknx cnocoboB OKUCNEHWS  CepoBOAOPOAA, WUCMOMb3YT U
BMOXMMNYECKUA MEeTOoA, NPU KOTOPOM B OKUCIIEHUU CYNbMUOHbLIX BOA MPUHUMAKOT yyacTue
cepobakTepun, BCTpevarLwmecss B CEPHbIX UCTOYHMKAX U CTOAYMX Bodax. [ns maccoBoro
pa3BuTUA cepobakTepuin HeobxoaMmbl CEPOBOAOPOA U KUCIOPOA.

5.3.3. ObechTopmBaHue Boabl

Onsa pedTopuvpoBaHuMst BOAbl  UCNOMb3YOT PS4 METoOOB, KOTOPbIE  MOXHO
noapasgenuTb Ha criegytoLme.

MeTon copbuumn Topa ocagkom rmgpokcmaa antoMUHUA UAWM MarHug, a Takke
docdarta kanbums - uenecoobpasHo NPUMEHATL Npu 06paboTke NOBEPXHOCTHbLIX BOA, KOraa
Kpome obecdhTopuBaHua TpebyloTca elle ocseTneHve u obecusevnBaHne. ITOT MeETO
MOXET HanTu npuMeHeHne u ans obpaboTkM noa3emMHbIX BOA MpuM HEOBXO4MMOCTU KX
OAHOBPEMEHHOIO YMSAr4eHus (peareHTHbIM MeTogoM) n obectTopmBaHuS.

MeTon ¢unbTpoBaHWA BOAbl Yepe3 (PTopcenekTMBHble MaTepuanbl - OCHOBaH Ha
obmeHHOM agcopbumm MOHOB, NpU KOTOpoW OTOp YyAanseTca B npouecce nponycka
obpabaTtbiBaemon Boabl 4epe3 copbeHT. ITOT MeToa Haubonee addpekTuBeH npu
obechTOpMBaHMM NOA3EMHBIX BOA, KakK MpaBumio, He HyXAalwwuxcs B Apyrnx Buaax
KOHOWUMOHMPOBAHMSA, UMM B TeX Cnydasax, korga OOHOBPEMEHHO C obecdhTopuBaHMeM
NPOU3BOLAT U ONPECHEHME.

Hanbonblwee pacnpoctpaHeHne nonyyuno obecdTopuBaHne BOAbl CyrbdaToM



anomMuHus. TexHonornyeckaa cxema B 9TOM Crlydae BKITHOYaeT BepTuKalibHbI CMecUTerb,
OCBETNUTENb CO B3BELUEHHbIM OCAAKOM MWW OTCTOMHWUK C TOHKOCHOWMHBbIMW MOZYSISAMU U
CKOpble OCBeTNUTENbHbIE (PUNBLTPBI.

B HekoTopbIx crniydasix 3ddeKTUBHbIM HABMNAETCS KOHTAKTHO-COPOUMOHHBLIA MeTo[,
obeccTopmBaHna nNpupoaHbix Boa, npeanoxeHHoin HAM KBOB. KoarynaHT BBOASAT B BOAY
HenocpeacTBEHHO Mepen KOHTAKTHbIMM OocBeTnuTensmu. B nepeBoHayanbHbI  Nepuoj,

(1,5-2,0 4) nogaetca nosbiweHHaa ao3a koarynsHta 100-150 mr/n no ALO; . pn atom Ha
3epHax M B nopax 3arpy3kum obpasyeTcsa rmapokcug antoMUHWUA, KOTOPbIA BMOCAeacTBUU
copbupyet dptop. B aTtoT nepuoa - nepuoa "sapsgku" dunbTpaTt, cogepxawmi 6onbluoe
KONMMYEeCTBO MOHOB Topa W anMUHUS, OTBOAAT B CneuvanbHyld €eMKOCTb Ans
nocrnegyoLwero Ucnonb3oBaHNUA B KadecTBe MpoMbiBHbIX Bog. [locre "sapagku" [osy
KoarynsiHta cHwxkatT go 20-25 mr/n, yto obecneuymBaeT adpekTUBHOE M3BreYeHne dpTopa
32 CYeT CcoxpaHeHus copbuMoHHOM cnocobHOCTN ruapokcmaa antomuHusa. [lpouecc
AedTopMpoBaHMS BOLbl MOXHO OCyLWecTBNATb M 6e3 "3apagku” npu NOCTOSHHOM [03€e
KoarynsiHta, BefnimdnHa KoTopown onpeaenseTcs Ka4ecTBOM UCXO4HOM BOAbI.

KoHTakTHO-copbuMoHHOE obecdTopuBaHMe npuemnemMo npu obpaboTke BoA,
cogepxawmx ptop - oo 5 mr/n, cepoBogopos - 40 2 Mr/1, WenoYHOCTb - A0 6 Mr-akse/n. Ha 1
MI ygansemoro ptopa pacxogyetcsa okono 80 mr cynbaTa antoMuHuS.

ObecTopmBaHMe BoAbl Ha antoMOMOAMMUULNPOBaHHBLIX MaTepuanax nokasblBaeT,
4YTO nocrne obpaboTkn conamMmu antoMUHKSA, Necka, kepamauTa, 4pobneHoro KIMHONTUNoNMTa
N opyrmx unbTPyLLMX 3arpy30k OHM CNOCOBHbI 3h(PEeKTUBHO M3BneKaTb U3 pUnNbTpyemon
BOAbl (PTOpP-MOHBI. MakcMmarnbHon cCOpOLUMOHHON EMKOCTBIO MO PTOPY U3 paccMaTpMBaEMBbIX
mMaTepuanoB obnagaet  antoMOMOAUMUUMPOBAHHBLIN  KIMHOMTUAONNT,  KOTOPbIN B
€eCTecTBEHHON dhopMe PTOp 13 BOAbI NMPaKTUYECKMN HE N3BIIEKAET.

TexHonornyeckaa cxema obecTopuBaHus BOAbl NyTEM e€e (PUNbTPOBaHUA 4vepes3
antoMoMoanULMPOBAHHYIO  3arpy3Ky KIIMHOMTUAONMTA COCTOUT M3 CKOPbIX UIbLTPOB,
3arpy>KeHHbIX MOANMPUUMPOBAHHBLIM KNMHONTUNONUTOM. PereHepaumnio UCTOLLEHHON 3arpy3ku
OCYyLLEeCTBNAT B ABa npuema:

- B3pbIXJIEHNE M OTMbIBKa copbeHTa OT dhTtopcoaepKalinux 0CagkoB, 3a4epXaHHbIX Ha
NOBEPXHOCTWN N B Nopax 3arpy3ku;

- MoaudumKauna 3arpyskm nporyckaHMeMm 4yepes Hee KOHUEeHTpupoBaHHOro 4-6%-ro
pacTBopa conien antoMmnHNA (Hanpumep CEPHOKUCIIONO aritoMUHKS).

5.3.4. NpumeHeHne meToaa o6paTHOro ocMoca AnA yaaneHus pasnuyHbIX
pacTBOpPEHHbLIX BELEeCTB

PU3NKO-XMMUYECKNIA COCTaB MOL3EMHBbIX BOO MOXET BKMYaTb B cebs pasnuyHble
M3BECTHblE pPaCTBOPEHHbIE MNPUMECU B LUMPOKOM AManas3oHe KOHUEeHTpauun, nopown
3HAYUTENBHO MPEBbLILAKLNX HOPMATUBHbIE NoKasaTenu. [MoM1MMO BbICOKOW MUHEpanu3aumm
noAsemMHble BOAbl, Kak OTMEeYanocb Bblle, MOryT cogepaTb MOBbILEHHbIE KOnnyecTsa
CONen XeCTKOCTU, OTOp, CTabunbHbIN CTPOHLMIA, MapraHew, 6poM, paguoHyKnMabl U apyrue
KOMMOHEHTBI, yAaneHue KOTopbIX W3 BOAbl TPaAOULMOHHLIMKM MeTod4amMu COMPSKEHO C
GonbWMMK MaTepuanbHbIMK 3aTpaTaMmn U He Bceraa 4OCTaTOYHO ah(PEKTMBHO.

B TO Xe BpemMsa npuMeHeHne MeMOpaHHOM TEexXHOMormm, B YacTHOCTM MeToda
obGpaTHOro ocmoca, NO3BOSMSET yXKe B HACTOsLLEE BPEMS HA ManorabapMTHOM U HECINOXHOM
B aKcnnyaTtauum obopyaoBaHuMM u3Bnekatb u3 Boabl A0 99% pacTBOPEHHbIX BELLECTB.
MuTbeBble CBOWCTBa MOMy4YeHHOW nocne obpaTHoocMoTudeckon o06paboTkm rnyboko
obecconeHHon BoAe NpuaalTCa UNU MyTEM ee CMeLeHUs C pacyeTHbIM KOSIMYeCTBOM
NCXOAHOW BOAbI (€CNKN NO3BONSAET UCXOAHAsS KOHUEHTPauusa KOHKPETHOMO MHIrpeaueHTa), unm,



B OTAENbHbIX Cryvyasix, B Mpouecce KOHAMUMOHMPOBaHUA nytem paobaBneHus B
00ecconeHHylo  BoAy  ONpedenieHHOro  KonuyectBa  HeEOOXOOMMbIX — BELECTB U
MMUKPOOPraHn3moB.

MeToa obpaTHOro ocmoca npegHasHa4vyeH ana ob6paboTKm MCTUHHBIX PacTBOPOB, T.€.
N3BNeYeHns 13 Boabl PaCTBOPEHHbLIX MUHEPATbHbIX U OPraHNYeCKMX BeLLeCTB, NO3TOMY Npwu
HanMuuMM B NOA3EMHOM BOLE [ABYXBarieHTHOro enesa u >xenesobakTepun ycTaHOBKa
AOYKOMMNJIEKTOBbLIBAETCSA CMCTEMON 06e3xKene3nBaHus.

Mpn 3HaunTenbHoMm OGakTepmanbHOM 3arpsi3BHEHUN apTe3nMaHCKUX BOA, YTO MMeeT
MECTO Npu 3arpsi3HEHUN MNOA3EMHbIX BOA CTOYHbIMM BOAaMMW, B LENAX npeaoTBpalieHus
DakTepmanbHOro  3arpsi3HeHMst  MeMOpaHHbIX  3fIeMEeHTOB  BOAy  NpeaBapuTenbHO
oGes3apaxuBator. B cnyyae o06paboTkMm WMCXOQHOW BOAbI peareHTamu, CcoaepXKalnumu
aKTUBHbIN Xrop, nepen 06paTHOOCMOTUYECKOM YCTAHOBKOW npeaycMaTpuBaeTcs Yy3en
AEXTTIOPUPOBAHUS.

B kayectBe OexnopuvpoBaHUSA MCNOSb3YOTCA COPOUMOHHbIE (OUNBbTPLI, 3arpyXeHHbIe
aKTUBMPOBAHHbBIM yrrem, unn obpaboTKy MCXOAHOM BOAbI pacTBOpPOM Bucynbgarta HaTpus.

B HacTosiwee Bpemsi pasBuTME MEMOpPaAHHOM TEXHONOorMM Mno3BONUT Cco3daBaTb
HageXHble, NPaKTU4YHbIe 1 yOoOHbIEe B aKCNyaTaumMm yCTaHOBKM MEMOPAHHON OYUCTKN BOAbI
Ha OCHoBe obpaTtHoro ocmoca. [Mpon3BoaUTENBbHOCTL OBPATHOOCMOTUMYECKUX YCTaHOBOK

3
cocTtasnget ot 1 go 100 M [a
5.3.5. YpaneHue opraHM4eckux 3arpsa3HeHumn

Ansa paga noasemHbix BoA, 0CO6eHHO B HedpTerazogobbiBaloLWmMX permoHax, Takmx Kak
Aman, TomeHckaa obn. n gp., XapakTepHO HanuyMe B HUX MOBbLILWEHHbIX KOHLUEHTpaLuuin
OpraHnyecknx 3arpsisHeHun (eHornos, HedPTENPOAYKTOB U Np.).

B Takux cnyyasx Hapsgy ¢ TpagnuuMoHHBIMWU UMK CYLLECTBYHOLMMN METO4AMN OYUCTKN
noas3emMHbIX BOA4 HeobXxooMMO [A0OCHAaLEeHWE BOAOOYUCTHBLIX CTaHUMWA MMM YCTaHOBOK
030HaTOpHbIM O6opyaoOBaHWEM WU MPUMEHEHUE COPOLMOHHLIX (unbTpoB, YTO obecneyunT
nonyyeHne Boabl TpebyemMoro CTaHgapToOM KavyecTBa.

5.4. \cnonb3oBaHWe BOJOOYNCTHOrO ob6opyanoBaHua 61104HOro Tuna ansa
BOAOCHabXeHNA HeOONbLIMX rOPOAOB U HAaCEeNEeHHbIX MYHKTOB, a TaKke OTAesIbHbIX
ob6beKToB

Mmetowmeca NCTOYHUKM C Ka4yeCTBEHHOW BOAOW OObIYHO pacnonioxeHbl Ha 60MbLumX
paccTosiHMAX OT NoTpebutenen, n TpPaHCNOPTUPOBKA €€ C NOMOLLLIO FPYMMOBbLIX U FTOKalbHbIX
BOJONPOBOAOB CBHA3aHa CO 3HA4YMTeNbHbIMW KanuTanbHbIMKU 3aTpatamu. B To xe Bpems
OYUCTKa WU OMpecHeHWe 3TUX BOA Ha MecTax no3sonunn 6bl JOBOAUTb MX KayecTBO A0
NATbEBLIX KOHAMLUMA W C MNOMOLLBK JlOKanbHbIX BOAOMNPOBOAOB CHabxaTb HaceneHue

NMUTLEBOW BOAOW, NPY 3TOM NPOU3BOAUTENBHOCTL cocTaBnseT Ao 5-10 Tbic. M’y .

Mcxopa mn3 atoro, yumTbiBasi CNOXHOCTb 3KOMIOMMYECKOM M coumanbHOM O06CTaHOBKM,
uenecoobpasHo obecrnevnTb HeobxoauMble YCNOBUSA ANS BHEOPEHUS TEXHONOMIA OYUCTKUN U
OnpecHeHus BoAbl B NPaKTUKy BOAOCHAOXEHNs HaceneHust B ykasaHHbIX pernoHax Poccum ¢
MOMOLLIbIO aBTOMaTM3NPOBAHHbLIX KOMMAKTHbIX YCTaHOBOK 6M104HOro Tmna.

B 3aBucMMOCTM OT cogepXawumxca B BoAe 3arps3HeHMA YCTaHOBKM  MOryT
KOMMNMEKTOBaTbCA HEOHX0AMMbIM HABOPOM TEXHONOrMYECKNX BOKOB, KOTOPbIE BbIMyCKalOTCSA
cepuiiHo. Komnnekc BogonoaroToBUTENBHOIO 00OPYyAOBaHUSA MOXET Kak MOHTMPOBATbCS B



I'IpVICI'IOCO6J'IeHHbIX Anga aTuX uenen NoMeELLEeHUsIX, Tak U MOoCTaBnATbLCS B KOHTeI7IHepHOM
NUCMOJIHEHUN. I'Ipep,naraelvlble peweHna npeagycMaTpuBardoT HE TOJIbKO BbICOKOE Ka4deCTBO
KOHEeYHOro npogykrta - NMUTbEBOM BOAbl, HO WU MONHYKD 3aBOACKYHD TOTOBHOCTb
BoaonoArotoBnuTesibHOro O60pyﬂ,OBaHVIFI, a TakKXke TeEXHUYECKYH0 N CaHUTapHO-TMTMEHNYECKYIO
HagexHocTb. CTtaHuuu NnpuUroToBrieHNA BOAObl NMUTbLEBOIO KadecTBa, YKOMIJIEKTOBaHHbIE

ycTaHoBKaMmy 6royHoro Tuna npousBoauTenbHocTbio 50-15000 M’ feyr , NO3BONSOT
onepatuBHO pewaTtb npobnemy obecneyeHWss NMUTbLEBOW BOLOW HACENEHHble MYHKTbl C
YNCIEHHOCTbLIO 4O HECKOSTbKMX AECATKOB ThICAY YEOBEK.

CHabxeHne nnTbEBOW BOOOW ropoaoB, a TakkKe Takumx OOBEKTOB Kak [OeTCKue
yupexaeHusi, O0nbHMUbI, MaHCMOHATbl, TFOCTMHULbI W Ap. BO3MOXHO C MOMOLLbIO
KOMMMEKCHbIX YCTAHOBOK U C NCMOMb30BaHNEM OTAENbHbIX GIOKOB.

[na o4nCTKM NOA3EMHbIX BOA OT PasfuuyHbIX 3arpA3HEHU, a Takke ANa peareHTHOW
OYMCTKN MOBEPXHOCTHbIX BOA ANSA CHWXKEHMS HOPMUPYEMbIX Nokas3atenen Ao TpeboBaHui
CaHllvHa moxeT 6biTb  UCMNOMb30BaHO  pPas3fMYHOE  BbINYCKAEMOE  POCCUICKOM
NPOMbILLUIEHHOCTLI0  00opyaoBaHMe, npowedwee anpobaumio B MPOU3BOLACTBEHHbIX
yCIoBUSAX.

6. PekomeHpgauumn no opraHn3aunm KOHTpPOIA KadyectBa NUTbLEBOW BOAbI B OTHOLWEHUN
XUMUYECKUX 3arpAaA3HAoLWUnX BeLlecTB

6.1. BBegeHue. CTpykTypa HOpMaTMBHO-NpaBoBoW 6a3bl

K HacTosLwemy BpeMeHU cywiectsyeT cnegywowias CTPYKTYypa
3aKoHoAaTeNbHO-NPaBOBLIX aKTOB B 0611aCTN NMTLEBOrO BOAOCHABXEHNS.

