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BBEAEHUE

B HacToALWLee BpemAa cMCTeMbl LEHTPAAN30BAHHOTO BOAOCHa6)KeHVIF|, oxBaTblBatowwme 96 % ropoAackoro un
0Kon0 60 % cenbCckoro HaceseHus CTpaHbl, AaNeKO HE Be34€e No4akoT ,EI,OGpOKa‘-IECTBEHHYIO NMATbEBYHO BO4Y.

NCTOYHUKaMK LLEHTPAIM30BaHHOTO BOAOCHABKEHMA C/y*KaT NOBEPXHOCTHbIE BOAbI, 40N KOTOPbIX B
obwem obbeme Bogo3sabopa coctaBaneT 68 %, n noasemHble Boapl - 32 %.

MpaKTMyecKn Bce NOBEPXHOCTHbIE NCTOYHUKU BOAOCHa6)KeHMF| B nocneaHue rogbl noasepriancb
cyuieCtBeHHOMY BOB,EI,EVICTBVII-O BPEAHbIX aHTPOMOINeHHbIX d)aKTOpOB. n03TOMy OKOJ10 NO/10BUHbI HaceneHuA
Poccum BbIHYXAEHbI UCNO/1b30BaTh 414 MUTbA BOAY, HE OTBEYALOLLYIO Mo paay noKasaTtenem rmrmeHNYecknum



Tpe6OBaHVIF|M, B CBA3U C 3TUM B pAae ropogoB U perMoHOB CK/1a4blBaeTCA HanpAXeHHaA CUTyauuna C
obecneyeHnem HaceneHus BOAOﬁ NMNTbEBOIO Ka4yecTtBa.

OCHOBHbIMW MPUYMHAMMW C/IOXKMBLLETOCA NMONOMNKEHNA, MOMMUMO 3arpA3HEHMA BOAOUCTOYHNKOB, ABASIOTCA
HeyA0BNeTBOPUTENIbHOE COCTOAHME U MOBbIWEHHbIN M3HOC CUCTEM LLEHTPA/IM30BaHHOrO BOAOCHAbKeHuUA -
BOZOOUYMCTHbIX COOPYKEHWIM, BOAOMNPOBOAHbIX CETEM U 060pYyA0BaHMA HA HUX.

OcobeHHO aKTyanbHa Npobaema OYMCTKM BOAbl B HacTosALLEee BPpeMSA, KOrga BBeAeH B AENCTBUE HOBbIM
HOpMaTUBHbIN AOoKyMmeHT CaHlMnH 2.1.4.559-96 «MuTtbeBasa Boaa. MMrmeHn4eckne TpeboBaHUA K KayecTBy
NUTbEBOM BOAbI LLEHTPAIM30BaAHHbIX CUCTEM NMUTLEBOTO BOAOCHAOXKEHUA. KOHTPO/Ib KayecTBay,
pernameHTUpYHLW M NOoBbIWEHHbIe TPeboBaHWUS K KauecTBYy BOApbl.

Tak, HapAAdy C OCHOBHbIMW 06LW,EN3BECTHbIMM NOKa3aTeNssMU BBeAeHbl HOBble, KOTOPble OrpaHNYnBatoT
coiep>KaHne TOKCMYHBIX M OMacHbIX AJ/19 3,0P0BbA N0AEN COeAUHEHMIA, OTHOCALLMXCA K aHTPOMOTEHHbIM
3arpAsHeHnam, Hanbonee YacTo NPUCYTCTBYIOLWMM B MCTOYHUKAX BOAOCHABXEHUA 1 B NMUTbEBOW BoAE.

CyliectBeHHOE BHUMaHWE yAenaeTc OpraHUYeCcKMM 3arpsAsHEHMAM, paHee NPakTUYEecKn He
KOHTPOIMPYyEMbIM B NMUTbEBOM BoAEe. BBOAUTCA OrpaHUYeHUe Ha NokasaTe b NepMmaHraHaTHOM
OKMUCNAEMOCTU, XapaKTepu3yoLWnii obliee coaepikaHue B BOAe OpraHNYecKkunx 3arpasHeHnin (4o 5 mr 0,/n).

OrpaHuymMBaeTca Ha BECbMa HU3KOM YPOBHE COAEepPKaHNe TOKCUYHBIX IETYYUX XJIOPOPraHUyYecKmx
CoeMHEHWIA, KOTOPbIE MOTYT Kak NPUCYTCTBOBaTb B UCXOAHOW BOAe, Tak M 06pa3oBbIBaTLCA B NpoLecce
BOAOMOArOTOBKM Npu 06€33aparkMBaHNN BOAbI XJIOPOM.

YcTaHOB/IEHbI NpeAebHO AoNYCTUMble KOHUEeHTpaumm (MAK) Ha npucyTcTBue B MMTbEBOM BOAE TOKCUYHDBIX
M 4acTo BCTPeYaloLLMXCA NecTULMA0B.

Ha 6onee HM3KOM ypOBHE, YeM paHee HopMmUupoBanock, B CaHlMunHe yctaHoBneHa MK Ha coaeprKaHue B
Boge HedTenpoaykTos (0,1 mr/n). Kpome Toro, npu HEO6XOAMMOCTM OCYLLECTBAAETCA KOHTPOb 3a
cofeprkaHnem B nuTbeBol Boge MAB, peHon0B, Xx10pPEHOI0B U PASMOAKTUBHBIX 3arpsA3HEHUN.

Bosiblioe BHMMaHME NPU KOHTPO1e KayecTBa BoAbl yaenaeTca 6akTepnoaormyeckum nokasaTensim.
MOMMMO M3BECTHbLIX MMKPOBMONOrMYECKMX NMOKa3aTeslel, TakNX Kak obLiee MUKpobHoe umcio (OMY),
HOPMUPYETCA LeNbl Pag, HOBbIX, XapaKTEPU3YIOLWMX Hainune B BOAE NaTOreHHbIX MMKPOOPraHM3MOB,
OMacHbIX 4N1A 340P0BbA /I0AEN.

KoHTpOAb 33 KaYecTBOM NUTbEBOW BOAbI OCYLLECTBAAETCA B COOTBETCTBUM CO CreumnanbHom
NpPOM3BOACTBEHHOM NMPOrPamMmMoNi, COriacoBaHHOM TepPUTOPHUabHbIMK OpraHamm FoccaHanmMaHaa3opa
MuH3apasa Poccun 1 yTBep:KAaemoin opraHaMmM MeCTHOrO CamMoynpaB/ieHns, B KOTOPOI ycTaHaBAMBaeTCA
nepeyeHb KOHTPOAMPYEMbIX NMOKa3aTeiei KauecTBa BOAbl, XapaKTePHbIX A1A AaHHOMO BOAOMCTOYHMKA.
BrnepBble B 0TEYECTBEHHOM HOPMATUBHOM AOKYMEHTE peasn3oBaHa uaen yyeta permoHasbHbIX
ocobeHHOCTeN KayecTBa NUTLEBOW BOAbI, pEKOMeHAyemas pykosoacTsom BO3.

Kak noKasbliBaeT onbIT 3KCM/yaTaLmm, AeMCTBYOLLME BOAONPOBOAHbIE CTaHLMM, paboTatowme no
TPaAMLUMOHHOM TEXHONOMMU U PacCYMTaHHble B OCHOBHOM Ha OYMCTKY BOAbl OT 3arpAsHEeHNn NpUpPoaHOro
NPOMCXOXKAEHWA, HE BCerga MoryT obecneuntb ryboKy O4MCTKY BOAbI U YAANEHUE U3 HEE XMMUUYECKUX
3arpAsHeHni.



YT1BepKaeHHble MunH3apasom Poccmn «MeToanyeckme yKasaHmMa No BHegpeHUto n npumeHeHmto CanlvH
2.1.4.559-96...» (MY 2.1.4.682-97, MockBa, 1998 r.) npegHasHauyeHbl Aaa obecneyeHma peannsaymm
TpebosaHuit CaHlNWH B YacTM NPOM3BOACTBEHHOIO KOHTPO/IA 3@ KAYECTBOM BOAbl LLEHTPANIM30BaHHbIX
CUCTEM MUTLEBOIO BOAOCHAOXKEHMA U CAHUTAPHO-3NMAEMMUOIOTMYECKOTO HaA30pa 33 CUCTEMAMMU
NUTbEBOIO BOAOCHABXEHNA HaceneHus.

Hactoawme «MeTtoaunueckue pekomeHaaunn» HanpassieHbl HA OKa3aHUe TEXHUYECKOM U TEXHONOIMMYECKOM
nomouwm cneynannctam npum NCnosib3osaHMM HOBOro HOPMaTUBHOIO AOKYMEHTaA.

B npeacTtaBneHHOM MmaTepuane U3N0MKeH pAd TEXHONOTUYECKUX U KOHCTPYKTUBHbIX PeLleHUiA,
HanpaBs/IeHHbIX Ha MHTEHCUDUKALMIO MPOLLECCOB OYMCTKM BOAbI, YaydlleHNe paboTbl OTAE/IbHbIX
3/1eMEeHTOB OYUCTHbIX COOpy)KGHVIVI, nosbliweHne 3¢¢)GKTVIBHOCTVI OYUNCTKKN BOAblI HAa BOOOOYUCTHbIX
CTaHUMAX B Lenom. MpeanoxeHbl HOBble TEXHOOTMUYECKME CXeMbI U PeLeHMs NO OYUCTKE NPUPOAHbLIX BOA,
obecneynBaloLLne Noy4YeHNE BbICOKOKAYECTBEHHOM NUTLEBOM BOAbI C y4eToM TpebosaHuii CaHlMnH
2.1.4.559-96.

1. ObLLMUE NONOKEHUA

MoaroToBKa BOAOOUYMCTHBIX CTaHUMM K paboTe ¢ yyeTtom TpebosaHmit CanlnH gonxHa ocylecTBasTLCA B
HECKO/IbKO 3TanoB M No pa3/IMYyHbIM HanpasaeHUAM. PaboTa MOKET BbINO/HATLCA OpraHM3aunen
BOJONPOBOAHO-KaHaAU3aLMOHHOIOo x03alicTBa (BKX) coBmecTHO co cneuuannsnpoBaHHbIMK
opraHM3aumMamm, paboTarowmmmn B 061aCT KOMMYHANIbHOTO M NPOMBbILLJIEHHOTO BOAOCHAOKEeHUS.

Ha nepBom 3tane ocyLecTBAAETCA NPOBEpPKa HAMYNA CeayoLWwmx HOPMATUBHbIX AOKYMEHTOB U
TEXHUYECKOW AOKYMEHTaLUUKM B cooTBeTcTBUM ¢ MY 2.1.4.682-97 (B ciydae MX OTCYTCTBUA 3TN AOKYMEHTbI
noAroTaBAMBalOTCA):

- IMLLEH3MM MO 3KCNIyaTaUMKM CUCTEM BOAOCHABKEHMA, UICTOYHMKOB BOAOCHAOKEHMA, ’MAPOTEXHUYECKMX
COOpPYKEHMUI, BOAONPOBOAHbBIX OYUCTHBIX CTaHUMI (NocTaHoBAeHUe Poccuiickon Peaepaumm ot 2.11.1995
Ne 1073 «O6 yTBepKaeHUM MNonoKeHUs 0 IULEH3UPOBAHNN AEATENHOCTM MO SKCMIyaTaLMM MHKEHEPHbIX
CUCTEM FOPOLOB W HACE/IEHHBIX MYHKTOBY);

- CepPTUPUKATOB NMIMEHMYECKUX U COOTBETCTBUA Ha peareHTbl, MaTepuasbl U Np., UCNONb3yeMble Ha
BOZOOYMUCTHOM CTAHLUMU, HaXOAALWMECA B KOHTAKTe C MUTbEeBOWN BOAOMN;

- TEXHUYECKOoM AOKYMEHTaLMN Ha COOPYHKeHUNA BOOOOYNCTHDLIX CTBHLI,VIVI M BOAOOYUCTHbLIX COOPYKEHUAX;
- CBnAeTenbCrBa 06 aTrectauunn na6opaTopm71.

Ha BTOPOM 3Tane, BbiNO/IHAEMOM MapaanenbHOo C NepBbliM, OCYLLLECTBNAKOTCA 06Cl'le,Cl,OBaHI/Ie M OUEHKa
pa6OTbI I,Cl,e[/'ICTByIOUJ,I/IX BOOOOYUCTHbIX coopymeHMﬁ M NX OTAENbHbIX 9N1eMeHTOB. K OCHOBHbIM pa60TaM
3TOro 3Tana OTHOCATCA:

- aHA/IM3 U OLEHKA KavyecTBa BOAbl BOAOUCTOYHWKA M OUYULLLEHHOW BOAbl HA OCHOBAHWMU AaHHbIX
nabopartopuii opraHusaumin BKX, TepputopuranbHbix opraHoB MoccaHanmngHagsopa MuHsgpasa Poccuuy,
MTIP Poccuun, F'ockomakonorum Poccun n ap.;



- nposeageHne paClwnpeHHOro XmuMm4yeCckoro aHaansa soabl BOOOUCTOYHUKaA U NUTLEBOM BOAbl,

- pa3paboTKa paboueit nporpammbl MPOU3BOACTBEHHOIO KOHTPOJIA KayecTBa NUTbEBOM BOAbI C Bbibopom
KOHTPOAUPYEMbIX ANA AaHHOW CTaHLUMKM NoKasaTenel;

- peKomeHaaunmn no NpMbopPHOMY OCHALLLEHMIO MPON3BOACTBEHHbIX 1abOpPaTOPUiA Ha OCHOBAHUK
noKasaTesiei, COrNacoBaHHbIX HAA30PHbIMM OpraHamu gns BKAOYEHMA B pabouyto nporpammy
NPOM3BOACTBEHHOIO KOHTPOS;

- OTPabOoTKa TEXHOIOTMYECKOTO PeXKMMa OUMUCTKM BOAb! U COCTAaBIEHME TEXHOIOTMYECKMNX KapT No
OTAE/bHbIM MPOLLECCAaM M COOPYKEHUAM, B KOTOPbIX YKa3bIBAIOTCA: 4,03bl peareHToB (KoaryasHTa, Xaopa,
bAOKYNAHTA M APYTUX, NPUMEHAEMbIX Ha CTaHLMK); NPOAO/IKMTENbHOCTb OTCTauBaHMA; GaKkTUYecKne
CKOPOCTM PUNbTPALUU; MHTEHCUBHOCTb U NEPUOANYHOCTb NPOMbIBOK QUALTPYIOLLLEN 3arpy3Ku;
NepuoANYHOCTb YAAIeHNA 0CafKa U3 OTCTOMHUKOB U Np.;

- OLEHKa 3PPEKTUBHOCTU OYMCTKM BOAbI MO OTHOLLIEHUIO KO BCEM HOPMMUPYEMbIM MOKa3aTenaM, B TOM
yucne cneu,md)mqecmm 3arpAsHeHnAam, nmerwmmca B soae BOAOUCTOYHUKA. B C/lydae OTCYyTCTBMA AaHHbIX
W TEXHONOMMYECKUX peLleHni No yaaneHuio cneunduiecknx 3arpsaisHeHmin OHM J0XKHbI B6biTb onpeaeneHsbl
B NPOoLLeCcce 3KCNyaTaLUmMmn COOPYKEHUIM, a TaKXKe NpeasiorKeHa TeXHON0MMA UX yaaneHua npu
CYLLECTBYIOLLLEN CXEME OYMUCTKU BOAbI;

- aHanun3 paboTbl pasBoaALLEN BOAONPOBOAHOM CETU rOpoAa B OTHOLEHMM COXPAaHEHMA KaYecTBa NUTLEBOM
BOZbl NPU ee TPAHCNOPTUPOBAHNM MO HAPYKHbIM KOMMYHUKaLUAM.

Pe3ynbTaToM 3TOro 3Tana ABAAETCA NOArOTOBKA 3KCNEPTHOrO 3aKNtoYeHMA No 3GPEeKTUBHOCTM paboThl
CUCTEMbI BOAOCHABKEHUA, B TOM YMC/e BOSOOUYMCTHOM CTaHLMK, ee TEXHUYECKOMY COCTOAHMIO (BKAOYasA
KOMMYHWKauuu, Tpy60npoBoabl, apmaTypy U 060pya0BaHNe CTaHUUK).

B Tex cny4yasnx, KOr4a o4MCTHbIE COOPYXKeHMA paboTatoT C neperpyskon, HeobxoaAMMO BbIABUTbL UX
ONTMMAa/IbHYIO NPOU3BOAUTENIBHOCTb U MOAFOTOBUTb PEKOMEHZALMM NO YMEHbLLEHWNIO GaKTUUYECKOM
NPOM3BOAMUTENIbHOCTM 33 CYET PA3/IMYHbIX MEPONPUATHIA: YMEHbLIEHUA HenpeaBUAEHHbIX PacXo40B U1
YTEUEK, COKPaLLEHUA NoAauYM BOAbl MUTLEBOIO KayecTBa NPOMBbILIIEHHBIM NPeAnpUATUAM U T.M.

Mpn HEBO3MOXKHOCTHU obecneyeHns KayecTsa BOAbl, YCTAHOB/1IEHHOIO CaHlnHom, BbinonHAOTCA pa6OTbI
TpeTbero atana.

Ha TpeTbem 3Tane npoBOAATCA TEXHONOMMYECKUEe nccneoBaHunA (B Cny4vae HEO6XOAMMOCTM) MO OCHOBHbIM
TEXHO/I0TrnYeCKMm npoueccam U metogam O4YNUCTKM BOAbI, MTPUHATbIM Ha CTaHUWN. Ha ocHoBaHuM
NOZIy4eHHbIX AaHHbIX pa3pa6aTb|Ba|0Tcn npegnoxeHma no coeepieHCTBOBAaHNIO TEXHOTIOTNN U
noBbIWEHNIO Qd)d)eKTVIBHOCTM O4YNCTKN BOAbl B OTHOLWLEHNN HOPMUPYEMBbIX noKasartenemn.

Mo pesynbTaTam paboTbl 3TOro 3Tana NOAroTaBAMBAETCA M1aH MepPonpPUATUIA NO NepeBoay BOAOOUYMCTHOMN
CTaHuMM Ha paboTy B cooTBeTcTBUE C TpeboBaHNAMM CaHlMHa, KOTOPbIN BKAOYAET peKoMeH4aLmMmn nNo
NPUMEHEHWIO PeareHToB, NepecbopPyLOBaHUIO AN PEKOHCTPYKLMMU OTAE/bHbIX COOPYKEHWUMN,
nepeocHalleHno nabopatopuii, 0byyeHNo NepcoHana Bcex noapasaefieHnii U Lexos paboTte B HOBbIX
YCNOBUAX, NONYYEHUIO HEOBXOANMbIX NMLEH3UI, CBUAETENLCTB 06 aTTecTaumm u T.0.



YeTBepTbii 3Tan NoceALLEH Pa3paboTKe, NPUBA3KE U YTOYHEHMIO 418 KaXKA0W CTaHLMKN NapamMeTPOB HOBbIX
TEXHONOMMYECKUX METOA0B OYNCTKMN BOAbI, MPUMEHEHME KOTOPbIX MO3BOJINT BO BCEX C/y4asx obecneynTb
BbiNosHeHWe TpeboBaHMin CaHlMKnHa. 9TOT 3Tan NPOBOAUTCA TO/IbKO HA TEX CTAHUMAX, ANA KOTOPbIX
XapaKTepHbl NOBbIWEHHbIE KOHLEHTPaL MM OPraHNYECKMUX U HEOPraHUYECKUX 3arPA3HEeHU NPUPOAHOTO UK
AHTPOMOreHHOro NPOUCXOXKAEHMA, a TaKKe NoBbIlWeHHan 6aKTepmnanbHas 3arpA3HEHHOCTb. K Takum
MeToAaM OTHOCATCA, B YaCTHOCTM, 030HUPOBAHME, COPOLUA U UX COYETAHUE C APYTMMU NpoLeccamm
OUYMUCTKM BoAbl. Ha OCHOBaHWMK TaKMX UCCeA0BaHNIN, OXBaTbIBAOLLMX BCE NepMUoapl roaa, yCTaHaB/IMBAETCS
3pPEeKTUBHOCTb NCMO/Ib30BAHMA HOBbIX MPOLECCOB OYMCTKM BOAbI, pa3pabaTbiBaeTCA pernamMeHT Ha Ux
NnPUMeHeHMe N NOArOTaBAINBAOTCA PEKOMEHAALMN MO PEKOHCTPYKLUUN U TEXHUYECKOMY NEepeBOOPYKEHUIO
CTaHUMN.

CocTaBnatoTcA N1aH MeponpuUaTUiA U BU3Hec-NAaH No Aa/ibHeNlLLeMy UCMO/Ib30BaHWUIO NpeanaraembIx
pekomeHAaUuiA, BKOYatolMe BCe nocaeaytollme stanbl paboT (NpoekTupoBaHue, npuobpeTteHune
060pyA0BaHUSA, CTPOUTE/IbHO-MOHTaXHble PaboTbl U MYCK B 3KCM/IyaTaLmio HOBbIX 6/J0KOB OYMUCTHBIX
COOPYKEHUIA), C NpuBeAeHNEM BCEX HEOOXOANMMbIX GPUHAHCOBbLIX 3aTPaT, a TakXe obecneyeHns
bMHaHCMPOBaHMA AaHHOMO NPOEKTa.

YKasaHHan B aHHOM pa3zene 3TanHoCTb nposeaeHus paboT asnsertca yciosHol. OHa, 6e3yc/ioBHO,
[O1XKHa ONpeaeATbCA UCXOAA U3 KOHKPETHbIX YC/I0BUIA Ha KaA0M 06beKTe, A1 KOTOPOro A0/HbI 6bITh
onpeenieHbl BUAbl MPOBOANMBIX PaboT, UX 06bEM U NOC/e40BaTE/IbHOCTb.

[Nna Kaxkpon cTaHUuMM HamevaeTca NAaH BceX HEOBXOAMMbIX MEPONPUATUIA U YCTAaHABANBAIOTCS CPOKU
BbINOJIHEHWUA OTAE/IbHbIX 3TAMNOB C YKa3aHMEeM OPUEHTUPOBOYHbIX GMHAHCOBbIX 3aTPaT Ha UX peann3aLmio.
Hanpumep, paboTbl NepBOro 1 BTOPOro 3TanoB MoryT 6biTb BbINOIHEHbI B TE4EHUE 3 - 6 Mec. B
3aBUCMMOCTM OT KOHKPETHBIX YC/IOBUIA, @ PaboTbl TPETLENO M YETBEPTOrO 3TANOB - B TeyeHue 6 - 10 mec.

2. NEPBOOYEPEAHDBIE 3AAAYU

Mpwn NoAroToBKe BOAOOUYUCTHbIX CTaHLUMI K BbiNOAHEHWIO TpeboBaHuii CaHlNuH cneayeTt umeTh B BUAY ABa
OCHOBOMO/1aratoLWmMxX HanpPaBAEHUA, CBA3AHHbIX C YyYLLIEHMEM CYLLECTBYIOLLEN CUTYaLLMM U Kaxkaoe u3
KOTOPbIX B TOW UM MHOW CTENEHM CMOKET OKa3aTb BAUAHUE Ha 3PPeKTUBHOCTb PabOTbl BOLAOOUMCTHbIX
CTaHUMUA.

2.1. OxpaHa BOAOUCTOYHUKOB OT 3arpA3HeHus

Komnnekc skonornyeckmx npobiem, HeNocpeaCcTBEHHO BAUAIOLLMX HA KaYeCcTBO NUTLEBOM BOAbI, AO/IKEH
peLaTbea ¢ BbINONHEHMEM CeAyOLMX MEPONPUATUIA:

- NO3TaNnHOE NpeKpauieHne c6p0ca B BOAOUCTOYHUK NPOMbILWINEHHDbIX CTOYHbIX BO4, U AOCTUXKEHUNE
COOTBETCTBYHOLLETO peXnMma Npmnpogonosib30BaHNA B 30HaAX CaHl/ITapHOlZ OXpaHbl (yTBep)'K,Cl,eHI/Ie n
peannsauma TeEPPUTOPUA/IbHDBIX IKONIOTUYECKUX NPOrpamm, yCtaHoBieHNe bonee XKecTkux Tpe6OBaHVIVI K
KayecTBy C6paCbIBaeN\Ol7l BOAbl, SKO/I0rM4eCKoe CTUMY/ZIMpPOBaHNE nNpeKkpaweHnAa c6poca CTO4YHbIX BOA4,
BK/1HO4aA coBeplleHCTBOBaHME Ha/I0OrOBOM CUCTEMbI U np.). NoscemecTHOE CTPOUTENBLCTBO Ha
NPOMbIWNEHHbIX NPeaAnPUATUAX NOKA/IbHbIX CUCTEM OYUCTKU N KaHa/TIN3aLUMOHHbIX O4YUNCTHbIX COOpy)KeHMﬁ n
COOTBETCTBEHHO YMEHbLWIEHUNE KOHLEHTPALUN BPEOHbIX XMMNYECKUX BELWECTB B MPON3BOACTBEHHDBIX CTOKAX;



- BHeApEeHNE Ha NPOMbIWNEHHbIX NpeanpunATnUAX O60pOTHbIX cncrem BOAOCHa6)'KeHMFI, 4YTO NO3BO/IUT
3HA4YUTE/IbHO COKPATUTb pacxon NUTLEBOM BOAbl,

- UCKNII04EHNE C6pOC3 B BOOOUCTOYHUK HEOYUNLLEHHDbIX NI HEAOCTATOYHO OYULLEHHDbIX XO3ANCTBEHHO-
BbITOBbIX CTOYHbIX BO ropoaos 1 NoCenKkos. MNoscemecTHOE nosbiweHne 3¢¢GKTMBHOCTM pa6OTbI
ropoAaCKMX OYUCTHbLIX KaHAa/IM3aUNOHHbIX COODY)KGHMVI nyrem Fﬂy6OKOVI OYNCTKU U AOOYNCTKN CTOYHbIX BOA,

- UCKNtOYeHUe NnonagaHns B BOAOUCTOUYHUKN, B TOM YNC/Ie U BO BNaJatoLMe B HUX PEUYKU U PyYbK, CTOYHBIX
BOZ, OT }KMBOTHOBOAYECKMX HepM M KOMMNAEKCOB, NTULedabpuK, MHOrME U3 KOTOPbIX MPAKTUYECKUN He
MMEIOT OYUCTHBIX COOPYIKEHMIA, YTO CYLLECTBEHHO YMEHbLUUT 3arpA3HeHme BoAbl COeANHEHMUAMM a30Ta,
docdopa 1 Kanus, a TakKke baKkTepranbHbIMU 3arpA3HEHUAMMU;

- peweHne I'IpO6J'IeMbI NOBEPXHOCTHOIO CTOKa, B 3HaAYMTENIbHOM Mepe 3arpAsHAoWero soay B Bogoemax,;

- BHeApeHNE aBTOMAaTU3NPOBAHHbIX CUCTEM KOHTPOIA Ka4yeCTBa BOAbl MOBEPXHOCTHbIX BOO4OEMOB U
BBeaeHne NpuHUMnNnanbHoO HOBOM CUCTEMDbI ynpas/sieHnAa BOAHbIMU pecypCamMu;

- obecneyeHne rocy4apcTBEHHOIO KOHTPOIA U HaA30pa 3a COCTOAHUEM UCTOYHUKOB NMUTLEBOTO
BOAOCHabKeHUs, BOAOOXPAaHHOM AeATENIbHOCTbIO MPOMbILLIEHHbIX NPeAnpUATUiA, cOpacbiBaloWMX CTOUYHbIE
BOAbl B CUCTEMY KOMMYHa/IbHOM KaHaM3aumm.