A. 3akoH "O caHuTapHo-anugemuonormyeckom 6Gnarononyynn Hacenewus" (ot
19.04.91 N 1034-1) Kak ropngmyeckasi OCHoBa 4eATENbHOCTU HAaA30PHbIX OPraHoB.

Kommenmaputi TAPAHTa
®edepanbHbiM  3akoHOoM om 30 wmapma 1999 o N 52-®3 3akoH "O

caHumapHo-3MNUOeMuUoIo2u4eckoM 6r1a2ononyyuu  HaceneHus" npusHaH ympamuswum
cuny

b. NoasakoHHble HOPMAaTUBHbIE aKTbl.
a) "lNonoxeHne 0 rocyaapcTBEHHOW CaHUTapHO-anuagemuonorndeckon cnyxoe" N 625
oT 05.06.94;

Kommenmaputi FTAPAHTa
[NlocmaHoeneHuem [lpasumenscmea P® om 30 uwHs 1998 e. N 680 [lonoxeHue o

2ocydapcmeeHHoU caHumapHo-anudemuosioeudeckol cnyxbe rnpusHaHoO ympamuswum
cuny

Cm. [lonoxeHue o aocydapcmeeHHOU caHumapHo-anudemuonoaudeckol cnyxbe PQ,
ymeepxx0eHHoe riocmaHossieHuem [pasumernscmea P® om 24 urorns 2000 2. N 554

06) CanllnH 2.1.4.559-96. '"lvrneHnyeckne TpeboOBaHUA K KayecTBy BOAbl
LEeHTpann3oBaHHbIX CUCTEM NTLEBOrO BoAgocHabxeHus. KOHTpornb kavecTtea";

B) CaHnllnH 2.1.4.027-95 "30Hbl caHUTapHON OXpaHbl UCTOYHUKOB BOLOCHAOXEHUSA U
BOZOMNPOBOAOB XO3ANCTBEHHO-NMNTHLEBOIO Ha3Ha4YeHns".

Kommenmaputi TAPAHTa
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Cm. deticmsyrowue ¢ 1 uroHsa 2002 e. CaHumapHbie ripasusa u HopMbl "30HbI caHUmMapHouU
OXpaHbl UCMOYHUKO8 8000CHabXeHuUs1 u 8000rpo8odo8 numeeeo2o HasHavyeHusi. CaHlTuH
2.1.4.1110-02", ymeepxOeHHbIe [nagHbIM 20CydapCmeeHHbIM caHUMapHbIM epadyom PO 26
esparns 2002 a.

HeoTbemnemon 4yacTtbto YKa3aHHbIX HOPMAaTUBHbLIX aKTOB OOJKHbI ABJTATLCA YKa3aHUA,
B KOTOpPbIX onpepgeneHbl MexXaHU3M peann3aumm 3TUX npaBuint U NopdanoK KOHTpOid 3a
BbINMOJIHEHNEM.

6.2. OcobeHHocTu CaHluH 2.1.4.559-96

B CaHllnHe peanu3oBaH npuHUMN perMoHanbHOro noaxoda K pernameHTaumm
KayecTBa NUTLEBOW BOAbI, YYUTbIBAKOLWMIN NPUPOAHBIE OCOBEHHOCTM COCTaBa BOAbl U CNEKTP
aHTPOMOreHHbIX BO3L4ENCTBUN, XapaKTEPHbIX ANS AAHHOIO KOHKPETHOro pernoHa Ha OCHOBe
e[VHbIX roCyJapCTBEHHbIX HOPMATUBOB KayecTBa BOAbI U eJMHOW METOANKN ee KOHTPONS.

Peanunsauuen npuvHUMna perMoHanbHOro noaxofa SBMASETCA BBeLEHUWE MOHATUSA
"Pabouyass nporpamma KOHTPOMSA KavecTBa NMUTbLEBOW BOAbl", KOTOpas COCTaBNseTcs Ans
KaXkOon KOHKPETHOW BOAOMPOBOAHOM CTaHUMW Ha OCHOBaHWKM TpeboBaHWM U HOPMAaTUBOB C
y4eToM YCnoBui (OPMUPOBAHMUS [AHHOIO WCTOYHWKA BOAOCHAGXEHWs, CaHUTapHOM
OOCTaHOBKM B perMoHe u MNpUMEHSIEMON TexHosnormm BogonogrotoBku. CocTaBneHue
Paboueln nporpammbl Npon3BOAMTCA NO €ANHON METOOMKE, U3NOXEHHOW B 06A3aTenbHOM
npunoxenHnn 1 k CadlluHy - "lpaBuna yCTaHOBMEHUSI KOHTPONMPYEMbIX MoKa3aTenewn
KayecTBa NUTLEBOW BOAbI M cocTaBneHus Pabo4ven nporpaMmmbl NPOWM3BOACTBEHHOMO
KOHTpONS KayecTBa NUTbEBOW BOAbI".

Boibop  KOHTpONMpyemblX Ha  KOHKPETHOM BOAOMPOBOAE  MoKasaTtenenm u3
"begepanbHoro" nepevHs CaHllMHOM oOTHecCeH Ha pervoHanbHbii  YPOBEHb, WBO
NpPoOn3BOAUTCA C y4ETOM MECTHOM CaHUTaApPHOM U 3KOJTOrMYEeCKOM CUTyaLnu.

N3 nepeuHa MNAOK xummnyecknx BelecTB B BOAHbIX 00beKTax BblAeNEeHbl XMMUYECKME
BELLLeCTBa, MeKoLLMe KOHKPETHYIO XMMUYECKYI0 (POPMYIy CTPOeHust (MOH nunu monekyna). 13
nepeyYHsa WUCKMYEHbl TOBApHble M OTpacreBble Ha3BaHWA MNPOAYKTOB, CMECU BELLECTB,
BelllecTBa, Auccouuuvpylolwme B BoAe, W BbIFBMNEHbl HENOCPeACTBEHHO 3arpAsHaloLmne
BELLECTBA, KOHUEHTpauMmM KOTOPbIX BO3MOXHO M3MEPUTb B  BOAE  WUCTOYHMKOB
BOOOCHAOXEHMS N MNTLEBOM.

[MepeyeHb XMMUYECKNX BELLECTB COCTaBIEH HE NO andasuTy, a B COOTBETCTBUMU C UX
XUMUYECKON Kriaccudukaumen, Kak NpUHATO B creumanbHOn nutepaTtype. OTO Mo3BongaeT
0OHapy>XMTb UCKOMOE BELLECTBO HE3aBMCUMO OT CMHOHMMA €ro HammMeHoBaHWUA Mo nbon
NCronb3yeMon XMMNU4YeCKON HOMEHKNaType.

YacTb nokasaTenen XMMM4ecKkoro coctaBsa BOAbl BblaernieHa B oTAenbHble Tabnuupl. B
HUX YyKa3aHbl BeLLeCTBa, XapaKkTepHble A5 MOBEPXHOCTHbIX M noA3eMHbiX Bog Poccuw,
Hanbonee pacnpocTpaHeHHble peareHTbl Ans obpaboTkM BOAbl, a TaKKe HEKOTopble
BellleCcTBa, MNosiyymBLUME MOBCEMECTHOE PacnpoCTpaHeHUe B CBA3U C NPOMbILWIIEHHBIM Un
CENbCKOXO3SINCTBEHHbIM  3arpsi3HEHMEM WCTOYMHUKOB BoAOCHabxeHusi. Bce aTu rpynnbl
nokasartenen noanexar o6s3aTenbHOMY KOHTPOSMO NpU  NPOBEAEHUN  pPaCLUMPEHHbIX
nccneaoBaHnin BOAOUCTOYHMKA M MUTLEBOW BOAbI; B AaNbHEWLWEM akTyanbHble ANd AaHHOMo
BOOONPOBOAA NHIPEOVEHTbI NoanexaTt cucTtemMaTUyecKoMy KOHTPOSHO.

BBegoeHve [OMONHUTENbHBLIX MNOKasaTenen, BKIKOYEHME KoTopblix B Pabouyto
nporpaMmmy npomn3BOACTBEHHOIO KOHTPOMA pellaeTcs Ha perMoHanbHOM YpOBHeE, No3BonseT
cyoutb 06 3PdEKTUBHOCTM OYUCTKM BOAbl HA CTaHUMM, O CaHUTAPHOM COCTOSIHUK
pacnpegenuTesnibHom CeTu.
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[MpoM3BOACTBEHHBIV KOHTPOMb KavecTBa NUTbEBOM Boabl Basmpyetca Ha Paboden
nporpamme, paspaboTka KOTOpPOM OCHOBaHa Ha "pacluMpeHHOM wuccrnegoBaHun Boabl", B
npouecce KOToporo, No pesynbTatam CaHUTapHbiX 06cnegoBaHnii 06BEKTOB, 3arpA3HAOLLMX
WCTOYHUK BOAOCHabXeHMs, a Takke AaHHbIX nabopaTOpHbIX aHanu3oB BOAbl B MeCTe
BoAo3abopa, nlyvaercs CoOCTaB BOAbl UICTOYHUKA BOAOCHAGXKEHUS.

[lanee [Qna cucTemMaTM4yeckoro KOHTPONns oOTOuparoTcs, B COOTBETCTBUM C
nonoxeHnammn CaHllvHa, nokasatenu, xapakTepHble Ans cocTaBa BOAbl MCTOYHMKOB
BOOOCHabxeHns gaHHoro Bogonposoaa. Npu Takom nogxode Ans MHOMMX BOAONPOBOAOB, B
nepByto oyepedb C NOA3EMHbBIMU UCTOYHMKAMU, 3TO ByaeT MUHUMAIbHO OrpaHUYEHHbIN (HO
A0CTaTO4YHbIN) 06beM aHanuaa.

B cootBetctBUM ¢ CaHllMHoM opraHbl MCNOMHUTENBHOM BRactun Poccuu, B 4YbeM
BeEHUMN HaXOAUTCS XUITULLHO-KOMMYHarnbHOE XO35IMCTBO, CAMOCTOATESIbHO OCYLLECTBNAOT
yTBepxaeHne Paboyern nporpaMmmbl NPOM3BOACTBEHHOIO KOHTPOMS KadecTBa NUTbEBOW BOADI
Ha OCHOBaHWW PACLUMPEHHbIX OAHHbIX O KA4eCTBEHHOM U KONMMYECTBEHHOM COCTaBe BOAbl
NCTOYHMKA BOAOCHAOXeHUS.

B OokymeHTe onpegeneH nopsigok CaHUTapHO-3aNMAEMMONOrMYeckoro Hagsopa 3a
cobntogennem TpebosaHum CanlluHa.

6.3. PekomeHpauum no coctaBneHuto lNMporpammbl npoBeaeHUA pacLUNPEHHbIX
uccrnegoBaHun BoAbl

Paboyas nporpamma npoOM3BOACTBEHHOIO KOHTPOSIS KayecTBa BOAbI, BKtoYatoLlas
nepeyYyeHb XMMNYECKMX BELLLECTB, BblIOpaHHbIX A4S MOCTOSIHHOIO KOHTPOSIS, B COOTBETCTBMMN C
npunoxenunem 1 CanlMnHa 6a3unpyeTtcsa Ha AaHHbIX "pacluMpeHHbIX nccnegoBaHnin”.

Mpobnema opMMPOBaHNS MEPEeYHsa BewecTB [ANs NPOBEOEHUA paCLUMPEHHbIX
nccrnegoBaHUM  KavyecTBa MUTbLEBOWM BOAblI  OCTaeTCa HavmeHee npopaboTaHHoM K
HaCTOsILLLEMY BPEMEHU.

basoBasa uHgopmauus, T.e. matepuansl, ykasaHHole B n. 1.2.1. npunoxeHma 1 K
CaHlnHy, o6ocHOBbBIBAOTCSA Ha AaHHbIX OpraHOB OXpaHbl NPUPOAbl, MOPOMETEOCNYXObI,
ynpaBneHns BOOHbIMWM pecypcamMu, reonormm W UCNOSNb30BaHUA Heap, Npeanpuatiii u
opraHvsauun, OpraHoB YnNpaBrieHUs W OpraHusauumM CeribCKoro XO3§MCTBa, LEHTPOB
"occaHanuaHag3opa, AaHHbIX cO6CTBEHHOW nabopaTtopun 1 T.4.

AHann3 93Ton WHopmauun no3BoNseT MNpUHATbL OOOCHOBAHHOE peLleHne o
BKIMIOYEHUN NN HEBKIMIOYEHUN B pPaCLUMPEHHbIE UCCEOBaHUSA NULWb YacTu NecTUunaoB m
AO0OXUMUKATOB, a TakKkKe HEKOTOpbIX HammMeHoBaHuW u3 npurnoxeHna 2 k CadluH. Ons
OonbliMHCTBa  BewecTB, pernameHtTupyemblx CaHlluH  2.1.4.559-96, wumetowencs
MHOpMaUUKM ANA NPUHATUSA PELUEHUSI O BKITHOYEHUM UMM HEBKIMIOYEHUN UX B PACLUMPEHHbIE
nccnegoBaHnsa 04eEBUOHO HE4OCTAaTOYHO.

MOHUTOPUHI BOAOUCTOYHUKOB BeAETCS Yalle BCero Takke no BeCbmMa orpaHUYeHHOMY
NepeYHio KOHTPONMpPyEMbIX NMoKasaTenen, a AaHHble O cocTaBe M obbemMax CTOYHbIX BOA,
NnocTynawLwmx B BOAOUCTOYHMK, OObIMHO BecbMa HenomnHbl. Takum obpasom, 6asoBas
MHOPMaUUA He 3aMeHsieT pacLUMPEHHOro aHanmsa, a NUWb CAYXXUT OCHOBOM ONsl ero
nnaHMpoBaHMs.

B cnyyae oTcyTCTBMS 1 HEBO3MOXXHOCTM CBOEBPEMEHHOIO NoslyvyeHnst 6e3Bo3mMe3gHoOMN
(8 cootBetctBUM Cc n. 3.3.1. MY 2.1.4.682-97) 6Gas3oBon uHPOpMaLUM OT OpraHu3aunmn
OpraHoB OXpaHbl MpPUPOAbl, MAPOMETEOCNYXObl, ynpaBfeHuss BOAHbIMKM pecypcamu,
reofiormm M WMCNosib30BaHUA Heap, NPeanpusaTUiA U OpraHu3auuin OpraHoB YNpaBfieHUs U
opraHM3aunin cenbCcKoro X03siMcTea 1 T.M., OpraHn3aumm Bo4OCHabXeHNa BNpaBe y4YnTbiBaTb
B KayeCcTBe TaKOBOW TONbKO AaHHble COOCTBEHHOW MPOM3BOACTBEHHOW nabopaTtopun o



KavecTBe BOAbl 3a NpeLlecTByoLWmne roabl.

[1nsa opraHmsaumm KOHTPONS KadecTBa NUTbEBOM BoAbl B cooTBeTcTBUM ¢ CaHllnHom
pekomeHayeTcs  crniegylowas  cxema Bblbopa  KOMMOHEHTOB  ANA  paCLUMPEHHOrO
nccnegoBaHnsa BoAbl BOOOUCTOYHMKA:

1. MpoBoanTt aHanua 6a3oBon nHpopmauun, ykaszaHHon B n. 1.2.1 npunoxenmna 1 K
CaHlnH 2.1.4.559-96. Takon nHdopmaumen 4vaile BCero siBNATCA COOCTBEHHbIE AaHHbIe
opraHusauun BogocHabxeHns unu LICOH no cooTBeTCTBYOLWEN TEPPUTOPUM O KayecTBe
BObl 3a nocnegHue 3 roaa.

2. o pesynbTatam 3TOro aHanu3a oOnpeaensloT BellecTBa, O KOTOPbIX MMEKTCH
CBeAEeHUs B NpPEeACTaBlEHHbIX MaTepuanax WU KoTopble BKMAYAKT WX HEe BKMAOYalT B
pacLMpeHHbIE NCCNefOBaHNSA Ha OCHOBaHMM AaHHbIX 00 UX cogepkaHum B BOAE.

3. Ecnn 6asoBas wuHdopmMauus He coaepXuT ybeauTenbHbIX OoKa3aTenbCTB
OTCYTCTBMSI B BOLAOWUCTOYHUKE U NMUTHLEBOW BOAE 3arps3HAOLMX BeELLECTB, HOPMUPYEMbIX
CaHlNuHom (B TOM 4ncrne n npvBeAEHHbIX B MPUITOXEHUN 2), MPOBOAUTCS pacCLUMPEHHbIN
XUMUYECKUA aHanui3 BOAbl UCTOYHMKA (OOQHOKPATHO) C UCMNONb30BaHWEM COBPEMEHHbIX
WHCTPYMEHTanbHbIX METOAOB MCCrnegoBaHunM gna  Havbornee nosiHOro  BbISIBNEHUS
3arpsA3HEHNIN BOAOUCTOYHUKA.

[nsa aToro BewecTBa, CBEAEHWA O KOTOPbIX OTCYTCTBOBANM B MNPeACTaBIIEHHbIX
MaTtepuanax, rpynnupyroT o XMMWYECKMM Knaccam W rpynnam Takum obpas3om, 4Tobbl C
MVHUManbHbIMW  3aTpaTaMn, NyTeEM NPUMEHEHUA CENEKTUBHbLIX  (PU3NKO-XMMUYECKNX
METOAOB (MPMEMOB) MCCREAOBaHUS, MOXHO ObiNo onpeaenuTb Hanmuyne Unn OTCYTCTBUE
3TUX KNaccoB, rpynn UM roMmonormyecknx psiaoB B LIENOM.

Ncnonb3dyembin meToq (NpuemM) AoSfmKeH AaBaTb OAHO3HAYHbIM OTBET O HanuMyuu unm
OTCYTCTBMM WCKOMbIX KnaccoB (rpynn) 3arpasHaoWmMX BewecTB B BOAOUCTOYHMKE,
ybeantenbHbIn 4Nga TeppuTopuanbHbix opraHoB CaHanugHagsopa.

4. TMpn nonoxuTenbHbiX peayrnbTatax O0OO6LIEHHON OLEHKM KayecTBa BOAbl Ha
NPUCYTCTBME B HEW TOrO0 MMM MHOTO Kfacca 3arpsAsHsowmMx BeLwlecTs, npoBoasTt 6Gonee
AeTanbHbI XMMUYECKUIA aHanM3 KOMMNOHEHTHOro CocTaBa npeactaBuTenen obHapy>XeHHOro
Knacca 1 Ux KOnM4ecTBEHHOIo cofepXXaHusa B uccnegyemMomn soge.

5. Ha ocHoBaHun aHanusa 6aszoBon uHdopmaumm (0. 1 n 2) U NpPoOBEOEHHOro
OLHOKPATHOro (Kak MWHUMYM) "pacLUMpPeHHOro XMMuYeckoro aHanmsa Bogpl" (n. 3 n 4)
cocTaBnsieTcd OOOCHOBaHHbIA MepevYeHb XUMUYECKUX BeLecTB AN "pacluMpeHHbIX
nabopaTopHbIX UCCreAoBaHUM BOAb!" KOHKPETHOIO MCTOYHMKA, NPOBOANMbIX B TEYEHME roAa,
N OTOEeNbHO MepeYvYeHb BELLEeCTB AN rodoBbiX "paclUMpPEHHbIX uccrnegoBaHMn" cocTtaea
NMATbEBON BOAbl KOHKPETHOM CUCTEMbI BOOOCHabXeHWsi, KOTOpble COrnacoBbiBalOT C
TepputopuanbHbiMy opraHamu CaHanugHaasopa.

B cooTtBetcTBUM C TpeboBaHuamu CanllnH 2.1.4.559-96 oba 3T nepedHss AOSMKHbI
obsi3aTenbHO BKNOYaTb, Hapsigy C 3arpssHSWMMKM  BellecTBaMu, OOHapy>XeHHbIMU B
pesynbTate paclUMPEHHOro XMMWYECKOro aHanmsa BOoAbl, BCe MokasaTenu m3 T1abn. 2
CaHlluHa.

Ana cuctem BogocHabXeHus, MCNOMb3YyOLWNX peareHTHble MeToabl 06paboTkm BOAbI,
npu  nNpoBedeHMW  pacLUMPEHHbIX  UCCnefoBaHMA  nepeg  nogjadven  Boabl B
pacnpefenuTenbHylo ceTb, AOMOMHUTENbHO BKNIOYAKOT MOKa3aTenu, ykasaHHble B Tabn. 3
CaHluHa. Cnepyetr Takke BKNOYaTh 3arpAs3HAOWLME BeLecTBa, coaepxalimecs B
peareHTax M UIbLTPYIOLLMX 3arpy3kax, Ha OCHOBaHWW WHGOpMauun, npencTaBfneHHOW B
cepTudukatax Ha aTy npoaykumo. Ecnun peareHTHas obpaboTka BoAbl HE OCYLLECTBASETCS,
TO nUccnegoBaTb BOAyY Ha ykasaHHble nHrpeameHTtbl CanlnH He Tpebyer.

YkasaHHas npyHUMnuanbHas cxema no3BosisieT CyLeCTBEHHO YMEHbLUMTL 3aTpaTthl Ha
nposefeHne pacLUMPEHHbIX UCCrnegoBaHUM BOAbI.

[MepeyeHb nMokasaTenenm KadecTBa [ANA pPacLUMPEHHbIX WCCreaoBaHMM CcocTaBa



NMATbEBON BOAbl KOHKPETHOW CUCTEMbI BOOOCHaOXeHMsi OObIMHO BKMHOYAET crnegyrowue
Bxoaswwue B Tabn. 2 n npunox. 2 CanlluHa:

O0006LeHHbIe NoKa3aTenu

pH

Obwasa MMHepaJln3alud
XecrkocTer obOmasa
OKMCIISEeMOCTh IepMaHIT'aHaTHAA
HedTenpomyKTel
[IABaHMOHAKTUBHEIE

®eHOJILHEIM MHIOEKC

~N oUW DN

CnepyeT nmeTb B BUAY, YTO BCE yKa3aHHble B 3TON pybpuke HopMaTuBbl HE ABNSAIOTCS
OKOHYaTENbHLIMW ONA OUEHKM [aHHOW Bodbl. Tak, B 4acCTHOCTM, MNpU HOPMAaTUBHOM
cogepxaHunm B Boae "HedTenpogyktoB" Ha ypoBHe 0,1 Mr/n, KOHUEHTpaumsa ux
obasatenbHOro KomnoHeHTa "6GeH3ona" (Hopmatue 0,01 wMr/n) MOXeT okasaTbCs
NPEBbILLEHHON Ha NOPSAOK, @ BO3MOXHOIO KomnoHeHTa "gndenuna” (pennndeHsona, MAK
0,001 wmr/n) - Ha gBa nopsgka. "®eHonbHbIM MHAOEKC" BOAbI, HAaNpPUMep, MOXEeT OTBevaTb
HopmaTtmBy (0,25 mr/n), a cogepxaHue "nponundgeHona" (Hopmatne 0,01 mr/n) npu aTom
OKaXxeTcsa B JaHHOM BoAe npeBblleHHbIM B 25 pas, a "deHona" (HopmaTtus 0,001 mr/n) B 250
pas!

[MprBeaeHHble 30eCb NoKasaTeny kKadecTsa A4atoT NnLb Camblil OBLLMIA KOHTYP AaHHOWM
BOAbl, MPUrOOHbLIN B OCHOBHOM AN PEMMCTPUPOBAHUS KaKNX-TO (POPC-MaXKOPHbIX CUTyauum
UNM  MONy4vYeHMs cambiX OOLWMX CBEeAEHWW, TaKuX, Hanpumep, Kak XapakTepucTuKu
NOCTOSIHCTBA COCTaBa UMW Hann4yns Ce30HHbIX UIBMEHEHUI €€ KayecTBa.

HeopraHuyeckne coeguHeHUA (3NE€MEHTHbIA COCTaB, KATUOHDI)

8. AmmoMyHMM (Al (3+)) 25. Harpum (Na, cyM.)
9. Bapum (Ba(2+)) 26. Huxenp (Ni, cywm.)
10. Bepunnuit (Be (3+)) 27. Humobum (Nb, cywm.)
11. Bop (B, cywMm.) 28. Pryrs (Hg, cywm.)
12. Bahmagum (V, cyM.) 29. Pybumnmm (Rb, cywm.)
13. BucmyT (Bi, cywMm.) 30. Camapumt (Sm, CcyM.)
14. Bombopam (W, cywm.) 31. CeuHen (Pb, cywm.)
15. EBponum (Eu, cywm.) 32. Cemyen (Se, cywm.)
16. Xemeso (Fe, cywMm.) 33. Cepebpo (Ag, CyM.)
17. Kammumm (Cd, cywm.) 34. CrpoHumm (Sr (3+))
18. KobGamabT (Co, cCyM.) 35. Cypbma (Sb, cywm.)
19. Kpemuum ( Si, cyM.) 360. Tanmum (TI, cyM.)
20. JnTtumm (Li, cywMm.) 37. Tennyp (Te, cywMm.)
21. Maprasneu (Mn, cywm.) 38. Xpom (Cr(+3))

22. Meme (Cu, cywMm.) 39. Xpom (Cr(+6))

23. Mommubmen (Mo, cyMm.) 40. HIOmHk (Zn(24))

24 . Mbmubgaxk (AsS, CyM.) 41 . Von amMmoHmsa (NH (4+))

B HacTodAwee Bpemsa OTCYTCTBYKOT KOPPEKTHblE MHTErpanbHble nokasaTtenw,
xapaktepuayowme 6e3onacHOCTb (OOOpPOKaYeCTBEHHOCTb) BOAbI B OTHOLUEHUM 3TUX



3arpsasHsoWmMx  BelectB. B aTtom cBA3M npegctaBngeTcs  HeobxoaumbiM B Xode
pacLUMpeHHbIX MCCneaoBaHUin NpoBedeHne aHanusa BOoAbl MHOMBUAYaNbHO Ha KaXabl U3
anemeHToB (N 8-41).

HeopraHunyeckue coeguHeHus (aHOAHbLIN COCTaB)

42 . Bpommum-moH (Br(-)) 46. dropum-moH (F(-))
43. Hurpar-moH (NO(3-)) 47 . Xmopun-muon (CI(-))
44 . Hurpur-moxH (NO(2-)) 48 . Huaumn-uon (CN(-))
45.CynedaT-moH (S04 (2-)) 49. Cynbpounu (H2S + HS + S (2-))

[pyrve HeopraHnyeckMe coeguHeHus:, ykasaHHble B npunox. 2 CanlluH 2.1.4.559-96,
BBOAMUTb B 004A3aTenbHbIi MNepeyeHb paclUMPEHHbIX WCCnefoBaHUW npeacTaBnseTcs
HeuenecoobpasHbIM Mo creayrLwuM NpUYnHaMm.

[locTaToOuMHO HageXHble aTTeCTOBaHHble MeTOAMKM onpedeneHns B MUTbEBOW U

npupogHoOM BOAE pPOAaHMAO-UoHa (HCN- ), XIOpUT-NOHa (CIOZ ), XrnopaT-uoHa (CIO3 ),

clo, H,0, 5,0,°
nepxnopat-uoHa (-~ * ), nepekucu Bogopoda (' 272 ) n nepcynbdart-uoHa (2 ) cerogHs
OTCYTCTBYIOT. VIMeloTCaS MeToaMKM onpeneneHnsl ykasaHHbIX NMpuUMecen A5l CTOYHbIX BOA
COOTBETCTBYIOLLMX MNPOM3BOACTB, HO MO CBOEW YYyBCTBUTENbHOCTWU, MOrPELUHOCTU WU
CENEKTUBHOCTU OHM Maro NPUroAHbI AN OLIEHKN MUTLEBOW BOAbI.
To xe OTHOCUTCS n K aHMOHaM KOMMMJEKCHbIX coeanHeHui

[Co(NQ)G] * [Fe(CN )6] >
rekcaHuT-pokobanbTmMaT-unoHa n  heppounaHma-moHa
cogepxaHne B BOAE KOTOPbIX, NO-BUOUMOMY, LieriecoobpasHO OLEeHMBaTh MO KOHLEHTpaUum
COOTBETCTBYHOLUMX KOMMNIEKCOOOpa3yoLmMx 3MeMEHTOB - KobanbTa W TPEexXBaneHTHOro
xeneaa.

Becbma ManoBepoOATHO MpPUCYTCTBME B BOAOWUCTOYMHUKE TaKUX HEYCTONYUBBLIX
cCoeauHEHUN, Kak, Hanpumep, ocdop 3NeMEHTapPHbIN UMK NEPEKUCb BOAOPOAA, U TaKux
CUNbHbIX OKUCNNTESNEN, KaK XNOPUTbI, XNopaTbl v nepxnoparbl.

UTo KacaeTca HOpMUpPYEMbIX COeOUMHEHUW rmapocynbdua-MoH U cepoBodopond, TO
aTTeCTOBaHHble U BPEMEHHO [JonyueHHble MEeTOAWKW aHanm3a, a Takke COBpeMeHHas
aHanuTuyeckasa 6asa NO3BONAT ONpeaenvTb NX B BOAE NULLb KaKk CyMMapHoOe CoaepKaHue
Bcex dopM cynbdpuaoB. CogepxaHne Kaxgon POpMbl B OTAENbHOCTUM pacCYUTLIBAKOT MO
cneumanbHbiM Tabnuuam. OTHOCUTESNbHbIE KOHUEHTpauum 3Tnx ¢opmM B BOAE 3aBUCAT
npexage Bcero ot pH aToM BOAbl, B MEHbLIEN Mepe - OT ee TemnepaTypbl M obuiero
conecogepxaHus. Hanpumep, cynbdua-moHbl NOSABASAIOTCA B 3aMETHbIX KONMYEeCTBax NuLlb

npu pH>10 ; Npun pH 11 . cynbduna-noHoB cogepxntcs 1% oT cyMmMbl BCex CynbduaoB; npu
pH 12-9%, npn pH 13-50%, 4TO HeakTyanbHO 4115 MMTLEBOW U NPUPOAHbLIX BOL.

Mo-eugumomy, B pganbHenwem npu nepepabotke CadlluHa cnegyet euwe
paccMoOTpeTb BOMPOC O LENecoobpasHOCTM BKOYEHUI BbllleyKa3aHHbIX BELEeCTB B
nepe4yeHb NPoBEAEHNS PaCLUMPEHHbBIX NCCNeaoBaHUN.

OpraHunyeckune nokasartenu

Hanbonee npobnemHon npeacTaBndeTca OuUeHKa BOAbl Ha codep)XaHme B HeWn
OpraHn4yecknx npumMecemn. 3To CBA3AHO KaK C LUMPOKMM CNEKTPOM BO3MOXHbIX 3arps3HSIHOLLINX



BELLECTB, TaK U C 6OMbLUIMMKN CNIOXHOCTAMU UX ONpPeaeneHnsa u NHTepnpeTauumn pesynbTaTos
aHanuaa.

K opraHudecknm BelwecTBam, nognexawmm oba3aTenbHOMY  BKHOYEHUIO B
paclumpeHHble nccnegoBanus, Tabn. 2 CanllnHa otHocut

50. Y -IrXyr (nuHgan).

51. 40T (cymma nsomepos).

52. 2,4-D,

a npunox. 2 CanllnHa - Becb cnekTp Apyrux oOpraHWYecKkux 3arpsisHeHun, Ons
KOTOpPbIX B HACTOsILLee BPEMS YCTAHOBEHbI FTMrMeHNYeckne HopMaTmBbI.

B aToM cBA3M paclwmpeHHble nccnenoBaHus OOSMKHbI BKKOYATL CBEAEHUS O Hanuyum
NN OTCYTCTBMM OCHOBHbIX KNaccoB (rpynmn) 3arpsasHAoOWNX BELLECTB, YKa3aHHbIX B MPUMOX.
2 CaHllvHa, koTopble NpUBAMKEHHO MOXHO NPEeACTaBUTb CreayoLWwmmM o6pas3om:

yrnesogopoapl, Hanpumep 6eHson n ap.;

nonnapomaTudeckme yrneesoaopoapl, Hanpmumep 6eHs(a)nmpeH v gp.;

ranoreHsamelleHHble opraHuyeckue CoeuHEHUs, B TOM Yucne netydve, Hanpumep,
xnopodopm, xnopbeHson n ap.;

CNUPTbI U NPOCTbIE 3PUpPbI, HANPUMEP METAHOS, AMMETUNOBLIN 3hup 1 ap.;

KapboHWnbHblE coeavHeHus (anbdernabl U KETOHbl), Hanpumep, akpoSeuH,
ANITUIKETOH 1 Ap.;

OpraHuvyeckMe KUCNOTbl (aHWOHbI OPraHMYecKUX KUCIOT), Hanpumep, akpunoBas
Kucrnota, 6eH3onHasa kucnota u ap.;

CNOXHble 3Pnpbl OPraHNYECKUX KACIOT, HaNpuMep BUHUNaueTaT v ap.;

NPON3BOAHbIE OPraHNYECKMX KUCMOT, HAaNnpuMep aueToOHUTPUn 1 ap.;

dreHonbl, Hanpumep eHon, Kpesosn v ap.;

kapbamaTbl, TMOKapbamaTbl, NPON3BOAHbLIE MOYEBWHBI U1 TUOMOYEBUHDI;

aMWHbI, HAaNpPUMep 3TaHOMNaMMWH, aHUINWH U Ap.;

HUTPOCOEOUHEHUSA, HanpuMmep HUTPobeH3on 1 ap.;

reTepoumKnnYeckme coeanHeHns, Hanpumep Tpubytundocdart, TpukpesundgocdaT u
ap.;

cepocogepallme coeguHeHUs, HanpuMep cepoyrnepoa v ap.;

aneMeHToopraHn4yeckme COeNHEHNS, Hanpumep, TpnbyTNN-0noBo,
ATUNIMepPKypxnopua n ap.

Mpn npoBeAeHNN paclIMPEHHOro aHanusa (U paclwmMpeHHbIX UccrnegoBaHumn) criegyet
OPUEHTUPOBATLCA HE TONbKO U HEe CTOMbKO Ha aHanui3 MHAVBUAYalbHbIX 3arpA3HEHUN, 4YTO
BeCbMa JOpOoro M TpygoeMKo, CKOSbKO Ha onpeeneHne npucyTcTeusa B UccrnegyemMomn Boae
rpynn opraHM4eCcKNxX COegUHEHUN B LIENOM.

Tak, Hanpumep, oTpuuaTenbHbIN pe3ynbTaT aHanunsa BoAbl Ha cogepxaHue obliero
OpraHn4eckoro xmnopa c¢ 60nbLON CTeneHbld NpUBNMXKEHNa ykasbiBaeT Ha OTCYTCTBME B
UCNbITyeMOM BOAE TPYNMN XNOPOPraHNYeCKUX necTuuMaoB, NeTydnx ranoreHarnkaHoB -
NPOAYKTOB XITOPUPOBAHUA BOAbl, a TaKXKe Xop3aMelleHHbIX YrneBoAopoaoB, CMNUPTOB,
heHONoB M MNpoyunx, a cnegoBaTeNnbHO, U Ha OTCYTCTBME HEeOBXOAMMOCTM B MpOBeAEeHUM
KOHTPOSISi 3TON BOAbl 3@ YKa3aHHbIMU COEOUHEHUSIMUA.

Taknm xe obpasom oTpuuaTenbHbI pesynbTaT aHanuv3a BOAbl Ha codepxaHue
obwero kapbonuna u3baBnseT OT HeEobXoOMMOCTM €€ WCCNnegoBaHMst B OTHOLUEHUU
MHOIOYUCIIEHHbIX WHOMBUAOYANbHbIX 3arpA3HALWLMX BELECTB, OTHOCALUMXCHA K KEeTOHaM W
anbgerngam, HanpuMmep akponevHa, opmanegernga, 6eHsanegernga, AN3TUN-KETOHA.