YKa3aHHbIN Bbille KOMNJAEKC MeponpUATUIA A0/IKEH BbIMONHATLCA B paMKax 06LLelt Nnporpammbl OXpPaHbl
OKpyrKatoLei cpedbl 4aHHOTO pPernoHa c y4eTtom TpeboBaHM HOPMATUBHbIX JOKYMEHTOB MO OXpaHe
OKpyrKatoLei cpeabl.

2.2. Ucnonb3oBaHMe Noa3eMHbIX BOA,

Ocoboe BHUMaHMWE cieayeT yaenaTb NPenmyLL,ecTBEHHOMY UCMO/b30BaHMIO NOA3EMHbIX BOA ANA
NMUTLEBOIO U XO3ACTBEHHO-OLITOBOTNO LEHTPANIM30BaHHOIO BOAOCHAbXeHUA ropoda (nepepaboTtka
VMMEIOLLMXCA CXEM U MPOEKTOB BOAOCHAOKEHWA, pa3BeiKa U yTBEPKAEHWE IKCMNJIyaTaLMOHHbIX 3aNacos
noA3emHbIX BoA4).

HeocnopnmbiM NperMmyLLLECTBOM NOA3EMHbIX BOAOUCTOYHUKOB ABAAETCA MX 3aLLMLLEHHOCTb OT
3arpsA3HeHU NPUPOAHOro 1 aHTPOMOreHHOro NPOUCXOXKAeHUA. MpKn 3Tom B 6ONbLUMHCTBE C/yYaes He
TpebyeTca NpoBeAeHNA OUNCTKU BOAbI U NPUMEHEHMA peareHToB. Mpu HanMunmn B BoAe Kenesa, Haubonee
XapaKTepHOro 3arpAsHUTeNs gNs NOA3EMHbIX BOA, €ro yaaseHue AOCTUraeTca AOCTYNHbIMU MeTO4amu,
HECNOXHbIMW B 3KCNAyaTaL K.

3ddeKTUBHBbIM ABNAETCS UCMO/Ib30BaHNE METOAA MCKYCCTBEHHOTO NMOMOJIHEHWSA 3aNacoB NOA3EMHbIX BOJ,
LUMPOKO NpumeHaemoro B 3anaaHo-Cubupckom pervoHe. Mpu sTom cnesyer ycTaHOBUTb BO3MOXKHOCTb €ro
NPUMEHEHMA, UMeA B BUAY KayecTBO BOAbl MOBEPXHOCTHOIO BOAOMCTOYHUKA, XapaKTEPUCTUKY MPYHTOBbIX
yCnoBuin n gpyrue GpakTopbl.

3. NOBbIWEHUE 3GGEKTUBHOCTU PABOTbI AENCTBYIOLMUX BOLOOUYUCTHBIX CTAHLUIA NPU
MCNoJ1Ib3OBAHNUU MNOBEPXHOCTHbLIX BOAOUCTO4YHUKOB



Ha ocHOBaHMM aHa/IM3a OTEYECTBEHHOIO U 3apybBeXXHOro onbiTa IKCMAyaTaL MM BOLOOUNCTHbIX CTaHLMI U
OLEeHKMN 3pPeKTUBHOCTM PaboTbl CYLLLECTBYIOWMX BOAOOYMUCTHBIX COOPYIKEHUM, @ TAKXKE MHOTONETHUX
paboT, BbinosHeHHbIx HUW KBOB, MHL, P® HUW BOAT'EO n apyrumum opraHmnsaumamm Poccum, npegaaraetca
NPUMEHEHWE CneayoLnNX AONOAHUTENbHBIX METOAOB OYUCTKMU UAN KOHCTPYKTUBHBIX PeLUeHU, Tpebyowmx
COOTBETCTBYHOLLEN PEKOHCTPYKLMN BOAOOUNCTHBIX COOPYKEHUIN U UX OTAENbHbBIX 3/1EMEHTOB U
HanNpaB/IEHHbIX Ha NOBbIWEeHME 3PPEKTUBHOCTN OUNCTKM BOAbI, @ TAKXKe yay4ylleHne KauyecTBa NUTbeBo
BOAbI.

ﬂpe,qnomeHMﬂ AaHbl B n0CNnenoBate/IbHOCTU OCyLLeCTB1EHNA TEXHONOIMYECKMNX NpoueccoB OYNCTKKU BOAbI
Ha BOAOOYUCTHbIX CTaHUUNAX.

3.1. PeareHTHOE X03AUCTBO, KOAryiMpoBaHue BOAbl, CMecUTeNnn

D B HacToAwLee Bpema NpegnaratoTca K NpUMeHeHMo HoBble TUNbl 3G PEKTUBHDIX peareHToB
(RoarynaHToB 1 GpNIOKYAAHTOB) OTEYECTBEHHOTO M 3apyberKHOro NPOM3BOACTBA, B TOM YMC/IE OKCUXIOPUA,
antoMmunHus (OXA), BbiNycKaemblil pa3IMyHbIMU NPOU3BOAUTENSAMM; OCHOBHOM cynbdaT antommnuus (OCA),
dnokynaHT BMK-402, KoarynsaHTbl U GNoKyAAHTbI NponssoacTea CLUA, FepmaHnn, PUHAAHAMN U MHOTUHE

apyrue.

B cBA3U C pacluMpeHHbIM aCCOPTUMEHTOM PeareHToB, NPea/IoxKeHHbIX K UCNOob30BaHuIo, LenecoobpasHo
Ha KaX40M 06beKTe Ha OCHOBAHUM CPABHEHUA PA3/IMYHbIX KOAryAaHTOB U GJIOKYASHTOB C TPAAULMOHHbIMM
cynbdat antomuHma u MAA ocylLecteuTb Bbibop Hanbonee apPeKTUBHbLIX peareHToB A1A AaHHbIX YCIOBUNA.

OnTMManbHbIM NoA60p peareHToB NO3BOUT HAPAAY C CYLL,ECTBEHHbIM NOBbIWeHNeM 3PpPEKTUBHOCTH
npouecca Koaryiaumm yayulnTb TakKe Ka4ecTBo NTbeBOW BOAbI.

D O,CI,HVIM M3 BaXXHbIX MOMEHTOB AB/IAETCA CUCTEeMaA A03NPOBaAHUA KOoary/aHTa. ,ﬂ,l’lﬂ noBblWeHNA
HaAEeXHOCTU peareHTHoM 06paboTKun BoAbl M 0bieryeHma aKcnayaTaLMm U KOHTPOIS 3@ NPOLECCOM
[03MPOBAHMA MOXKHO NPea/ioKUTb:

- 3aMeHYy CUCTEMDbI 0b6bemHoro unu IXKEKUMNOHHOIo A03npPOoBaHNA KOarynaHTa (‘-ITO 4acCTo nmeeT MecCTO Ha
I'IpaKTVIKe) Ha aBTOMaATU3NPOBAHHbIE CUCTEMbI 4031MPOBaAHNA C MOMOLLBbIO HACOCOB-403aTOPOB TpE'6yE'MOl71
NnpPon3BoOANTENBbHOCTH;

- B C/ly4ae NPUMeHeHUs NoPOLIKOOBPasHbIX U rPaHy/IMPOBAHHbIX peareHToB UCM0/1b30BaTb METOA, CYXOro
A031poBaHua. Mpu 3TOm cieayeT NPUMEHATb crneunanbHoe 06opyaoBaHue 1 cobatogaTte Heobxogumble
YCNI0BMA PacTBOPEHUA peareHToB (NoLorpes BOAbl, MEXaHUYECKOe CMeLLEHME U Np.).

D 3¢ deKTUBHOCTb NpoLecca Koaryasaumm B 3HaUUTE/IbHOM CTENeHN 3aBUCUT OT YCI0BUI CMeLLeHUs
KoarynsHTta c 06pabartbiBaemoii Bogoi. B cBs3u c 3TUM pekomeHayeTca:

- B CYLLLECTBYIOLLMX CMECUTENAX BUXPEBOTO TUMNA NPeaycMoTpeTb ApobHoe (PppaKkuMoHMpoBaHHOE)
BBeAEHME KoarynsHTa B HECKO/IbKMX TOYKAX MO BbICOTE, YTO NO3BOIMT obecneuntb 6onee paBHOMEPHOE ero
pacnpegeneHue;



- Ansa obecnevyeHna BbICTPOro M PaBHOMEPHOIO CMeLleHMA KoaryaaHTa ¢ BOAOM MOXKET BbITb TakKe
MCNO/1Ib30BaHO cneunanbHoe pacnpeaenuTenbHoe yCTPOMCTBO Nodaun KoaryiaHTa, yctaHaBanBaemoe B
HUMKHEN YacTn cMecuTena uam Ha Tpybonposoae, Noaatolem Boay Ha CMecUTeNb.

Mpeanaraemoe pacnpesenmTesibHOe YCTPOMCTBO U3rOTOBAAETCA U3 HEKOPPO3MOHHbIX MaTepunanos,
OOJ/IKHO ObITb Pa3beMHbIM A8 OCYLLECTBNEHNA NePUOLMYECKON MPOYNCTKM OTBEPCTUIN pacnpegenmTenei.
PacyeT pacnpefenntenbHoro yCTpoMCTBa BbINONHAETCA B COOTBETCTBUM C «YKa3aHWAMM MO NPUMEHEHMIO
TEXHOJIOTMU OYUCTKM BOAbI HA KOHTAKTHbIX OCBET/IUTENAX C UCMOJ/Ib30BaHUEM ONTUMAJIbHbBIX PEXMMOB
nepemeLlLMBaHUA KOarynaHToB ¢ Bogon» (Mocksa, AKX, 1986 r.);

- C 3TOMI e LeN1blo BO3MOMKHO YCTPOMCTBO B CMecuTeNAaX 6apboTpoBaHNA BOAbl BO3AYXOM;

- B pAage cny4dyaes (OCO6EHHO NPU OYNCTKE MAa/ZIOMYTHbIX UBETHbLIX XON104HbIX BOA) pekomeHAyeTCA
MCNO/1Ib30BaTb MeXaHUYeCKNE CMECUTENN.

IbPEKTUBHOCTb NPUMEHEHNA MEXAHMYECKOro CMECUTENS NOATBEPKAAETCA pe3ybTaTaMu
3KCMEepUMMEHTaIbHbIX MCCAeA0BAHUM, a TaK»Ke OMbITOM PaboTbl B aHANOTMYHBIX YCI0BUAX B CKaHAMHABCKMX
CTpaHax.

Mocne cOOTBETCTBYHOLLMX IKCNEPUMEHTA/IbHbIX PAabOT M NPOEKTHbIX MPOPabOTOK MeXaHUYECKNE CMecUTeNN
MOTYT BbITb U3rOTOB/IEHbI B YCIOBUAX OpraHmnsaumii BKX nnm Ha npegnpuatmax perMoHa no yepTerkam,
pa3paboTaHHbIM MPUMEHUTENBHO K KOHCTPYKLMU SAHHOMO CMecUTenNs (MM Kamepbl x1onbeobpasoBaHms).

I:. OaHoi 13 npobnem B TEXHOIOTMM OUUCTKM ABAAETCA NOSABAEHUE B OYMLLEHHOM BOAe B pe3y/bTaTte ee
peareHTHON 06paboTKM OCTaTOYHOTO a/IIOMUHUA, HOPMUPYEMOTO MO CAHUTAPHO-TOKCUKO/IOTMYECKOMY
NPW3HaKy BpeaHOCTH.

Hannuune B BOAE NOBbILEHHbIX KOHLLeHTpaLLMVI OCTaTOYHOTrO a/IIOMUHUNA MOXKET BbITb CBA3AaHO C BbICOKMMM
3Ha4YeHUAMMU UBETHOCTU NN MYTHOCTU NUTbEBOW BOAbl.

[18 CHUXKEHUA KOHUEHTPaLUMM OCTaTOYHOTO a/lOMUHMA 1 NOBbILLIEHNA KayecTBa OYULLEHHOW BOAbI
HeobX0AMMO OCYLLECTBAATL NPOBEAEHUE KOAryIALMOHHON 06paboTKM BOAbI NPU ONTUMA/IbHbIX 3HaYEHMAX
OCHOBHbIX NapameTpoB npotecca (pH, Weno4HOCTM BoAbl, A03bl peareHToB, pPeXnma nepemeLlnBaHma 1

ap.).

TaK, eC/iv 0CTaTOUHbIM aNtOMUHWUIA NPUCYTCTBYET B BOAE B BUAE PACTBOPEHHbIX KOMMNEKCHbIX COEANHEHWNI C
OpraHWMYecKMMM BELLeCTBaMM, TO B 3TOM C/ydae HeOBX0AMMO CTPEMUTLCA K 6osee rNyBOoKOMY CHUNKEHMIO
LBETHOCTM M NPOBEAEHMIO NPOLIECCa Koaryaaumm npmn onTMMasbHbIX 3HaYeHUaX pH, uto nossonset
MaKCMMaNbHO NepeBecTy atoMUHUI BO B3BELLEHHOE COCTOAHWNE, B KOTOPOM OH MOKET BbITb fierye UsbAt
M3 BOZAbl B OTCTOMHMKAX U HA duabTpax. MNpy 3TOM He UCKNOYEHO, YTO MOXKET noTpebosaTbeA bosiee
rnybokoe, Yem aToro TpebyeT rurmeHnYecknini HopMaTmB, CHUKEHME LLBETHOCTU, Hanpumep go 10 - 15 rpag,
He pekomeHayeTcs A0MYyCKaTb YBeMYEHUA LLBETHOCTM BOAbI MOC/Ae Koaryaaummn Ao 35 rpag., XoTs 3TO U
npegycmoTtpeHo CaHMuHoM npu cornacoBaHum ¢ opraHamu foccaHanuaHagsopa. Takoe yBeanyeHue
LBETHOCTM NPAKTUYECKM BCETAA CBA3AHO C PE3KMM NOBbILEHNEM KOHLEHTPALLMM PacTBOPEHHOTO
OCTaTOYHOTrO aIOMUHUA.



B cnyyae nNoBbIWEHHON MYTHOCTM OYMLLEHHOM BOAbI LLe1ecoobpa3Ho npumeHeHUe GAOKYyAAHTOB
(nonnakpunammaa, 4pyrMx aHMOHHbIX U KaTUOHHbIX GNOKYAAHTOB), YTO NO3BOAAET NOBLICUTL NMPOYHOCTb
X/I0MNbEB, YCKOPUTb MPOLLECC UX YKPYNHEHUA U YAYYLINTD OCaXKAEHME CKOAryIMpOBaHHOM B3BECU U
ocseTneHMe BoAbl. PNOKYNAHTbI peKOMEHAYETCA BBOAUTb B BOAY Nocsie 06pa3oBaHUA NePBUYHbBIX HYaCTUL,
rMAPOKCHAA U copbLMM HA HUX B3BELLEHHbIX U KOTIOUAHBIX YacTuL,. Bo MHOIMX cay4asax npuMeHeHne
GNOKYNAHTOB B AOMNO/HEHME K KOAry/IAHTY YMEHbLUIAET KOMYECTBO OCTAaTOYHOO aItoMUHUA. OgHAKO UX
MCMNO/Ib30BaHWE He BCcerga AaeT Xenaemoli addeKT.

Mo3ToMy B Ka*KAOM KOHKPETHOM C/lydae HEOBX0AMMO OCYLLECTBAATb TWATENbHbIN NoAbop KoaryasHTa u
bNoKynsaHTa c onpegeneHnem Tpebyembix UX 4,03.

Mpyn HU3KOM WenovyHocTM obpabaTbiBaeMoi BoAbl U HU3KMX TeMMepaTypax LuenecoobpasHa 3ameHa
cynbdaTa antoMUHUA OKCUXJI0PULOM aNIOMUHUA.

Mpu MCMOb30BaHUN B TEXHO/IOMMM NMOATOTOBKM BOAblI 030Ha [03a NpeABapuTe/IbHOro 030HUPOBaHKA
MOMET OKa3blBaTb CYLLECTBEHHOE BAUAHME HA NOCNEAYIOLLMIM NPOLECC KOaryIMpoBaHMA BOAbI.

C 04HOW CTOPOHbI, TNyHOKOE OKUCAEHUE OPraHUYECKMX 3arpA3HEHMI NO3BONAET CHU3UTb 403y KOary/iaHTa,
a c Apyrow - NpUBOAUT K 06pa3oBaHNI0 HU3KOMONEKYAAPHbIX COeAUHEHWN, YTO CNOCOBCTBYET YBENUYEHUIO
KOHLEHTpaLMK B BOAE OCTAaTOYHOI0 aloMUHUA. B TO ke Bpems 06pa3oBaBLLMECA HU3KOMOJIEKYNSAPHbIE
coeaMHeHWA Npu nocneayoLwen Koaryaaumm naoxo copbupyoTca 4YacTMLamm rmapoKkcuaa alloMUHNUA U
OKas3blBaloT Ha HUX cTabuamsupylollee aelicTene.

B cBA3M C 3TMM NpM YCTaHOBJIEHUM 03 030HA HEO6XO,£I,VIMO Y4nUTbiBaTb BIMAHNE O30HNPOBAHNA Ha
npoueccbl Koarynauumm sogbl.

B ciyyanx, Korga Ha CTaHUMM TO/IbKO MaHMpPyeTcA NPUMEHEHNE 030HNMPOBaHNA BOAbI, CedyeT, y4uTbIBan
BbllWeCcKa3aHHoe, 060CHOBAHHO BbIGUMPaTb MECTO BBEAEHMA 030Ha - A1A NEePBUYHOrO 030HUPOBAHNA UK
MPOMEXKYTOUYHOrOo (Nocae 3aBepLIeHNA NPOLLECCOB Koaryaaumm).

3.2. Kamepbl xn1onbeobpasoBaHus

Mpouecchbl XI'IOI'IbeO6pa3OBaHMFI OKa3blBaloT pelwlaouiee BIMAHUE Ha 3d)¢eKTMBHOCTb pa6OTbI BCero
KOMMNNEeKCa COOpY)KeHMﬁ MO OYMUCTKE NPUPOAHbIX BOA KaK Ha CTaAnN ee OTCTanBaHUA, TaK U d)M}'IprOBaHVIFl.

B TO e Bpems NpumeHsemble B HaleW cTpaHe TUMOoBble, TPAAMUMOHHbIE KaMmepbl X10Nbeobpa3oBaHua
rMAapPaBANYECKOro TUNA, BCTPOEHHbIE B OTCTOMHUKM UM PACNOIOXKEHHbIE B HUXKHEN YacTh OCBETNUTENEN,
M3-33 CBOEr0 KOHCTPYKTUBHOMO HECOBEPLLEHCTBA He MOTyT 06ecneyntb Heo6X0AMMbIX YCA0BUI ANS
3bPEeKTUBHOrO XN0NbeobpasoBaHMA. B 3HaUNTENbHOWM CTENEHM 3TO OTHOCUTCA K Mpoueccam
Xnonbeobpa3oBaHMA NPU OCBETNEHNM MaSIOMYTHbIX LLBETHbIX BOA B Nepuoabl HU3KMX Temneparyp.
MpaKTUKa NOKas3ana, YTo NPU OYMCTKE TaKUX BOZ B CBOBOAHOM 0bbeme rmapaBanNyYeckoin Kamepbl
06pasyoTca Mesik1e, Nerkme Xa0nbs, KOTopble, NJ0X0 0CaXKAaACh AAXKe B C10AX HEGO/bLIOW BbICOTbI,
BbIHOCATCA Ha GUALTPBI.

YunTbIBan BaXKHYIO POb NPOLECCOB X10MbeobpasoBaHMA ANA OYUCTKU BOAbl, MHOTME NCCea0BaTeNn
3aHMMaNMCb Pa3paboTKOI HOBbIX KOHCTPYKLUMIA KamMep X10MbeobpasoBaHmnA AN MOAEePHMU3aLMEN 1
WHTEHCUOUKALMEN CYLLECTBYIOLLMX TUMOB.



Hanbonee appeKkTMBHBIMU U NEerkopeanmsyemMbimm SBAAKOTCA COBMECTHble pa3paboTku MHL, P® HUU
BOANEO n HUN KBOB, a Takke CnoHUW AKX.

B 3aBMCMMOCTM OT TMNA COOPYKEHWI NEPBOI CTYNEHM OYMCTKU BOAbI M KOHCTPYKLMN Kamepbl OHU MOTYT
6bITb PEKOHCTPYMPOBAHbI B:

- KOHTaKTHble (3epHUCTbIE) KaMepbl;
 TOHKOCNOMHbIE Kamepbl;
* TOHKOC/IOMHO-3KEKLMOHHbIE Kamepbl;

* PELLUPKYNALMOHHbIE KaMepbl.

I:. KOHTaKTHble Kamepbl X10NbeobpasoBaHna Hanbonee apdGeKTUBHbLI NPU OCBETNIEHUM MAZIOMYTHbIX,
LBETHbIX, C1abOMUHEPaNN30BaHHbIX BOJ, C A/IUTENbHLIMKU NEPUOSAMMN HU3KUX TemnepaTyp. B KauecTse
3ePHUCTON KOHTaKTHOM cpeabl Lies1ecoobpasHo UCMO/b30BaTh JIETKUE NJ1aBaloLme MaTepmrasbl, KOTopble
obecneynBatoT OTCYTCTBME KOMbMaTaLMm 3ePHMUCTOrO NPOCTPAHCTBA, a TaKKe NPOCTOTY UX MPOMbIBKM
06paTHbLIM TOKOM BOAb!.

I3TW Kamepbl ABAAIOTCA CAMOMPOMBbIBAIOLLMMMCA, TaK KaK B NpoLecce UX paboTbl Mo mepe HaKoMaeHus
M36bITOYHOTO KO/IMYECTBA B3BECHU MO, €€ TAMKECTbIO NPOUCXOANT PacliMpeHme 3ePHUCTOrO CNoA, U
HaKOMMBLUMECA X/I0MbA NIETKO BbIMbIBAOTCA NOTOKOM OCBETAAEMOM BOAbI. [loTepn Hanopa B 3epHUCTOM
C/loe He NPEeBbIWAtoT 3 - 5 CM, YTO rapaHTUPYET UX CTabUIbHYIO 3KCMAyaTaumIo.

YUnTbIBas KOHCTPYKTUBHbIE 0COBEHHOCTM KOHTAKTHbIX KaMep X10MbeobpasoBaHus, X Hanbonee
uenecoobpasHoO MCNOb30BaTb NPU PEKOHCTPYKLMKN Kamep BOAOBOPOTHOrO TUMa, BCTPOEHHbLIX B
BEPTMKa/ibHble OTCTOMHUKM (puc. 1).

D [N HTeHcMdMKaumm paboTbl COOPYKEHMIA, B KOTOPbIX MPOLLECCHI X10NbeobpasoBaHun
OCYLLLECTBAIAIOTCA B C/10€ B3BELEHHOIO 0CaZKa, MOTYT MUCMNO/b30BaTbCA TOHKOC/IOMHbIE Kamepbl
XN10MNbeobpasoBaHuA.

Mo cpaBHEHMUIO C TPAAMLMOHHOM dNoKyAAUMen B o6beme B3BELLEHHbIM €101, 06pa30BaHHbIN B 3aMKHYTOM
NPOCTPaHCTBE TOHKOC/IOMHbIX 31EMEHTOB, XapaKTepmayeTca 60/1ee BbICOKOW KOHLEHTpaLMen TBEPAONM
¢dasbl M YCTONYMBOCTBIO K U3BMEHEHUAM KauyecTBa MCXOA4HOM BOAbI M Harpy3KM Ha COOPYKEHUA.



Puc. 1. BepTlKanbHbI TOHKOCNOMHbIA OTCTOMHMK C KOHTAKTHOM Kamepoit xionbeobpa3oBaHuA:

1 - Kamepa xnonbeobpasoBaHMA; 2 - NoAa4Ya UCXOLHOM BOApl; 3 - KOHTAKTHAA NJ1aBatoLLan 3arpysKa; 4 -
COOpPHbIN NOTOK; 5 - 0OTBOA, OCBETNEHHON BOAbI; 6 - COOp 0CaAKa; 7, 8 - HAXKHAS U BEPXHAA
noaAepKMBatoLme peweTkn, COOTBETCTBEHHO; 9 - TOHKOCNOMHbIE COTOBN0KM

ToHKOCNOWHble COTOBN0KM YCTaHABAMBAIOT B 30HE B3BELLUEHHOMO 0CaZlka KOPUAOPHbIX OCBETIUTENEN,
obecneynBaloT paBHOMEPHOE pacnpesesieHne OCBETNSEMON BOAbI U YBEANYMBAIOT KOIGDULMEHT
06BEMHOI0 NCMNONb30BaHMA 3TUX COOpYKeHui 00 0,9 - 0,92 (oo pekoHcTpyKumm 0,65 - 0,7).
CooTBeTCTBEHHO, KAYeCTBO OCBETNEHHOWM BOAbI yayywaeTtca 8 1,5 - 1,8 pasa npu ogHOBpeMeHHOM
yBenunyeHumn B 1,3 - 1,7 pasa Harpy3oK Ha coopy:KeHus (puc. 2).



Puc. 2. TOHKOCNOMHbIN OCBETNIUTENb, 060PYA0BaHHbI TOHKOC/IOMHOM Kamepoit xionbeobpa3oBaHmA:

1 - nopava ucxoaHom soapl; 2 - c6op 0CBETNEHHOW BOAbI; 3 - LWNAaMOOTBOAALLME OKHA; 4 - TOHKOC/I0MHas
Kamepa xnonbeobpasosaHmaA; 5 - TOHKOC/NOWHbIE OTCTOMHbIE COTOBNOKK; 6 - MonepeyYHble onopbl Noa, 610KM

D Mpu nokasaTenax KayecTsa BoAbl, Tpebyowmx A1a 3¢pGeKTUBHOTO X/10Nbeobpa3oBaHUsA BBEAEHUSA
O0MNOJIHATENbHOMW TBEPAOM (asbl, MOTYT NPUMEHATLCS TOHKOC/IOMHO-3XKEKLMOHHbIE (PeLnpKyIALMOHHbIE)
Kamepbl xJionbeobpa3oBaHus.

MpuHLMN MX paboTbl 3aKNHOYAETCA B CIEAYIOLLEM: UCXOAHAsA BOAA, CMELLAHHAA C peareHTamu, noaaeTcs B
HUXKHIOKO YacTb Kamep no cucteme TpyboNpoBoAOB, CKOHCTPYMPOBAHHbIX MO MPUHLLMMY PaboTbl IKEKTOPOB,
1 3aTeM NOCTYNaeT B TOHKOC/IOMHbIe 6/10KKU, PacnoNOXKEHHbIE Hag, 3XKEKTOPaMM, C MOMOLLLbIO KOTOPbIX B
noTok obpabaTbiBaemoli BoApl NonagaeT Hanbonee KpynHasa XxnonbeBnaHas B3BeCb, 06pa3oBaHHanA B
Kamepe 1 oceBLUas Ha ee AHO. [11A 3TON Lenu peLupKyAaTOpbl YCTaHABIMBAKOTCA COMIOM BHUS.

[na Toro ytobbl IKEKTUPYEMan B3BECb aKTUBHO y4acTBOBaAsa B NpoLecce Koaryaaumm n yKpynHeHna
KONIOUAHbIX 1 B3BELLEHHbIX BELLLECTB BOAbl, BaXHO M36eXKaTb ee ANCNeprnpoBaHma Npu NpoxXoXxaeHnn
yepes 3KeKTop. MosTomy Ana paccmaTpMBaembIxX Liefeit MoryT B6biTb MCMOb30BaHbl TObKO
HWU3KOCKOPOCTHbIE Y HU3KOHAMOPHbIE MAPaBANYECKME IKEKTOPbI, PaCCHMTaHHbIE Ha CKOPOCTb NoAaum
BOAbl B AnanasoHe 1 - 5 m/c 1 pas3smsatoLme NOHbIA Hanop Ao 6 M.

OTAMYNTENBHOWM M BaXKHOM 0COHEHHOCTbIO Pa3paboTaHHOM KOHCTPYKLUM IKEKTOPOB ABASETCA TO, YTO
CTeneHb PEUMPRYNALMM MOXKHO PeryanpoBaTh B AOCTAaTOYHO WMPOKOM AuManasoHe oT 0 go 50 %, a Takke
MOXHO MCMONb30BaTb A/1A YCTPOMCTBA 3}KEKTOPOB CYLLECTBYOWME NPOAO/IbHbIE pacnpeaenunTenbHble
Tpy6bI, ecnn 1,0060pYA0BaTb UX COOTBETCTBYIOLWMMM HAaCaAKaMM U CUCTEMOW NMOABUNKHBIX LUTOPOK (puc. 3).
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Puc. 3. Cxema 0bopyaoBaHUs Kamep X10Nbeobpas3oBaHms (C PeLMPKYIATOPaMU U TOHKOCAOMHbIMK
xnonbeobpasyowmmm 610Kkamm):

1 - Kamepa xnonbeobpasoBaHus; 2 - NoAadya UCXo4HOM BoApl; 3 - OTBOA BOAbl B OTCTOMHUK; 4 - 30Ha
B3BELUEHHOrO CN0f; 5 - TOHKOC/IOMHbIe X/1onbeobpasytowme 610KK; 6 - ropU30HTaNbHbIN
nepdopmnpoBaHHbIN Tpybonposoa; 7 - HENOABUXKHbIE HAacaAKW; 8 - CUMMETPUYHbIE NOABUMKHbIE CTBOPKU; 9
- OCb BpaleHMA NOABUMKHbIX CTBOPOK; 10 - BTyNKK; 11 - pblyaru; 12 - Tarn; 13 - wTaHra; 14 - Hanpasadawowme

TOHKOC/OMHO-3}KEKLMOHHbIE KaMepbl X/10Mbeobpa3oBaHUA C PEFYIMPYEMON CTEMEHbIO IXKEKLNN
LenecoobpasHoO UCNo/b30BaTb NPU PEKOHCTPYKLMKN KaMep, BCTPOEHHbIX B TOPU30HTa/IbHbIE OTCTOMHUKHN, U
OCBET/IMTENIEN CO C/I0EM B3BELLEHHOrO 0caZika ANMHOW He 6osiee 6 m. Mpu 6onblON ANNHE CTeNeHb
pereHepauum SBAAETCA BEMUYNHON HEPETYIMPYEMOM U MOXKET BbITb paccynTaHa No paspaboTaHHOM
MEeTOZMKe C Y4ETOM XapaKTepHbIX 0COOEHHOCTEN KaXKa0ro BOLOMCTOUHUKA.

I:. Mpu ocBeTAEHUN MAaNOMYTHbIX BOA, A1S MNOBbIWEHUA KOHLEHTPaLMUW peLnpKyanpyemoin B3secu u
yBeMYEeHMA ee rMapaBAMYecKoi KPYNHOCTU Hag, PeLmpKyaaTopaMmm Ha BbicoTe He meHee 0,8 - 1,0 m
YCTaHaB/AMBAOTCA TOHKOCOMHbIE BNOKW.

D MPUHUMNINANBHO MHAA KOHCTPYKLMA peLnpKynaTopos paspabotaHa B CnOHUWN AKX. B yacTHOCTH, B
Kamepax x1onbeobpasoBaHuUsA 3aLuiaMaeHHOro Tuna (puc. 4) ana peuuprynauum ocasika NpUMeHsATCs
ManorabapuTHble annapaTbl, XapaKTepmsyemble 3HaUUTENbHO MeHbLel (B 4 - 5 pa3) MeTanNo0eMKoCTbo No
CpaBHEHMUIO C paHee npeasaraeMbiMM UMW KOHCTPYKUMAMK. TaKne peumprynaTopbl yCnewHo
9KCNNYaTUPYIOTCA Ha pALe BOAOMNPOBOAHbIX CTAHLMIA U NO3BONAIOT CYLLECTBEHHO NOBbLICUTL
NPON3BOAMNTENIbHOCTb COOPYKEHUN.



A

Puc. 4. Kamepa xnonbeobpasoBaHUa ¢ ManorabapuTHbIMM annapaTamm 408 PeLMPKYAALMN OCagKa:

1 - OTCTOMHMUK; 2 - Kamepa X10onNbeobpa3oBaHus; 3 - KaHan UCXOAHOM BOAbI; 4 - NaTpyboK € coniom; 5 - cmecuTenb; 6 - HanpasaaloLWMiA annapar; 7 -
neperopoaKku



D Kak y»ke oTmeyanocb, 3pPpeKTMBHOCTb paboTbl Kamep X/10Nbe0bpasoBaHMA MOXKET 6bITb NOBbILLEHA 33
CYET MCMONb30BaHUA MEXaHUYECKMX MeLLanoK. Bonpockl MPakTUYECKoro NpMMeHeHUa npeanaraembix
KOHCTPYKLMIA U peleHnin LoMKHbI 6bITb NPOPaboTaHbl C TOYKU 3PEHUA TEXHOIOTUYECKUX U TEXHUKO-
9KOHOMMYECKUX MOKasaTenel AN Kaxkaoi BoAOOUMNCTHOMN CTaHLMK.

3.3. OTCTOMHUKM U OCBETIUTE/IU CO CI0EM B3BELLEHHOrO ocagKa

D B coBpemMeHHOM NpakTUKe O4YNCTKKN BCe Bonee LMPOoKoe NpUMeHeHMe HaxoaaT TOHKOC/I0MHbIe
OTCTOMHbIE COOPYKeHMA. Mcnonb3oBaHWe MeToda TOHKOCN0MHOro ocaxKaeHns nossonsietr 3¢pGeKTUBHO
OCBETNATb BOAY MPU CKOPOCTAX MOTOKa, Aocturatowmx 1,6 - 2,0 mm/c, uto 8 2 - 2,5 pasa Bbllle, Yem B
TPaANLMOHHbBIX OTCTOMHUKAX U OCBETANTENAX.

OAVH 13 npumepoB 060pyA0BaHNUA TOHKOCNOMHBIMU 31€MEHTaMMU FOPU30HTaNbHOMO OTCTOMHMKA CO
BCTPOEHHOW Kamepoii x1onbeobpasoBaHMaA NpeacTaB/eH Ha puc. 5.
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Puc. 5. TOHKOCNOMHBIN FOPU3OHTANbHbIA OTCTOMHUK C TOHKOC/IOMHO-3KEKLMOHHOM Kamepo
xnonbeobpasoBaHusa:

1 - nogava ucxoaHowm soapl; 2 - cbop ocBETAEHHOM BOAbl; 3 - OTBO/, OCBET/EHHOM BOAbl; 4 - TOHKOC/OWHble
OTCTOMHble 6/10KK; 5 - 0TBOA, 0CafKa; 6 - TOHKOC/IOMHbIE X/Ionbeobpasytowme 6J10KK; 7 - Npoao/bHble
HW3KOHaMNopPHbIe PeuupKyNaTopbl; 8 - COOPHbIN KapMaH

OpaHaKo Npu 3TOM HEO6X0AMMO YUUTbIBATb, YTO 3D HEKTUBHOCTL TOHKOC/IOMHOIO OCaXKAEeHMUA onpeaensercs
He TO/IbKO NpOoLLeccamm, NPOUCXOAALLMMM B TOHKOCNOMHbBIX 3/1eMEHTaXx, HO U TaKMMU haKTopamu, Kak
KayecTBO NOAroTOBKM X/10MNbeB, MOCTYMNAOLWMX Ha OCaXKaeHne, paBHOMepPHOCTb cbopa 1 pacnpeaeneHuns
BO/bl, HAaA4EKHOCTb CUCTEMbI YAaneHMA ocafKka. MosTomy npu nposegeHnn paboT no obopyaoBaHuUIO
TOHKOC/IOMHbIMM 610KaMK OTCTOMHMKOB M OCBeTAMTe e HeobXo4MMO NpeayCcMOTPETb Cnocobbl no
noBbIWeHUI0 3$PEKTUBHOCTU NPOLLECCOB X/10MNbeobpa3oBaHMA, YBENNYEHUIO KONYEeCTBa COOPHbIX NOTKOB C
L,e/1bio NOBbIWEHNA KO3PPULMEHTa 06 BEMHOTO UCMOJIb30BaHUA COOPYIKEHUIA.



Kpome Toro, He06X0AMMO YYUTBLIBATb, YTO TOHKOCAOMHBIMKW B10KaMM MOTYT BbITb 060PYA0BaHbI TO/IbKO TE
OTCTOMHWKMK, B KOTOPbIX ocyLecTaneTcs apdPeKTUBHOE U CBOEBPEMEHHOE YAaNeHNe 0Ca[Ka, TaK KaK ero
HaKoM/ieHne Nog TOHKOC/IOMHbIMKW 6/10KaMU NPUBOANT K PE3KOMY YXYALIEHUIO Ka4eCcTBa OTCTOEHHOM BOAbI.

Taknm 06pas3om, HeE0bX0aMM KOMIMIEKCHBIN NOAX0A K PELUEHMIO BCEX TEXHO/IOTMYECKMX NPOLLECCOB,
CBA3aHHbIX C X/10MbeobpasoBaHNEM, OCAXKAEHNEM, YAANEHUEM OCAKa, a TaKKe M'MAPaBANYECKUM
peXMMom paboTbl OTCTOMHbIX COOPYKEHUN.

D B Poccum oo HacToAwero BpemeHu TOHKOC/IOMHbIE€ OTCTOMHUKM UMeNn Hebonblloe NPpUMeHeHHne.
OcHoBHoOM I'IpM‘-IMHOVI 3TOro ABNANOCDL OTCYTCTBUE CepMﬁHOI'O BblMNyCKa TOHKOC/IOMHbIX 31€MEHTOB U 6/10K0B

N3 HUX.

B HacToAlLee BpemAa NpeanaraloTca K MCNoab30BaHMIO COTOBI0KN U3 MONUSTUNEHOBLIX NIEHOK U U3
py/ioHHOro matepuana MBX, KoTopble xapakTepusytoTca Tpebyemoit NpoYHOCTbIO U 061adatoT
HeobXo0ANMOI PUINKO-XUMUYECKOW U BaKTepUOIOrMYECKO CTOMKOCTbIO U A0NTOBEUYHOCTbIO.

I:. HUWN KBOB pa3paboTaHa TEXHO/I0TMA U3rOTOB/IEHMA COTOBOM KOHCTPYKLIMW U3 NOSINSTUNEHOBOM
NJEHKU, YTO NO3BOJIAET OCYLLECTB/ATb BbIMYCK COTOH610KOB Ntoboro pasamepa B 3aBUCUMOCTM OT
napameTpPoB OTCTOMHOIo coopyKeHus. MNpun n3rotosseHUn coTob610KO0B NOANITUAEHOBAA NJIEHKA
CBapuMBaeTCcs B TaKOW Nocne0BaTe/IbHOCTU, YTOBbI 06ecneynTb ero HanbobLIYO NPOCTPAHCTBEHHYHO
YCTOMUYMBOCTb M BOSMOKHOCTb PacTArMBaTb Ha Ppambl TONIbKO B YETblpex KpalHUX sueikax (puc. 6). AnnHa
TOHKOC/IOMHbIX 3/1IEMEHTOB NPUHATa A0 1,5 M, a yroa HaK/IOHa K FOPU3OHTY A0JIKeH cocTasnaTtb 70 - 75°.

MHoroneTH1e UcnbiTaHNA PaboTbl TOHKOCNOMHbIX COOPYXEHWNI Ha pAae BOAOMNPOBOAHbIX CTaHL M
noATBEPANN BbICOKYIO 3GPEKTUBHOCTb METOZA OCAXKAEHMA B3BECU B C/105IX HEOO/bLLIOKN BbICOTbI.
Pa3spaboTaHHas KOHCTPYKLMA 610KOB NPOCTa NP MOHTaXe, HafeXXHa W A0roBeYHa NpU aKcnayaTaumu.

B HacToALlee Bpema pa3paboTaHa TEXHOOMMA CBapKM M OPraHM30BaH MPOMBILUNEHHbIN BbIMYCK
COTOBN0KOB YKA3aHHOW Bbllle KOHCTPYKLUUKN U3 NOUSTUNEHOBOM NAEHKM A5 Pa3/IUYHbBIX TUMOB
COOpPYXKEHUN.
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Puc. 6. TOHKOC/NOMHbIM COTOBNOK U3 NONUITUNEHOBOM NIEHKU:

a - 06wt BUA; 6 - B CIOKEHHOM BUAE NPU TPAHCMOPTUPOBKE;



1 - TOHKOC/IOMHBbIN 610K U3 NOANITUIEHOBOM NNeHKn; 2 - CTEPXHU ONA pacTAXKEHUA cotobsioka

D ryYn «MHctutyT MocsogokaHanHUMNpoeKT» pa3paboTaH TOHKOCIOMHbIN MOAYAb COTOBOMO TUNa C
camoHecywen cnocobHocTbio (puc. 7). U3 pynoHHoro matepuana MBX mapku M-74 tonwmHom 0,4 - 0,5 mm
N3roTOBAAOTCA NPOGUNbHBIE IUCTbI, U3 KOTOPbIX Y¥Ke HEMNOCPEACTBEHHO HA CTaHLMM NPOM3BOAAT
COTOBN0KM C MOMOLLLbIO KOHTAKTHOM CBapKW. [11A 3TOM cBapKM pa3paboTaH 1 U3roTOBMEH CneunanbHbIn
annapar. MNosayyeHHble B pe3yabTaTe cOTO610KM 0613 4a0T CAMOHECYLLLEN CMOCOBHOCTbIO.

MpownssoauTenbHocTb 06opyaoBaHMA coctasaaeT 20 coTo610K0B B CyTKU. MaoLwaab AnsA pasmelLeHuns
YyCTaHOBKM paBHa 1,7 M.

D TOHKOC/IOMHbIE 3/IEMEHTbI MOKHO TaKXe UCNOoNb30BaTb anAa 06e3B0OXKMBaHMA U yNAOTHEHMA ocagka. C
aTOM uenbro TOHKOC/I0MHbIE MOAY/N YCTAHAB/IMBAIOT B LW1AMOYNNIOTHUTENAX OCBET/IUTEeNEN HUKe
waaMmonpunemMHbIX OKOH. O6opyp,OBaHv1e LLInaMOYI'IHOTHMTEI'IEﬁ TOHKOC/IOMHbIMM BN0KaMu co3gaet
Xopouwwune rmgpoanHammnyeckme ycnosuma anAa roaBUTallMOHHONO ynJ10THEHUA U 06e3BOKMBaHUA 0CajKa, 4To
NO3BOJIAET YBE/IUYNUTb Nepno ero HakonaeHna, yMeHblWnTb KONNYECTBO C6paCbIBBEMOVI C HAM BOAbl.

D Ona nHTeHcMdUKaLMmM NPOLLECCOB OYUCTKU BOAbI B OCBET/INTENAX CO B3BELIEHHbIM OCaZKOM MOKET
6bITb UCMO/Ib30BAH METO/, PELMPKYNALMU 0CaAKa, NpeanoxeHHbin Cu6HUU AKX (puc. 8). MpumeHeHne
OCBETNTENEN-PELMPKYNATOPOB NO3BOSET NOBLICUTL MPOU3BOANTENBHOCTL COOPYKeHMUI Ha 30 - 60 %.
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Puc. 7. ToHKocnoMHbIE MOAYAN COTOBOrO TUNA U3 PY/JIOHHOro matepuana MNBX
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Puc. 8. OcseTnuTtenb-peympryaaTop:

1 - paboyasa kamepa; 2 - cmecuTesb; 3 - Kamepa Xx10nbeobpasoBaHus; 4 - HanpasaAOWMIA annapar; 5 -
pacnpegenutenbHas TpybKa; 6 - 0cafKoynnoTHUTENb; 7 - NOTOK; 8 - OKHa; 9 - 3aWMTHbIN Ko3blpek; 10 - cnoit
B3BELUEHHOro 0caaKa; 11 - Tpybbl ANnA nepenyckaHus B3BEWEHHOro ocagka; 12 - Tpybbl ANs BbiMycKa
YNJIOTHEHHOrO ocaaka; 13 - natpybok; 14 - conno

3a cyeT peumpKyNaLMmn ocagKa O4HOBPEMEHHO CYLLECTBEHHO NOBbIWAETCA GapbepHasn PO/ib COOPYHKEHUIA
MepBoi CTYNeHM OYNCTKN B OTHOLLEHUWN NIAaHKTOHA, COCTaBAAA (B 3aBUCMMOCTM OT BMAA NaaHKToHa) 90 +
100 %.

Kpome Toro, peumpKynsaLma ocagka no3soaseT 6e3 yxyAleH s KauecTBa OYUCTKM YTUAN3MPOBATb
NPOMbIBHbIE BOAbI GUALTPOBAIbHbIX COOPYIKEHMI NYTEM UX PABHOMEPHOIO NepeKkaynBaHms ns
pesepByapa-ycpeaHUTENS B FONOBHOM y3e1 BOAOOYMCTHOM CTaHLMM.

3.4. dunbTpol

[ns ynydwenuna paboTbl 4eACTBYIOWMX CKOPbIX GUALTPOB pEKOMeHayeTcA:

D BOCCTaHOBWTb NPOEKTHYHO BbICOTY M KPYMHOCTL 3epeH GUAbTPYIOLLE 3arpy3KM Ha BCcex GUAbTpax, Tak
KaK B pe3y/ibTaTe MHOro/IeTHeln KCnyaTauum BECbMa YacTo CKOpble GUAbTPLI UMEHT HEAOCTAaTOYHYIO
BbICOTY 3€PHUCTOr0 GUALTPYIOLWLENO C/10A, COCTOALLENO M3 3ePEH NOBbILWEHHOM KPYMHOCTU. JKCnyaTaums
NOAO6HbIX CKOPBLIX GUALTPOB BbI3bIBAET HE TOIbKO CHUMKEHME 3PHEKTUBHOCTM OUMCTKM BOAbI, HO U
YXyZLIEeHWEe NX NPOMbIBKM BCeACTBUE CNAaboro paclumpeHuns GUALTPYIOLLETO C/I0S MPU MPOMBbIBKAX U
NI0XOr0 YA3aNEHUA OTMbIBAEMbIX 3arpsA3HEHMI U3 HaAPUABTPOBOrO NPOCTPAHCTBA, YTO B CBOIO OYepeab
NPUBOANT K HAKOMJIEHWIO C/TOS OT/IOXKEHUI Ha NOBEPXHOCTM GUALTPYIOLLLEN 3arpy3KM, YBEIMYEHMIO TEMNA
NPUPOCTa NOTEPU HANoPa U CHUKEHUIO MPOLOIKUTENBHOCTU GUABTPOLMKAA.

D MoBbICKUTb (MO BO3MOMKHOCTUN) OAHOPOAHOCTb 3epeH GUALTPYIOLLEN 3arpy3ku. JeicTtaytowmm CHulM
paspeLleHo NPMMEHeHME ANA 3arpy3KM CKOPbIX GUNLTPOB 3EPHUCTLIX GUALTPYIOLLMX MAaTEPUanos C
K03 PrLMEHTOM HeOLHOPOAHOCTUN Boslee 2. BMmecTe ¢ Tem A1 CKOPbIX GUIbTPOB KelaTe/IbHO



npumeHeHne 6onee 0A4HOPOAHbIX 3€PHUCTLIX MATEPMANOB. ITO NO3BOAAET NOBLICUTb IPPEKTUBHOCTb
NMPOMbIBKM W CHUXAET pacxos, NPOMbIBHOM BOAbl. B HacToAwee Bpema pag npeanpuatuii («Boarorpagckuii
Kapbep», ropa «XpycTanbHasa») BbIMYCKaOT BbICOKOKAYECTBEHHbI OAHOPOAHbIN GUALTPYIOLLMA MaTepuan c
KoadPpuymeHTOM HeogHopoaHocTh 1,5 - 1,6 npu KpynHOCTU 3epeH B npeaenax 0,63 + 1,25 mm. JaHHbIi
3ePHUCTbI MaTepman MoXKeT 3IPPeKTUBHO UCNONb30BATLCA B CKOPbLIX PUABTPAX C BbICOTON CNOSA, PaBHOM
(0,7-0,8) +(1,2-1,3) m.

D Ucnonb3oBaTtb 4/1a 3arpy3ku GUALTPOB pas3aMyHblie GUNLTPYIOLME MAaTepUabl, paspeLleHHbIe K
npumeHeHunio MunHsgpasom Poccum, c bonee pasBUTON, YEM Y MECKA, MOBEPXHOCTbIO: APO6ieHbIN
KepamsuT, WYHIU3UT, rPaHOANOPUT, BYJIKAHNYECKME WAAKN U MHOTUE Apyrue. 3To No3BOAUT
MHTEHCMPULMPOBaATL PAabOTY PUNLTPOBANbHbLIX COOPYKEHWUIN, YMEHbLLINTL AeUUNT B KBAPLLIEBOM MNecKe 3a
CYET UCMOIb30BAaHMNA MECTHbIX MaTePMaNoB U 3HAYUTENIbHO COKPATUTL TPAHCMOPTHbIE PAacXoAbl MO UX
[0CTaBKe Ha 06BbEKT. MprMeHeHMe 3epHUCTbIX GUABTPYIOLWMX MaTeEPMAIOB C Pa3BUTON MOBEPXHOCTbIO
3epeH No3BOJISIET NOBbLICUTL MPOU3BOAUTENBHOCTb GUALTPOBAJIbHbIX COOpPYKeHU Ha 30 - 50 % 6e3
NPOBeAEHNA PEKOHCTPYKUNU GUNBLTPOB.

D MpencTaBsaOT MHTEPEC UCMO/Ib3YeMble B NOCNEAHME FOAbl HA MHOTMX BOAOMNPOBOAHbIX CTAaHUMAX
pacnpeaenutenbHble cucTembl GUALTPOB, N3rOTOBIEHHbIE M3 AblPYaTbIX NOANITUNEHOBLIX TPY6 C
bUNLTPYIOWMM CI0eMm M3 NoAnaTUAeHa. OCyLLEecTBAEH NPOMBbILLIEHHbIM BbIMYCK YKa3aHHbIX GUALTPYHOLWMUX
3/1EMEHTOB.

D [nA noBbiweHMA rpa3eeMKOCTU GUABTPYIOLLLEN 3arpy3Ku, YyULIEHUA KayecTBa O4MLLEHHOM BOAbI U
cTabunmsaunm paboTbl GUNLTPOB LEeNecoobpasHO PAcCMOTPETb BO3MOXKHOCTb OCYLLLECTBAEHUSA
KOHTaKTHOM Koaryasauum Ha duabTpax c BBegeHUem KoarynsaHTta u MNAA nepeg ¢omnbTpamm, ocobeHHo B
3MMHWI Nepuoa, Koraa OTCTOMHUKN U OCBET/IMTE/IN CO B3BELIEHHbIM 0CaZKoM paboTatoT HeadEeKTUBHO.
Mpu peannsaumm sToro MeToaa LenecoobpasHo yCTPOMCTBO ABYXC/I0OMHOM 3arpy3ku ¢uAbTPOB; B KaYecTse
BEPXHEro C/10A MOXHO UCMO/1Ib30BaTb KEPAM3UT, aHTPALMT U APYrue NopUCcTbie MaTepuanbl KpynHocTbto 1 -
5 mm npwm BbicoTe 0,4 - 0,5 m 1 obLLel BbicoTe punbTpytolero cnos ao 1,8 m.

D B LLenAX UCKOYEHMA CMELLLEHUSA TPaBUIHBIX CN0EB U UX NepeMELLMBAHMA C NECHaHOM 3arpy3Komn, 4to
06bI4HO NPMBOAUT K HapYLUEHMIO CTAabUABHOM 3KCNayaTauum GUAbTPOB, CieayeT UCNOAb30BaTb
pa3niMyHble KOHCTPYKLU MU 6e3rpaBUiHBIX APEHAXHDbIX cucTeM. K HUM, Npexae Bcero, OTHOCATCA:
KO/INAYyKOBbIW ApeHax (KoNMauku NoMSTUIEHOBbIE, U3 HEPKABEIOLWWEN CTaNn U Ap.), WeeBaHHble
NnoaM3TUAEHOBbIE TPYObl, NOAN3TUNEHOBbIE TPYObI C PAa3/INYHBIMU METANIMYECKMMW BCTaBKaMM U3
CeTyaTbIX UK WeneBblx MaTepmanos U gp. OA4HON N3 BO3SMOKHbIX KOHCTPYKLMIA ABNSETCA NOPUCTbIN
nonnmMmepbeTOHHbIN APeHaXK: TOTKOBOTO TUNA, AblPYaTblil }Kene3obeToHHbIN, NaTpybKoBbIN M 4p.

D Ona nHteHcmouKaumm paboTbl GUALTPOB MOKET 6biTb peKoMeHA0BaHa pa3paboTaHHaa Ogecckoi
rocy4apCTBeHHOW aKageMmnelt CTPOUTENbCTBA U apXUTEKTYPbI YepeayoLWanca NPOMbIBKA GUNbTPOB.
[peHaxk npoeKkTMpyeTca Taknm obpasom, Yytobbl No naowaam GuabTPa co3aaBannch YepeayroLwmecs 30Hbl
Masioli U 60/1bWOM MHTEHCUBHOCTU. BO3HMKatOWME B pe3ybTaTe 3TOro CTabuibHble LUMPKYAALMOHHbIE
KOHTYpbI MepemMeLlnBaloT 3arpy3Ky, YTO NPAKTUYECKN YCTPAHAET rMAPaBANYECKYIO COPTUPOBKY U
OAHOBPEMEHHO NOoBbIWAET 3PPEKTUBHOCTb NPOMBbIBKU. MpeasioxKeHHbI cnocob NPOMBbIBKM 1ETKO
PeannsyeTcs C NOMOLLbIO MOJIMMEPHbIX APEHAXKeN. Yepeayowancs NPoOMbIBKa NO3BOAET NOBLICUTb
CKOPOCTb GUNLTPOBAHNA U YBENIMYMTL NOE3HYIO MPOU3BOAUTENLHOCTL OT 5 A0 20 %.



D Heobxoammo oba3aTenbHoe obecneueHne MHTEHCMBHOCTU NPOMbIBKU GUNLTPOB coracHo CHull,
paBHoI1 15 - 16 1/(c-M?), Aaske ecam aTo NoTpebyerT (B HEKOTOPbIX C1yyasnx) 3aMeHbl MPOMBbIBHbIX HACOCOB Ha
Hacocbl 60/blUE NPON3BOAUTENBHOCTHU.