CoBpeMeHHble  MHCTpyMEHTarnbHO-aHanMTuyeckue Metodbl - Xpomartorpadus,
macc-cnektpomeTpusi, MIK-cnektpockonus, cnektpockonna AMP, a Takke mx kKombuHaumm
COPUEHTMPOBAHbI Ha NpoBeAeHne rPYNMnOBbIX CKAHUPYIOLNX UccnegoBaHnin. 3TO BO MHOMOM
obneryaeT 1 ygelweBnsaeT NpoBegeHne paclumpeHHbiX aHanm3os no CaHluHy.



Mpn nonoxutenbHblXx pesynbratax o0000LWEeHHON OueHKM KavecTBa BOAbl Ha
NPUCYTCTBME B HEW TOr0 WM WMHOMO Kracca (rpynnbl) 3arpa3HSAOWNMX BeLLecTB cnepyeT
npoBoante  6Gonee  geTanbHbIN  XMMUYECKMA  aHanM3  KOMMOHEHTHOro  cocTaBa
npegcrasutenen OOHapYXEeHHOro Knacca WM WX KOIMYECTBEHHOrO CoAepXaHus B
nccrnegyemon Boge.

AHanusbl BoAbl MO HAaUMEHOBAHWAM, NPUBEAEHHbIX # Bblwe, 00si3aTenbHbl TOMbKO
ANA NpoBeAeHUst PacCLUMPEHHbIX WCCNefOBaHUM U B OYEeHb He3HauuTenbHOM obbeme
peanbHO BXOAAT B paboyyro nporpammMy npou3BOL4CTBEHHOIO KOHTPOSIS.

MOXHO NpeasioXnTb CreayloLwyo KOHKPETHY CXeMy MNpoBedeHUA pacLlUMpPEHHbIX
nccnegoBaHnin B YacTu onpeaeneHns opraHMyeckmx 3arpsasHaoLWLmnX BELWLECTB.

[MepBOHa4YanbHy0 OLEHKY OpraHM4eckoro cocTaBa BOAbl MPOBOAAT B OTHOLUEHWUU
BaflOBOro KONMUYEeCTBa MPUCYTCTBYHOLMX B HEW OpPraHUYeCcKMX 3arpA3HALWNMX BeELLECTB.
Hanbonee npeanoyTUTenbHbIM SIBMSETCA MNOKasaTenb OOLWEero opraHMyeckoro yrrepoga
(OQY). MNpun atom Hanbonee aPPEKTUBHLIM U AOCTOBEPHbLIM (B OCOOEHHOCTM ANSA OLEHKM
NCXOAHBbIX NPUPOAHbLIX BOA) criegyeT cuntaTte metoq OOY, OCHOBaHHLIN Ha KONMNYEeCTBEHHON
TepmoKaTanMTUYeCKON [OeCTpyKuMM opraHudeckux npumecen. OkucneHve npoaykToB
nuponusa 3gecb NpoucxoguT OO0 AMOKCMAA yrinepoda C nocreyloulen ero KoHBepcuen B
MeTaH W  perucTtpMpoBaHMeM  MOCregHero  xpomaTtorpaduyeckum  OEeTEKTOPOM.
ConocTaBneHne 4yBCTBUTENbBHOCTU, TOYHOCTU U BOCMpou3BoguMocTu nokasatens OQY c
TpaguLMOHHBIMXU MeTo4aMN onpeaeneHns CyMMapHOro CoaepXXaHus opraHM4yecKknx BeLecTB
B Boge - X[K, BI1K, MO yka3sbiBatoT Ha ybeantenbHOe NpenmMyLLecTBo.

B cnyyae oGHapyXeHusi CyMMapHOro COAEp)KaHWUs OpPraHUYeCcKUX 3arpA3HeHun B
npobe Boabl cebiwe 7,0 mr C/n, koTopoe He 06ycrnoBneHo NPUCYyTCTBUEM HEDTENPOOYKTOB,
MAB wnu @eHonbHOro uHOeKca B COOTBETCTBYHOLLUMX KOSIMYECTBaX, pPeKoMeHayeTcs
nposefeHne nepBoHavYanbHOW MPUKUMO0OYHOW OLIEHKM COCTaBa, COCTaBNALWNX 3Ty BEMNYUHY
coeauHeHuUn MmeTogom "BblumTtaHma". icnonb3oBaHue "NPEKOSIOHOK BblYMTaHMUA" no3BondeT
onpeaenuTb, Kakylo OOMN0 B BaslOBOM COAEPXaHUM OpPraHuWKM COCTaBnAT npeacTaBUTenu
TEeX UIN MHbIX XMMUYECKNX KIaCCOB.

OueHka OOQOY B BOoge A0 M nocne cunbTpauun obpasua 4Yepes "MPEKOSIOHKM
Bbl4MTaHMS" 4acToO MO3BOSMSAET SKCMNPECCHO OLEHUTb AAHHYH BOAY MO LUMPOKOMY MEPEYHI0
KnaccoB BewecTB ¢ 60MnbLION CTENEHbO NpubnmxkeHus. Hanpumep, dunbtpoBaHne obpasua
BOObl 4epe3 HeKoTopble aHWOHWUTbI MNPUMBOAUT K YyOaneHuto U3 Hero eHonoB w
KapboHuncogepxawmx BeLwecTB, (unbTpoBaHne 4Yepe3d Xxpomocopb P-kucnbix wu
HenTpanbHbIX nNpumecen, a npumeHeHne Tenax GC npuBoauT K un3bupatenbHOMY
yOEepPXNBaHUIO HENTParbHbIX COeANHEHNN.

Mcnonb3oBaHue bapbatepa (Mukpobapbartepa) nossongaeTt npu OBYX
nocnegoBaTenbHbIX aHanusax npob BoAabl Ha cogepxanve OQY - o ¥ nocne oTAYBKM
BO3QYXOM WNN WHEPTHbIM ra3oM - ONpefenuTb B BanOBOM COLEPXXaHUM OpraHukuM LOS0
neTyunx opraHmyeckmx coegnHeHmn (JIOC), nmetowmx pacTtBopuMocTb B Boge He 6onee 2%,
n TemnepaTtypy kuneHust He Bbiwe 150°C, koTopble OBbLIMHO NpefcTaBnNeHbl HayvanbHbIMU
4YfeHamMy TrOMOSIOMMYEeCKUX pagoB  anudaTnyecknx, apoMaTudeckmx u  HadTeHOBbIX
YyrneBo4OpOAOB, a TakkKe HU3KOMOMEKYNSIPHbIMU MpoAyKTaMyn XIOpuUpoBaHUA BoAbl -
xnopodopma, 1,2 - guxnopaTtaHa u ap.

Mpn nocnepytoLlen oueHke Boabl Ha cogepxanune B Hen J1OC, B TOM vncne:

- anudaTnyecknx yrneBogopoaoB (H-rekcaH v ap.);

- anUUMKNNYEeCKNX yrneBoaopoaoB (LMKNONeHTaH v ap.);

- apomaTu4eckux yrnesogoponos (6eHson n ap.);

- NNeTy4ymx ranoreHankaHoB (xnopodopm u ap.),

MOXHO NpeanoXnTb cnegyrowmne obLmne noaxonbl.

OpaHa 13 uenen aHanuaa neTy4nx KOMMOHEHTOB - NOyYeHne NHpopmMaumm o Hann4um
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B MpuvpoAae ofopaHToB, obpasywowwmx 3anax BoAgbl. [lopor 4yBCTBMTEMBbHOCTM K 3anaxam
nogasenstowero O6onblWMHCTBA OAOPAHTOB MNpPW OpPraHoONenTUYecKonM OueHKe cocTaBnsaeT
MeHee 1 Hr/n, a pgnsa Hekotopbix - Hwke 0,1 nr/n (10-8%), T.e. HWXe npegena
YyBCTBUTENBHOCTU COBPEMEHHbBIX razoxpomaTtorpadmyeckmx eTekTopoB. 1o aTon npuynHe
NPUMEHSIOT NpeaBapuUTenbHOE KOHLEHTPUPOBAHNE NETYYNX 3arpsa3HALMX BELLECTB.

Mpn npobonoarotoBke Aans onpeaenexdna JIOC, B 3aBMCMMOCTU OT LeEnen
nccnegoBaHna U PU3NKO-XMMUYECKMX CBOWCTB BOAbl, BO3MOXHO WCMOMb30BaHNE TEXHUKM
CTaTU4YeCKOro PaBHOBECHOMO KOHLIEHTPUPOBAHUS B ra3oBOW dpase, HenpepbiBHOM ra3oBOW
3KCTPaKUMn (CTPUNMUHT) C NPOMEXYTOYHbIM KOHLEHTPUPOBAHUEM Ha MOPUCTOM NOSIMMEPHOM
copbeHTe N NPUMEHEHNEM KPWOreHHOro BBOAA B XpoMaTorpaduyeckyto aHanmMTU4eCKyH
CUCTEMY, XUOKOCTHO-XUOKOCTHOW 3KCTPaKUMM M NPAMOro BBOAA Npobbl B KanMMANAPHYHO
XpomMaTtorpagu4eckyro KONOHKY.

PekomeHgyembiMM MeTOgaMm aHanu3a npu  OueHKe cocTaBa BOAbl B Xode
npoBeaeHNsT pacCLUMPEHHbIX nccrnegoBaHnin ansi o6ocHoBaHHOro Bbibopa nokasaTenen ans
dopmupoBaHusa Pabouer nporpammbl SsBASIKOTCSA:

- KanunnsapHas ra3oxmakoctHasi xpomartorpadus. B pamkax aToro metoga, Hapsay C
nposegeHMeM TPagMUUOHHOIO Ka4yeCTBEHHOro U KONMYECTBEHHOro onpeneneHus LeneBblX
KOMMOHEHTOB, PEKOMEHAYIOTCS MUccnenoBaHus "xpomartorpaduyeckux npocpunen” (metoq
"oTnevyaTKoB NannbueB #") 3arpsasHaoWwmx npumecen. Npyn 3TOM COBOKYMHOCTb CBEAEHUN O
yucre, OTHOCUTENBbHOM PacrnonoXeHuu, nnowaan n opme NUKoB, paccMaTpuBaeMblX Kak
eOVHbIA  KIacCUMUKAUMOHHBIA  MpU3HaK, MO3BONSET  xapakTepu3oBaTb  Npupoay,
NpoucxoXxaeHne n ocobeHHOCTM cocTaBa faHHOM Npobbl Boabl. B GonbluvMHCTBE crnyyaes
MOXHO OrpaHMYUTLCA OTAENbHbIMM y4acTkaMy XpomaTorpamm, T.e. WHopmaumen o
KNHYEBbIX KOMMOHEHTAX.

Ana nonydyeHna wuHdoOpMauum O CoCTaBe LUeNneBbIX OpraHUYecKUx 3arpssHaLmx
BELLECTB B BOAE NPOBOAAT pasfernibHoe onpeaeneHne neTyumx u HeneTyumx (nonynetyymnx)
coeanHeHu B nccnegyembix npobax, 06bIYHO B pexnme nporpammMmumpoBaHna TemnepaTypbl
Ha SCOT-konoHKax pasnnyHon NONAPHOCTU. [JaHHbIe 3TUX UCCNEeA0BaHUN TaKKe yYnTbIBaOT
NpUpoay OpraHNYecKUx 3arpAasHeHUn;

- XpomaTomacc-crnektpomeTpusi. B Heobxogumbix cnyyasx XpomaTtorpaduyeckui
MeTo OOMOMHAT Macc-cnekTpomeTtpudeckon (MC) oueHkon kadectBa BoAbl. Llenbto aToro
nccnegoBaHna sBnsieTcs naeHTUUKauma WHAMBMAYanbHbIX OPraHMYecKnx npuMmecen B
Boge. [na nonyyeHns Hambonee NOMAHOM MHAOPMaUMM O HaNMYUU B BOAE TEX WM WHbIX
OpraHMYecKnx 3arpAasHALLNX BELLECTB NPoOBOAAT pa3aenbHoe MC-onpeaeneHme netyumx u
HeneTyunx (NonyneTyynx) COeavHeHW B Auanas3oHax, rae Obino  3aperucTpmpoBaHo
NPUCYTCTBME COOTBETCTBYHOLUMX 3arpsi3HEHM B Hanbornee OLyTUMbIX KONMYeCcTBax B XoAe
razoxpomaTtorpaduyeckoro aHanmaa.

MC-aHanus npoBoaAT B pexume, aHanorm4yHoMm npenBapuTensHOMY
MKK-pasgeneHuto, OObIMHO MNpKM  CKOPOCTM CKaHupoBaHus 1 cnekTp/c u guanasoHe
pernctpupyembix macc 30 - 450 a.e.m. VlgeHTndukaumio KOMMNOHEHTOB MPOBOAAT C yY4ETOM
0CcOBEeHHOCTEN OMCCOUNATUBHOM MOHU3ALMWN PA3IIMYHbBIX KITACCOB OPraHNYeCKUX COeaANHEHNN
no napamMeTpam YAEPXMBAHUS Ha WUCMOSMb3yeMbIX KOFOHKaxX, OGMONMOTEYHbIM AaHHBIM W
XapaKkTepucTuyeckum Ond  MNpuopuUTETHbIX  3arpssHutenen uoHam. KonuyectBeHHoe
onpegeneHne coaepXaHmsa WHOMBUAYaAlbHbIX KOMMOHEHTOB MPOBOAAT, Kak MpaBuno,
MeTOAOM BHYTPEHHEero craHgapTa.

'X/MC-pa3BegoyHbii aHanu3 B Lenax BbiOoOpa nokasatenen ans opmmpoBaHus
Pabouyen nporpammel B oTHoweHuM JIOC B pa3nuyHbIX HOPMAaTUBHbBIX AOKYMEHTaX U Hay4yHOW
nutepaType pekomeHayeTcsi NPOBOANTL CrieayroLwmm obpasom.

B MeTtoanyecknx ykasaHuax no XpomMaToMacC-CnekTpoMeTpu4ecKoMy onpeneneHunto
neTyynx opraHuyeckmx sellectB B Boge (MYK 4.1.649-96) oueHka kadecTBa BOAbl BOOHbIX
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0OGBHEKTOB XO35IMICTBEHHO-MUTLEBOIO U KyIbTYPHO-ObITOBOrO BOAOCHAGXEHMSA Ha coaep)KaHue
yKa3aHHbIX MpUMecen OCyLWEeCTBISeTCaS C MWCMNOMb30BaHMEM HEMNpPepbIBHOW ra3oBow
9KCTpaKUMn, COPOLIMOHHOIO KOHLEHTPUPOBaAHUSA Ha TBEPAOM nonimmepHoM copbeHTe - Tenax
GC, nocrnegywwen  Tepmogecopbumen n KPUOTreHHbIM BBOJOM npoobl B
XpomMaTtorpagu4eckyro KanunnsipHyto KONOHKY ¢ HaHeceHHou Ha Hee HXX® SE-30. [Juana3oH
CKaHUpyeMbIX Macc cocTaBnsaeT 25-236 a.e.Mm.

OTOT e npuHumn oueHkn JIOC B Boge nosnoxeH B OcHoBy MeToauku BbINOSTHEHUS
namepeHnn 6apboTMpyeMbIX OpraHMYecKMx COeauHEHUMA B BOAE METOAOM KanunndapHoOW
rasoXumakoCTHOM xpomaTtorpadum nnm xpomatomacc-cnekrpoMeTpun naBHOro yrnpasneHus
aHanNUTUYECKOro  KOHTPOMS W MeTposiormyeckoro  obecneyeHuss  NpPUpPOLOOXPaHHON
peatenbHocT Npn Munnpupoabsl Poccun, M., 1996.

JleTy4ne ranoreHopraHn4yeckme coeanHeHns, oObIYHO NPOAYKTbI XNOPUPOBaHMS BOAbI,
MeToguyeckue yKasaHus no rasoxpomaTorpaguyeckomy onpeaerneHuto
ranoreHcogepxawmx BeuwectB B Boge (MYK 4.1.646-96) pekomeHOylT aHanuM3MpoBaTb
MeTOOOM PaBHOBECHOIO0 KOHLUEHTpuMpoBaHuUs B rasoson ¢ase npu 80°C ¢ npumeHeHuem
3MIEKTPOHHO-3axBaTHOroO AeTekTopa.

Mo metogy EPA 502.2 wuccneposaHus JIOC ocywlecTBNAKOT C MPUMEHEHUEM
CTPUNNMHIra, NocneayLwWero ynaBnmBaHus LenesbiX KOMNOHEHTOB Ha Tenax GC nnun HX®
OV-1 u panbHenwero xpomatorpagupoBaHUs C WUCNOfb30BaHMEM (POTOMOHU3ALUOHHOIO
aeTekTopa.

WccrneposaHue BoAdbl Ha NPUCYTCTBUE YKa3aHHbIX npumecen no metoany EPA 524.2
OCYLLECTBMAAT C NPUMEHEHNEM XPOMAaTOMAaCC-CNeKTPOMETpa CO CTPYMHbIM CenapaTopoMm
npy MUCNONb30BaHMM TEXHUKM MNpobOMOAroTOBKW, KOTOpas npuBedeHa B metoanke EPA
502.2.

Cratnyeckmn napodasHbin aHanna npn 70°C B TedeHne 30 MWH B coYeTaHun C
kanunnspHon MNKX n MC B pexnme nporpaMmMuMpoBaHus TemnepaTypbl U CKaHMPOBaHUN OT

40+-300 gem., a Takke wmeton NPsSIMOrO  XONOAHOrO0 BBOAA NpPobGbl B KBapLEBYIO
KanunnspHyto XpomaTorpadouyeckyrd KOMOHKY [Afi9  OUEHKUM BOAbl Ha cogepXaHue
TpuraroreHMeTaHoB  C  3NIEeKTPOHHO-3aXBaTHbIM  OeTeKTUpOBaHUWEeM  peKkoMmeHayeT
[MpakTnyeckoe pykosoacTBoO "AHanu3 BoAbl: opraHndeckne mukponpumecu” dpupmbel Hewlett
Packard. C.-I6, N3a-Bo "Te3a", 1995.