D B uensax nosbiweHUsA 3pGEeKTUBHOCTU U YCN0BUI paboTbl CKOPBLIX GUIBTPOB LiesiecoobpasHo
OCYLLECTBUTb UX PEKOHCTPYKLMIO U NepeobopyaoBaHne Ha GUAbTPbI C BOAOBO3AYLIHON NPOMbIBKONA.
MOMMMO 3KOHOMMM BOAbI, 3TO NMO3BONAET NOBbICUTb HAAEKHOCTb Pab0Tbl GUABTPOBAIbHBIX COOPYKEHUI,
YBEeANUYUTb BbICOTY GUNLTPYHOLLEN 3arPy3KM 1 NOBbICUTb KAYeCTBO OYMLLLEHHOW BOAbl. ITO 6bI10 AOKa3aHO
OMbITOM 3KCMAyaTaunmn GUALTPOB Ha pALe BOAOMNPOBOAHbIX CTaHUMIM MOCBOLOKAaHANA; ANA TakuX GUAbTPOB
paspaboTaHa 1 UCNOb3YETCA HOBasA KOHCTPYKLUMA APEHAXKHOW pacnpeaemTeNbHON CUCTEMBI, a TaKKe
cMCTeMbl 0TBOAA NPOMbIBHOM BOApbI.

D MHorga Ha cTaHUMAX OLMBOYHO NPUHATa CXeMa OYMCTKM BObl, KOTOPasA He COOTBETCTBYET KayecTsy
NpMpoaHON BoAbl. B CBA3W C 3TUM HEBO3MOXHO Ha AENCTBYIOLLMX COOPYMKEHUAX NONyYaTb BOAY,
oTBeuvatolLyto TpeboBaHMAM CTaHAapTa B TeYeHue Bcero roga. Tak, Hanpumep, Npwv NoBsbliLLEHHOM
LBETHOCTM BOAbI Ha PAAE BOAOOUUCTHBIX CTAHUMIN NPUHATLI Med/IeHHble GUALTPbI UK A7 BbICOKMX
3HaYeHMI MYTHOCTU U LLBETHOCTU UCMOJIb3YIOTCA KOHTAKTHbIE OCBETAMTENU. B TaKuX caydanx
ueniecoobpasHo NpeaycMoTPeTb BTOPYIO CTYMEHb OYMCTKM BOAbI: CTAHUMIO C MegaeHHbIMU GUnbTpaMmu
cneayet A0060pyA0BaTb NPAMOTOUYHbIMU GUABTPAMM C peareHTHo 06paboTKoM BoAbl Nepes HUMM, a
noc/sie KOHTaKTHbIX OCBET/IUTENEN - BTOPYIO CTyNeHb GUAbTPOBaAHUA Ha CKOPbIX GUAbTPaX.

3.5. KoHTaKkTHOE ocBeTieHue BoAabl

D B 0AHOCTYNEHHbIX CXeMax OYUCTKU BOAbI MPUMEHAIOTCA TPAAULMOHHbIE peareHTbl - cyaAbdaT aloMUHUA
W noanakpunamug,. Bmecre ¢ Tem, 3a nocnegHune rofbl oTe4ecTBeHHaA NPOMbILAEHHOCTb NPUCTYNNAA K
BbIMYCKY KaTUOHHbIX GOKYNAHTOB, B YacTHOCTH, BMK-402 1 KP-91, KoTopble, B OTANUYME OT aHUOHHbIX,
HecyT MONOXKMUTENbHbIN 3apag, bnarogapa yemy MoryT H6bITb MCMOAb30BaHbI MONHOCTHIO MW YacTUUYHO
B3aMeH KoarynaHTa.

PaboTbl Cn6HUWN AKX nokasanu, 4To Npu O4YMCTKE MAIOMYTHbIX LBETHbIX BOA, Ha KOHTAaKTHbIX OCBETAUTENAX
Hambonee uenecoobpasHO UCMONb30BAHNE KATUOHHbIX GJIOKYNAHTOB B COMETAHUM C KOaryiaHToMm. Mpu
3TOM pacxog, KoarynaHTa cHuxKaeTcs Ha 30 - 50 %; ocTaToYHbIM a/IlOMUHUI B OUYMLLLEHHON BOAE He
NpeBbILAeT AOMNYCTUMbIX KOHLEHTPaLUMIA; NPOLOIKUTENBHOCTb QUABTPOLMKAG HA KOHTAKTHbIX
ocseTnuTensax ysennunsaetca Ha 40 - 60 %.

D LlenecoobpasHo ocywecTBaATb BO BXOAHbIX KAMEpax BBEAEHME peareHToB C MOMOLLLbIO CreunanbHbIX
pacnpeaenutenei ¢ peryinpyemMbimM pexxnMmom nepemMeLlnBaHmsa OYnLLaeMOo BOAbI C peareHTamu (B
COOTBETCTBUU € pa3paboTaHHbiMK HN KBOB «MeToamMyeckMmm yKkasaHUAMMU»).

D [NnAa MHTEHCMOUKALMM NPOMbIBKM GUALTPYIOLLEN 3arPy3KM KOHTAKTHbIX OCBETAINTENEN U CHUMKEHUA
pacxofa NPOMbIBHOM BOAbI KeNaTeNbHO NPUMEHEHNE KOHTAKTHbIX ocBeTauTenen Tmuna KO-3 ¢
BOA0BO3A4YLIHOW NPOMbIBKOW. pK 3TOM CaeayeT UMETb B BUAY, YTO BOAOBO3AYLLHAA NPOMbIBKA MOXKET
6bITb 3G HEKTUBHO peasiM3oBaHa B KOHTAKTHbIX OCBETANTENSX (KaK M B MPAMOTOUYHbIX CKOPbIX GUAbTPAX)
TO/IbKO NPY UCMNOAb30BaHNM HU3KOrO 0TBOAA MPOMbIBHOI BOAbI.



3.6. O6e33aparkuBaHue BoAbl

I:. O6e33aparknBaHme BOAbl B CUCTEMAX NMUTLEBOTO BOAOCHABKEHMA MMEET BECbMa BasKHOE 3HAaYeHMe B
CBA3M C TEM, YTO 3TO NOC/AeAHMNI Bapbep Ha NyTU BO3MOMKHOM nepeaayn 601e3HETBOPHbIX
MMUKPOOpPraHM3moB Yepes Bogy notpebutento. O6e3sapaskmBaHue 3alMLLAET MUTLEBYIO BOAY OT BHELUHEro
3arpA3HEHNA M BTOPUYHOIO POCTa MMKPOOPraHW3MOB NP TPAaHCNOPTUPOBaHMM BOAbI MO BOAOMNPOBOAHbBIM
cetam.

D PaHee caHUTapHO-MMUKPOBNONOrMUYECKMIA KOHTPO/Ib KauecTBa BOAbl OCYLLECTBAA/ICA Ha OCHOBE
onpeaeneHus AByx nokasartenei: 1 - obuiero ymncna baktepuin (OMY); 2 - KoNMMHAEKCA U KONUTUTPA.

B CaHlunH 2.1.4.559-96 yaeneHo ocoboe BHMMaAHWE 3NMAEMMOI0rMYeckoin 6e3onacHoCTU NUTbEBOM BOAbI B
OTHOLUEHUM SHTEPOBMPYCOB M NapasmnTapHbIX MMKPOOPraHM3MOB. B KauecTBe nHAMKaTOpa
3HTEPOBMPYCHOrO 3arpA3HEHNs NPUHATbI Kondaru, KoTopble ABNAOTCA bonee aaeKBaTHbIMU
noKasaTeNssMM B OTHOLLEHWUM SHTEPOBUPYCOB, YEM CaHUTapHO-MUKPOBMOIornyeckue nokasartenu. B
OTHOLUEHUM NapasuTapHbIX BO3byauTeseit 3a6oneBaHNM YenoBeKa NPOBOAUTCA HENMOCPEACTBEHHOE
onpeaeneHune B BoAe UNUCT 1ambanit. Kpome Toro, B3aMeH NperKHUX MHAMKATOPOB 3HTepobakTepuanbHoro
3arpA3HeHns BoAbl KOHTPOAUPYIOTCA OBLME M TEPMOTOIePaHTHbIE KONMdOpPMHbIe BaKTepun, ymeHbLIeH
HOPMATUB NO 0b6LLEMY MUKPOBHOMY YmMCAy.

OcHoBHOM I'IpM‘-IMHOVI nosbilWeHnA Tpe6OBaHMﬁ K Ka4ecTtBy NUTbEBO BOA4bI NO MVIKpO6M0}'IOFMLIECKMM

NOoKa3aTenam ABNAETCA yBe/IMHeHNe Ynucna 3a60ﬂeBaHMVI, BbI3BaHHbLIX SHTEPOBUPYCaMUN N KNLLEYHbIMWN
I'IpOCTEVILLIMMM, a TaKXXe CTpemeHNEM NUCNO1b30BaTb CaHMTapHO-MMKpOGMOJ’IOFM‘-IeCKME nokKasaTtesim 1
HOPMaTuBbl, NPUHATbLIE B Me)KAyHapO,ﬂ,HOVI NpaKTuKe.

D 3ddeKTMBHOCTL 06e33aparknMBaHMA BOAbl 3aBUCUT OT KOHLLEHTPaL MK U BUAA MUKPOBUOAOTNYECKMX
3arpA3HeHU, UX YCTOMYMBOCTU K UCMO/Ib3YeMbIM 06€33apakMBAIOLLLMM peareHTam, KayecTBa UCXOAHOM
BOAbl U TEXHONOTUK ee 06paboTKK. MpK 3TOM ANA YAANEHUA BCEX BUA0B MUKPOBMONOTMYECKUX
3arpA3HEHNI BaXKHbI He TOIbKO NpumeHeHune 3peKTMBHOTO 06e33aparkMBaloLLEero peareHTa, Ho M rybuHa
OYUNCTKKM BOAbI OT MYTHOCTU, UBETHOCTU, OPraHUYECKUX N OPYyrnx 3arpH3HEHMVI.

MHorne MVIKpO6M0}'IOFMLIeCKMe 3arpA3HeHnAa moryT 6bITb YAaneHbl Ha AEﬁCTByDMMX BOOOMNPOBOAHbIX
CTaHUMAX npu CO6I'II-OA€HVIVI TexHonorn4eckoro npouecca O4NUCTKMN n 068333pa)i'(VIBaHVIFI BOAbl.

lpynna sHTepOBUPYCOB BK/IOYAET PasHble NO YCTOMYMBOCTU K AEUCTBUIO AE3MHOULMNPYIOLLMX PeareHToB
BMPYCbI, M HE CyLLecTByeT YHUBEPCANbHOM TEXHOAOMMN 06paboTKM BOAbI B OTHOLIEHWW BCEX BUPYCHbIX U
napasuTapHbIX 3arpAsHEeHNUN.

Heobxogmman cteneHb OYUCTKU BOAbl B OTHOLIEHUW KOANPAroB 1 SHTEPOBMPYCOB, 061a4aoLWmX
OTHOCUTENIbHO HEBbLICOKOW UM YMEPEHHOW YCTOMYMBOCTbIO K AENCTBUIO AE3UHPEKTAHTOB, MOXET bbITb
[OCTUrHYTa Npu obecnedyeHnn rnyboKo OYNCTKM BOAbl M UCNONb30BaHMM An1A obe33apaxkuBaHuma Xiopa
WM 030Ha B A03ax, obecneynBatowmx NPUCYTCTBME OCTAaTOYHOrO peareHTa B MaKCMMasibHbIX
KOHLIEHTPALMAX, AONYCKaeMbIX B MUTbEBOWN BoAe coriacHo Taba. 3 CaHlMuH 2.1.4.559-96.

B 06bIYHbIX YCNOBUAX BOAOMNOAIOTOBKM MPU AOBEAEHNM KAYeCcTBA OYMULLEHHOM BOAbI A0 Tpebyembix
HOPMaTMBOB KOHLEHTPaLMA BUPYCOB B Hell cHMXKaeTcA Ha 80 - 93 %. Mpuyem, yem rny6:ke o4MCTKa BOAbl OT



B3BELUEHHbIX BELLECTB, TEM /lyylle AOCTYN AE3UHPULMPYIOLLEro peareHTa K bakTepusam u BUpycam, Tem
apPeKTNBHEE NpoLLecc ee 0b6e33aparkMBaHus.

MNosbiweHne I'HY6VIHbI O4YUCTKN BOAbI Ha AeﬁCTByDMMX BOOONPOBOAHDbIX CTAHUMNAX MOXKET 6bITb AOCTUTHYTO
3a CHET YMEHbLUEHNA HAarpy3kmM Ha O4YNCTHbIE COOPYHKEHUA U VIHTeHCMd)VIKaLI,MM npouecca KoaryampoBaHUAa 1
ocBeT/1IeHnA BoApbl.

Ecnn B BOAOUCTOYHMKE OBHAPYKEH BMPYC renatuTa A, LUCTbl AAMBANI AWM SHTEPOBMPYCbI, KOTOPblE
Hanbosiee yCTONUMBBI K AEUCTBUIO X/10Pa, TO B 3TOM C/ly4ae HeobXoANMMO NpUMeHeHMe crneumanbHbIX
TEXHOIOTUI MO OYMCTKE M 06€33aparkKMBaAHMUIO BOAbI, OCHOBHbIE MOIOXKEHWNA KOTOPbLIX U3/TOXKEHbI B
«PyKkoBOACTBE NO NPUMEHEHMIO TEXHONOMMI, 06ecneymBatowmx annaemmuyeckyto 6e3onacHoCTb NUTLEBOA
BOZbl B OTHOLEHMM BMUpYca renatuTa u apyrux aHteposupycos» (HUM OKT um. A.H. CbicuHa AMH CCCP) n
«TexXHONIOrMYeckoM pernameHTe No o4YUCTKe M 06e33aparkMBaAHUIO MPUPOLHbIX BOA OT LMCT NATOrEHHbIX
KMLLIEYHbIX NPOCTENLWNX U AUL, renbMuHTOB» (MMM 1 TM E.U. MapumHoBsckoro KCH).

D CanluH 2.1.4.559-96 npegycmoTpeHbl 60/1ee BbicOKME TPeboBaHUSA K KOHTPOIIO KayecTBa BoAbl N0
6aKTepPMOIOrMYECKMM NOKa3aTeENAM.

XapaKktepusys oTaenbHble MHANKATOPbI BUONOrMYECcKOro 3arpsAsHeHMA BoAbl, HEO6X0AMMO OTMETUTbL, UTO
TEPMOTOIePAHTHbIE KOIMPOPMHbIE BaKTepUM ya0BAETBOPAIOT TPe60BaHUAM NHANKATOPOB PpeKasibHOro
3arpA3HEeHNs, U UX KOHLUEHTpauUmMsa B Bode B 60NbLUMHCTBE C/ly4aeB NPAMO NPONopLMOHanbHa
KoHueHTpaumu E. coli, Ho NnocKkonbKy OHKU NoaaatoTca BbICTPOMY 06HAPYHKEHUIO, TO UTPAIOT BTOPUYHYIO
PO/Ib Kak MHANKATOPbI 3PPEKTUBHOCTU NPOLLECCOB OYMUCTKM BOAbI OT HeKaIbHbIX BaKkTepuit.

Obuwme KoMPopmHbie BAKTEPUN TaKKe ZIETKO NOAAAKTCH OOHAPYKEHUIO U KOJIMYECTBEHHOMY
onpeaeneHunto, aTa rpynna - reteporeHHa. lMpeactaButenei 3Toi rpynnbl MOXHO OOHaPYKUTb KaK B
CTOYHOM BOZE, TaK U B OKPYKAIOLWEN Cpeae, a TaKKe B NMUTbEBOW BOAE C OTHOCUTE/IbHO BbICOKOM
KOHLLEHTPaLMeN NUTaTeNbHbIX BelecTB. Kpome TOro, K He OTHOCATCA BMAbI 6aKTepuid, KOTOpblie MOryT
Pa3MHOKATbCA B NPUPOLHOM UAM BOAOMNPOBOAHON BoAe. [103TOMY AaHHbIN NOKa3aTeb MOXKeT
NCMNOJIb30BaTbCA KakK MHANKATOP 3GDEKTUBHOCTU CUCTEMbI BOAOCHAOKEHMSA, @ TaKKe AN
MUKPOBMONOIrMYECKOro KOHTPOIA KaYecTBa OYULLLEHHOM BOAbI, NOAABaeMON B BOAOMNPOBOAHYO CETb.

MpucyTcTBME CyNbPUTPEAYLUMPYIOWMNX KNOCTPUAMI B NTUTbEBOIN BOAE YKa3blBAeT Ha HEAOCTAaTOUYHYIO

3G PEeKTUBHOCTb OUMCTKM M 06e33aparkMBaHNA BOAbl. [JaHHbIe MUKPOOPraHW3Mbl He CiedyeT UCNO/b30BaTh
KaK MHOMKATOPbI 4718 KOHTPO/IA Ka4ecTBa NUTbLEBOM BOAbI B pacnpeaeUTe bHbIX CETAX, TaK KaK OHM MOTyT
06HapY»KMBaTbCA HAMHOTO NO34HEE U AaNblle OT MECTa 3arpAsHeHus.

Konndaru - KocBEHHbIN MHAMKATOP BUPYCHOIO 3arpA3HeHNA BOAbI - MOXKET CNYKUTb AOMNONHUTENbHBIM
KOHTpoNEeM 3PPEKTUBHOCTM OUUCTKU UK OLLEHKM COCTOAHUSA MPYHTOBbIX BOA,

YaaneHue I'IpOCTEVILLIMX ny4yuwie BCero gocturaeTca npu ﬂpaBMﬂbHOﬁ IKCnyaTaunn BOAOOYUCTHDbIX
coopymeHMﬁ N CnucTem pacnpeaeneHna soabl.

MeToabl MUKPOOBMONOTMYECKOrO M NAPa3NTONOrMYECKOro aHan3a yCTaHaBAMBAOTCA B cooTBeTcTBMM ¢ MYK
4.2.6711-97 «MeToabl CAHUTAaPHO-MUKPOOMONIOTMYECKOTO aHaNM3a NUTbeBOM Boabl»; MYK 4.2.668-97
«CaHnTapHO-NapasmToaorMyeckne nccnenosanma soabi»; MY 2.1.4.682-97 «MeTtognyeckune yKasaHma no
BHeApeHuto u npumeHeHuto CaHlMuH 2.1.4.559-96».



D OHUM 13 OCHOBHbIX METOA0B 06e33aparkMBaHMA BOAbl ABNAETCA €e XA0pUpPoBaHue C
MCMOJIb30BaHNEM KUAKOMO X/10pa U PasInYHbIX XJl0ppeareHToB. B HacToslee Bpemsa NOCTOAHHO
nposoaATca paboTbl N0 COBEPLUIEHCTBOBAHMNIO TEXHOIOMMN XJI0PUPOBAHUA U KOHCTPYKLMM YCTPOMCTB ANA
BBeZleHMA X70pa B BoAy.

D Ha BOAOOYNCTHBIX CTAaHLMAX B OCHOBHOM NMPUMEHAKOTCA paHee BbIMyCKaBLUMECA X/IOPaTopPbl TMMA
JTOHNK-100 n coBpemeHHble xnopaTtopbl Tuna AXB-1000 nponssoanteibHOCTbIO Mo xaopy 1,28 + 12,8 Kr/u.
MpeacTtaBnaoT MHTEpec npeasaraembie pupmamm CLLUA, PpaHuUmm 1 Apyrmx cTpaH BakyyMHble X10paTopbl
Npoun3BoAUTENbHOCTbIO A0 50 Kr/u.

D MepcneKkTUBHbIM CNOCOBOM XI0PUPOBaAHMA ABAAETCA NPUMEHEHWE TMNOXI0pUTa HaTPUA, NONYYaemoro
Ha MecTe NnyTem 3/1eKTPOo/In3a PacTBOPOB NoBapeHHon conun. s obe3zaparkmBaHns BOAbl Ha
BOAOMPOBOAHbIX COOPYKEHUAX MasIo MPOM3BOANTENBHOCTU OTEHECTBEHHOW NPOMbILLIEHHOCTHHO
BbIMYCKalOTCA 3NEKTPOAN3HbIE YCTAaHOBKM.

Pag 3apybexHbix GMPM NMPOM3BOAAT 3/1EKTPOIMU3EPbI, KOTOPbIE MOTYT 6bITb MCMNO/Ib30BaHbI HA CTAHLMAX
NPOU3BOAMTENBHOCTbIO A0 3000 ThiC. M/CyT. Pa3NUuHBIMUK OTEYECTBEHHBIMM NPEANPUATUAMM
npeaaraloTcsa HOBble KOHCTPYKUMM 060pya0BaHMA 4aa noydeHuns ob6e33aparkMBatomnX peareHTos.

D Bnepsble B Poccun Ha KpynHOWM BOAOOYNCTHOM CTaHUMK . KemepoBO BHeApeHa TEXHOJI0TUsA
obe33aparkKnMBaHUA C UCNOJIb30BAHNMEM TEXHUYECKOTO FTMMOXA0PUTA HATpuUA. JAnTenbHbIN onbIT
3KcnyaTauum AaHHOM TEXHONOIMMM NO3BOJIU PELLNTL HEKOTOPbIE NPOo6ieMbl, BO3HMUKalOWMeE npu
MCNONb30BaHMUM TMMNOXIOPUTA HATPUSA, U NOKa3an 3GPEKTUBHOCTb €ro NPUMEHEHMA, KOTOPOE NO3BOIAET:

YYUYLIMTb SKONIOTUYECKYIO CUTYaLMIO HAaCeNEHHOTO NYHKTa;

MOBbICUTb SKONIOTUYECKYIO U TUIMeHMYeCcKyto 6e30NacHOCTb MPOM3BOACTBA;
CYLLLECTBEHHO YMEHbLUUTL KOpPo3uio o6opyaoBaHmMs 1 Tpy6onpoBoaos;
NOBbICUTb SKOHOMMYHOCTb MPON3BOACTBA.

OcobeHHOo LienecoobpasHoO NPUMEHATb AAHHbIA MeToZ 06e33aparkMBaHUA B TeX rOpoAaXx, rae XMMUYecKas
NPOMbILLNEHHOCTb BbIMYCKAET FMMOXA0PUT HaTPUA.

D Kak y»Ke oTMeuyanocb paHee, 60/1bLMHCTBO MUKPOBNOIOTUYECKMX 3arPsASHEHUI HEBBICOKOW UK
YMepPEeHHOM YCTOMUMBOCTU K AEUCTBUIO Ae3UHDEKTAHTOB MOXKET BbITb YAa1eHO B NPOLLECCE OUUCTKMN BOAbI
TPagMLUMOHHBIMM METOAaMM U ee 06e33aparkMBaHMEM XJloppeareHTaMu.

OZHaKo HopMasibHble YCIOBMA XJI0PUPOBaHMA (CoaepKaHne 0CTaTOYHOro x10pa He meHee 0,5 mr/n npu
KOHTaKTe B TeyeHue 30 MUH) MOryT yMeHbLWKUTb cogepxaHue E. coli u HekoTopbix BUpycoB 6osee yem Ha 99
%, HO He LMCT WU OOLUCT NApPasUTUPYIOLLMX NPOCTENLWMX. [ OYMCTKM BOAbI OT MUKPOOUOIOrMYECKMX
3arpsAsHeHuit (BMpyc renatmta A AU LUCTbI 1AMBANIA), YCTOMYMBBIX K AEeACTBUIO X/I0PPEareHToB,
HeobX0AMMO yBENIMUYMBATL BPEMA KOHTaKTa BoApl € x10pom oT 0,5 f0 3 4 npu copeprKaHnM 0CTaTouHOro
xnopa B8 Boae 5 + 0,6 mr/n.



Mpwn ncnonb3oBaHUM NOBbIWEHHbIX 403 X/10pa A1a 06paboTKM BoAbl caeayeT NpeaycMoTpeTb
OEexXN0pupoBaHmMe BoAbl Ha BbIXOAE M3 pe3epByapoB YMCTOW BOAbl MW Yy NOTpebuTtensa (KunayeHuem),
KOTOPbIM A0/KeH BbITb CBOEBPEMEHHO OMOBELLEH.

XnopvposaHue BoAbl, NPOBOAMMOE B 60bLINX MaclwTabax, No MHEHWUIO PSAAA YYEHbIX, BbI3BAO WMPOKOe
pacnpocTpaHeHMe Pe3UCTEHTHbLIX K X10pY MUKPOOPraHM3MOB.

Bce 310 onpeaennno Heob6xo4MMOCTb MPUMEHEHUSA a/IbTEPHATUBHbIX METOA0B NpY 06e33aparknBaHUM
BO/bl.

D B pAage cny4yaes npu o6pa60TKe Ma/1IOMYTHbIX BOA4, UMeLWKnX cpeaHoo UBETHOCTb, BO3MOXXHO
ncnonb3oBaHUe y¢°-u3nyqe|-ms|. an 3TOM Cnhengyet uMmeTb BBnay, 4to ydb-msnyqume HE UCKNKYaEeT
3aK/TKOYUTEZIbHOTO 3Tana X10pUpPoBaHUA.

Mpu nepsuyHOM 0be33aparknBaHUM BOAbI BO3MOXHA KOMBUHaLMA MeToA0B X10pupoBaHna n Yo-
nsny4yeHusa. Mpu 3ToM A03a X/I0pa MOKET BbITb yMeHblUueHa Ha 15 - 100 % npu ycnoBum obecneyeHus
TexHonornyeckoi apGeKTMBHOCTU NoCeyIoLIMX 3TanoB BOAOMNOAroTOBKM (Koarynauum, otcTauaHuma,
bunbTPOBaHMA M T.N.). Ha 3aKknounTeNbHOM 3Tane obessapaxkmnsaHma sogpl YO-nsnyyeHne Heobxoammo
NPUMEHSATb B COYETaHUN C APYTMMM XAoppeareHTammn ana obecnevyeHns NpoNoHIMPOBaHHOIMO
baKkTepuumnaHoro a¢deKkTa B pasBogsaLMx BOAONPOBOAHbIX CETAX.

O6e33aparknuBaHue BoAbl YAbTPadMONETOBLIMM lyYammn Ha BOAOMNPOBOAHbIX CTAHUMAX ABAAETCA BECbMA
3bPEKTUBHbBIM M NEPCMEKTUBHbBIM B CBA3M C CO34aHMEM B NOC/eAHNE rofbl HOBbIX 3KOHOMMUYHbIX YCTAHOBOK
Y®-06e33aparkKMBaHMA C YAYULWEHHbIM KQ4e€CTBOM UCTOYHUKOB U3/IyYEHUA N KOHCTPYKLNIA PEAKTOPOB.

Ob6es3aparkmBatollee aercteme YP-n3nyyeHns oCHOBAHO Ha HeEOBpaTUMBbIX NoBpeXxaeHMAX monekyn JHK
PHK MMKpOOpraHM3mMoB, HaxoAALWMXCA B BOAE, Pa3pblBE UM HapyLEHNUN XUMUYECKUX CBA3EN
OPraHUYeCKON MOJIEKYIbI, 33 CHET GOTOXMMUYECKOTO BO3AENCTBUA IYYUCTON SHEPTUM.