K manonetyuymm (cpegHeneTyynMMm) OpraHUYecKM 3arpsi3HeHuUs M BOAbl OTHOCAT

ranioreHsamelleHHble yrrnesogopoabl (NpUMepHo, oT Cis ), ranoreH3amelleHHble adupsbl,
HUTPO3aMWHbI, CROXHble 3upbl, nonvapomaTtuyeckme yrnesogoponbl (MAY), dTanathl,
HUTpoapoMaTU4eckne coeanHeHns, GeH3nauHbI, NonuxnopupoBaHHble Gudenunsl (MXB),
XfiopopraHnyeckme nectuumabl, TpuasuHbl, (eHonbl U Ap. OTHeceHue 3arps3HALWMX
BELLECTB K 9TOM rpynne BeCbMa MNpPOU3BONIbHO W ©GasnpyeTtcd B OCHOBHOM Ha
Xxpomarorpauyecknx  OaHHbIX. BewectBa  ycrnoBHO  OTHOCAT K MarnoneTtyyunm
(cpegHeneTyyuMm) B crydadx, Korga MX adanu3 MeTogoM  paBHOBECHOro napa W
HenpepbIBHOW ra3oBOM 3KCTPaKuuM MeHee apdekTMBEH BCNEeaCTBME HU3KOrO AaBiEHUST NX
napos.

YKkasaHHble coeguHeHnas B cOOTBeTCTBMM € MeTtogumyeckummn  ykasaHuamum
"OnpegeneHne MacCcoBOW KOHLUEHTpauuMM OpraHMYeckux COeauvHEHWM B BOAE METOOAOM
xpomartomacc-cnektpometpun" (MYK 4.1.663-97), npegHasHayYeHHbIMM AN NpoBedeHUs
CaHNTaPHO-XUMNYECKUX UCCeaoBaHU BOAbl BOAHbBIX OOBHEKTOB XO351IMCTBEHHO-MUTHEBOIO U
KyNbTypHO-ObITOBOrO  BOAOMONb30BaHUSA,  BbIAENAOT W KOHUEHTPUPYOT  METOAOM

XNOKOCTHO-XXMOKOCTHOM 3KCTpakumMmM MeTuneH-xropmuaom (npwm PH>11, a 3aTtem PH<2) C
nocnegyowmm ['X/MC-aHannsom.
Mo metopam EPA 525 wn 625 ykasaHHble coeauHeHWA WU3BMeKkarT W3 BOAbI
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TBepgodasHon (C18) wnu  HenpepbiBHOW  XWOKOCTHO-XXMOKOCTHOM  (OUXINOpMeTaH)
aKcTpakumen ¢ nocnegyowmm NX/MC - aHanusom.

K ocobow rpynne mManoneTyynx opraHM4eckux 3arpsisHeHuMn BOAbl criefyeT OTHECTM
KapbOHWNbHbIE COeAMHEHUS - NPOAYKTbl O30HWPOBaHUS BOAbl, KOTOpble OnpenensioT B
cooTBeTCTBUM C MeTogMYeCKMMU yKa3aHUSMN MO razoxpomaTtorpadmuyeckomy onpeaeneHuto
dopmanbaermga, 6ytaHand, 2-atun-rekcaHans u gpyrmx B Boge (MYK 4.1.653-96,
4.1.654-96).

MAY, oTHocsAWwmMeca K NPUOPUTETHbIM 3arpa3HUTENAM, nocne TeBepaodasHoro wunm
XNOKOCTHO-XXMOKOCTHOrO  KOHUEHTPUPOBaHUS, ONpedenstoT B OCHOBHOM  MeTogamu
KanunnsapHon rasoBon xpomatorpadpum ¢ MC-geTekTupoBaHMEM, BbICOKO3GEHEKTUBHON
XungkoctHon xpomatorpacum (BXXX) ¢ ynbTpadwmonetoBbiM wunu  ¢rnyopecueHTHbIM
AETEKTOPOM Unn meTogomM rioopuMeTpun.

BaxHbIM 3Tanom nccnenoBaHun siBRsieTCA onpeneneHne npeacraButenenl OCHOBHbIX
rpynn necTtuuMaoB: XIop-, as3oT-, ocdopopraHNYeckux, KapbOHOBBLIX KUCIIOT WU UX
Npon3BOAHbIX, kKapbamaToB, a Takke nonuxnopupoBaHHbix 6udexmnos (MXB).

B cnyyae, ecnu ykasaHHble 3arpasHsaoLLMe BeLLeCcTBa MOSMIHOCTBIO UMMM YaCTUYHO He
Obln onpedeneHbl B XOA4e Npeablaylwmnx WCCneoBaHWi, pekoMeHOyeTCa npuMeHeHue
meToga MKX.

B cootBetctBumM ¢ npunox. 1 CanllnH 2.1.4.559-96 B cnyyae, ecnu gaHHbIe OpraHoB
yrpaBrieHns U OpraHuM3auui CeribCckoro Xo3snctea 06 accopTMMeHTe M BanoBoM obbeme
necTUUnaoB N arpoXMMmMKaToB, MPUMEHSIEMbIX Ha Tepputopun Bogocbopa v B npegenax
30Hbl CaHUTapHOW OXpaHbl 3a nepuog He MeHee 3 NocrneaHUX NeT YKasbliBalT Ha OTCYTCTBME
NPUMEHEHNA Tex WM  WHbIX nectuuyuaoB (rpynn  nectvumgoB), COOTBETCTBYHOLLME
nccnegoBaHns He NPoOBOAATCS.

6.4. Bbi6op nokasaTtenen ansa Paboyen nporpamMmmbl Npou3BOACTBEHHOIO KOHTPOSS
KayecTBa BoAbl

Mpun coctaBneHun Paboyern nporpaMmbl cnegyeT yumTbiBaTb, YTO NOCNEOHASA OOMKHA
cogepxatb (n. 2.3.1-2.3.5 CaHluH 2.1.4.559-96) nepeyHn KOHTPONMpYyeEMbIX MoKasaTenen
KayecTBa BOAbl M UX TMTMEHNYECKME HOPMATMBbI, YCTAHOBMEHHbIE CaHUTAPHbBIMK NpaBuiaMm
andpdepeHUnpoBaHHO A1 BOAOUCTOYHMKA, MUTLEBOM BOAbLI Nepen nogayvyen B CeTb U
NMTbEBON BOAbl B CeTU. OTU nepeyHn B 0Os3aTenbHOM MNOpsiAKe LOMKHbI BKOYaTb
crnegyrowmne nokasartenu:

[1ns BOOAOUCTOYHUKOB:

- Mukpobuonornyeckme n napasutonormyeckume (n. 4.3, Tabn. 1);

- pagunonorudeckue (n. 4.6, Tabn. 5);

- 0600ueHHbIe (N. 4.4.1, Tabn. 2);

- XMMMYecKme BellecTBa, BblOpaHHble NSt NOCTOSIHHOMO KOHTPONSA B COOTBETCTBUM C
pesynbTaTtamu pacliMpeHHbIX ccnegoBaHUn.

[ns pesepByapa 4ncTon BOAbI:

- Mukpobuonornyeckme n napasutonormyeckume (n. 4.3, Tabn. 1);

- opraHonenTtu4yeckue (n. 4.5, Tabn. 4);

- paguonorudeckue (n. 4.6, Tabn. 5);

- 0606uweHHble (n. 4.4.1, Tabn. 2);

- OCTaTOYHble KonnyecTBa peareHToB (n. 4.4.2, Tabn. 3 n gp.);

- XMMMYecKme BellecTBa, BblOpaHHble NSt NOCTOSIHHOMO KOHTPONSA B COOTBETCTBUM C
pesynbTaTtamu paclMpeHHbIX ccnegoBaHun.

[ns Boabl B ceTu:



- MUKpobuonornyeckme n napasutonorundeckme (n. 4.3, tabn. 1);

- opraHonentuyeckune (n. 4.5, Tabn. 4). [Ina BOLOVCTOYHUKOB NPUOPUTETHLIMWU L4
AONOSHUTENBHOIO BKMIOYEHMS B NepeveHb criegyeT cuutaTh BellecTBa, OOHapy>XeHHble B
BOOOMCTOYHMKE MPU MPOBEAEHUN PaACLUMPEHHbIX UCCNEeLOBaHWNA, Ha YPOBHE, paBHbIM Wn
Bbiwe MAK.

[ns nuTbeBon BOAbl NPUOPUTETHBIMU AN BKIIKOYEHUS B NepeyveHb crieqyeT cuntaTb
BellecTBa, OOHapyXeHHble B MNUTbLEBON BOAE MpU  NPOBEAEHMM  pPaCLUMPEHHbIX
nccnegoBaHuK, Ha ypoBHe, paBHbiM unu Bbiwe 0,5 MNAK.

[Mpun oueHke cnegyeT yunTbiBaTbh HE TOSNbKO CpeaHne, HO M MakCMMarbHO NOSTyYeHHbIe
BESIMYUHDI.

Bo3MOXHOCTb ~ KOMOMHMPOBAHHOIO  OEWCTBUS  XMMUYECKMX  BELLECTB  MNpwu
opMmnpoBaHUKM NepeyHsa nokasatenen ana padoyen nporpammbl 06bIYHO HE YYNUTLIBALOT.

B cootBetctBUM ¢ n. 1.3 obGsaszatenbHoro npunox. 1 k CanllvH 2.1.4.559-96
noTeHumanbHass onacHOCTb BIIMSIHUS MPUCYTCTBYHOLMX B BOAE XUMMUYECKUX BeELLEeCTB Ha
340pOBbE HAceneHna onpegendeTca TeppuTopuanbHbiM LeHTpoM CaHannaHagsopa, OH xe
yTBEPXKOAET NPensioKEeHNa Mo MNepeyvHio KOHTPONMpyeMblxX MokasaTtenen wu cornacyet
Pabouyto nporpammy.

Paboyas nporpamma npom3BOACTBEHHOIO KOHTPOMA, COOPMUPOBAHHAA Ha OCHOBaHWUN
pacLUMPEHHbIX MCCrefoBaHUN Npu GnaronpuATHbIX pedynbTaTax 3TUX UCCNeLOBaHUN MOXeT
HacuYMTbIBaTb CYLLECTBEHHO MEHbLLEE YMCIO NoKasaTesien Kadecta Ansi CUCTeMaTU4eCKoro
KOHTpons, yem npeanucbiBaeT (OCT 2874-82.

6.5. Peanusauusa tpe6oBaHnn CaHlluH 2.1.4.559-96 ana permoHoB, BOAOCHabXeHue
KOTOpPbIX 6a3npyeTcs Ha NOA3eMHbIX UCTOYHUKaX

3aTpaTtbl Ha paclUMpPeHHble WCCreaoBaHMs BOAbl AN YKa3aHHbIX PErmoHOB MOryT
oKa3aTbCsl BECbMa 3HAYUTENbHbIMU. [1Ns1 TAaKMX pErMoHOB B LIENISIX COCTaBMEHNSA NPOrpaMmbl
NpoBeAEHNs  pPacCLUMPEHHbIX  WUCCNefoBaHWA  BOAbl  PEKOMeHAyeTCcsi  opraHusauus
pernoHanbHOM KOMUCCUM C y4acTMeM npeacTtaBuTenen KOMMyHarnbHOro BOAHOIO XO3ANCTBa,
opraHoB [occaHanugHag3opa NO  COOTBETCTBYHLEN TEPpPUTOPMM, BOOOOXPAHHbIX,
rMapONOrM4eCKnX N 3KONOrMYECKNX OpraHmn3auni.

Komuccus paspabatbiBaeT cneuuwanbHyld efuHyld  nporpamMmmy  nNpoBedeHus
pacLMPEHHbIX UCCNeaoBaHWA, KOTOPYK YTBEPXOAAeT aAMUHUCTpauus COOTBETCTBYHOLLENO
permoHa Ha OCHOBaHUW:

- @aHanusa pes3ynbTaToB MCCNeaoBaHMA BOAbl BOAOUCTOYHMKOB M MUTHLEBOW BOAbI 3a
TPV NOCNeAHnX roga, a Takke MMEKLUXCA CBEeAEHUN, ykasaHHbiX B N. 1.2.1 npunox. 1 K
CaHllnH 2.1.4.559-96;

- CPaBHUTENbHOW OLEHKNU MPOU3BOAUTENbHOCTU CKBaXXWH KaXXOoro BOAOHOCHOro
rOpM30oHTa ANng CUCTEM BOAOCHAGXEHNSA HAaCeNeHHbIX NMYyHKTOB;

- BblpaboTKkM NOAXOAOB K OLLEHKE CKBaXXMH, 00 beAMHEHHbIX 0OLLIEN 30HOM CaHUTapPHON
OXpaHbl U IKCMNyaTUPYOLWNX OOMH BOOOHOCHbBIN FOPU3OHT;

- BblbOpa onpeaeneHHbIX HacerneHHbIX MYHKTOB B KayecTBe OMOpPHbIX Y3roB
Ha4anbHOro atana pabor;

- onpegeneHvss Onsa Kaxaon cuctembl BoAocHabxeHus (Bogo3abopHbIX Y3roB)
nepeyHs nokasaTenen KadecTBa, KOTOpble BKMHOYATCA B MpOrpaMMmy pacLlMpeHHbIX
nccneaoBaHUn Ha pasfnnYHbIX 3Tanax;

- dopmMunpoBaHna nporpaMmmbl paboT NpoBeOeHUs PaCLUMPEHHBLIX WCCNeanoBaHUM
NMMTbLEBOW BOAbI.

B atom cnyyae npoBedeHHbI COOTBETCTBYWOLWMM 06pa3oMm aHanm3 60nbLloro
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MaccvBa UCXOOHbIX AaHHbIX U JaHHbIX, NOSlyYaeMbiX B Xo4e pacLUMpeHHbIX UccreaoBaHui,
Nno3BOSIiET B LENOM MO PEerMoHy 3HAYUTENbHO CHU3WUTb 3aTpaTtbl Ha MPOBEAEHUE ITUX
nccnepoBaHnii N BbIBOP KOHTPONMpyeMbIX NokasaTenen kayectsa BOAbI.

Takon UeHTpanuM30BaHHbLIM NOAX0A K peleHuto npobnembl BHEAPEeHUss HOBOro
BaXXHOr0 HOPMATMBHOINO [AOKYMEHTa npeacTaBnaetca Hambonee uenecoobpasHbiM w
3P PEKTUBHBIM 4115 KPYMNHbIX perMoHoB Poccun.

6.6. ObopynoBaHue naboparopumn

[ns opraHMsaumin KOMMYHanbHOMO BOOHOrMO XO34WCTBa CO34aHne nabdopaTopHomn
6asbl, pacnonaratLle BCEM CMNEKTPOM Heobxoammbix npubopoB n obopyaoBaHus ONs
OLUEHKM BOAbl MO BCEMY TMEPEYH HauMMeHoBaHuW, YykaszaHHomy B CaHlluHe,
MasnoocyLecTBMMO U HeonpaBaaHHO.

[ns npoBeaeHnsa pacluMpeHHbIX UccrneaoBaHnin BOAbl, MPOBOAMMbIX B COOTBETCTBUM C
CaHllvHom ogmH pa3 B 5 net, uenecoobpa3Ho npuBnekaTb COOTBETCTBYHOLUMNE
akkpeguToBaHHble nabopatopun Ans BbisiBNEeHMs 060CHOBAHHOIO MMHMMYMa MoKasaTenen,
Mo KOTOPbIM B AanbHenwemM bygeT ocyLecTBNATLCS CUCTEMATUYECKNIA KOHTPOSb.

BbisBneHne o60CHOBAHHOIO MUHMMYMa KOHTPONMPYEMbIX NokasaTenen, T.e. NepeyHs
nokasaTernemn KayecTBa, BKNOYEHHbIX B Pabouyyto nporpammy nponsBOLACTBEHHOINO KOHTPONS,
HanpsMyo CBSI3aHO c npaBuUSibHbIM pelleHnem BOMPOCOB OCHaLLeHns
XUMUKO-aHaNMTMYECKNX CRyx06 oTpacnn HeobxoaumbiM napkom npubopos, o6opyaoBaHus,
peakTugamuM M T.N. OTO MNO3BONUT O MWHUMYMa COKpaTUTb 3aTpaTbl Ha OCHAaLLEeHue
aHanuTU4ecknx naboparopuin, BKN4Yas oTka3 OT NpuobpeTeHus LenbiX KnaccoB npnbopos
npu obecneveHnn Tpedbyemon NonHOTbI, 3PHEKTUBHOCTM N ONEPATUBHOCTM KOHTPOMA.

7. NoTtepun n coxpaHeHMe Ka4yecTBa NUTLEBOW BOAbI NMPU €e TPaHCMOPTUPOBAHUMN K
noTtpe6urtento

[MonyyeHne KavyeCTBEHHOW BOAbl SBMSETCA OCHOBHOW 3adaden  ropoAcKux
BOAOOYMCTHbIX CTaHUMi. 3OTa 3ajada TeCHO CBfA3aHa C  TeXHUKO-3KOHOMUYECKMMMU
nokasatens MM KOHKPETHbIX CTaHuuMi. Tak, uMMerwmeca YyTeyku BOAOMNPOBOOHOM BOAbI
NPUBOASAT K YXYALIEHNIO TEXHUKO-3KOHOMUYECKUX NOKa3aTernemn u HepaumoHarnbHbIM NOTEPSAM
BOAbl NMTLEBOro KayectBa. Kpome Toro, npym TpaHCNoOpTMpOBaHUM BoAbl No TpybonpoBoaam
CUCTEM ee nojayv u pacnpepeneHvuss B GONbLUMHCTBE CriydyaeB MPOUCXOAUT yXyALleHue
KayecTBa BOAbl, YTO CHMXaeT aPPEKTUBHOCTb paboTbl BOLOOUYUCTHBIX CTaHUMA. B cBs3m C
3TUM peweHne npobrieM HeydTeHHbIX pacxodoB BOAbl W BHYTPEHHEW  3alluThl
TpybonpoBOAOB UrpaeT CyLEeCTBEHHYIO poNib B peweHun obuwen npobnembl obecneveHums
HaceneHns BbICOKOKaYeCTBEHHOW NMUTbLEBON BOOOMN.

7.1. PaumoHanbHoe ncnonb3oBaHMe NUTbLEBON BOoAbI

MoTepn BOAbI NpWM 3KCnnyaTauuMM CUCTEM BOAOCHAbGXeHWsi, HepaumoHarbHoe
NUCrnonb3oBaHMe BOAbl BCEMWU KaTteropyamm noTpedutenen sBnsTCA  Hens3bexHbIMK
doakTopamu.

OpraHusaums pauuMoHanbHOro UCNofb30BaHUA BOAbI W YCTpPaHEeHWe ee MnoTepb
SABMAKOTCA OAHOW W3 aKTyallbHbIX COBPEMEHHbIX 3agay, pelleHne KOTOpPOM 3aBUCUT OT
aKTUBHOCTU U HanpaBfeHHOCTU YCUIMA BCEX 3BEHbLEB SKOHOMMKU. [ToTepu BOAbI BCEX BUOOB
(yTeukn 1M ee HepauuMoHanbHOE MCMNOSb30BaHWE) Ha CErogHs elle BecbMa BESWKWU, YTO



npuBoanT K ©GecnonesHon TpaTe 3HauYUTEeNbHbIX CPEACTB, NPENnATCTBYeT HOpMarbHOMY
BOOCHabXeHWNI0 HaceneHusi, TOpMO3uT peLLeHne 3aga4y oxpaHbl Npupoapl.

Mo paHHbIM psga OTEYECTBEHHBLIX MCcrneaoBaHun, B YacTtHoctu pabotr HUWM KBOB,
noTepu NUTbLEBOM BoAbl NO ropogam Poccumn coctaBnsaoT B cpegHeM 35-40% (B oTnvyme ot
3apy6exHbix nokasatenen 10-20%) 1 cknaablBalOTCS 3a CYET:

- HE3KOHOMHOrO UCMONb30BaHUSA BOAbI;

- HEenpou3BOACTBEHHbIX pPacxofoB, CBA3aHHbIX C HECOBEPLUEHCTBOM Hapy>XHOW
apmartypbl;

- CKpbITbIX YTe4yek B TpybonpoBoaax;

- yTeyek BoAbl U3-3a He4OCTAaTKOB aKCMyaTaLmMm BHYTPULOMOBOW CAHTEXHUKM;

- XWULLLEEHU BOAbI.

CepbesHoro caBura B Aefie CHWXKEHMs pacxoda BOAbl MOXHO [0OUTbCA nyTem
NOBbILLEHUS CO3HaTENbHOro OTHOLLEHUS K BOAeE, npoBeaeHus psga
OpraHn3aUnoOHHO-TEXHUYECKUX MEPONPUATUA, BBEAEHUS HOPMATUBHO-NPAaBOBbLIX aKTOB.

OpHako TONMbKO NyTEM OPraHU3auuoOHHbIX MEPONPUSATMIA U NpaBoBoW paboThbl
CO3HaTENbHOro OTHOLLEHUS K BOE HE NOSABUTCS.

KpyrnHbiM HegocTaTkoM B BedeHUMM BOLHOMO XO3§MCTBA SBMSETCA OTCYTCTBUE
HeobX0OMMOro  3KOHOMUYECKOrO0  MexXaHu3ma, [OEWUCTBEHHbIX pbl4aroB WM  CTUMYSOB,
no3BonsWmnX 3PPEKTUBHO BNUATE HA KOPEHHOE Yry4lleHne BOAONOb30BaHNA, 6epexHoe
OTHOLUEHME K BOAHbLIM pecypcam TPYAOBbIMW KOMNEKTMBaMWU NpeanpusaTui U opraHnsauun
BCeX oTpacnen 3KOHOMUKM N HaceneHus.

BepexnnBocTb K BOAHbIM pecypcamM HeobxogMMO MNOCTaBUTb Ha MPOYHbLINA
Xo3pacyeTHbl  PyHOAMEHT, 3akoHoZaTeNnbHO 3aKkpenuTb pasBUTUE  OSKOHOMUYECKUX
OTHOLLEHU N couunanbHble rapaHTUmn.

PauunoHanbHoe n 6epexHoe pacxogoBaHne BOAbI CHUXKAET rMapaBriNyEeCKyto Harpysky
Ha OENCTBYIOLLME OYUCTHBIE COOPYXKEHUS, NO3BOSISIET TEM CaMbIM MOBLICUTbL KA4€CTBO BOAbI,
nogasaemon notpebutensm.

OcHoBHbIM  MeTOogOM 6opbObl €  nNoTepssMM  BOAblI, €€  HepauunoHarnbHbIM
NUCMoNb30BaHWEM SABMNAIOTCH CBOEBPEMEHHOE BbIFBMEHWE W YCTaHOBMEHWEe NPUYnH
NOBbILLEHHbLIX PAcXo4oB BOAbl, NMKBMAAUMA yTeyek BOAbl, a TaKke co3faHue YCroBumn
BOAOMONb30BaHNA, NpPW  KOTOPbIX HepauuoHanbHOEe MChnonb3oBaHWe BoAbl  Oyaer
MWHMMATIbHbIM.

PaunoHanbHoe ucnonb3oBaHWe BOAbl B MPOMbILLIIEHHOCTU CBSI3aHO B OCHOBHOM C
co3gaHmem 060pOTHO-MOBTOPHOIO BOAOCHABXEHUS, 3aMKHYTbIX CUCTEM BOLHOIMO XO34MCTBa,
BHEAPEHNST Ha BHOBb BBOOWMbIX W PEKOHCTPYyMpyeMbiX Npou3BOACTBax 6e3BOAHbIX W
ManioBOAHbIX TEXHOSTOrMYECKMX NPOLIECCOB.

Mpn akcnnyaTauMm cuctem nojaynm W pacrnpegenieHMss BoAbl  OCHOBHbIMU
HanpaBnNeHNsAMM CHWXKEHUSI NOTePb BOAbI ABNSAKOTCS:

- BHepeHMe COBPEMEHHbIX TEXHOMOMMN U MaTepuanoB Npu NPoKnagke HOBbIX CETEN
BOJOCHaOXeHUS;

- ANarHOCTUKa COCToSHNSA TpybonpoBOAOB ANs NpeaynpexaeHns asapun;

- BbISIBIIEHME W NIMKBULALNA CKPbITbIX YyTEYeK U3 TpybonpoBOAOB;

- NpeaynpexaeHue, BoisBneHne n boiCTpasa nokanusaunsa aBsapun,

- caHaumsa OencTBylLWMX TPybONpoBOAOB, HAXOASALMXCS B BETXOM MW aBapuUNHOM
COCTOSTHUM.

MHaye roBops, BaXKHENLLUM CPeACTBOM COKpaLLEeHNA NoTepb BOAbl NMPY aKChnyaTaumm
ABMSAIOTCA MOBbILEHME YPOBHA 3KCMnyaTauuu, OCHaLLeHWe BOOOMNPOBOLHbLIX OpraHu3auum
COBPEMEHHbLIMN MexaHuamammn, npubopamu, cpeactesamm KUIM n A.

CHMXeHMe noTepb BOAbl M €€ HepauuoHanbHOe WCMNOSIb30BaHME HacereHuem
npegnonaratT MNpoBeAeHNE Chneaylwmnx MepOonpUsaTUA  OpraHn3aLMOHHO-TEXHUYECKOrO



Xapakrepa:

- nepBooyvepedHble  MepornpuaTUA MO PEeMOHTY, pPerynmpoBke W  3amMeHe
HeucnpaBHOCTEN BOAOPa3boOpHOM apMaTtypbl M CMbIBHbIX GaykoOB, Hanagka WMELLMXCH
perynaTopoB [AaBneHus, nUKBMAAUMS SBHbIX HapyweHUn pexumoB paboTbl cucTtem
XONOAHOTO U ropsiyero BOAOCHabXeHUS;

- MoJepHusaums  BogopasbopHoOW apmaTtypbl W yCTaHOBKa [gpoccenen B
BOAOMPOBOAHYIO apMaTypy Ha HMKHUX dTa)Kax MHOFO3TaXKHbIX 30aHWUM;

- Hanagka umMpKynauum B cUCTeMax LeHTpann3oBaHHOIo ropsavyero BogocHabxXeHus;

- YCTaHOBKa perynatopoB [AaBfeHMs Ha BBOAAX OTAENbHO CTOAWMX 34aHWUN
NMOHMXEHHON 3TaXXHOCTH;

- MOAEepHM3aumMa HaCOCHOW MnofkaykM C 3aMeHOW arperatoB, aBToMaTu3auuven,
NpUMEHEeHNeM perynmpyemMoro afekTponpueoaa;

- 30HMpOBaHMe cxeM BOAOCHABXeHUsA 30aHNN 1 MUKPOPanoHOB (OCOBEHHO NpY HOBOM
CTPOMTENLCTBE U PEKOHCTPYKLMN CyLLeCTBYIOLLEro hoHaa);

- YCTaHOBKa BOL4OCYETYMKOB Ha BBOAAX B 34aHMA U Y apeH4aTopoB;

- 3aMeHa Bogopa3bopHOM apMaTypbl U CMbIBHbIX Da4KOB Ha HOBYIO, Bonee HageXHyHo,
obecneunBatoLLyto BogocbepexeHune;

- YCTaHOBKa KBapTUPHbIX PErynATOpOB AaBreHns U TemnepaTypbl ropayen Boabl;

- ICNONb30BaHNE KBAapTUPHbIX BOAOCHETYMKOB XONOAHON U ropsYven Boapl;

- obecneyeHne HaceneHust HOBbIMM TUNaMWU ObITOBOW TEXHUKWU, obecnevmBaroLLen
BogocbepexeHne (CTupanbHble MallWHbI, NOCY4OMOWKA U Ap.).

OnpepgeneHHbI NPaKTUYECKNA MHTepec npeacTaBnseT AeueHTpanu3auns ropsyero
BOAOCHAOXeHMA C MCMOMb30BaHWEM 3fIEKTPUYECKOrOo Mogorpesa, B TOM 4ucne C
Bakamu-akkymMyrnsaTopamMu v fibFOTHOW ONNaTon 3NEKTPOSHEPTUN B HOYHbIE Yachl.

Taknm 06pa3om, O4YEBMAHO, YTO NOIJTANMHOE M CyLLECTBEHHOE COKpalleHue MnoTepb
BOAbl MO3BOMUT YMEHbLNUTb MPOM3BOAUTENBHOCTb BOAOOYUCTHBLIX CTaHUUW, YMEHbLUUTb
Harpy3Ky Ha OYMUCTHbIE COOPYXEHUS U 3a CYEeT 3Toro [obuTbca Gonee rnybokown cTeneHun
OYUCTKN BOAbl Kak MO OCHOBHbIM roOKasaTensaM, Tak M MO KOHUEHTpauuu 3arpAa3HeHun
AHTPOMOreHHOro NPOUCXOXAEHWS.

7.2. Cuctembl nogaym n pacnpegeneHns Boabl

Kak yxe oTmevanocb, achdekTnsHoe obecneyeHne HaceneHnsa Bogon obycrnosrneHo
He TOSNbKO CTENEHbI0 ee NMOArOTOBKM Ha OYUCTHBLIX COOPYXKEHUSX, HO U COCTOSTHUEM CUCTEM
nogauv W pacnpegeneHvss BOAbl, B NEPBYKD o4yepedb COCToAHMEM TpybonpoBoaoB.
BogoonpoBogHble # KaHanuM3auMoOHHble ceTU  BONMbLIMHCTBA  POCCUUCKMX  FOpOOoB
XapakTepuayroTca HEerepMeTU4YHOCTbLIO, BbICOKOW N3HOLLUEHHOCTbIO, NOBbILLIEHHON
aBapUMHOCTbIO. JTO BbI3bIBAET BTOPUYHOE 3arpsA3HEHUE OYULLIEHHOW BOAbI U OKpYKatoLlen
cpefbl, yBenuuMBaeT MOTepu MUTbEBOW BOAbl W pacxXxod 3rIEeKTPO3Heprum Ha ee
TPaHCNOPTUPOBAHME, CHUXKAET HAAEXHOCTb BOLOCHAOXEHNA HAaceneHusa u gpyrmux Kkateropum
notpebutenen.

BbiCOKkMIA M3HOC MNOA3EMHbIX BOAOHECYLUMX CETEN MNPWU CPaBHUTENbHO HeOONbLUMX
Cpokax WX akcnnyataumm o6ycnoBrneH BbINYCKOM OTEYECTBEHHOW MPOMBbILLNIEHHOCTbIO
MeTannmyeckmnx Tpyd 6e3 BHyTpeHHen aHTUKOPPO3NOHHOM 3aLnTbl, C HOPMATMBHbLIM CPOKOM
nx akcnnyataumm He 6onee 18-20 net. CyuwecTBylolne B KOMMYHarbHOM BOAHOM
xo3anctee Poccunckon denepaunm odbbembl NpUMeEHeHNa meTannmdeckmx Tpyb (6onee 75%
OT BCEX BMAOB Tpybd) M CMNOXHOCTM C MACCOBbIM BbIMYCKOM MPOMBbILLNIEHHOCTbIO
MeTannmMyecknx Tpyb ¢ BHYTPEHHen 3alMTOM BbI3biBAlOT HEOOXOAMMOCTb CO34aHusA Mnpwu
BOJOKaHanax cneyunanbHbIX nogpasgeneHuin ans nposeneHus BHYTpEHHeM



AHTUKOPPO3MOHHON 3aLLMTbl BHOBb CTPOSLLMXCS U 3KCNyaTupyemblx ceTen. B cBA3u ¢ aTum
ANS pErMoHOB npeasiaralTca cregyowme TeXHUYEeCKNE peLLlEHNS:

- co3pgaTtb 6a3sy (uex) Ana BHyTPEHHEN 3alnTbl HOBbIX TPYO METO4OM LIeHTPOBEXHOro
Habpbl3ra LEeMeHTHO-Mec4YaHoro pacrteopa. JT0 obecrneynT nosiyyeHne COOTBETCTBYHOLLEN
CaHUTapHON HALEXHOCTU CTPOALLMXCA BOAOBOAOB M3 MeTannn4yeckux Tpyb M nosblLEeHUe
pacyeTHOro cpoka ux akcnnyatauum o 50 net n 6onee;

- co3gaTtb CneuvanuM3vMpoBaHHbIA y4acTok Mo 6ecTpaHLenHOMY BOCCTaHOBIIEHUIO
(peHoBauuun) ceten BOOOCHABXKEHMSI M KaHanNU3auMm C OCHALWEHMEM UX HeobxoauMbiM
TexHonornyeckum obopyagoBaHmem, B TOM YMChe:

a) Komnnektom obopyaoBaHMst ANS  OYUCTKM  OENCTBYIOLWMX  MeTannndeckux
Tpybonposogos pguametpom 100-1400 mMm OT npoaykToB Kopposun (obpactaHuii) u
HaHeCeHWsA BHYTPEHHEN LLleMEHTHO-Nec4YaHon 3aLLnThl;

6) koMnnekToM oGopyaoBaHMA AN ANArHOCTUKM (KOHTPOMsl) BHOBb CTPOSLLUMXCS W
aflpeECHOro MNpeLe3noHHOr0 peMOoHTa AENCTBYIOWNX ceTen (nepenBwkHasi yCTaHOBKa C
TB-poboTom).

CTtoumocTb paboT MO BOCCTAHOBMEHUIO OENCTBYIOLWNX CETEN COCTaBNAET MPUMEPHO
25-40% ot ctoumocTu paboT no Ux nepeknagke unu yknagke HoBblX TPyGoONpoBOOOB.

PacyeTHble CpoKn oKynaemMocTu:

- 6a3bl 4NA HAHeCeHUs1 BHYyTPEHHEN LeMEHTHO-NeCYaHon 3aLunTbl Ha HOBblE TPYObI - 2
ropa;

- KOMMNIEKTa ANns peHoBaLMM C NOMOLLIbK LLlEMEHTHO-NECYaHoM 3awumThl - 5 nerT.

8. JluueHsnpoBaHune u cepTuduKaLumua LeHTpann3oBaHHbIX CACTEM NMUTLEBOIO
BOAOCHabXeHus

8.1. O6wme nonoxeHus

O PeKTUBHOCTb  PYHKLUMOHUPOBAHUS  LIEHTPanuM30oBaHHbIX CUCTEM  MUTLEBOIO
BOAOCHabxeHna obecneuvBaeTcss [OBYMSI HepaspbiBHO CBA3aHHbIMWM  KOMMOHEHTaMM:
ynpaBrieH4YeCKON N IKCrnnyaTauMoOHHOWN.

[Monck pelleHni, HanpaBeHHbIX Ha MOBbILLEHME KavyeCTBa NUTLEBOW BOAbI, NEXUT B
06nacTn HOBbLIX TEXHOMOMMYECKUX MPUEMOB, YCOBEPLUEHCTBOBAHMI YCIOBUIA 3KCMnyaTauuu
COOPYXXEHUA 1 T. .

Bmecte ¢ TemM 3HayeHue ynpaBrieHYEeCKOW  KOMMOHEHTbI,  PerynmpyroLlen,
KoopaOuHMpYyOLWEN W HanpaeBnsawwen Bce cdepbl OeATenbHOCTUM Bogonposoda W
dopmupyloLLLled yCrnoBUS MOMy4YeHUs MUTbLEBOW BOAbl Hagnexawero kayectsa, uUMmeet
peluaioLlee 3HavyeHue.