MpumeHeHne meToaa y¢-M3I’IyLIeHMﬂ B Ka*XA0M Ccny4vyae A0/1KHO 6bITb 060CHOBAHO C TEXHOIOMMYECKOM U
TEXHUKO-3KOHOMMYECKOM TOYKM 3peHuA.

D Mcnonb3oBaHWe 030Ha 418 0b6e33apaxkmnBaHus BOAbl UMEET pag, NPeMMyLLECTB Nepes Apyrumm
MeToZamu. Kak CUIbHbIN OKMC/IMTENIb OH OAHOBPEMEHHO 0be33apakmnBaeT 1 obecLBeYMBaET BOAY,
yNy4ylIaeT ee opraHoNenTUYecKne nokasatenn. MexaHn3m BO3AeNCTBUA 030HA HA MUKPOOPraHMU3MbI
06YyCcNnoBAEH BANAHNEM HA OKUCNTENbHO-BOCCTAHOBUTE/IbHYIO CUCTEMY M HA MPOTON/IAa3My KneTok. O30H
Kak obe33aparkMBaloWwmii peareHT gelcTeyeT 6bicTpee xao0pa B 15 - 20 pas, n ero 6aktepnumaHbii apdeKT B
MeHbLLEN CTeNeHM 3aBMCUT OT TemnepaTypbl U pH BoApbl.

O30H OKa3biBaeT 60/iee aKTUBHOE AEUCTBUE HA BUPYCbI U ApYrMe MUKPOOPraHU3Mbl, YCTOMYMBbLIE MO
OTHOLLIEHMIO K X/10py. TaK, Mpu YCA0BUU, YTO KOHLLEHTPALMA OCTaTOYHOrO 030Ha nocse 12-MUHYTHOro
KOHTaKTa ¢ Bogow cocrasnnet 0,3 - 0,8 mr/a, 4OCTUraeTcsa BbICOKasA CTeNeHb MHAKTUBALMMN SHTEPOBUPYCOB U
UMCT Nambnnii.

D B HEKOTOpbIX Cly4anx MOryT 6bITb NpMMeEHeHbI Apyrue cnocobbl ob6e3saparkmBaHma Boabl. Hanpumep,
3a pybeskom HaxoamT WMPOKoe NPUMEHEHME AUOKCUA XNopa, 061a4atoWwmii BbICOKOM BaKkTepuumaHoin



cnocobHocTbio. OH obecneunBaeT HeobxoanMMoe NPONOHIMPoBaHHOE bakTepuunagHoe aencTeme npu
MeHbLUNX [03aX N0 CPAaBHEHMIO C XJIOPOM M TMNOXI0PUTOM HaTpUA. DTOT peareHT NPouU3BOANTCA
HenocpeAcTBEHHO Ha BOAONPOBOAHbIX CTaHLMAX, 0AHAKO oTeyecTBeHHOe 060pya0BaHMNe A1 ero
nosly4yeHuA He BbIMyCKaeTcs NPOMbILLAEHHOCTbIO. Kpome Toro, ans obeszaparkMBaHusA BOAbl MHOMAA MOTYT
6bITb UCNONb30BaHbI TMNOXIOPUT KasbLMA, NepMaHraHaT Kanusa, hoa un ap. Bo3amo>KHO coBMecTHoe
NCMO/Ib30BaHNE Pa3NNYHbIX METOA0B 06e33aparknBaHNA BOAbl: X10PUPOBaHMUE, 030HMpOoBaHMKe, YO-
n3nydyeHue u ap.

Bonpocbl MCMo/1b30BaHUA TEX MU UHbIX CNOCOO0B 06e33apaXKMBaHUA, Kak MPU HOBOM CTPOUTENLCTBE, TaK U
NPU PEKOHCTPYKLUMM U MOAEPHU3ALLUN BOAONPOBOAHbIX COOPYKEHWUN, AOMKHbI PewaTbCs No pesy/bTaTam
TEXHO/IOTMYECKUX U3bICKAHUM U TEXHUKO-3KOHOMMNYECKOTO 060CHOBAHMA C YY4ETOM BbIMOJHEHUA
TpeboBaHMiN No 6e30MaCHOCTM NPUMEHAEMbIX METOAO0B MO OTHOLLIEHUIO K IIOAAM M OKpYXKalLen cpeae, a
TaK¥Ke K KayecTBy NUTbEBOWN BOAbI.

I:. B npouecce BogonoAroToBKM, Npy obe33apasknsaHUM XJaoppeareHTamm Bobl, coaeprLaliei
opraHuMyecKue 3arpsasHeHns, 06pasyoTca BbICOKOTOKCMYHbIE ONacHble ANA 3[0P0BbA X0pOopraHuYecKkue
coeguHeHuna (XOC), Takue Kak xnopodopm, AuxnopbpommeTaH, aAnbpomxaopmeTtaH, bpomodopm,
YeTbIPEXXNOPUCTbIN YINePOo, AUXN0P3TaH, TPUXA0PITUAEH, XN0pdPEeHONbI U Ap.

B CanllunH 2.1.4.559-96 npeaycmMoTpeHO OrpaHndYeHne cogepaHnua HEKOTOPbIX IETYYNX
X/IOPOpraHMYecKnx coegmMHeHUN, Hanbonee YacTo BCTPEYatOLWUXCA B NUTbEBOM BOAE.

YMeHbLUeHWe KoHueHTpaumm XOC B NMTbEBOM BOAE BO3MOXKHO 33 CYET NpesoTBpaLLeHma nx ob6pasoBaHms
WK yaaneHusa Ha 3aKaunTeIbHOM 3Tane 06paboTku Bogbl. OaHaKo Hanbonee adpdeKTUBHBI MeToZ,
yaanenma XOC - copbuma Ha duabTpax C aKTUBHbIM Yrnem - ABAAETCA AOCTAaTOYHO AOPOrOCTOAWMM, a
COpOLIMOHHAA eMKOCTb aKTUBHbIX yrael no oTHoweHuto K XOC Hebonbluas, 1 Bpema 3alMTHOTO AeNCTBUA
cocTasnset Bcero 3 - 6 mec.

MosTomy LenecoobpasHoO B NePBYI0 oYepeab UCMO/b30BaTh METObI, NpeaoTBpallatoLie obpasoBaHue
XOC. Mpr 3TOM MOXKHO BbIAEINTb HECKONLKO CAEAYIOLLMX OCHOBHbIX HanpaBAeHMiA:

- USMEHEeHMe pexnuma obe33aparkMBaHUsA BOAbI XZIOPOM U TMMNOXIOPUTOM HATpUS;

- 3aMeHa X10pa APYTUMU OKUCAUTENAMU, He 0bpasytowmmm XOC (gMOKCUMAOM XN0pa, XTIOpaMUHaMU,
030HOM U Ap.);

- NpMMeHeHVe MeToaa yAbTpadpruoneToBoro o6e33apaxknBaHNa B COYETaHWUM C XI0PUMPOBaHMEM UK Be3
Hero Ha CTaguu nepBMYHOro obessapakmnBaHus.

@ B HacToAWwee BpemMA Ha AEVICTBYIOU.LMX BOAOOUYUCTHbLIX CTaHUMAX B Poccun npeagBaputesibHoe
XNopuposaHMe 4acCTto OCyuLeCTBAETCA BbICOKMMU A03aMU X/10Pa N NpOBOAUTCA HE TONbKO ANA
O6€333pa)KMBaHMﬂ BOA4bl, HO U B LenAax 60pb6bl C NN1AaHKTOHOM, CHUXXeHUA UBETHOCTU BOAbI,
VIHTEHCVId)I/IKaLI,VIM npoueccos Koarynaunm, nognepaHma HEOGXO,CI,VIMOFO CaHUTAPHOIO COCTOAHUA
BOAOOYUCTHDbIX COODY)KGHI/Iﬁ nT.m



[na ymeHblueHUA KoHUEeHTpaumm obpasytolmxca XOC B npoLecce BoAOMNOArOTOBKM HEOHX0AMMO
N3MEHMWTb PEXUM NpeaBapuUTeIbHOro X10PUPOBaHUA BOAbI, MPY 3TOM 033 X/1I0pa HE A0/1KHa NpeBbIWaTh
1,5 -2 mr/n.

Mpy BbICOKOW XJI0PMNOrN0WAaeMoCT! BoAbl HE06X04MMO NPOBOAMTL APO6HOE X/I0PUMPOBAHME, B 3TOM
C/lydae pacyeTHan [03a X/10pa BBOAMUTCA He CPasy, a HebOoMbWMMKM NOPLUMAMM (YaCTMYHO Nepej,
COOPYKEHUAMM 1-I1 CTYNEHU OUYMCTKM BOAbI, YaCTUYHO nepes GuabTpamm).

B uensx cokpalweHma BpeMeHM KOHTaKTa HeOUYMLLLEHHOM BOAbl C X/IOPOM NpeasapuTesibHoe
obe33aparknBaHue BoAbl ceayeT NPoBOAMTL HEMOCPEACTBEHHO HA OUMUCTHBIX COOPYKEHUAX. M3meHeHune
pexrma XJ10pUpPOBaHMA BOAbI MO3BOIAET YMEHbLUMTL KOHLUEHTpauuto obpasytowmxca XOC Ha 15 - 30 %.

& [1pK BbICOKMX KOHLEHTPALMAX OPraHUYECKUX 3arpsasHeHni LenecoobpasHo NOIHOCTbIO UCKOUYUTD
nepBuYHY0 06paboTKy BOAbI XIOPOM, 3aMEHMB €€ NEPUOANYECKMM XN0PUPOBAHMEM BOAbI (C LLe/blo
CaHUTapHOI 06paboTKM coopyKeHuit). Mpu 3Tom B NpoLLecce KoaryaMpoBaHUA, OTCTaUBaHUA U
dnnbTpoBaHMA 13 BoAbl 0BbIYHO yaanaeTcs okono 50 % pacTBOPEHHbIX OPraHNUYeCcKMX 3arpasHeHUN,
COOTBETCTBEHHO Ha CTO/IbKO e YMEHbLUAETCA KOJIMYecTBO 0bpasyowmxca npy nocaeaytoLem
xnopuposaHun XOC.

#® B Tex cnyyanx, Korga oTKasaTbCa OT NpeaBapuUTe/IbHOro XI0PMPOBaAHNA BOAbI HENb3A (MCTOYHUK
BOZOCHAOKEHUS XapaKTepM3yeTCs BbICOKUM CoAepkKaHMeM BaKkTepuabHbIX 3arpasHEHUIA, UK Xaop
NCMNO/b3YeTCA Kak OKUCAUTENb ANA YAaNeHUA OpraHUYeCcKMX 3arpAa3HeHnin aHTPOMNOreHHoro
NMPOUNCXOXAEHUNA), XJI0P HEOBXOAMMO 3aMEHUTL APYTMMUN OKUCTUTENAMMN.

@ [TpMmeHeHMe 030HA Ha CTaAMK NpeaBapUTeNbHOM 06paboTKM BOAbI BMECTO X/10Pa UM COBMECTHO C HUM
nossosifeT Ha 70 - 80 % ymMeHbLUNTb KOHLEHTpaunio obpasytowmxca XOC. Mpn cOBMECTHOM UCNO/Ib30BaHMUMK
030Ha 1 X/10pa 030HMPOBaHMeE A0JIKHO NPeaLecTBOBaTb X1I0pMpoBaHMio. O30H NogsepraeT AeCTPYKLUn
OopraHMYecKue 3arpA3HeHNs, YMeHbLUAET MX CNOCOHBHOCTb K B3aMMOAENCTBUIO C XTOPOM M TEM CaMbIM
npepoTepaLaet obpasosaHme XOC.

# Kpome Toro, ana obessaparknBaHUsA BoAbl MOXHO UCNONb30BaTb CBA3AHHbIN X/10p B BUAE X/I0PaMUHOB,
KOTOpble MeHee aKTMBHO BCTyMNatoT BO B3aMMOZLENCTBUE C OPraHUYECKMMM BELLLECTBAMM, OTBETCTBEHHbIMMU
33 0bpasoBaHue XOC. XnopamunHbl 06pasyroTca Npu XJ1I0PUPOBaHMM BOAbI, COAEPKALLEN aMMOHUIHbIM
as3oT. B cnyyae oTcyTCTBMA aMMOHUMHOMO a30Ta B UICXOAHOM BOAE HEO6X0AMMO NPOBOAUTL ee
npeABapuUTeNbHYI0 aMMOHU3aLUMI0. MaKcMmanbHbIn 3pdeKT gocTuraerca npu onpeseseHHOM
COOTHOLLEHUM aMMUaKa 1 XJIopa NPU YCI0BUM, YTO BECb X10P HAXOAUTCA B BOAE B BUAE X/I0PaMUHOB, a
cBo6OAHbIN X/I0p OTCYTCTBYET. B nAeanbHbIX YyCN0BMUAX COOTHOLLIEHME aMMMUAKa U X/10pa A0/KHO
coctaBnATb 1:4. na npMpoAHbIX BOA AaHHOE COOTHOLLEHME 3aBUCUT OT KayecTBa UCXOAHOW BOAbI 1
YCTaHaB/IMBAETCA SKCNEPUMEHTA/IbHO B KaXKJ0M KOHKPETHOM Cay4ae.

Ob6e33aparkMBaHue BOAbl CBA3aHHbIM XJIOPOM MHOTO €T NPUMEHAETCA Ha psaje BOA0NPOBOAOB,
obecneunBas Tpebyemble HaKTEpPUOSOrMUYECKME U OPraHONENTUYECKME MOKa3aTe M KavecTsa NUTbeBoM
BOAbI.

AMMOHM3ALMIO C LIeIbo CHUMKEHUA KOoHUeHTpaLumm XOC B NUTbeBOM BOAE MOMKHO NPOBOAUTL Ha PasNUYHbIX
sTanax 06paboTKM BOAbI, B 3aBUCMMOCTM OT KayecTBa MCXOAHOM BOAbl, TEXHO/OMMM BOAONOArOTOBKMU U
HeobXxoAMMOI cTeNeHN yMmeHbLUeHUA KoHUeHTpauun XOC.



#® B page cnyyaeB BO3MOKHO UCNoNb3oBaHMe YP-061y4eHNs Ha CTagmm npeaBapuTeibHOro
obe33aparknBaHUsA BoAbl 33 CYET MNOJIHOTO UCK/HOYEHUA XN0PUPOBaHUSA. [pUMeHeHNe AaHHOro MeToaa
obecneunBaeT Heobxoanmoe obeszaparkMBaHUE N UCK/IIOYAET BO3SMOXKHOCTb 06pa3oBaHMA NOOOYHbIX
NPOAYKTOB oKkncneHus. Mpu aTom KoHueHTpayma XOC, o6pasyowmxcs Npu nocieayoLwem XJI0pMpoBaHnm
BOAbl, YMEHbLAeTca MUHMMYM Ha 50 %.

3.7. CtabununsaumoHHas U NPOTUBOKOPPO3NOHHAA 06paboTKa Boabl

I:. BbliCOKan KOPPO3MOHHaA aKTUBHOCTb BOAbl MOXKeT 6bITb 06ycn0BAEHa ee UCXOAHbIM GU3MKO-
XMMUYECKMM COCTaBOM IMBO ABNATLCA CeacTBUEM ee 06paboTKM KoarynaHTamm (npekae Bcero
cynbdpaTom aftloMUHKA).

BblcOKaa KOpPPO3MOHHAn aKTUBHOCTb BOAbl 06YCNOBAIMBAET MHTEHCUBHYIO BHYTPEHHIOK KOPPO3uio Tpyo,
NPUBOALLYIO K YXYALIEHMIO KAaYeCTBa BOAbI M3-3a MPEBbIWEHNA HOPMUPOBAHHOIO COAEPMKaHMA XKenesa u
3HAYMTENIbHOMY YMEHbLUEHMIO NPOMNYCKHOM cnocobHocTM Tpyb. MocnegHee NPUBOAUT K 3HAUYUTENBHOMY
YyBE/IMYEHMIO 3aTpaT Ha TPaAHCMOPTUPOBaAHME BOAbI U, COOTBETCTBEHHO, K POCTY ee cebecToMmocTy (3aTpaThl
Ha 3/1eKTPO3HEPrnio B cebecTtoMmocTn Boabl cocTasnaoT 40 - 70 %).

[ANA CHUKEHWA MHTEHCMBHOCTU BHYTPEHHE KOPPO3UMN BOAONPOBOAHBIX TPY6 pekomeHayeTcsa NpoBoAMUTb
Ha BOAOMPOBOAHbIX CTAHLMAX CTaBUIN3ALMOHHYIO MW NPOTUBOKOPPO3NOHHYIO 06paboTKy BOApbI.

3T meponpuATUA AatoT Hanbonbwnin apdeKT, ecnn NPoBoOAATCA ANA HOBbIX CUCTEM UAW NPU HAAUUYUK
Hebosbworo (He 6onee 1 MMm) KONMYECTBA OT/IOXKEHUIA HA BHYTPEHHEH NoBepXHOCTU TPY6. Mpu Hannumm
OT/IOXKEHUIW TONLWMHOW 6onee 1 MM cneayeT nepes Havyasom paboTbl NPOBECTU FTMAPOMEXAHNYECKYIO
NPOYNCTKY TPYOONPOBOAOB NPAKTUYECKN 40 NOAHOIO UX yaaneHusa. Mpu HeKayecTBEHHOM OYMCTKe
TpebytoTca 6osiee BbICOKME [,03bl PEAreHTOB U CTEMEHb 3aLLMTbl OKa3bIBAETCA HUKE.

D CrabunusaumoHHana obpaboTKa Bogbl npoBoaunTcs cornacHo CHuM 2.04.02-84 «BoaocHabkeHue.
HapyKHble ceTn u coopyKeHusa». Ans 3aWmuTbl METAIMYECKUX TPYD OT KOPPO3nn cTabnnnsaymMoHHyo
06paboTKy BOAbI CeAyeT NpeaycMaTpmMBaTb NPU MHAEKCE HACbIWEeHNA meHee MUHYyC 0,3 B TeyeHne 6onee
3 mec. B rogy. MNpw onpeaeneHnn HeobxoAMMOCTH cTabuamMsauMoHHOM 06paboTKN BOAbI cieayeT
onpeaennTb MHAEKC ee HACbILEeHWs Nocae npeawecTsytolleit 06paboTKM (KoaryaMpoBaHus, yMArdeHua u
T.n.). CtabununsaymoHHan o6paboTka BoAbl 3P PeKTUBHA 415 3aLLMTbI OT BHYTPEHHEN KOPPO3UK Npu
CYMMapHOW KOHLIEHTpaL MK XN10pna0B 1 cyabdaTos He 6onee 100 mr/n.

Mpu oTpULATENBHOM MHAEKCE HACbILLEHNA BOAbl KapbOHATOM KaibUumA ANs NOAYyYeHMA cTabuabHOM BoApbl
cnepyet npegycmatpueaTb 06paboTKy BOAbI LLLEIOYHBIMM peareHTaMu (M3BeCTbio, COA0M NN STUMM
peareHTaMu COBMECTHO).

[N NoBbIWeHWA CTeNeHN PaBHOMEPHOCTM pacnpeeeHUs 3aWUTHON KapboHaTHOM NEHKM MO A/MHE
TpybonpoBoaoB cneayeT npeaycMaTpuBaTh BO3MOXKHOCTb O4HOBPEMEHHO C BBEAEHNEM LLLEOYHbIX
peareHToB A031POBaHUA rekcameTodpocdaTta HaTPMA B KOHLLEHTpaLMmM nopaaka 1 mr/n.

Mpun popMmmnpoBaHMM 3aLLUTHON KapbOHATHOM NIEHKM B TPY6ONPOBOAAX CUCTEM XO3ANCTBEHHO-MUTLEBOTO
BOAOCHAbKeHuA 3HayeHne pH 06paboTaHHOW LLLe/I0YHbIMM peareHTaMun BoAbl He A0JIKHO NpeBbIaTh
BennunHol 9,0, gonyctumoi CaHMnuHom.



Mpwu cTabunmsaunmoHHo 06paboTKe BOAbI CheayeT NpeaycMaTpuBaTb BO3SMOXKHOCTb BBEAEHUA peareHToB B
cMmecuTenb, nepes GuabTpamm n B GUNbTPOBAHHYIO BoAY. [Py BBEAEHWUM LLLENOYHbIX peareHToB nepes,
dnnbTpamm 1 B GMALTPOBAHHYIO BOAY AOKHA ObiTb 0b6ecrneyeHa BbICOKaA CTENEHb OYMUCTKM 3TUX
peareHTOB, a TaK¥Xe U UX PacTBOPOB. BBeeHME LLEeNOYHbIX peareHTOB nepes cMecuTenaMmm n GuabTpamm
[0MyCKaeTca NPoBOAUTb B TEX CYYAAX, KOTAA 3TO HE YXYALIWUT KayecTBO BOZbI.

Ha nepBoHavyanbHOM 3Tane cTabuamsaumMoHHO 06paboTKN BOAbI HAANEKUT NpeaycMaTpuBaTh ABONHOE
yBenyeHme A03 PeareHToB No CPaBHEHUIO C TEMU, KOTOPble HEOBXOANMbI AN NOAYYEHUA CTaBUIbHOM
BoAbl. B ganbHelwem uenecoobpasHo noagepxmeatb HeboablIoe NpecbileHne Boabl KapboHaTom
Kanbuma (nopsagka 15 %).

Dﬂ,ﬂﬂ CHUXKXEHMA MHTEHCMBHOCTW BHYTPEHHEN Koppo3nmn Hanbonee adpdpeKTMBHO NpUMeHeHue
docdartHbIX UHIMBUTOPOB KOpPO3uuU - rekcametodocdata 1 TpunonmdocdaTa HaTPUSA B NOCTOAHHOM
KOHUeHTpauuu a0 3,5 mr/n. O6paboTky Boabl pocdaTtamm cieayeT NPOBOAUTb NOCTOAHHO.

Mpu OTCYTCTBMM Ha BHYTPEHHEW NOBEPXHOCTUN TPYD 3HAUUTENbHbBIX KOPPO3UNOHHbIX OT/IOKEHWUI Ha Hell
dbopmupyeTca 3aWwmTHas pochaTHan naeHKa B TeyeHme 4 - 6 mec. B HavanbHbIN neprog popmmpoBaHus
docdaTHOM NNEHKM A0NYCTUMO NPEBbILEHME KOHLEHTpaunn dpocdaTos, HeEOO6X0AUMOM ANA NOCTOAHHOM
06paboTkK, Ha 60 - 80 %. Mpun 3TOM CneayeT OTMETUTb, YTO B 3TOT NEPUOL KOHLeHTpauma dochaTtos
ObICTPO CHUMKAETCA, pacxoayacb Ha GOPMUPOBAHUE MAEHKM Ha BAMMXKAMLWNX K MecTy 06paboTKM y4acTKax
TPyb60oMnpoBOAHOM CUCTEMBI, U K NOTPEOUTENIO NOCTYNaeT BoAa, coaepKalias pocdaTtbl B 4ONYCTUMbIX
KOJIM4ecTBax.

JonycKaeTcs B 3TOT Nepuoa Npy BBOAE B SKCMNyaTaLMIO y4acTKOB HOBbIX TPY6ONPOBOAOB €ro 3ano/iHeHue
pacTBopom rekcametadocdaTa nam Tpunoandocdara HaTpPuUa B KOHUEHTPauUuax nopaaxa 200 - 300 mr/n (8
nepecyete Ha PO, Ha 3 - 4 cyT.) c NocaeAyoLMM c6POCOM STOrO PacTBOPa M MPOMbIBKOI TPy6oNpoBoa0B
BOAOM, coaeprKallei dochaTtbl B KONMYECTBE, HEOHXOAMMOM A5 NOCTOAHHOM 06pPaboTKK.

KayecTtBo 3aWwmnTHOM PpocdaTHOM NAEHKM 3HAUMTENbHO YYYLLAETCA NPU OGHOBPEMEHHOM A03MPOBAHUM
pacTBOpa CONM LMHKa.

Mpu s3Tom yaaeTca obecneuntb 06pa3oBaHMe NAEHKM Ha YAaleHHbIX yYacTKax TpybonpoBoaos.

D OnpepeneHune TpebyemMblx [03 PEAreHTOB U KOHTPO/1b 33 KOPPO3MOHHOM aKTUBHOCTLIO BOAbI B
npouecce cTabmanM3aLMOHHOM U NPOTUBOKOPPO3MOHHOM 06PaboTKM BOAbI LienecoobpasHo NPoOBOANTb Ha
ycTpoiictee OKA, paspaboTaHHom AKX um. K.[. Mamounosa, B cooTBETCTBMU C «MHCTPYKUMEN no
onpeaeneHnto KOPPO3MOHHOM aKTUBHOCTU BOAbI», yTBepKAeHHOU MKKX PCOCP 8 1979 .

Mockonbky docdop ABAAETCA BUOreHHbIM 3/1eMEHTOM U CNOCOBCTBYET MHTEHCUPUKaLMK
MUKpPOBMOIOrnyecko Kopposmm, NPoTUBOKOPPO3NOHHYIO 06paboTKy Boabl pocdaTamm cneayet
NpPoBOAUTbL NPU YCA0BUK ee 0653aTeIbHOMO X/10PMPOBaHMA.

[na HeKoTopbIX BOA, (B 4aCTHOCTM, COAEp KaLlmX CyNbdaT-NOHbI B KOHLEHTPauun He 6onee 100 mr/n)
BecbMa 3dpdpeKTnBHa cnamnkaTHas 0b6paboTKa C NCNONb30BAHNEM CTEKNA MKUAKOTO HaTPUEeBoro.

BO3MOKHO TaK»Ke NpUMeHeHNe MHIMBMPYIOLWMX KOMMIO3ULMIA, coZepKawmx pochaTbl U CUMKATI.



Ana nsberkaHusa CyuwieCTtBeHHOro noBbllWeHNA KOppO3MOHHOﬁ dKTUBHOCTU BOAbl u,enec006pa3Ho BMeCTO
CEPHOKUNCIOTO aIlOMUHNA NCMOZIb30BATb OKCUXSTOPUA aNFOMUHNA AN TUOPOANNIOMUHAT HATPKUA.

4. MEPONPUATUA NO PEKOHCTPYKL MU BOAOOUYUCTHBIX CTAHLIUIA MPU UCNO/Ib3OBAHUN
MNOBEPXHOCTHbIX BOOAOUCTOYHUKOB

PaccmoTpeHHble Bbile (B pasgene 3) meponpuatna NPpUBOAAT K YAYULLEHWUIO NPOLECCOB KOaryaauum u
xfionbeobpa3oBaHus, ocaxaeHnsa U GUAbTPOBaHMS, NOBbLILEHMIO KAa4YeCTBa OUYMLLEHHON BOAbI MO TaKUM
OCHOBHbIM MOKa3aTeNsAM, KaK MyTHOCTb, LLBETHOCTb, OKUC/IAEMOCTb, OCTaTOYHbI a/lOMUHUIN K
baKTepuoiornyeckne NoKasaTen, a TakKe YacTMYHO obecneynBatoT yaaneHne opraHMYeckmnx
3arpA3HEHUN.

3TN MeponpPUATUA MOTYT BbITb BbIMOAHEHbI B YCNOBUAX AEUCTBYOWMX BOAOOYMCTHBIX CTAHLMUIA U, KaK
NpaBu/Io, He TPeBbYIOT 3HaUMTE/IbHbIX KanuTa/bHbIX 3aTPaT, CEPbe3HON PEKOHCTPYKLMN M HOBOIO
CTPOMTENbCTBA Ha BOAOOYUCTHOM CTaHLMN.