CyWHOCTb  ynpaBneH4YecKoM KOMMOHEHTbl MOXeT ObITb npeacTaBneHa  Kak
OTBETCTBEHHOCTb BbICLLENO PYKOBOACTBA 3a KOHEYHbIN pe3ynbTtart paboTbl CUCTEMDI
BOJOCHa0XeHuns.

8.2. 3akoHopaTenbcTBO Poccuinckon Penepaumm B o6nactm nuueH3npoBaHUA U
ceptucdunkaummn

3akoHoaaTenbHble akTbl U NocTaHoBneHna NpasutenbctBa Poccuinckon ®egepaunn,
OTEYECTBEHHbIE W MeXAyHapoOHble CTaHgapTbl MOCnegHuUX feT  HanpasfieHbl Ha
BCECTOPOHHEE COBEPLLEHCTBOBAHMNE YNpaBreHYeCKON CTPYKTYPbl OpraHu3aumi.

B nepsyto ouepeab K HAM OTHOCATCA crieayolme JOKYMEHTbI:



- 3aKoHbl Poccunckon depepaunu:

"O cepTudukaumm npogykuum un ycnyr", "O craHgapTtusaumn”, "O6 obecnevyeHumn
eanHcTBa namepenun”, "O caHuTapHO-aNMaeMmMoriorndyeckom brnarononyyunm Hacenenus", "O
NNLUEH3NPOBaHMM OTAESbHbIX BUAOB AEATENTbHOCTU",

- noctaHoBneHuda NpasutensctBa Poccuickon enepaumm:

"O HeKoTOpbIX Mepax, HanpaBfeHHbIX Ha COBEPLLUEHCTBOBaHME cucteM obecneyeHus
KayecTtBa npogykuum n yenyr" ot 2 coespans 1998 r. N 113;

"O6  yTBEpXOeHuu Mpasun nosib30BaHNA cuctemamm KOMMYHasibHOro
BOAOCHabXeHMa n kaHanusaumm B Poccuiickon Pegepaummn” ot 12 cpespana 1999 r. N 167;

"O6 yTtBepxaeHun lNonoxeHna o6 ocyuwecTBneHnn ocygapCTBEHHOIO KOHTPONsS 3a
NCNONb30BaHMEM U OXPaHOW BOAHbIX 06bekToB" OT 16 nioHa 1997 r. N 716;

"O6 ytBepxaeHun [lpaBun npenocTtaBneHns KOMMYHanbHbIX ycnyr u [lpasun
npegocTaBfeHns yCnyr nNo BbIBO3Y TBEPAbIX U XMAOKMX ObITOBbIX OTXOA4OB" OT 26 ceHTAbpSA
1994 r. N 1099";

CaHuTapHble npaBuna u HopMbl CaHluH 2.1.4.559-96. "lNuTbeBass BoAa.
MrneHnyeckne TpeboOBaHWSA K KayecTBy BOAbl LEHTPanu3oBaHHbIX CUCTEM MNUTLEBOTO
BOAOCHabxeHus. KoHTpornb kayecTsa".

MexxagyHapogHble cTtaHgaptel cepum MCO 9000-94. OTteyvecTBEHHble CcTaHOapTbl
cepum TOCT P 40 000, kacawowmecs cepTUdMKaUUM CUCTEM KayecTBa MPOU3BOACTB, a
TaKke HopMaTuBHble JOKYyMeHTbl ['occtaHaapta P®, yctaHasnuvBsawLwme nopsaok, npasuna
n TpeboBaHMsa B ob6nacty ceptudmkaumm NpoayKLunum n ycnyr.

Takum obpasom, B Hactosiwee Bpemsi B Poccuinckon dPegepauum chopmMmpoBaHO
NPUHUMNMaNLHO HOBOE MNPaBOBOE M SKOHOMWYECKOE MNPOCTPaHCTBO, B KOTOPOM [LOSMKHbI
paboTaTb opraHusauun, 3KCnnyaTUpyroLwmne WHXEHEpPHbIe CUCTEMbl XU3HeobecneyeHus, B
TOM 4ncrne n opraHmsaumm BKX, Bkntovatowee B NepBylo ovepenb HOBble TpeboBaHus B
YacTu HanuMuusa y opraHmnsaumm BKX cooTBeTCTBYOWNX NNLUEH3NWN HA NpaBO AeATENbHOCTU U
cepTudukaToB, NOATBEPXKOAOLLMX KAYEeCTBO NPOAYKLMU, Kak TOW, KOTOpasa BbINycKaeTcs, Tak
1 TOW, KOTOpas NocTynaeT Ha NpeanpusTue.

3akoHbl 1 noctaHoBneHus lNpasutensctBa Poccuiickon denepaumm HanpaseHbl Ha
ynopsgoyeHne [OeATenbHOCTU YNpaBfieHYeCKUX CTPYKTYp OpraHusauun, MOBbILWEHME WX
ponv, OTBETCTBEHHOCTU N MOSTHOMOYUN.

8.3. PasButmne 3akoHogaTenbCTBa B 0611aCTU NULEH3NPOBaHUA

3akoHOOaTeNnbCTBOM  YCTAHOBMEHO, 4YTO MyHuUMnanbHble opraHudaumm BKX,
OCYyLLEeCTBAAOLWMNE IJKCNyaTaumio CUCTEM BOAOCHAOXEHUA W KaHanusauuuM ropogos MU
HaCemneHHbIX MYyHKTOB, a Takke MpeanpuaTua Apyrmx BUOOB COOBCTBEHHOCTW, KOTOpblEe
OCYLLECTBASAT Pa3fMyHOro poga AeaTenbHOCTb B 00/1acTM BOAOCHAOXEHNA U KaHanmM3auuu,
AOJTDKHbI UMETb COOTBETCTBYIOLLYIO NULIEH3MIO HA NPaBO AEeSATEeNbHOCTH.

Cuctema nuueHsmpoBaHus B Poccuinckon Pegepauum Havana opMmpoBaTbCa C
1991 roga.

OgHuUM K13 nepBbiX 3aKOHOAATESNbHbIX aKTOB MO  JIMUEH3VMPOBAHUID  SABNANOCH
noctaHosrneHne Coseta MwuHuctpoe PCOCP ot 08.11.91 N 593 "O BBegeHun
rocy4apCTBEHHOrO NNLEH3MPOBaHNS CTPOUTENBHOWN AeATENBbHOCTU Ha TeppuTtopun PCOCP".
MocTtaHoBneHve ObINO HanMpaBfeHoO Ha 3awmTy npaB W  WHTepecoB noTpebutenen
CTpouTENbHON nNpoAaykKuun. [JOKYMEHTOM YyCTaHaBnMBanucb OpPraHM3aunMoHHO-NPaBOBLIE
OCHOBbI INLEH3NOHHOM OEeATENbHOCTU, ONpeaensanncb BUAbl noanexawemn nuueH3npoBaHuio
CTPOUTENBbHON  AEATENbHOCTM  (T.e.  CTPOUTESIbHO-MOHTAXHbIX, MNPOEKTHbIX  paboT,
NHXEHEPHbIX MU3bICKaHUA U T.4.), NOPAOOK NUUEH3MPOBAHUA U Bbldayu JNULEH3UW, CTaTyC n
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PYHKUMN NULLEH3NOHHbBIX OPraHoB.

Mepexoa B 1992 rogy K MHTEHCMBHOMY PasBUTUIO PbIHOYHBIX OTHOLUEHUW, a Takke
NnosiBfieHMe Ha pblHKE TOBApOB W ycrnyr Bce OOnblIero 4ucra CamMoCTOATENbHbIX
XO3ANCTBYIOLNX CYOBEKTOB BbI3BanNM HEOOBXOAUMMOCTb CO34aHUA HOBbIX MEXaHW3MOB
NpaBoOBOro perynmpoBaHna N B Apyrux oTpacnax OesTeNnbHOCTU B LensX 3alnTbl 3aKOHHbIX
npaB 1 NHTEPECOB NOTpebuTenen n npeanpuHMMaTenen.

MoctaHoBneHnem [lpaButensctBa P® N 1418 ot 24.12.94 "O nuueH3npoBaHUn
OTAENbHbIX BWOOB AEATENbHOCTM" ObINO MNOMIOXKEHO Havano eAWHOW rocy4apCTBEHHOM
NoNMTMKM B 06NacTu NUMUEH3NPOBAHUSA OTAENbHbLIX BUMAOB AEATENLHOCTM M obecnedeHuns
XN3HEHHO BaXXHbIX MHTEPECOB NMMYHOCTK, ObLLIECTBA M rocygapcTBa.

CornacHo nocTtaHoBneHuto 6bin yTBepxaeH [lepedeHb, BkMYawWun 26 BMAOB
AeATEeNbHOCTU, Ha OCYLLEeCTBIEHME KOTOPbIX TpebyeTcs nuueH3nsd, B TOM 4uUcre BUA
aeaternibHOCTM "JKcnnyaTaunsa UHXeHEPHbIX CUCTEM FOPOJOB U HAaCENEHHbIX MYHKTOB".

B uensix ganbHenwero coBepLleHCTBOBaHMS obecneveHns equHon rocygapCTBEHHON
NOSIMTUKM MpPU  OCYLLECTBMNEHUN JIMLEH3UPOBAHUSA, peryrmpoBaHna W 3awuTte npasB wu
WHTEPECOB rpaxdaH, HPaBCTBEHHOCTU W 340pOBbs, obecnedyeHusi OOOPOHbI CTpaHbl W
Ge3onacHOCTM rocygapcTBa, a Takke YCTaHOBSIEHUS MPaBOBbIX OCHOB €4MHOr0 pPblHKA B
nioHe 1998 r. 6bin npuHaT depepanbHbii 3akoH "O NUUEH3NMPOBaHUN OTAENbHbLIX BUOOB
pgeaTenbHocTn".

B 3akoHe paH nepeveHb BWOOB AEATENbHOCTM, HA OCYLECTBEHME KOTOpPbIX
TpebytoTca nuueHsun (ctatesa 17), B TOM Yncne:

- aKcnnyaTaumsa UeHTpanuM3oBaHHbIX CUCTEM MUTbEBOr0 BOAOCHAOXEHUS U cucTem
BOOOOTBEAEHNSA rOpOACKMX U OPYTnX MNOCESNEHUN.

B NepeyeHb BKNIOYEHbI TakKe Takne BUAbl AeATENbHOCTH, Kak:

- 9KcnnyaTtaumsa annapaTtypbl M CUCTEM KOHTPOMA MNpOTUBOABApPUWHOM 3aluuTbl U
curHanmsaumu;

- 9KcnnyaTaumsa KOTMOB M cOCynoB, paboTawwmux noa AasneHuem, TpybonpoBoaos
napa v ropsiyen Boabl;

- 3KcrnnyaTauusi B3pbiBO- M MOXapOOMaCHbIX, XUMUYECKM OMacHbIX W BpeaHbIX
NPOM3BOACTB;

- 9KCnnyatauus UHXEHEpPHbIX WHMPACTPYKTyp rOpOAOB W APYrux HaceneHHbIX
NYHKTOB;

- apyrvue Buabl 0eATeNbHOCTN, OCYLLECTBEHMNE KOTOPbIX MOXET BbiTb HEOH6XO0AMMbBIM
npu akcnnyaTaumm LEHTPanM30BaHHbIX CUCTEM MUTLEBOrO BOAOCHAbOXEHUs n cuctem
BOAOOTBEAEHUS.

OTM  BMAbl  OEATENbHOCTM  MOTYT  OCYLLECTBNATbCA  KaK  OpraHusauuven,
3KCNNyaTUPYIOLWEN LEHTPann3oBaHHbleE CUCTEMbl MUTLEBONO BOAOCHAGXEHUA MU CUCTEMBI
BOOOOTBEAEHNS, TaK N APYrMMU CReunanm3npoBaHHbIMM OpraHM3aunsamMm no oroBopam.

B cooTtBeTcTBMM C 3aKOHOM §UUEH3NA BbIAAETCA OTAENbHO Ha  Kaxabin
NNUEH3NPYEMbIN BUA AEATESNbHOCTU.

Buaobl gesatenbHOCTUM, He BKNOYEHHble B cTaTtbto 17 ®degepanbHOro 3akoHa,
ocyuwlectTBnaTca 6e3 nNnUUeH3nin, 3a UCKYEHMEM CIlyvyaeB, ecnun nNuueH3MpoBaHue BUOOB
AeATerIbHOCTN He NpeayCMOTPEHO NHbIMU (beaepanbHbIMK 3akoHamMu. Tak, NuueH3npoBaHue
NoSib30BaHUS MOBEPXHOCTHLIMW BOAHBbIMW OObEKTaMU OCYLLECTBNSETCA B COOTBETCTBUM C
BogHbiMm kogekcom Poccurckon ®egepaunmn n noctaHosneHvem MNpasutensctea PO N 383 -
1997 .

JlnueHsupoBaHue ocyLecTBnsaeTcs npwu ob6a3aTenbHOM cobnogeHun
3aKkoHogaTenbcTBa Poccuinckon denepaumm, 3KONOrM4YecKmnx,
CaHUTapPHO-3NNAEMUNONOrNYECKHNX, rMrMeHN4YecKmx (PepepanbHbIv 3aKOH "O

CaHUTapHO-3aNNAEMMNOIIOrMYeckoM Griarononyy4nn HaceneHus"), NPOTUBOMOXaPHbIX HOPM U


garantf1://3875403.0/�
garantf1://3875403.2000/�
garantf1://12013135.0/�
garantf1://12013135.17/�
garantf1://12013135.17/�
garantf1://10008700.48/�
garantf1://10500068.1000/�
garantf1://12015118.0/�

npaBum, a Takke NOMOXEHUN O NMLEH3MPOBaHUN, NepevHen paboT 1 ycnyr Ans KOHKPETHbIX
BWAOB AEATENbHOCTN.

OcHOBHbIM TpeboBaHMEM nNpPU  JIMUEH3UPOBAHUN  LEHTPanmM30BaHHbIX CUCTEM
NMUTLEBOIO0 BOOOCHABXEHMUS SBNSIETCA BbIMNOSIHEHWE HOPMATUBHbLIX AOKYMEHTOB MO KayecTBy
Boabl - CaHlluH 2.1.4559-96 wun "lpaBun TexHuMyeckon 3IKcnryaTaumMm CUCTEM
BOJOCHaOXeHMsA 1 BOOOOTBEAEHUSA HAaceneHHbIX MecT".

Kommenmaputi TAPAHTa

[Mpukazom [occmpos P® om 30 Odekabps 1999 e. N 168 '[lpasuna mexHu4Yeckoul
aKcrnyamauyuu cucmem 8odocHabxeHusi U 800oomeedeHUsI HacesleHHbIX Mecm” rnpu3HaHsb!
ympamuswumu cusy. CM. npasuna mexHu4ecKkol aKcrayamauyuu cucmeM U COOpYXeHUul
KOMMYyHasilbHo20 800ocHabxeHus u KaHanusauyuu MOK 3-02.2001, ymeepxOeHHbIe
8bILWEYNOMSHYMbIM MPUKa30oM

B cnyvae HeBbinonHeHns TtpeboBaHun CaHllnH 2.1.4.559-96 Ha pencreyowmx
cucTemMax, HO BbINOJSTHEHUSA BCEX APYrMX NIULEH3NOHHbIX TpeboBaHWN U YCIOBUN, NULIEH3US
MOXeT ObITb Bbl4aHa TOMbKO Npy Hanuyuu cornacoBaHust CaHanuaHaas3opa OTKIIOHEHUN OT
HOPMAaTMBOB C YyKasaHMEM CpoOKa [OeWCTBUS U MeponpusaTUini No ux YycTpaHeHuto. B
MULUEH3NOHHBLIX  YCIOBUSAX  YCTaHaBMMBAKOTCA CPOK  AEWCTBUS  NUUEH3MM U ee
NPUOCTaHOBMNEHNE B Crlydae HEBbLINONIHEHUS HOPMATUBOB B YKa3aHHbIE CPOKMU.

JTuueH3npoBaHne OCyLLECTBNAT B COOTBETCTBUM C npasunamv n TpeboBaHUAMU, B
KOTOpbIX AaeTca nepeyeHb HeobxoauMmon [OKYMEHTauuu, ycTaHaBnuBakTca o6beM W
nonHoTa MHopmaumn, ykasblBaeTcs COOTBETCTBYIOLLLEE COrflacoBaHue u ap.

depnepanbHbin 3aKOH "O CaHUTapPHO-3NNAEMNONOrNYECKOM BGnarononyyun
HacerneHua" KOHKPETHO YycCTaHaBnuBaeT  YCMOBUA  CaHUTapHO-3NUOEMUONOrNMYECKOro
Gnarononyuyna HaceneHus. K mx 4mcny OTHOCAT NUUEH3NpOBaHWE BUAOB AEATENbHOCTH,
npeaCcTaBNAILWMNX NOTEHUMANBHYK ONAcHOCTb AN venoBeka (ctatbsa 2 n. 1); B ctatbe 40
nn. 1, 2 NpMBOAATCA OTAEeNbHble BUAbl AeATENbHOCTU (paboT, ycnyr), npegcrasnsiowmne
NoTeHUMarnbHyl0 OMNacHOCTb ANs 4enoBeka, cpean HUX MpOM3BOACTBO U peanusauus
NMMTLEBOWN BOAbI..., JKCNryaTaumsi CUCTEM WHXEHEPHOW W TPaHCMNOPTHOW WHMPPACTPYKTYp,
BKIOYas LeHTpann3oBaHHbIe CUCTEMbI MUTLEBOr0 BOAOCHaBXEHNS.

OTa cTatba onpegensdet Takke o0643aTtenbHOCTb TpeboBaHUA NULEH3NPOBAHUSA
AaHHbIX BWOOB AesTenbHocTU. [lpy 9TOM OTMevaeTcs, YTO NUUEH3UPOBaHME BO3MOXHO
TONbKO MpPU YCIIOBUM MpPeaocTaBreHns CaHUTapHO-3NMMAEMUONOMMYECKOro 3akroyeHuss O
COOTBETCTBUWN, B YACTHOCTU, MUTLEBOW BOAbl CaHUTapHbIM npasunam. OfgHako Hanuuune
NMUEeH3nn aaeT NpaBo Ha ornpeferieHHbI BUA4 OeATEeNbHOCTU, HO HE MOXET rapaHTupoBaTtb
ee Ka4yecTBo.

8.4. 3akoHopaTenbcTBO Poccuinckon Penepaumm B obnactm ceptucpmkaumm

3akoHogaTenbctBoM  Poccuiickon — degepaumm  nNpegycMoTpeHa  npoueaypa
ceptuduKkauum NpoayKUMM, YCNYr, CUCTEM KayecTBa, NPOU3BOACTB M o0b6A3aTenbHOn
akkpeauTauum nabopaTtopun.

MmeHHO Hanuumne cepTudukata ABAsSETCA rapaHtuen obecnedeHunss Heobxoommom
YBEPEHHOCTM B TOM, YTO OOSMKHbIM 0Bpa3oM MAEHTUMUUMPOBAHHAA NPOAYKUMS, npoLecc
WM ycnyra COOTBETCTBYET KOHKPEeTHOMY CTaHgapTy wunM OpyroMy HOpMaTUBHOMY
AOKYMEHTY.

BasoBbiM 3akoHOM Poccuiickon ®enepaunn, HanpaBneHHbIM Ha 3awwmTy notpebutens
OT HegoOpOCOBECTHOCTU WU3FOTOBUTENS UM NOLTBEPXAEHME COOTBETCTBMS MoKasaTenen
KayectBa nOOGOM NPOAYKUUM YCTaHOBIEHHbIM TpeboBaHusM, saBnsetca 3akoH "O


garantf1://2206689.0/�
garantf1://12027805.0/�
garantf1://12015118.0/�
garantf1://12015118.201/�
garantf1://12015118.4001/�
garantf1://12015118.4001/�
garantf1://12015118.4001/�
garantf1://12015118.4002/�
garantf1://795.0/�

cepTudukauum NpoayKumm u ycnyr".

OH ycTaHaBnuBaeT Uuenu, MNpUHUMNLI, obwMe npaBuna W pekoMeHdauuum o
nposeaeHunto ceptTudmkaumnm B Poccuickon degepaumn.

MmaBHOW 3agayven UEeHTpanmM3oBaHHbIX CUCTEM KOMMYHArbHOroO BOAOCHAOXeHus
aBnsieTca obecneveHne notpebHoCcTEN B NMTLEBOM BOAE HAA EXaLUero KadecTea rpaxaaH u
IOPUANYECKNX L,

Hagnexaiwiee  kayecTtBO NUTbLEBOM  BOAbl, HanpaBfeHHOMW  noTpebuTento,
noaTBepXxgaeTcs ee cooTBeTcTBMEM TpeboBaHuaM CaHuTapHbiX npasun v Hopm CanlluH
2.1.4.559-96. 3TOT HOpMaTUBHbLIN AOKYMEHT yCTaHaBnvBaeT HeobXxoOUMOCTb ANS Kaxaoro
Bogonpoeoda pas3paboTkM paboyen nporpamMmbl KOHTPONS KayecTBa, YYUTbIBAIOLLEN
pernoHarnbHble 0COGEHHOCTN XMMUYECKOrO COCTaBa BOAbl BOOOMCTOYHMKA.

CornacHo MeTogMYEeCKMM YKasaHuaM Mo BHEAPEHUO M npumMeHeHnto CaHuTapHbIX
npasun n Hopm CaHluH 2.1.4.559-96, paboyas nporpamma npeacraBnsAeTcss Ha
yTBEpXOeHne C MOACHUTESIbHOM  3anucKoW, coepallen nnaH Meponpusatun  C
bnHaHCOBBIMWU 3aTpaTamu, No NOArOTOBKE COOPYXXEHUN K paboTe B YyCrNOBUSX BHEAPEHUS
HOBOrO HOPMAaTUBHOIO JOKYMEHTA.

Mpn  cormacoBaHunM  paboyerr  NporpamMmbl  YCTAHaABNMBAKOTCA  UCTOYHWUKMU
PMHaAHCMPOBaHUSA BCEX NOArOTOBUTENbHbLIX PaboT. B 3TOM e AOKyMEHTE yKasblBaeTCs, YTo
npu BHEOPEeHUM NPOBEPSIOT HanuvyvMe INUUEH3UKW, Jalowmx NpaBO 3KcnryaTtauum CUCTEM
BOOOCHAbXeHMs1 N cepTUmMKaToB Ha BCHO NMPOAYKUMIO, MOCTYyNaloLylo Ha BOAOMNPOBOLHYIO
CTaHUMIO M KOHTaKTUPYIOLLYIO C NMTLEBOW BOJOW B NpoLiecce ee Npon3BoAcTBa.

KoHkpeTHas npoaykuus, ucnonb3dyemas B npouecce npurotToBreHns NMTLEBON BOAbI,
nognexawan obasatenbHON cepTudukaumm, onpepeneHa B [okymeHTe "HomeHknatypa
npoaykummn n ycnyr (paboT), B OTHOLLIEHMM KOTOPbIX 3aKOHOAATENbHbIMU akTaMn Poccuiickon
depepaumn npegycMmoTpeHa ux obssatenbHasa cepTudmkaums”.

K wnx 4umcny OTHOCATCA KOarynsHTbl, aKTUBMPOBAHHbIE  YIMW, MPUPOOHbIE
copbupytowme matepuansl, Tpybbl, obopyaoBaHve AN NOLATOTOBKM M OYUCTKA MUTHLEBOM
BOObl, B TOM 4uUCre O30HATOPHOE, 3NEKTPONMN3epbl; YCTAHOBKM AONS OYUCTKM BOAbI;
obopyaoBaHve Ana  BOAOMNPOBOAHO-KAHANM3aUMOHHOIO  XO3AWCTBA; YCTAHOBKW  Ons
obe33apaxmBaHusa BOAbl; YCTAHOBKM ASI1 OMUCTKM NMUTHLEBOW BOAbI M YIyylLEHUsS] KayecTBa
NUTbEBBIX BO, 3arpy3ku (ounbTPyOLWKUX 1 ap.

CepTudumkaumm nognexat Bce obopyaosaHne n ToBapbl (NPOaYKUNSA), UCMONb3yeMble
B TEXHONOrMM BOAONOAroTOBKU. [MonyyeHme nuueHsnm JOMKHO CTaBUTbCH B 3aBUCUMOCTb OT
Hanmuusa (OTCYTCTBUS) B OpraHn3aLmm COOTBETCTBYHOLLMX CEPTUPUKATOB.

- [Ona ueHTpanu3oBaHHbIX CUCTEM MUTLEBOIO BOAOCHAOXEHWs, KOTOpble Oblnn
BBeAEHbl B AEWCTBME A0 NpuHATMA 3akoHa "O cepTudukauum npoaykumm wn ycnyr",
oba3aTenbHas cepTudukaumsa yCcTtponcTs, obopyaoBaHms 1 T.M., UICNOMb3yeMbIX B NpoLecce
aKkcnnyatauuu, orkHa ObiTb NpoBedeHa Mpu PEKOHCTPYKUMUM U MOAEPHU3ALMU CUCTEM,
3aMeHe ycTapeBLuero obopyaoBaHua B COOTBETCTBUM C yNOMAHyTon "HomeHknatypon...". B
3TOM chny4yae cregyeT oThaBaTb npeanoyvteHve ToMmy Buay obopyaoBaHUsi, Ha KOTopoe
nmeroTcs cepTudmkaTbl COOTBETCTBMS, B TOM YMCNE NONyYeHHble Ha 4OOPOBObHON OCHOBE.

- CepTudukanms ocyLLecTBnsieTcss B COOTBETCTBUN C JOKYMeHTaumen occtangapta
Poccunckon depepaumn "lpaBuna no npoBefeHuto ceptudgukauum B Poccumnckon
depepaumn”, "MNopsgok nposeaeHnsa ceptudurkaumm npoaykumm B Poccuinckon degepaummn’
n gp. OTM [AOKYMEHTbl YCTaHaBNMBAlOT [Ba Buaa cepTudukaumm: obssaTenbHylo W
A06POBOMBHYIO. ObsazatenbHas cepTudukaums ocyLlecTBngeTcs B cnyvasix,
npeaycMOTPEHHbIX 3akoHogaTenbHbiMW akTamu Poccuinckon ®depepauun. [JobpoBonbHas
cepTudukaumnsa npoBoAMNTCSA MO MHULMATMBE OpuaMyYecknx nuy u rpaxgaH. Ceptudukauuio
OCYLLEeCTBNAT OpraHbl No ceptudukaumm, crneunanbHO akkpeanToBaHHble [[occTaHaapToM
Poccun.
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8.5. TpeboBaHuA k aTTecTauum nabopartopumn

Mpeanpuatne BKX o6sa3aHo cobniogatb HOopMaTuBHbie TpeboBaHMsS K aTTecTaumm
nabopatopuii M BbINOSIHEHNIO COOTBETCTBYIOLLMX W3MEPEHUA MO KOHTPOSIKO KavecTBa
nnMTbeBOM BoAbI (3akoH P® "O6 obecneyeHnn eguHcTBa nsamepeHmin").

Bce npousBoacTBeHHble nabopatopum, OCyLLECTBASAOLME KOHTPOMb KayecTBa BOAbI,
UCNbITAHNS MOMYYEHHON NPOAYKUUKU, OOMKHbI BblTb aTTecToBaHbl B 06A3aTensHOM nopsake
B COOTBeTCTBUM C pekomeHoaumamu MW 2427-97 "OueHka COCTOAHUA W3MEPEHUN B
ucnbITatenbHbIX U U3MepuTenbHblX nabopaTopuax" n akkpeauToBaHbl (B 4OOPOBONBHOM
nopsgke) B coorBetctBum ¢ FOCT P 51000.3-96 "O6wme TpeboBaHUsA K UCnbiTaTENbHbIM
nabopatopuam".

Bce wu3amepeHua B nabopatopum OOMKHbI NPOBOAMTLCA B COOTBETCTBMM C
aTTeCToBaHHbIMW B YCTAHOBMEHHOM MopsAke MeToaukamu, nepeveHb KoTopbix gaH B TOCT
P 51232-98.

B nabopaTtopun AOMKHbI OblTb YCTAHOBMEHbI KPUTEPUU COOTBETCTBUSA KayecTBa
NMTbEBOW BOAbI HOPMATMBHbIM TpeboBaHMSM.

Taknm o0pas3om, Hapsigy C oTpacrneBbiMM W HOPMATUBHBIMWU 3aKOHOAATENbHbIMM
AOKyMeHTaMu  (pegepanbHOro  ypoBHSA,  noctaHoBneHusmu  [lpaButensctBa PO,
pernaMmeHTUpyoLwmMMn nopsaok yHKUMOHUPOBAHMUS CUCTEM BOOOCHabXeHWUs ropofoB WU
HacemneHHbIX MNyHKTOB B P®, nuueH3uu, ruMrneHnveckne 3akrioyeHns, cepTudukaThb
COOTBETCTBUA - obsA3aTeNbHble [OOKYMEHTbl, HeobOXoAuMmble Mpu 3KcnnyaTauum CUCTeEM
BOAOCHaGXeHMS.

PekomeHgyemas nutepartypa

1. CaHllvH 2.1.4.559-96. lNuTtbeBasa Boga. [MrmeHnyeckne TpeboBaHWS K KayecTBy
NMUTLEBOM BOAbl LIEHTPaANM30BaHHbIX CUCTEM MNUTLEBOro BOAOCHabXeHuda. KoHTponb
KayecTBa.

2. TOCT P 51232-98. Boga nutbeBasd. Obwue TpeboBaHus K opraHm3auum n Metogam
KOHTPONS KayecTsa.

3. CaHllnH 2.1.4.027-95. 30HblI CaHUTaApHOW OXpaHbl UCTOYHUKOB BOAOCHAOXEHUs1 u
BOZOMNPOBOAOB XO3ANCTBEHHO-NMNTHLEBOIO HAa3HAYEHMUS.

4. CaHlluH 4630-88. OxpaHa NOBEPXHOCTHbIX BOA OT 3arpsA3HEHUN.

5. TOCT 2761-84. WCTOYHMKM UEHTPanM30BaHHOIO XO3ANCTBEHHO-MUTHEBOIO
BOJOCHa0XeHuns.

6. CoBpemeHHble TexHorormnm u obopygoBaHue aAna obpaboTkm BOAbl Ha
BOAOOYMCTHbIX cTaHumsax. M., HA KBOB, 1997.

7. MeTtogudeckne pekoMeHgaumMm No NPUMEHEHMIO O30HUPOBAHUA N COPOLMOHHLIX
METOAOB B TEXHONMOMMN OYUCTKM BOAbl OT 3arpsi3HEHU MPUPOAHOINO M aHTPOMOreHHOro
npoucxoxaenus. M., HM KBOB, 1995.

8. PykoBOACTBO MO TEXHOMOrMM MNOLrOTOBKM NUTLEBOW BOAbl, obecneymBatoLLen
BbIMONTHEHNE TMIMEHNYECKMX TPEOOBAHNIN B OTHOLLEHNN XITOPOPraHNYeCcKnx coeanHeHnn. M.,
OHTWM AKX, 1989.

9. YKasaHusa no COBEPLUEHCTBOBAHMIO TEXHOMNOMMN KoarynaumoHHon obpaboTkm Boabl
C UEenblo CHMKEHNS KOHLIEHTpauumn octatovHoro anomunuus. M., OHTU AKX, 1988.

10. Yconbues B.A., Cokonos B.®., Anekceesa J1.I., OparnHckmuin B.J1. TMogrotoBka
BOAbl NNTbLEBOro KayecTsa B r. Kemepose. M., BUIMI, 1996.

11. CmumpHoB A.[l. CopbumnoHHasa oumctka Boapl - J1.: Xumunga, 1982.
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12. Menbuep B.3. dunbTtpoBanbHble COOPYKEHUA B KOMMYHarNbHOM BOOOCHabXeHUN.
- M., Ctponusgat, 1995.

13. lMepeyeHb MaTepuanoB, peareHTOB M ManorabapuTHbIX OYMCTHbLIX YCTPOWCTB,
paspelleHHbIX [OCKOMUTETOM  CaHUTapHO-3NMAEMMUONIOrMYeckoro Haasopa PO ansa
NPUMEHEHNSA B NPaKTUKE XO3ANCTBEHHO-NMUTLEBOrO BogOCHabXeHus. [lockomcaHanngHans3op
P®.

14. lwobapckun B.M. Ocagku npupodHbix Bog M MeToabl Mx obpabotku. - M.,
Ctponunsgat, 1980.

15. TpyHoB TI1.B., 3ybko A.Jl., Xpuctoniobos B.H. 3ddektnBHble apeHaxHble
cuctembl hunbTpoB//BoagocHabxeHne n caHntapHaa texHuka, 1999. N 11.

16. MeToguyeckmne ykasaHus no BHegpeHuto N npumeHeHnto CadllvH 2.1.4.559-96.
MY 2.1.4.682-97, MuH3gpaB Poccum, 1998.

17. MYK 4.2.671-97. MeToabl CaHUTapHO-MUKPOOBMONOrMYeckoro aHanmsa nUTbLeBOW
BOAbI.

Kommenmaputi TAPAHTa

C 1 urona 2001 emecmo MYK 4.2.671-97 "MemoObl caHumapHO-MUKkpobuoioau4eckozo
aHarsnu3a numbesol 800b!" egedeHbl MYK 4.2.1018-01 "CaHumapHo-mMuKkpobuosioauyeckul
aHasnu3 rnumeesol 800bl", ymeepxO0eHHble [asHbiM 20CydapcmeeHHbIM caHumapHbIM
gpavyom P® 9 pespans 2001 e.

18. MYK 4.2.668-97. CaHnTapHO-napasnTosiormnyeckme nccregoBaHms Boabl.

19. PycaHoBa H.A. lNogrotoBka NUTbEBOM BOAbI C Y4ETOM MWUKPOBUOMOrMYECKNX ©
napasuTosnornyeckmx nokasarenen//BogocHabxeHve n caHntapHas TexHuka, 1998, N 3.

20. PykoBOACTBO MO NPUMEHEHUID TEXHOMOMMKN, obecnevmBaloWmnxX aNMAEeMUYECKYHO
6e30nacHOCTb MUTLEBOW BOAbl B OTHOLIEHUW BUpyca renatuta v OpYyrux 3HTEPOTPOMHbIX
Bupycos. M., OHTU AKX, 1990.

21. TeXHONOrM4Yecknin pernaMmeHT Nno o4nCTke 1 obessapaxmnBaHmio NPUPOAHbLIX BOA OT
LUMCT NaTOrEeHHbIX KULIEYHbIX MPOCTENLLMX N ANUL, reIbMUHTOB.

22. [OparnHckmn B.J1., KopabenbHukoB B.M., Anekceesa J1.[1. lMpeanoxeHusa no
NOBbILLEHNIO 3PPEKTUBHOCTM OYUCTKM BOAbI MPU MNOArOTOBKE BOAOOYUCTHBIX CTaHUMKA K
BbinoniHeHuto TpebosaHun CaHluH 2.1.4. 559-96, M., 1998.

23. Jlobapckun B.M., bengesa C.[1. n ap. lLleno4yHasa pereHepaumusa koarynsiHta npu
n3secTtkoBon obpaboTke ocaagkos//BogocHabxeHne n caHutapHasa TexHuka, 1989, N 5. - M.:
N34.-B0 NUT-pbl NO CTPOUTENLCTBY.
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