BmecrTe ¢ Tem, B pAage c/iyyaes, Npu HaMYMM B BOJOMNCTOUYHUKE aHTPOMOTEeHHbIX 3arpA3HEH W,
cyllecTBytolMe TPaAMLMOHHbIE CXeMbl OYMCTKM Mano3ddeKTUBHbI, OHN He obecneynBatoT Heob6XoANMMO
CTeneHu OYUCTKN BOAbl B COOTBETCTBMM C TpeboBaHuaMn CaHlnHa.

Ha ocHoBaHMM MHOTONETHUX UCCNenoBaHUi, BbinoaHeHHbIx HUW KBOB, T'HLU, P® HUW BOATEO u apyrumm
opraHusaumsamu, paspaboTaHbl U HAXOAAT BCe Boee WMPOKoe NPUMEHEHMNE CNEeLNabHbIE METOAbI
OUYMCTKM, B TOM YMCJIE€ 030HUPOBaAHMNE U COPOLMOHHAA OYMCTKA Ha aKTUBHbIX YI/IAX.

Kpome Toro, HepelleHHbIM BOMPOCOM Ha 6O/bLUMHCTBE BOAONPOBOAOB ABAAeTcA 06paboTKka 1 yTuaAnsaums
0CaZlKkoB. PelleHue 3TuxX AByxX Npobaem TpebyeT NpnobpeTeHnsa COOTBETCTBYIOLLETO 060pYyA0BaAHKSA,
CTPOMTENbCTBA ANA HEero 34aHNnM, 3HaUNTEIbHbIX GUHAHCOBLIX BNOXKEHWIA, 3aTPaT 3N1EKTPOIHEPTUN 1 Np.

TexHoN0rMyeckme acneKkTbl MO 3TUM HaNpPaB/IEHUAM U3N0XKEHbI B AaHHOM pa3aesne «MeTogmyeckmx
peKkomeHaaummn».

4.1. OunCTKa BOAbI OT aHTPOMNOreHHbIX 3arpA3HeHuin

D OpHol 13 Hanbonee aPpPeKTUBHbIX TEXHOIOTNIN YAANEHMA U3 NPUPOLHbIX BOA aHTPOMOFeHHbIX
3arpAsHeHN ABNAETCA 030HUPOBAHME C Nocaeaytolen copbumen Ha aKTUBHBIX YIaAX. ITOT METOA, LUMPOKO
NPUMEHAETCA Ha BOAONPOBOAAX 33 pyberKom M HauMHaeT UCNO/1b30BaTbCA Ha PAAE BOAOOUYMCTHbBIX CTaHUMIA
B Hallen cTpaHe.

D MpeAacTaBAsAOT MHTEPEC HOBble MeToAbl, pa3paboTaHHble MHL, PO HUM BOATEO:

TEXHO/I0TUA C UCNO/Ib30BaHWEM NPUPOLHOTO BUOLLEHO3a U COOPYHKEHUI C HOCUTENAMM
NPUKpenneHHo MUKpodiopbI;

TEXHO/10MMA, OCHOBAHHAA Ha 6VIOCOp6LI,MVI C UCNOJZ1b30BaHNEM IXKeKUNKN BO34YyXa, NCEBAOOKUNKEHHOTO
M CTaLMOHAPHOTO C/N0A aKTUBHOTO yrnda, npumeHAaeman B 6MOC0p66an.



JaHHble TexHoNOorn4yeckme metoabl OYNUCTKM BOAbI OT AHTPONOreHHbIX 3anH3HeHMﬁ npoxogATt B HactoALlee
BpemAa Npon3BoAacTBeHHbIE NCMbITaHMA, MO OKOHYAHUU KOTOPbIX MOXXHO 6y,£|,6T cyanTb 06 unx
TEXHOJ/IOTNYECKOM Sd)d)eKTVIBHOCTVI M BO3MOXXHOCTU NPpUMeHeHNA B TEXHONTOTUN OYNCTKU NPUPOAHbIX BOA,.

B cBA3n c aTm B ,Cl,aJ'IbHEl\/‘ILLIEM 6onee AEeTa/ibHO OCBEWLaeTCA TEXHO/I0NMA O30HNPOBAHNA U COp6LI,MVI.

4.1.1. O30HUposaHue eo0bl

D O30H NpMMeHAeTcA A1 OYUCTKM BOAbI OT 3arpA3HEHUA NPUPOLHOr0 U aHTPOMNOFEeHHOTO
NPOUCXOXKAEHUA:

AN CHUXKEHMSA COAeprKaHMA T'YMUHOBbBIX BELWECTB, 06YC/10B/IMBAOWMX LBETHOCTb BOAbI;
ANA yAaNeHua 3anaxoB U NPUBKYCOB;

ANA yaaneHus cneundryecknx opraHMYeckux 3arpasHeHnit - peHonoB, HepTenpoayKToB,
necTMunaos, aMMHOB U MHOTUX APYTUX;

AnAa yaaneHmnAa HeopraHM4yecCkmnx COGLI,MHEHMIZ: Kenesa, mapraHua, ceposoaopoaa;

ana obessa paxXnBaHMA BO4bl.

D B 3aBMCMMOCTM OT KQ4eCTBEHHOTIO N KONMYECTBEHHOIO COCTaBa 33Fpﬂ3HEHMVI BOOOUCTOYHUKA
BO3MOHbl Pa3/inidHble BapnaHTbl NPUMEHEHNA O30HA B TEXHO/ZIOTMK BOAONOATrOTOBKHA.

Ha puc. 9 npeagcraBaeHa TpagnuymnoHHaAa cxema O4YMnCTKM BoAdbl C OTCTOMHMKAMU U d)VII'IpraMVI C
MCNOJZ1Ib30OBAHMEM 030HA U aKTUBHDbIX yrneﬁ.

BO3MOXHbI cnesytolime BapuaHTbl BBe4EHUA O30Ha.

OaHOCTyneHHOe 030HUPOBaHMUeE: NCNOJIb30BaHWe 030Ha Ha CTagumn npensapuTesibHOro oKNUCi1eHnA soabl
nnun nocne Koal'y}'IFILI,MOHHOI\;I €€ OYNCTKKM nepen nec4aHbIMU NN YTONTbHbIMU d)MI'IpraMM.

MepBuyHOE 030HMpPOBaHME (MPELO30HMPOBAHME) NPOBOAMUTCA B LIENAX OKUCAEHMA NIETKOOKUCAAEMbIX
OPraHNYECKMX M HEOPraHUYECKUX 3arPASHEHUIA, YyULEHUA NPOLLECCca KOaryIMpoBaHuaA, a TakKe ans
YyacTuyHoro obessapakMBaHMA BoAbl. B aTom ciyyae ncxoaHas Boaa obpabatbiBaeTca He6oAbLINMMM
[03aMM 030Ha.



Puc. 9. anMEHEHMe O30Ha U aKTUBHbIX er'IEVI Ha CTaHUMAX C ,CI,BYXCTYI'IEHHOﬁ CXEMOW OUNCTKU BOAbI:

1 - nopava pe4yHol BoAbl; 2 - NepBUYHOE 030HMpPOBaHME; 3 - NePBUYHOE X0pUpoBaHmMe (Npu
HeobxoaMMOCTH); 4 - BBOA KOArysHTa; 5 - cmecuTenb; 6 - OTCTOMHUK (MM OCBETNTE/Ib CO B3BELLUEHHbIM
0CagKom); 7 - BTOPUYHOE 030HUPOBaHME; 8 - necyaHblt GUAbTP; 9 - yrosbHbI dUabTp; 10 - TPETUYHOE
030HMpOBaHUe; 11 - BTOPMYHOE XN0pupoBaHue; 12 - pesepByap Yncton Boapl; 13 - nogadva NnUTbeBOMN BOAbI
notpeburento

[ByxcTyneHHOe 030HUpOBAHUE: NpeaBapUTEe/IbHOE 030HUPOBAHME U 030HUMPOBAHUE Nocae
KoarynsumMoHHo o6paboTkM Boapl.

BTopuyHOe 030HMPOBaHME BOAbI NO3BOAET OCYLLECTBAATL AaNbHelwee, 6onee rnybokoe okMcieHne
OCTaBLUMXCA 3arpsAsHeHni. OHO noBbIWaeT 3pPEKTUBHOCTb COPOLMOHHOW OUYMCTKMN M NPOANEBAET CPOK
CNY>K6bl aKTUBHOCO YI/1A [0 PeakT1saLmm, B AaHHOM C/lyuyae 030H BBOAUTCA nepes necyaHbiMm 1amn
Yro/ibHbIMU GUABTPAMM.

TpexcryneHHoe 030HUPOBaHME: NPeaBapUTEIbHOE 030HMPOBAHME NOC/IE KOAryALMOHHON 06paboTkM u
030HMPOBaHMWE NOC/IE MOJIHOW OYUCTKM BOAbI.

3aKNtoUUTEIbHOE 030HUPOBAHWE OUMLLEHHOW BOAb! (MOCT-030HMPOBaHME) obecneynBaeT NoaHoe
obe33apaxkmBaHMe U yayyLWaeT OpraHoNEHTUYECKME NOKa3aTenn BOAbI.

Cnocob 1 mecTo BBeAeHMA 030Ha B 06pabaTbiBaemMyto BOAY ONPeAenseTca KOHKPETHO 418 Kax4oro
cny4yasn. Ho OpUEHTUPOBOYHO MOMKHO CYUTATD, YTO /106OI U3 YKa3aHHBIX Bblle BapUaAHTOB (MK coYeTaHne
nx) LenecoobpasHo UCMOAb30BaTb NPU NPOEKTUPOBAHNM U HOBOM CTPOUTENLCTBE CTaHLMI. Ha
CYLLECTBYIOLLMX COOPYKEHUAX peasibHbIM ABNAETCA BBEAEHWE 030Ha B UCXOAHYIO BOAY, YTO AONKHO BbiTb
NOATBEPKAEHO TEXHONOTMYECKOM LLenecoobpasHoCTbio MeToaa.

D O30HMpOBaHMG ABAeTCA ad)d)eKTMBHbIM METoOA0M OYMUCTKU BOAbl B YKAa3aHHbIX C/ly4anx. OpaHako npu
Bbl60pe CXemM 1 peXXmmos 030HMpPOBaHMA BOAblI MHOTAa AONYCKAOT HEBEPHbIE peELUEHNA, O6yC}'IOBI18HHbIe
OLUMBOYHbBIMMU npeagcraBneHnAMMU, OCHOBHbIMU N3 KOTOPbIX ABNAKOTCA Cieayrouime.

@ Pexxnmbl 06pa6OTKM BO4bl O30HOM N CXeMa 030HMUPOBaAHUA BbI6MpaPOTCﬂ 06bIYHO Ha OCHOBAHUK AaHHbIX
¢M3MKO-XMMM‘-I€CKOI'O daHann3a anpo,a,Hoﬁ BOAbl. BMecTe ¢ Tem U3BECTHO, YTO KAYecTBO BOAbI B



BOAOMUCTOYHMKE NMPU ee ABUKEHMUM NpeTepneBaeT 3HaYMTe/IbHblE U3MEHEHWSA, NO3TOMY NS KaXKA0ro
C/ly4an YCNOBUA KaK peareHTHoM 06paboTKK, TaK M 030HMPOBaHUA ByayT Pas/IMUYHbIMM.

3aHaCTyPO NPoOn3BOJIbHO, 6e3 BcAKMX 060CHOBaHUI NMPUHUMAKOT 403y 030Ha, No KOTOpOVI PaccynTbIBalOT
npon3BoanNTENbHOCTb O30HATOPHOIO O60py,£l,OBaHMF| M pasmMmeLlaloT 3aka3 Ha U3rotoBsieEHNE Ha 3aBoje. B
3TOM C/Qly4ae TeXHOJ/10rm4yecCkana cxema npmmeHeHMA 030Ha OCTaeTCA Hel'lp0p36OTaHHOi;l. Bo3moHble
HEeAOoCTAaTKM 3TOro nogxoaa 6y,D,YT BblABJ/IEHbI TO/IbKO B npouecce nposeaeHMA NyCKOHaNaA04HbIX pa60T,
Korga ncnpasuTtb OLNBKM NPaKTN4eCKN HEBO3MOXKHO.

® MHorve npeanpuATMA PacCUMTbIBAIOT Ha TO, YTO C BBEAEHNEM 030HMPOBAHUA MOXKHO ByAEeT NONHOCTLIO
OTKa3aTbCA OT X/1I0PUNPOBaAHNA U UCKTHOYUTb X10P U3 TEXHONIOTMYECKOM CXeMbl OYUCTKU BOAbl. Kak
NMoKasblBaeT 3apyberKHbIN M OTeYECTBEHHbIM OMbIT, MPUMEHEHME 030HA HE NMO3BOJIAET UCKAOYUTD
MCMNO/Ib30BaHWE X/10pa, XOTA 4033 X/I0Pa MOXKET ObITb YMEHbLUEHA. ITO CBA3aHO C TEM, YTO 030H HbICTPO
pasnaraercs B BOAE U He 0bnafaeT NPosIoOHIMPYOWMM bakTepuunagHbiM gencrtemem. MNoatomy ans
obecneyeHns HageKHoM n 6e3onacHoOM B CAaHUTapPHO-TUIMEHNYECKOM OTHOLIEHUWN PaboTbl BOAONPOBOAHbIX
ceTel LONKHO NPOBOAMTLCA 3aKAt0UMTEIbHOE 06€e33aparkMBaHMe BOAbl A03aMU X10Pa,
obecrneunBaloLLMMmM COAEPKaHMe B BOAE OCTaTOMHOrO Xs10pa Ha yposHe 0,3 - 0,5 mr/n.

D Kpome Toro, Kak noKasanu pesynbTaTtbl UCCAeA0BaHMI U NPAKTUYECKUIA OMbIT, HEMPaBUIbHOE
NCMO/Ib30BaHNE 030Ha MOKET MPUBECTU U K YXYALIEHMIO MPOLECCOB OYMUCTKM BOAbI.

® TaK, Npy1 030HMPOBAHNM HEKOTOPbLIX BOZ A,03bl 030HA CYLLECTBEHHO BAMAIOT HA NOC/AeAyOLWNIA npoLecc
KOary/iMpoBaHus, T.e. CyL,EecTByeT AOCTAaTOYHO Y3KMIA AMana3oH UX ONTUMAaJIbHbIX 3HAYEHU, MeHbLLE
KOTOPOro 030HMpOoBaHWe HeadEKTUBHO, a NPU BONbLIMX A03aX OTMEYAETCA NOSBEHNE B3BECU B
GUNbTPOBAHHOM BOAE M NOBLIWAETCA KOHLEHTPALMA OCTaTOYHOTO a/lOMUHUA.

® B page cnyyaesB 030HMPOBaHWE BOAbl CNOCOBCTBYET yBENNYEHUIO KOHLLEHTPALMM HEKOTOPbIX XMMUYECKUX
3arpAsHeHnin, Hanpumep GeHON0B, KOTOPble MOryT 06Pa30BbIBATLCA B PE3Y/IbTaTe HEMOHOMO OKUCAEHUA
apoMaTMYECKMX COeANHEHMI, NPUCYTCTBYIOLLMX B BOAE.

M3BeCTHO TaK:Ke, YTO B MPOLLeCcCe 030HMPOBaHNA BOAbI BO3MOXKHO 06pa3oBaHne NOHGOYHbIX NPOAYKTOB, M3
KOTOpbIX Hanboee NpeacTaBUTeNbHbIM ABAAETCA dopmanbaerns. OAHAKO NpU NocaesyoLe
COPOLMOHHOM OYMCTKE Ha YroNbHbIX GUABbTPaAX coaepKaHue popmanbaermaa CyLecTBEHHO YMEHbLLAETCA.

® O30HMPOBaHME, NPUMEHAEMOE KaK CaMOCTOATE/IbHasA CTYNeHb B TEXHOJ0MMWN OYUCTKU BOAbI, HE BCeraa
No3B0/AET pellnTb NOCTaBAEHHYIO 3a4a4y NoBblleHUA ee 3pdeKTUBHOCTU. Mo3ToMy cOpbLMOHHAaA CTyNeHb
OYUCTKM BOAbl B BONBLUMHCTBE C/ly4aeB ABAseTCA 06A3aTeIbHON.

D O606LLI,a’r'I OTMEYEeHHbIE Bbllle HEAOCTATKN U OLINOBKMK B NPaKTUuKe NpUuMeHeHMA 030Ha NPn O4YUCTKE
BOA4bl, BUAHO, YTO obecneunTb Hambonee paunoOHabHble peweHnA No ero NCnosib30BaHMO BO3MOXKHO
TOJ/IbKO Ha OCHOBE U3y4yeHuA Baawmo,u,eﬁcmma O30Ha C APYITMMU TEXHONTOTNYECKMMUN NprueMmaMmn O4YUCTKNA.

M3 aTOro cnedyert, UTO B KaXK40M KOHKPETHOM C/lydae HeobxoaMMbl: NpoBeAeHMe NpeanpoeKTHbIX
TEXHO/IOTUYECKUX UCCNeloBaHUI, B pe3y/ibTaTe KOTOPbIX MOYKHO 060CHOBaHHO CyAUTb O
uenecoobpasHocTM 1 3pHeKTUBHOCTU 030HUPOBAHUA, HEOOXOAMMOCTU NCMOIb30BAHUSA COPOLMOHHON
OYUCTKM BOAbl; onpeaeneHne MecTa BBOAa 030Ha B 06LLel TEXHONOTMYECKOM CXeMe U OLLEHKa ero BUAHUA



Ha OCHOBHbIE NpoueCCbl O4YNCTKMN BOAbl, TPUMEHAEMbIE Ha AaHHOﬁ BOAOO‘-IMCTHOVI CTaHUWMK, a TaKXKe
YCTaHOB/IEHNE PACYHETHO-KOHCTPYKTUBHbIX NApaMeTpoB MeTo4da.

D N5 NoBbilIEeHUA TEXHNUKO-3KOHOMMYECKUX MOKa3aTe et MeToaa 030HUPOBaHUA U ero 3$pHeKTUBHOCTY,
KaK NMoKasblBaeT 3apyberKHbli OMbIT, 030H MOXKET ObiTb MCNO/Ib30BaH COBMECTHO ¢ YP-061y4eHnem,
npUMeHeHNeM NepoKkcnaa BoAOPOoAa M Np., YTO TaK:Ke TpebyeT sKCnepMMeHTaNbHOM NPOBEPKU U
obocHoBaHuA.

4.1.2. CopbyuoHHas o4ucmika 600bl

CopbUMOHHbI MeToA, NPUMEHAETCA B OCHOBHOM A1 NOBbILWEHWS TYOUHbI OYUCTKU BOAbI OT
AQHTPOMOreHHbIX HEOPraHUYECKMUX M OPraHUYECKUX 3arpA3HEHN, a TaKKe ANs yaaneHus NpoayKToB
X/IOPUPOBAHNSA U O30HNPOBAHMA Ha 3aKNHOUYNTEIbLHOM 3Tane 06paboTKn BoAbl.

MpenmylLectsa COpbUMOHHOIO MeToAa: yAaaNeHMe 3arpasHeHNn YpesBblYaliHO WMPOKOMN NpUpoabl A0
Nto60i OCTaTOYHOM KOHLLEHTPALUMK, OTCYTCTBME BTOPUYHbIX 3arpA3HEHUIA U BO3MOXKHOCTb YNpaBaeHUs
NpPOLEccoMm.

Hapsaay ¢ 3TMM NoBbIWaeTCa HaaeXHOCTb PaboTbl BOAOOUYNCTHON CTaHLMK B LLe/IOM U rapaHTUpyeTcs
Tpebyemoe KayecTBo NUTLEBOW BOAbI.

B KauecTBe COPOLMOHHbBIX MaTEPNANOB NPUMEHAIOTCA aKTUBHbIE YI/IM OTEYECTBEHHOTO U 3apyBeXHOro
NpOu3BOACTBA.

Bo3MoKHbl ABa cnocoba UCNONb30BaHUA aKTUBHbIX YrNei:
- BBeAeHue NopPoLWKoobpasHbIX aKTUBHbIX yraei (yrnesaHue Boapl);

- NPUMEHEHWE 3€PHUCTbIX aKTUBHbIX Yr1el (rpaHyIMpPoBaHHbIX U AP06aeHbIX) B KaUecTse 3arpysKku
COPOLMOHHBIX GUNLTPOB.

4.1.2.1. NMpumeHeHNe NOPOLUKOO6pPasHbIX yraei

D Haunbonee cnoKHble CUTyaLMM Ha BOAOMPOBOAAX BO3HUKAOT B Nepuoa NaBoOAKOB, KOraa B
BOAOMUCTOYHMK NOMAaAatoT 3arpA3HEHMA, HaKoMIeHHble Ha BogocbopHol Tepputopun. Ocobyto onacHOCTb
NpeAcTaBAAOT 3a7M0Bble BbIGPOCHI NPW NPOMBbILLAEHHbIX M TPAHCNOPTHbIX aBapUAX, HapyLEHUAX
NPOM3BOACTBEHHbIX PEXKUMOB U CTUXMIMHBbIX BeacTBmax. OHM BAEeKYT 3a coboi nonagaHue B BO4Y U NOYBY
3HAYMTE/IbHBIX KOZIMYECTB XMMUNYECKMX BELLLECTB TEXHOTEHHOrO MPOUCXOXKAEHMSA, B TOM Yncie
KCEHOBMOTUKOB, KOTOPbIE NPAKTUYECKN He 06Ee3BPEKMNBAIOTCA B XOA4E €CTECTBEHHbIX NPOLECCOB
CaMOOUMLLEHUNA BOAOEMOB.

MaBoAKOBblE U aBapUHbIE MEPUOAbl XapaKTePU3YTCA MHOrOKpaTHbIM (B 10 pas 1 6bonee) yBennyeHmem
CoLEeprKaHUA Npumecel B Boge, HO Npogoakatotca Hegonro - oT 1 go 10 - 20 cyT.

B npaKTMKe 4acTo BCTPEYAOTCA CUTYALLMM C PE3KUM YBENIMYEeHUEeM 3arpsAsHeHunii B Boge B 3 - 10 pas B
TeYeHWe HeCKOJIbKMX OHEN Mo TaKMM NoKasaTenAam, Kak 3anax, HepTenpoayKTol, eHonbl, beH3(a)nupeH u



T.M. CTpOMTeﬂbCTBO NOZTHOTO KOMNJ/IEKCA OYNCTHbIX COODY)KEHMﬁ Ha 3TOT YPOBEHb U NEpPNO SKOHOMUYECKHN
HELI,EIIECOO6pa3HO, a HEOGXO,CI,MMO NMPUHUMATb CPOYHbIE MeEpPbI, OCyllecTBAEMbIE B AaHHbIX YC/10BUAX.

Ons Takmx cnyyaes M'HLU PO HAWM BOATEO m YN «NHcTuTyT MocBogokaHanHUMNpoeKT» paspaboTaHa
TEXHOJIOTUA OYUCTKM BOAbI C MPUMEHEHMEM HOBbIX CNeLMaibHbIX MAapOK NOPOLIKOOOPA3HbIX AKTUBHbIX
yrnen.

[aHHaa TeXHONOrNA OYMCTKM BOAbI peanusyeTca Haamunem 3anaca cneumnduyeckoro copbeHTa ¢
O/IUTENIbHO COXPaHAEMOM aKTUBHOCTbIO, KOTOPbIM MCMO/b3YEeTCA B SKCTPAOPAMHAPHOM cuTyauum ¢ ntobon
HEeobXo0AMMON MHTEHCUBHOCTLIO.

D [na atoi uenn npepnaratotca 6onee apdekTMBHblIE MOANPUKALIMM N3BECTHLIX NOPOLLKOODBPA3HbIX
aKTMBHbIX yrnei: OY-All, OY-b12, OY-B15, APA-23 n Al-3MM. Bce yKasaHHble cOpbeHTbI MoryT
BbINYCKaTbCA B MPOMbILLIIEHHOM MacluTabe Ha AENCTBYIOLLMX POCCUICKUX NpeanpuaTmaXx.

Pa3paboTaHHas TeXHOOMMS NPUMEHEeHa Ha HECKOJ/IbKMX BOAOOUYUCTHBIX CTAHLMAX, IAe NOPOLLIKOO6pasHbIN
yrosb ncrnonb3yetcs B TedeHune 10 - 20 cyt/roa, B OCHOBHOM peluas npobaembl MMKOBOM Ae3o40paumm
BOAbI, @ TaKXKe NO3BONAET CHU3UTb ee okucnaemocTb Ha 30 - 50 %, LuBEeTHOCTb 1 coaepKaHue xenesa - Ha
15-30 %.

4.1.2.2. NMpumeHeHune 3epHUCTbIX yraien

I:. Mpu MCNONb30BaHNM 3€PHUCTbIX aKTUBHDIX YrNei B KauecTse 3arpyskn GuasTpoB HEO6X0ANMMO UMETb
B BUAY CNeAyIoLMe MOMEHTbI.

# Hanbonee npeanoututenbHbl ciesyoline Mapkn akTuBHbIX yraei: JAY, ATOB, ATM, CKT-6A, Ar-3,
KOTOPbIE MOTYT 6bITb BbINYLLEHbI POCCUNCKUMU NPEANPUATUAMM, a TaKKe aKTUBHbIe yran «Punbtpacopb-
300» n «dunbtpacop6-400» dpupmbl «YemsupoH KapboH» (Benbrus) v apyrux npovssogutenei.

® HU P® HUN BOATEO pa3paboTaHbl HOBble MapPKU aKTUBHbIX YINeN AN U3BNEYEHUA U3 BOAbI Pa3/IMUHbIX
3arpasHeHnit: CKA-515 n CNAK-27/[, - ana yaaneHus m3 BoAbl AMOKCUHOB M TOKCUYHbIX KCEHOBMOTMKOB,
Cnn3-5K n Cnns3-74 - ana agesogopauymm soabl, CAH-134 1 CAH-120K - ana o4ncTku BoAbI OT
HepTeNnpoAyKTOB.

#® pMmMeHeHMe aKTUBHOIO YINA B KauecTBe BEPXHEro C/10A B ABYXC/NI0MHbIX YrosibHO-MeCcYaHbIX 3arpy3Kax
GUNBbTPOB MOKET BbITb PEKOMEHA0BAHO TO/ILKO KaK BpeMeHHan mepa, MOCKOJIbKY B TaKMUX CAydasnx
COpBUMOHHAN eMKOCTb YINA CYLLECTBEHHO YMEHbLIAETCA UAKN NOAHOCTbIO McYepnbiBaeTcsa Yepes 3 - 6 mec
3KCNAyaTaumm B pesybTaTe KoAbMaTaumMm nop yraa rMapooKUCbi0 antoMUHMA. ocie 3Toro yroab HaunHaeT
paboTaTb Kak 06blYHAA OCBET/AIOLLAA 3arpy3Ka.

# B MMpPOBOI NpPaKTMKe HalLen WMpPOKoe NpumeHeHue yroab TL-830. 3TOT yronb cneumnanbHo pa3paboTaH 1
npegHasHayeH 49 3aMeHbl necka. 1o 4aHHbIM 3KcnayaTauum 3a pybexkom, dpunbTp ¢ yrnem TL-830
OPUEHTMPOBOYHO PaboTaeT Kak MeXaHUYeCKUI, ouMLLaA BOAY NOC/AE OTCTOMHUKOB OT B3BELUEHHbIX
BELLLECTB, M KaK COPOLMOHHbIN - yAaNseT pacTBOPEHHbIe OpraHUYecKme 3arpA3HeHns, B T.4. U
AHTPOMOreHHbIe.



OTeyecTBeHHbIV ONbIT NpuMeHeHua yraa TL-830 B Poccmm oTcyTcTBYET. B CBA3M € 3TUM ANA pelleHns
BOMpoca o LenecoobpasHOCTU NPUMEHEHUA 3TOTO YA HeE0b6X0AMMa ero NPoBepPKa B OMNbITHLIX UAK
NPOU3BOACTBEHHbIX YCNOBUAX.

#® Hanbonee LenecoobpasHo MCNOMb30BaTb aKTUBHLIN YIb Ha CTAHLUKN B OTAE/IbHO CTOALLMX COPOLUMOHHBIX
dunbTpax, NpeacTaBAAILLNX COOOM TPETbIO CTYNEHb OYUCTKM BOAbl. ITOT METOA ABAAETCA HALEKHbIM C
CaHUTAPHO-TUIMEHNYECKOWN U TEXHOIOTMYECKON TOYEK 3pEHMUS.

MoCcKonbKy Ha COPOUNOHHDBIN GUIBTP NOCTyNaeT oYMLLLEHHAA BOAA, TO Yro/lb paboTaeT TONIbKO Kak copbeHT
W CNYXKUT B OCHOBHOM A1 YAANEHUA U3 BOAbI OPraHUYecKkux 3arpsasHeHuin. Mpu asTom Cpok cyKbbl yras B
3aBMCUMMOCTM OT KayecTBa BOAbl BOAOUCTOYHMKA MOMKET AOCTUTATb 3 1T, a KaK MOKa3blBaeT 3apybekHbIi
OMbIT, B C/ly4ae NPUMEHEHUA NpeaBapuTe/IbHOro 030HMPOBAHUSA CPOK UCMO/Ib30BAHUA YIS YBEANYNBALTCA
8o 5-10 ner.

@ TaK Kak NPOEKTUPOBAHNE N CTPOUTE/IbCTBO COOPYHKEHMUIN COPOLMOHHOMN OYMCTKM NOTPEDYET AOCTAaTOYHO
ONNTENIbHOrO BPEMEHU 1 3HaUYUTE/IbHbIX KanuTaibHbIX 3aTpaT, B KaYecTBe BpeMeHHOro BapnaHTa MOXHO
pekomeH40BaTb NepeobopyaoBaHMe necyaHbix GpUIbTPOB B COPOLMOHHbIE C MOJIHOM 3aMEeHOM NecyaHom
3arpysKu Ha yroJibHyto.

D B cnyyae NnpMMeHEHMA aKTUBHOTO Y Ha BOAOOYMCTHOM CTaHLMM HEO6X0AMMO NPeayCcMOTPETb
NPOEKTUPOBAHME N CTPOUTENLCTBO LiEXA PEAKTUBALMMN AN OCYLLECTB/EHUA NEPUOANYECKON peaKTUBaLK
yrasa.

Hanbonee uenecoobpasHbiM MO TEXHUKO-IKOHOMUYECKMM MOKA3aTeNsAM ABNAETCA TEPMUYECKMIA METO/,
peakTMBaLMK, NPU KOTOPOM YroJib noaBepraeTcs Bosgeictanio Temnepatypbl 700 - 800 °C 6e3 goctyna
Bo3ayxa B TedyeHue 15 - 20 muH.

OpraHusauus peakTMBaLMM yraa HENocpeACTBEHHO Ha MJOLAAKE BOLOOUYMCTHBIX COOPYIKEHUI MOXKET BbITb
onpasAaHa /MLb B c/ly4ae 06paboTKM 3HAUUTENbHbBIX 0OBEMOB YA Ha KPYMHbIX CTAHLMAX OYUCTKM BOAbI.
Hanbonee nepcnekTMBHLIM ABASETCA YCTPONCTBO PEFMOHANbHbIX Y3/10B peakTMBauuu yraa (Ha obnactb,
pecnybaunky n ap.).

Mpu peaKkTMBaALLMM YIAA A ero neperpyskm npeaycmaTpmuBaeTcs cucTema rmapoTpaHcnopTa (C NomoLLbio
nepeHoOCHOro rmgpoanesatopa). MoTepu yras Npu TEpMUYECKOW peakTuBaLmMm cocTaBnsaoT 15 - 25 %.
CopbLMOHHAA eMKOCTb Y1l BOCCTAHABAMBAETCA NPAKTUYECKU MONHOCTbIO.

PaboTbl N0 NpoeKTMPOBaHUIO 060pYyAOBaHMA U LEXOB peakTuBaumm npoBoaATt LIMKBEXM (r. CaHKT-
Metepbypr) n NO «CopbeHT» (r. Mepmb).

D B cnydasax pacnonoXeHma BOAOOUYNCTHbIX CTaHLI,MVI ropogos B6/113M 3aB0O/0B - I'IpOVI3BOp,VIT€I1€l71
dKTUBHOIO yrnAa BO3MOXXHa ero peaktnBaumna Ha 3aTUX 3aBOod4ax NyTem AOCTAaBKU OTpa6OTaHHOI'O COp6€HTa.

D BmecTte c Tem, ogHa COp6LI,MOHHaF| O4YUNCTKa, TaKXKe KaK n 04HO O30HMNPOBaHWNE, He BCerga No3BosAeT
pPewnTb NOCTaBNEHHYIO 3a4a4y NOBbIWEHUA 3¢¢eKTMBHOCTM OYUCTKM BOAbl. [ToaTOMY B 60NbLINHCTBE
Cc/lydaeB npeanoyvTutTesibHO CoBMeCTHOE NpuMeHeHe O30Ha U COp6LI,VIM Ha aKTUBHbIX YIrnAX B 4ONOJ/IHEHNE
K TPagNLMOHHbIM CXeMaM OYUCTKHN.



4.1.3. CoemecmHoe npumMmeHeHuUe 030HA U AKMUBHO20 yanA

D O30HMpOBaHUE M COPOLMOHHYIO OYMCTKY BOAbI C/iegyeT NPUMEHATD B C/IyYasX, KOraa BO4OMCTOUYHUK
MMeeT NOCTOAHHbIN YPOBEHb 3arpA3HEHMA aHTPOMNOreHHbIMW BELLECTBAMM WUJIM BbICOKOE COLEpKaHMe
OpraHMYeCcKMX BELEeCTB MPMPOLHOrO NMPOUCXOXKAEHUSA, XapaKTepPU3yemMblxX NoKasaTeIAMU: LLBETHOCTb,
nepmaHraHaTHaa OKUCIAEMOCTb U Ap.

I:. O30HMpOBaHUe BoAbl U Nocieaytowan copbLUMOHHaA 04MCTKa Ha GUNbTPAX C aKTUBHbIM Yr/iemM B
coYeTaHUM C CyLLeCTBYIOLLEN TPaaULMOHHOM TeXHOI0TMel BoAONOArOTOBKM obecneynBatoT rnyboKyto
OYUCTKY BOAbl OT OPraHN4YeCKnx BanHBHeHMVI M NO3BONAKOT NONAYYNTb NUTbEBYIO BOY BbICOKOIo Ka4yecTBa,
6e3onacHyto 414 340P0BbA HACe/IeHUA.

I:. YunTbiBaA HEOAHO3HAYHbIN XapaKTep AeACTBUA 030Ha U 0COBEHHOCTU NPUMEHEHUA NOPOLIKOOHBPa3HbIX
N 3ePHUCTbIX aKTUBHbIX YI/el, B KaXA0M C/ydae Heo6XoaMmo npoBeaeHue cneunanbHbIX
TEXHONOrMYECKUX UCCNe0BaHNIt (MM U3bICKAHUI), KOTOPbIE MOKaXYT LenecoobpasHoCTb U1
3pPEKTUBHOCTb NCMO/Ib30BAHMA AaHHbIX TEXHOIOTUN.

Kpome Toro, B xo4e Takunx nccaenoBaHuii byayt onpeaesieHbl PacieTHO-KOHCTPYKTUBHbIE MapamMeTpbl
MeToA08B (ONTMManbHble 403bl 030HA B XapaKTepHble nepuoapl roga, KospOULMEHT UCNOb30BAHUA 030Ha,
BpeMA KOHTaKTa 030HOBO3AyLIHOW cmeck ¢ obpabaTbiBaemoit BoAoM, TUN copbeHTa, CKOPOCTb
bUAbTPOBaHUA, BPEeMA 40 PeaKTMBaLMM YrobHOM 3arpy3Kun U PEXNM peaKkTMBaLmMn C onpeaeieHnem ero
annapaTypHoro opopmaeHna), a TakKe Apyrue TeXHON0rMYEecKne 1 TEXHUKO-3KOHOMMUYECKMe BOMPOCh!
NPUMeHEeHNA 030Ha U aKTUBHbIX Yriel Ha BOAOOYUCTHbIX CTaHLUAX.

D Bnpeapb A0 NpoBeAeHMA TaKMX U3bICKAHWI MOTYT BbITb AaHbl INLWb CAeAyloLLMEe OPUEHTUPOBOYHbIE
napameTpbl METOAA 030HUPOBAHUA U copbLun.

#® PacyeTHble 103bl 030Ha U3MEHAIOTCA B AManasoHe oT 1 - 1,5 ao 20 mr/n. MeHblune A03bl 030Ha
OTHOCATCA K NepPBMYHOMY O30HMPOBAHUIO M OHW XapaKTepHbI A5 3UMHero nepuoaa. CpegHune 3HaYeHus
003 030Ha (3 - 5 Mr/n) oTHOCATCA K Nepuroaam NaBoAKOB U K NeTHEMY nepuoay. bosblias Ao3a 030Ha
OTHOCMKTCA K OYUCTKE BbICOKOLBETHbIX BOA,

® Ye/IbHbIA Pacxof, 3/1eKTPO3HEPr1 030HATOPHOM CTaHLMU NMPU HOPMasIbHOM pexkume He 6onee 23 KBT/u
Ha 1 Kr o30Ha.

® KOHUEHTpaUmMA 030Ha B 030HOBO3AYLIHON CMecK nameHaeTcs ot 15 4o 22 mr/n B 3aBUCMMOCTM OT
Tpebyemoi 3pPEeKTUBHOCTU U TNYOUHBI OYUCTKM, @ TAKIKE YPOBHS 3arpasHEHU BOLOUCTOYHMKA.

& KOHTaKTHble Kamepbl COCTOAT U3 3 PeakynOHHbIX OT,D,EﬂEHMﬁ M BO34yXOOTOENUTENA. B Kamepax
ocyuwecrBnaeTca cmelweHune O30HOBOBLI,VLLIHOI71 Cmecun C o6pa6aTb|BaeM0171 BO,CI,OVI; cmelwleHune nponssoaunTca
no npuHUuMny 6ap60TI/IpOBaHl/Iﬂ B NPOTUBOTOKE. Ona cospaHua NMPOTUBOTOYHOIO ABUXEHUA Kamepbl
pa3aeneHbl mexay cobol CTpyeHanpaBaalnwWmmMmm neperopogxkamm, O6eCI'Ie‘-IVIBaIOLLI,VIMVI ABUNXKeHne soabl B
HanpasB/1eHUN CBEPXY-BHU3.

& [Ina pacyeTa KOHTAaKTHbIX KaMepP BO3MOXHbI CaieAyouwne napameTpbl:



- NPOAONKUTENIbHOCTb KOHTaKTa BOAbl C 030HOM - 5 - 15 MUH, cunTan cymmapHoe Bpems npebbiBaHUA BOAbI
B 3 oTAENEHUAX;

- NPOAO/IKUTENBHOCTb ﬂp86bIBaHMﬂ BO4bl B BO3AgyxootTaenuntene - 2 - 30 MMH B 3aBMCMMOCTM OT MecCTa
pacnonoxXeHuAa KOHTAKTHOM Kamepbl,

- BbICOTa C/104 BOAbl B Kamepe - HE meHee 4,5 m.

® B KayecTse AMCNepraTopos 030HOBO3AYLLHOM CMecH Liesiecoobpa3HO 1CMNO/b30BaTh ME/IKOMY3blipUaTble
aspartopbl.

@ [1na pacyeTa yronbHbix GUAbTPOB PEKOMEHAYETCA CNeAyoLWmMii AMana3oH BE/INUYNH:
- CKOpOCTb puabTpaumm - 5 - 15 m/y;

- BbICOTA CNOA aKTUBHOro yrna -1 - 2,5 m;

- Bpems KOHTaKTa obpabaTtbiBaemoi BoApbl C yr/iem - 6 - 15 muh;

- MIHTEHCUBHOCTb MPOMbIBKM - 10 /1/(c-m?) (a1A yraeit ATM v ATOB) 1 14 - 15 n/(c-m?) (a1a yraeit mapok Ar-3
n OAY);

- MPOMbIBKY YrOJIbHOM 3arpy3Ku NpoM3BOAMUTb HE peXKe O4HOro pasa B 2 - 3 CyTOK. [poAofKUTENBHOCTb
NPOMbIBKM - 7 - 10 MUH.

D Kak n3BecTHO 13 3apyberKHOM NpaKTUKK U pe3ynbTaToB nccnegosaHuini HIM KBOB, B npouecce
OKUCANTENbHO-COPOUNOHHOMN OYNCTKM (COBMECTHOIO NPUMEHEHWUSA 030HA U aKTUBHbIX YIel) MMeEeT MecTo
COMYTCTBYOLWMI NpoLLecc BMONOTMUYECKOM OYMUCTKMN BOAbI HA aKTUBHbIX YIAAX, YTO NPUBOAUT K NOBbILLEHMIO
3¢ dEKTUBHOCTN METOAA, @ TAKMKE CYLLECTBEHHOMY YBE/IMYEHUIO MEXKPEAKTUBALMOHHOIO CPOKa paboThbl
Yro/IbHOM 3arpy3Ku.

4.2. 06paboTKa 1 yTUAIU3aLUA 0CaAKOB BOA00UYNCTHbIX CTaHLUNA

MoAroToBKa BOAbI M3 NPUPOAHbIX UCTOYHUKOB B LENAX XO3ANCTBEHHO-MMUTLEBOIO BOAOCHABKeHNA 06bIYHO
CBAA3aHa C NPUMEHEHNeM peareHToB (B OCHOBHOM COJ/1ei afloMUHMUA) 1 06pa30BaHNEM 3HAUUTEbHbIX
KO/IMYECTB 0CaAKOB.

Hanbonee pacnpocTpaHeHHbIMW B OTEYECTBEHHOW NPaKTUKe Npuemamm 06paboTKM 0CafKOB ABAAIOTCA UX
€CTeCTBEHHanA CyLIKa Ha cneumanbHbIX NAoLWaaKax, Cbpoc B UCKYCCTBEHHbIE HAKONUTENMN UK
BOAOUCTOYHMKN. MaTepurasbHbIli 1 COLMaANbHBIN ylLepb, HAHOCMMBbIN HapoAHOMY X03aicTBY Poccuu 3a
CYET OTUYKAEHMA 3HAUMTEbHBIX NIOLAAEN, CO3A4aHUA aHTUCAHWUTAPHBIX YCI0BUIA B6M3M rOpOL0B,
YXYALIEHNA KayecTBa MCXOAHOM BOAbl, OTPOMEH U He NOAAAETCA TOUYHOM OLEHKe.

B cBA3M C BbILWEN3NOKEHHbBIM HeO6XOAMM nepexon Ha MHTEHCUBHbIE METOAbI 06pa6OTKVI OCaAKoB B Lenax
YMeHbLEeHNA NX O6'I:€‘MOB, npeagoTspalleHnAa 3arpAsHeHnA Opr)KaIOLLI,Eﬁ cpeabl, nony4eHnAa BTOPUYHbIX
NPOAYKTOB, NPUroaHbIX ANnAa ytTnansauumu. O6p360TKa O0CagKoB NpMpoaHbIX BOA CBA3aHA CO 3HAYUTE/IbHbIMU
TEXHUYECKUMU TPYAHOCTAMU U MATEPUAJ/IbHBIMU 3aTPATaMM, KOTOPbIE 06yCI'IOBI'IEHbI BECbMa HU3KOM



BO,D,OOT,CI,aI-OLLI,eﬁ CI'IOCO6HOCTbIO, ad TaKXXe WNPOKUM ananasoHOM KonebaHui NCXOOHbIX CBOWCTB 0CaaKos,
YTO CBA3aHO C Ka4yeCTBOM BOAbl B BOOOUCTOYHUKE U TEXHO/I0TUEN ee OYMCTKMU.

4.2.1. Cocmas, ceolicmea u Koau4yecmeo ob6pasyouuxca ocadkKoes

Ocagaku, obpasylolmeca B npouecce BOAOMNOArOTOBKM, pa3HO0H6pasHbI Mo COCTaBy M CBOWCTBAM W 3aBUCAT
OT KauyecTBa BO/bl B BOAOUCTOYHMKE: 0CaAKM MafIOMYTHbIX LBeTHbIX Bog, (/M - 6onee 10 rpag-n/mr),
0Cafikun BoA, cpedHeit LBeTHOCTU U myTHocTH (LI/M 5 - 10 rpag-n/mr), ocagku BoA NOBbILEHHOW MYTHOCTU

(U/M < 5 rpag-n/mr).

® OCHOBHbIMM KOMMOHEHTaMMN OCaAKOB ABAAIOTCA NPOAYKTbI TMAPO0AN3a KOAryasaHTa U 3arpa3HeHus,
coeprKallmeca B UCXOAHOMN BOAE MUHEPAIbHOTO M OPraHNYECKOro NMPOUCXOXAEHNS.

Ocagaku, obpasylolmeca Npu O4NCTKE MaNIOMYTHbIX LBETHbIX BOA, XapaKTepusytotcs 6oee BbICOKOM
BNAXHOCTbIO, 60/1€€ BbICOKUM COAepKaHMEM OPraHUKM U TMAPOKCUAA aIHOMUHUA Y HUSKUMMU
BOA0OTAAOWUMN CBOMCTBAMU, YEM OCaAKM BOJ, NOBbILEHHOW MYTHOCTH.

#® BogooTaatoLyto cnocobHoCTb (GUAbTPYEMOCTb) 0cagKa NPUHATO XapaKTepu3oBaTb YAEe/1bHbIM
conpoTnBaeHnem GUAbTPaLUM, OKa3biBaeMbIM eAMHULEN MacChl TBEpAOKN dasbl, paBHOMEPHO
oTnaratolenca Ha eanHuue niaowaan Gunbtpa Npu GUNbTPaLMM 0CafiKa, BA3KOCTb }KUAKOM $a3bl KOTOPOro
paBHa eaMHULE, U KO3PPULMEHTOM CHUMAEMOCTH.

OcafKu LBETHbIX BOZ, MOHUKEHHOW MYTHOCTU MMEIOT BbICOKOE YEe/bHOE CONPOTUBAEHUE GUALTPALMH (r =
500 + 1200)-10™ cm/r) 1 BbICOKMIT KO3DPULMEHT CrMmaemocTy (s = 0,85 + 0,96).

Ons ynydweHns GunbTPaLMOHHBIX XapaKTEPUCTMK 0CALKOB TpebyeTca UX npesBapuTesibHas NOArOTOBKaA.
4.2.2. Cnocobbi 06pabomku ocadkos

OTeyecTBeHHasA NPaKTMKa NPOMbILLAEHHON 06PaboTKM 0CaAKOB NPUPOLHbIX BOA HAX04UTCA B CTaAnUU
OCBOEHMSA TEXHONOMMYECKMUX MPOLLECCOB, NO3TOMY B HACTOALLLEE BPEMA FOTOBbIX TUMOBbLIX PELUEHMI He
cywecTsyeT. Bbibop onTMManbHOM TEXHONOTMW AO/IKEH OCHOBbIBATHLCA HA 3KCMEPUMEHTAJIbHbIX
NCCAef0BaHUAX C PeasibHbIM OCAAKOM M C YYETOM CYLLLECTBYHOLLEN TEXHOIOMMYECKOMN CXeMbl 06paboTKu
BOAbl U 06pa3oBaHNA OCafKa, a TakkKe APYrnx GaKTopoB.

MO*KHO BblAE/IUTb HECKO/IbKO OCHOBHbIX CNOCO60B 06paboTKM 0CcafKOoB:

- MexaHuyeckoe 06e3BOKMBAHME OCALKOB C PeAreHTamMmn Ha KaMepHbIX U NEHTOYHBIX GUAbTPAX-Npeccax,
ueHTpudyrax u gpyrux annaparax;

- 06p360TKa OCaAKa NpnpoaHbIX BO4 COBMECTHO C OCaAKaMM CTOYHbIX BO4 HA CTaHUMAX OYNCTKU CTOYHbIX
BOA;

- 06paboTKa ocagKa C O4HOBPEMEHHOM pereHepaumen KoaryiaHTa;

- eCcTeCTBEHHOE 3aMOpa*KmMBaHMe N oTTranBaHMe 0CaaKa Ha NaoWaaAKaX 3aMopa*KMBaHMA B COOTBETCTBUU C
KAMMaTtnyeCKMmm ycnosmamm v ap.



Hanbonee wunpoKo npumeHsiembim cnocobom o6paboTKmn ocagKos 3a pyberkom n oTpaboTaHHbIM B
OMbITHO-MPOMbIL/IEHHBIX YCIOBUAX Ha HEKOTOPbIX POCCUMCKUX CTAHLMAX ABASETCA UX MEXaHUYECKoe
06€e3B0OXKMBaHME C NpeaBapUTE/IbHbIM KOHOULMOHMPOBAHUEM PA3/IMYHBIMWU pPeareHTammn: U3BecTbto,
bNOKYNAHTAaMM @aHMOHHOTO, HEMOHOTEHHOTO M KATUOHHOTO TUMOB; KOAryaHTamMMm.

NccnepoBaHWA NoKasanm, YTo M3BECTb NPW BBELEHMM B OCAA0K BbINOAHAET ABOMHYIO PYHKLMIO: KaK
XMMUYECKUIN peareHT, YaCTUYHO PaCcTBOPAIOLLMIA refieobpasHbIi TMOPOKCUA, aNIOMUHUA, U KaK
NPUCaA0YHbI MaTepuan, CHUKAIOLWMIN BEANYMHY NOKa3aTeNa CARKMMAEMOCTM. ITa COBOKYMHOCTb AENCTBUIMA
NPUBOAMT K YNyULIEHMIO GUABTPALMOHHBIX CBOMCTB 0CafKa, U, KPOME TOro, M3BECTb OKa3blBaeT
obes3saparkusatoLiee gencreune.

4.2.2.1. MexaHuuyecKkoe 06e3B0XKMBaHMe 0CaaKoB

MexaHu4yeckoe 06e3BOKMBaHUE 0CAAKOB MPUPOAHbIX BOA, Ha CTAaHUMAX BOAONOATOTOBKN MOKET
OCYLLECTB/IATLCA Ha KAMEPHbIX M IEHTOYHbIX GUabTpax-npeccax. NMpuHUMNuanbHan TeXHONOrMYECKasa CXema
06paboTKKN 0CcaaKoB Ha KamepHbIX GuUnbTpax-npeccax NpusoaMTca Ha puc. 10 1 BKAtoYaeT B ceba
cneaytowme onepaumu:

- ycpeaHeHue 1 YNAoTHEHWE 0CaAKoB;
- NPUTOTOB/IEHNE PACTBOPOB M3BECTKOBOIO MOJIOKA U GJIOKYNAHTA;

- l03MPOBaHHOE BBEAEHNE XUMUYECKUX PeareHTOB B 0CaoK;

- 03MpOoBaHHasA Nogavya KOHAULMOHMPOBAHHOIO OCaZika B annapaTbl MexaHM4eckoro 06e3BoXKMBaHuUs;
- MexaHunyeckoe 06e3BOXKUBaHUE;

- BbIrPy3Ka U TpacnopTupoBaHMe 06e3BOXKEHHOIO 0CaKa.

B 3aBMCMMOCTM OT TEXHOIOMMYECKUX CXEM OUMCTKM BOAbI YCPEAHEHMIO U YNIOTHEHWIO NOABEPratoTCA
0CafiKM U3 OTCTOMHWMKOB M 0CafKM, 06pasyrowmeca Npu ycpeaHeHUn 1 0TCTaMBaHMM NPOMBIBHbIX BOA,
GUNBTPOB M KOHTAKTHbIX OCBETUTENEN.

YN0THEHWE 0CaAKOB ABAAETCA HEOOXOAMMbBIM NPUEMOM, TaK KaK UCXOAHbIA 0CaZL0K, 0COBEHHO
MaJIOMYTHbIX LLBETHbIX BOZ, MMEET BbICOKYIO BJIAXKHOCTb (99 % 1 Bbilwe). B npouecce rpaBUTaLMOHHOMO
YNNIOTHEHWUS BNAXKHOCTb OCaAKOB CHUMXKaeTca A0 92 - 98 % B 3aBUCMMOCTU OT MX UCXOAHOrO KayecTsa. s
WHTEHCUPUKALUMM YNIOTHEHMA BO3MOXKHbI Mea/IeHHOEe nepemellmBaHme U o6paboTtka GNoKyAaHTaMM.

[na KOHAMUMOHMPOBaHUA 0caaKoB Hanbonee LenecoobpasHO UCMO/b30BaTb COYETaHNE U3BECTU C
bNoKynsaHTaMK, NPEMMYLLLECTBEHHO aHWMOHHOTO THMa. M3BecTb Ucnonb3yeTca B Buae 10 %-ro U3BeCTKOBOro
MON0Ka; pnokynanT B suae (0,1 + 0,2) %-ro pabouero pactBopa, NPUrOTOBEHNE KOTOPOTO OCYLLECTBAAETCA
B CrelManbHbIX YCTaHOBKax UM BaKax ¢ aucrnepratopamum u metnankamu. MepsoHavyanbHO B 0Cafok
BBOAUTCA U3BeCTb (B KonndecTtse 20 - 80 % OT macchl CyXOro BellecTsa), a 3aTem pactsop ¢GIoKyAAHTa (ao 2
KT/T), KOTOpPbIN LenecoobpasHo A03MPOBaTb BUHTOBbIM HACOCOM-403aTOPOM.



® KamepHble opunbTpbl-npeccsl (cm. puc. 10) Tuna PNAKM 1 HeKoTopble KOHCTPYKLMU 3apyberkHbIX dupm
ABNAOTCA Hanbosiee pacnpPocTpaHEHHbIMK annapaTamMm.

Pexkum mx paboTbl BKAOYAET Ceaytowme onepaumun: nogady KOHANLMOHMPOBAHHOMO 0CaKa Nog,
AaBneHvem B GUAbTP-Npecc; GUAbTPOBaHUE NOL AABAEHNEM; OTXKUM; BbITPY3KY KEKA U pereHepaumio

TKaHU.
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Puc. 10. MpuHUMNKManbHas TeEXHONOrMYecKan cxema 06paboTKM ocaZKa Ha KaMepHbIX GUAbTpax-npeccax:

1 - yNnNOTHUTENb UCXO4HOTO OCaZKa; 2 - MPUEMHbIN pe3epByap 0cagKa; 3 - Hacoc ObICTPOro 3ano/iHeHun; 4 -

HaCcoC BbICOKOTO AaBNeHuA; 5 - pacxofomMep; 6 - y3en cMelleHus; 7 - MaHOMETP; 8 - KaMepHbIN GUAbTp-

npecc; 9 - pesepsyap BoAbl 415 NPOMbIBKM dUnbTpa-npecca; 10 - HAacoC Ha NPOMBbIBKY; 11 - LUHEKOBbIM
TpaHcnopTep; 12 - pacxoAHbl 6aKk-melwanka; 13 - WHeKoBbI TpaHcnopTep; 14 - dunbtp; 15 - cunocHas

6awwHs; 16 - BubpaTop; 17 - WWHEKOoBbI HAacoc-A03aTop; 18 - pacxoaHbli bak pnokynsaHTa; 19 - ysen

NPUroTOBNEHWUA pacTBOPa GAOKYNAHTA

BnarKHoCTb 06€3BOXKEHHOr0 0caaka nocie 06paboTku coctaBnseT 60 - 75 %. Jna npeaBapuTeNbHbIX

pacyeToB, CBA3AHHbIX C UCNo/Ib30BaHMeM duabTpoB-npeccos Tuna ®rAKM, gna 06e3BOKMBAHUA OCaLKOB

NPUPOAHbIX BOA Pa3/IMYHOIO Ka4yeCTtBa MoryT 6bITb pekomeHAoBaHbl UCXOOHbIE AaHHble, NpuBegeHHbIE B

Tabnuue.
OTHOWeEH Jos3a Jasnenune, Mla MpoaonxnTenbHoO BnaxKHoCTb MpounssogutenbHoC
ne LU/M M3BECTU dunbTpay, | OTHUM CTb 06e3B0OXeHHO Tb, KI‘/(MZ-LI)
NCXOAHOW (B mum a duNbTpPOBaNbHOrO | ro ocagka, %
BOAbI, nepecyer UMKNa, ¢
rpag-n/m | e HaCaO
OT Maccbl
Cyxoro
BelecTsa
), %
bonee 10 60 - 80 0,45 1,08 1500 75 6,2-7,9
5-10 40 - 60 0,57 1,14 1000 65 7,9-10,1
MeHee 5 20-40 0,68 1,26 900 60 10,1-10,9




#® [1pn 06paboTKe 0cagKOB Ha NEHTOUHbIX pUAbTPaX-Npeccax He TpebyeTca NCNO/Ib30BaHUA HAacCOCOB
BbICOKOIO AaB/IeHUs, peXXMUM paboTbl 3TUX annapaToB HE LIMKANYECKUIA, KaK Ha KaMepPHbIX, @ HEMPEpPbIBHbIN.
BnaxkHOCTb 06€3BOKEHHOIO Ha IEHTOYHOM PUABLTPE-NPeCcce OCaZKa 3aBUCUT OT KAYecTBa CaMoro 0CafKa,
[03bl N3BECTU M MOXKeT cocTaBnaTtb 70 - 85 %.

@ Bakyym-punbTpbl MMeIOT OrpaHMUYEHHYI0 MPUMEHMMOCTb A5 06paboTKM TMAPOKCUAHbIX OCaAKOB
NpPUpoAHbIX Bog,. MponsBoanTeNbHOCTb 3TUX annapaToB A8 06paboTKM 0cagKoB, CoAEPKALLUX TMAPOKCUA,
aNIlOMMHUSA, NOJIy4aEeTCA BECbMA HWU3KOM, a BIAaXKHOCTb KeKa nopaaka 80 %. O61acTb e npumMeHeHus
BaKyyM-bUIbTPOB Ha NPaKTUKE OrPaHNUUYMBAETCA OCaAKaMM BOA, MPU OYUCTKE KOTOPbIX MUCMOb3yeTcs
noALenaynBaHne U3BECTbIO C MOC/eayIoWen Koarynaumen KenesocoepKalimmm peareHTamm M 0Cafikos
OT N3BECTKOBOIO YMArYEHMUA.

@ LleHTpudyru noka He NONYYNAN LUMPOKOTO pacnpocTpaHeHua ana 6espeareHTHOro 06e3BosKnBaHUA
0CaAKOB, COAEPKALLMX FTMAPOKCUA, aNtOMUHUA. KOHLLEHTPaLMA TBEPAbIX BELLECTB Noc/ne 06e3B0KMBaHNA
TaKMX 0CafKoB He npesblwaeT 12 %. 1A NoBbIWEHNA KOHLEHTPaLUUM HeobXxoANMMOo npeasaputenbHoe
CrylleHUe UCXOAHbIX 0CaAKoB ¢ Ao6aBNeHNEM U3BECTU, GNOKYNAHTA, APYTUX PeareHToB.

OCHOBHbIM HEAOCTaTKOM MeToA4a MeXaHUYeCKoro 06e3B0OXKMBAHUA rMMAOPOKCNAHbIX 0CaAKOB,
caepXumnBarownm ero WnpokKkoe pacnpocrtpaHeHne, ABNAETCA OTHOCUTE/IbHO 60bLOoM pacxon p,oporoﬁ
n3BECTU.

4.2.2.2. O6paboTKa ocagKa NPUPOAHbIX BOA, COBMECTHO C 0CagKaMU CTOUHbIX BOZ, Ha CTaHLUN OUUCTKU
CTOYHbIX BOA,

[aHHbI MmeToa ABNSETCA 3KOHOMUYECKN BbIFOAHbIM, TaK KaK He TpebyeT 60/1bliMX KanuTaabHbIX 3aTpaT Ha
ero peannsaumio. Ha BOAONPOBOAHON CTaHLMM HEOBXOAMMO CTPOUTENLCTBO pe3epByapa-ycpesHuTens
0CafiKa M HaCOCHOW CTaHLMM. Ha CTaHL MM OYUCTKM CTOUHBIX BOA, TpebyeTca Wb HEKOTOPOe yBenyeHue
3KCNNYyaTaUMOHHbIX 3aTpaT. CyLWeCcTBEHHbIM NPENMYLLLECTBOM ABAAETCA M TO, YTO NEePCOHaNy CTaHUMK, Fae
MMeeTca Liex MmexaHnyeckoro o6e3BoxnBaHua, He TpebyeTca A0NOAHUTENbHAA NPodeccMoHanbHasA
NoAroToBKa.

Mpw cbpoce ocafka B KaHAM3aLUMIO 414 NPeAoTBPaLLEHNA 3aMnMBaHMA TpybonpoBoaLoB Heobxoanumo
cobntoaaTb YKNOH: Npu gnameTpax Tpybonposogos 300 MM 1 MeHee yron HakNoHa A0/KeH ObiTb He
meHee 5°, npu guametpax B 400 mm 1 6onee - He meHee 1,5°.

Mpu cbpoce ocaiKoB NPUPOAHbIX BOA, B KAHAIN3aLMIO KOJIMYECTBO 0CaZKOB Ha CTaHLMMN OYMCTKU CTOUHbIX
BOA yBe/NIMYMBAETCA Ha 2 - 5 %, MakcMmanbHO - Ha 10 - 20 %.

4.2.2.3. O6paboTKa 0cagKOB CTaHLMI1 BOAONOAFOTOBKU C 0A4HOBPEMEHHOM pereHepaumen KoaryasHta

Ha cTaHuMAX BOAOMNOATOTOBKM, OCYLLECTBAAIOWMX 06paboTKy BOAbI C HU3KMM 3HaYeHuem pH,
uenecoobpasHoO ocyLecTBNATbL 06paboTKy 0cafKa C 04HOBPEMEHHOM pereHepaumen KoaryasaHTa B Buge
LLLEeI0YHOro pacTeopa.

[nAa pereHepaunn KoarynaHTa B yCpeAHEHHbI 0CaZoK BBOAUTCA M3BECTKOBOE MoJioKo ao pH 10,5 +11,5.
Mpu aTOM NPOUCXOAUT Nepexos 4acTn rmapoKCMaa aNtoMUHUA B PpacTBOP B BUAE MTMAPOKCOANOMUHATOB
Kanbuma. PasaeneHne peakUMoOHHOM MACChl Ha XUAKYI0 GpaKLMIO, NPeACTaBAAOLLYIO PacTBOP LWEeN0YHOro



KoarynsiHTa ¢ KoHueHTpaumeit go 400 + 800 mr/n no Al,Os, M 0CafoK OCyLLEeCTBAAETCA METOA0M
rPaBUTALMOHHOIO OTCTaMBAHUA.

OnTMmanbHble ycnosumAa 06p860TI-(M OCaaKa U3BeCTblo, oGecnewsarou.me 3¢¢eKTMBHO€ ncnoab3osaHme
rMAapoKkcnaa a1ItoMUHNA:

- Mo/ibHOe oTHolweHue CaO/ Al,O; B peakUMOHHON cMmecu = 3;

- KoHueHTpauma Al,O; B peakUMOHHOM CMecK, KoTopan yCTaHaB/INBAETCA COOTBETCTBYIOLWMM pa3BedeHnemM
WA KOHUEHTpUpOBaHMem ocagka ot 1 go 3 r/n, pasHsetca 0,46 - 0,67 r/n;

- pactBopmumocTb Al,O3 paBHaeTtca 25 - 46 %;
- 3HayeHue pH cmecu coctasnsaer 11,2 - 11,7.

LLlenoyHo pereHepupoBaHHbIA KOaryasHT UCMO/Ib3YEeTCA B COYETAHUMN C TOBAPHbIM Cy/ibhaTOM aNtOMUHUSA,
[,03a KOTOPOro MOXeT bbITb CoOKpalleHa Ha 20 - 40 %. Micnonb3oBaHMe pereHepupPoBaHHOrO KoaryasaHTa
NPUBOAUT K YBEJIMYEHUIO OCTATOUYHbIX 3HaYeHU pH 1 weno4yHocTn obpaboTaHHOM BOAbI, @ TAKXKeE K
CHUKEHMIO ee KOPPO3MOHHOM aKTUBHOCTM, YTO NO3BOJIAET UCKHOUYNTb UNM CHU3UTb Pacxol, peareHTos,
HeobxoaMMbIX AN1A NoALwenadymBanma n ctrabunmsaumm obpaboTaHHOM BoAbI.

BTOpMYHble 0CagKM OTIMYAOTCA OT UCXOLHbIX MO XMMMUYECKOMY COCTaBy M cBolicTBam. CopepkaHue
rMAPOKCUAA a/lOMUHMA BO BTOPUYHBIX 0cagkax Ha 20 - 40 % HuKe, Yem B UCXOAHbIX, @ coaepKaHue Ca0
Bo3pacTaet 40 30 - 45 %, Bna*KHOCTb 0cagKa coctasnaeT 98,5 -96 %, pH = 11,2 - 12,0. YaenbHoe
ConpoTUBAEHNEe GUNBTPALLMMN BTOPUYHBIX OCAZKOB CHUMKAETCA A0 BEANYMH, 06ecneymnBatowmx
BO3MOXHOCTb X MeXxaHM4YecKoro 06e3BoXKmnBaHUA 6e3 A0MNONHUTEIbHOrO BBEAEHWUA M3BECTU. BTOpUYHbIE
0CafKM MoryT 6bITb 06€3BOKEHbI Ha Bakyym-puabTpax u puabtpax-npeccax. Npu o6e3poxmnBaHMM Ha
BaKyyM-OUNbTPax NPOLOIKUTENBHOCTb UIBTPOLMKAA COCTABAAET 2 - 3 MUH, BNAXKHOCTb 06E3BOYKEHHOTO
ocagka 70 - 77 %, yaenbHas NnponsBoanTeNbHOCTb Bakyym-¢unbtpa 10 - 15 Kkr/(m*-y). B pesynbTaTe
obe3BokMBaHMe Ha dunbTpe-npecce TMna PMAKM BnaxKHOCTb 0cagKa cHMKaeTca Ao 55 - 60 %, yaenbHan
NPOU3BOAUTENLHOCTL GUAbTPa-Npecca 3,5 - 5 Kr/(m>u).

4.2.2.4. 06e3B0OXXMBaHUE METO40M 3aMOpPaXKMBAHUA - OTTAUBAHUA OCaAKa

Mpouecc 3amMoparkMBaHWA - OTTaMBaHUA OCAZKa XapPaKTEPU3YETCs U3SMEHEHMEM KOJIMYECTBEHHOTO
COOTHOLLEHUSA MEXKAY HaxoaaLLenca B CTPYKTYpe 0CagKa CBA3AHHOMN Baaroi u ce0b0aHOM B CTOPOHY
yBeandyeHus nocnegHein. OgHaKo 3To ABfeHne Habnto4aeTca TOIbKO NPU onpeaeneHHbIX YCA0BUAX
TenioobmMeHa Mmexay 0CaAKOM U OxNaxKaatoLler cpeaoi. Takue ycnosus obecneynsaroTca B npouecce
€CTeCTBEHHOro 3aMoparkMBaHMA 0CaAKa Ha OTKPbITOM BO3AYXE M B CNeLMasbHbIX pe3epsyapax,
060pyA0BaHHbIX TPY6YaTbIMU TENNO00OMEHHBIMUN 31EMEHTAMU, B KOTOPbLIX NONEPEMEHHO MCNapPAETCA U
KOHOEHCUPYETCS XNafareHT (aMmKUaK). Yem Bbillie MHTEHCMBHOCTb 3aMOPaXKMBaHWA, KOTOPas onpeaenseTcs
NAOTHOCTbIO TEN/IOBOrO MOTOKA, TEM MEHbLLE KOIMYECTBO CBA3aHHOM BOAbl yCNeBaeT nepeinti B ceobogHoe
cocTosAHMe. B TO e Bpems, C yBesIMYeHMeM TeMN0BOro NOTOKa BO3PacTaeT KO/MYECTBO 3aMOPOKEHHOTO
ocagKa. [1na KaXkaoro TMna ocajka cyllectsyeT 40NyCTUMbIA YPOBEHb MIOTHOCTU TEMJIOBOTO NMOTOKA,
npesblEeHNe KOTOPOro He NPUBOAMT K CYLLECTBEHHbIM U3MEHEHUAM BOA00TAAIOLLEN CNOCOBHOCTN OCaaKa
nocae OTTaMBaHMA, U OHA COXPAHAETCA TaKOM XKe, KaK Y MCXOAHOro OCajKa.



4.2.3. Ymunu3sayus ocadKkos

YTUAn3auma ocagKkos 3aBUCUT OT XMMUYECKOTO COCTaBa, KOTOPbI onpeaenfaeTca Ka4ecTBOM MCXOAHOM
BOZbl M BUAAMM UCNONb3YEMbIX peareHToB B NpoL,ecce BOAOMNOArOTOBKM U 06paboTKM 0caaKoB.

Ocafikn MOryT ABAATLCA UCXOAHbIM CblpbeM MPY NMPOU3BOACTBE PA3/IMYHbIX CTPOMTE/IbHbLIX MaTepPUaoB:
6EeTOHHOM CMecH, LEMEHTOB, KMPMMYa, KEPam3nTa U A4p., @ TaKKe MOTyT BbiTb MCNO/b30BaHbI A8
YNIy4YLlIEeHUA CTPYKTYPbI N1040POANA NOYB.

4.2.4. Ucnonb3osaHue npomoieHol 800bl

MpombiBHYIO BoAy Nocne GUAbTPOBANbHbIX COOPYIKEHWUI Ha MPAKTUKE N B NPOEKTHbIX peLleHUsaxX
npeaycmaTtpusaetca cbpacbiBaTb Ha COOPYKEHUA ANA OCBET/NIEHNA NPOMbIBHbIX BOA, U YaCTUYHOrO BO3BpaTa
OTCTOEHHOI BOAbI B KFON0BY» OYMUCTHbIX COOPYKEHUI (B CMECHTENN UK BXOAHbIE Kamepbl). [TOCKOAbKY 3TO
MOKET NPUBECTU K HAPYLLEHMIO NMPOLLECCOB KOAryasiLMM U TEXHONIOTUYECKUX PEKMMOB OUMCTKM, B KaXK40M
cnyyae cneayet 060CHOBaAHHO NPUHUMATL pelleHMe 0 TaKOM UCMO1b30BaHNUKM MPOMBbIBHbIX BOA,.

OaHUM 13 cnocoboB noBbileHUs 3PPEeKTUBHOCTU 06PabOTKM NPOMbIBHbIX BOA, GUILTPOB ABAAIOTCA
YKasaHHble Bbllle KOHCTPYKLUMK: 060pya0BaHUE LWNAMOYNIOTHUTENEN TOHKOCAOMHbIMKU BA0OKamMmu nam
YCTPOICTBO PELMPKYNATOPOB (CTp. 22, 24).

5. PEKOMEHAALIMU NO OYUCTKE BOAbI NMPU UCMO/1Ib3OBAHUU NOA3EMHbIX BOAOUCTOYHUKOB

5.1. O6bwme pekomeHaaLUM

Mpy HeobXoAMMOCTU pelleHMA NPobaem ryBoKON OUNMCTKM AU YAYYLLIEHUA KavecTBa NoA3eMHbIX BOA,
cneupmannctam ob6bIMHO NPUXOAMUTCA CTAIKMBATLCA C HAJIMYMEM B BOAAX M3ObITOYHBIX KOHLEHTPALMit
Kenesa, ¢Topa, Conem KecTKOCTU, BbICOKON MUHEPANN3aLMM CONEN NN ee OTAENbHbIX KOMMOHEHTOB,
TaKuX Kak: cynbdathbl, X0pUAbI, CTPOHLUMIA cTabunbHbIN, 6pom, 6op, HATPATbI U PAL APYrUX KOMNOHEHTOB.

Hanbonbluee pacnpocTpaHeHME UMEIOT KeNe30CoAePHKaLLMe NoA3EeMHbIe BOAbI, PacNpOCTPaHeHHbIe Ha
TeppuTopun Poccuitickoit deaepaum NOBCEMECTHO M COCTaBAAIOLME B OTAENbHbIX permoHax oT 30 4o 70 %
BCEX NPUroAHbIX K UCMO/b30BaHWNIO BOAOUCTOYHNKOB.

3aconeHne n 3arpA3HeHne NoBepPXHOCTHbLIX U NOA3EMHbIX NICTOYHUKOB BpeaAHbIMU BELWECTBaMU
OoTpULUaTeNbHO BUAIOT Ha NUTbEBbIE Ka4yeCTBa BOAbl N B OTAENbHbIX CNy4aaX OeNatoT UX HeENPUrogHbimu
Ana NnTbA.

B 6o/bliMHCTBE LEeHTPa/IbHbIX N CEBEPHDbIX paﬁOHOB Poccun npnpoagHblie nog3eMHble BOAbl 3arpA3HEHDbI B
OCHOBHOM CcoeaMHEHNAMMU Kene3a, d)Topa, CTPOHLUMA, CONAMU KECTKOCTU, MOHaMUMN XN0pnNL0B U
coegunHeHNAMMU TAXKENbIX METAN/IOB B KOJIMYECTBAX, NPeBbIWAOWNUX HOPMATUBHbIE Tpe6OBaHMH B
HECKOJIbKO pas.

[na pelieHns BONPOCOB 0 BbI6Ope TEXHOOTMUYECKOW CXEMbl OYMUCTKM BOAb! N HEOBXOAUMbBIX 414 3TOro
COOpYKeHUl TpebyeTca npoBegeHNe KOMMNEKCa NPOEKTHO-U3bICKATEIbCKMX PaboT M TEXHONOTMUYECKUX
uccnesoBaHumn.



MpOoEeKTHO-M3bICKaTeIbHble PaboTbl NpeaycMaTPUBALIOT:

- C60p N CUCTeMaTn3aL o MHXKeHEePHO-reo/IorM4ecKnx n rngporeoIorm4eCKknx matepmasos no npnpoagHbim
BOA4AaM KOHKPETHOro paﬁOHa;

- BbIbOp 06bEKTOB BOAOCHAbXKEHUS, onpeaesieHne cocTaBa U CTPYKTYpbl BogonoTpebuteneii.
OnpepeneHne obbemos BoaonoTpebaeHna BbibpaHHbIX 06EKTOB C yH4ETOM NEPCNeKTUBbI UX Pa3BUTUA.

TexHo/I0rMyeckne nccieqoBaHUA BKAKOYAIOT B ceba nposeaeHne cneayowmx pabor:

- nccnepoBaHMe XxmmmyecKoro coctasa soj, OTO6paHHbIX N3 KOHKPEeTHbIX NICTOYHUKOB, BbiABN1EHNE CTENEHU
UX 3arpA3HeHunA,

- onpegeneHne 6aKTEPUOIOrMYECKOro COCTOAHMA BOAOUCTOUHMKA;

- NpoBeAgHNE TEXHOIOTMYECKUX aHa/IM30B MO BbIABAEHUIO CTeNeHW 3arpsasHeHHOCTU BOAb! B3BELUEHHbIMA U
KOMINOUAHBIMW BELLECTBAMM, KOPPO3UOHHbIX CBOMCTB BOAb;

- onpegeneHne B YCIOBUAX PeaNbHOro 06bekTa HEOBXOANMbIX 403 PeareHToB ANS YMATYEHUs,
o06e33apakmMBaHMA U KOHAWULMOHUPOBAHNA BOAbI;

- pa3pa60TKa TEXHOJIOTMYECKOM CXEMbI CTaHLI,Mf;I npurotTosneHUA NUTbEBOM BO4bl N Bbl60p 060pyAOBaHMH.

Ha nocneaytowmx stanax paboTbl OCYLLECTBAACTCA MPOEKTUPOBAHNE COOPYIKEHWNIA U CTaHLMIA AR OUYMUCTKM
BO/ibl, @ Ha 3aKNOYNTE/IbHOM 3Tane Hafago4Hble paboTbl U NYCK CTaHUMI B SKCAAyaTaUMIo.

Ob6yuyeHMne 3KCNAyaTaLMOHHOIO NepcoHana NPoBoOANTCA Ha 1abopaTOPHbIX CTEHAAX U YCTAaHOBKAX, a TaKXKe B
npoLecce MOHTa)Ka M NycKo-Hanago4YHbIX paboT HenocpeacTBEHHO Ha 06bEKTE BHEAPEHMA.

5.2. O6e3ene3mBaHue NPUPOAHDLIX BOA,

D Mopa3eMHble Kenesocogeprkallme Boabl UMeT, Kak npasuo, B 80 - 90 % cnyyaeB 6MkapboHaTHbIe
dopmbl Kenesa. Mpn 3TOM BHE 3aBUCMMOCTM OT KOHLEHTPALMKN YKa3aHHble TUMbl BOA, COAEPKAT TaKKe
KenesobaKtepun, KoTopble B UCXOAHON popme B BeECKMCIOPOLHONM cpese NnoaA3emMHOro Bogosabopa
HEeaKTUBHbI.

OfHaKo B TeX C/lyyasx, Koraa Bofa nocse Bogo3abopa He noasepraetca 06paboTke, a cpasy NoCTynaeT B
PYB nnun B BOAOHANOPHYO BaLLHIO M NPOMUCXOANUT ee 0boraleHne KMCAo0poaom, NponucxoguT bypHoe
pasBuUTHE Kene3obaKkTepuii, U OHWU CTAHOBATCA aKTUBHOW BUONOTMUYECKN KOPPO3MOHHOW CTPYKTYpOWA. B
pesynbTaTe NPOUCXOLAT KOPPO3UA U paspyLLUeHNe CTEHOK TPy6, BbIHOC »Kefie3a B BO4Y U ee BTOPUYHOoEe
3arpasHeHue. Mpu 3TOM coaeprKaHUe Kee3a MOXKET YBEJIMUMBATLCA B HECKOJIbKO pas.

B cBA3u ¢ 3TMM Ntobble MeToabl 06e3Kkene3nBaHus BoAbl, He NpesycMaTpuBatoLLmMe yaaneHve
KenesobaKrepuin, ABNAIOTCA Mao3dPEKTUBHBIMU.

D ObesKenesnBaHue BOAbl OT d)OpM Kesiesa, KoTopble NPUHATO Ha3bliBaTb 6MKap6OHaTHbIMM,
ocyuwecrsnAaeTca Hamnbonee NPOCTbIMKN MeTogamu. Takue d)OprI XapaKTepUn3yrTCA, Kak npasuno,



coaepaHuem enesa go 10 - 15 mr/n, pH - oo 6, nepmaHraHaTHOM OKUCAAEMOCTbIO 0 6 - 8 mr O,/n,
OTCYTCTBMEM LiBETHOCTM BOAbI M KOHLUEHTpaumelt yraekmcnotsl go 30 - 50 mr/n.

B YKa3aHHbIX C/1y4aAX OCHOBHbIM METOA0M ABNAETCA NpeaBapuTeibHaA eCteCtBeHHaA asapauunA (M3I'IMB),
MHOrga ¢ AONO/IHUTE/IbHbBIM 3XXEKTUPOBAHUEM U (I)Ml'IprOBaHMEM yepes 3epPHUCTYHO 3arpys3Ky.

D B Tex cnyyasx, Koraa yKasaHHble Bbille YCA0BMA MO KavyecTBy UCXOAHOM BoAbl He coboaatoTcs no paay
nokasartenei (pH 6,3 - 6,5, okucnsemocTb 6onee 12 - 15 mr O,/n, HaMuMe LBETHOCTU - MPUXOANTCA
BCTPEYaTbCA C T.H. OpraHnMyecknmm Gopmamm xenesa obblyHO B 30He 60/10T 1 TOPPAHHUKOB), HEOBX0ANUMO
NPUMeHeHMe peareHTHbIX MeTOA0B 06e3Keie3anBaHMA C UCNO/Ib30BaHMEM ABYXCTYNEHHON CXEMbl OYUCTKM.
Hanbonee apdeKkTMBHOE NPUMEHEHNE CXEMbI «TOHKOCNIOMHbIN OTCTOMHUK - CKOPbIN GUABTP» C BBOAOM
LLeNI0YHOro peareHTa ussectu (gosa 40 - 60 mr/a no Ca0).

D B npaKTMKe OUYNCTKU NOA3EMHbIX BOA, OT Kenesa npu yayyweHum pa60TbI cyuwecTsyrowmnx CTaHLI,Mf;I
npnxoanTCAa y4nTbiBaTb:

& U3MeHeHue CUCTEMbI adpaLMM U OKUCNIEHUA Kenesa. B page cnyyaes BCAeACTBUE M3ObITOYHOIO BBOAA
KMCopoaa Bo3ayxa nyTem KOMNPeMMpoBaHUA HabatogaeTca, ¢ OA4HOM CTOPOHbI, MUHTEHCMBHOE OKUCAEHUE
Kenesa, YTo NpMBOAUT K 06pa30BaHMIO HEYA0BNETBOPUTE/IbHON B KaTa/IMTUUECKOM OTHOLLEHUWN NAEHKN,
HecnocobHoOM K rnyboKoMy U3BAEYEHMIO Kenesa, a C APYrol CTOPOHbI - 418 HAaNOPHbIX CXeM TaKoe
pelleHue BbI3bIBAET CKOMIEHNE U3ObITOUYHbIX FAa30B (Yr/IEKMCAO0TbI, CEPOBOAOPOAA U T.4.) B GUABLTPAX, YTO
TaK¥XKe CHUKaeT 3pPeKTUBHOCTL NX pPaboThl;

& Npu peleHmmn 3aaa4 MHTeHCMbUKauuKM paboTbl cTaHUMA 06e3)KeNne3nBaHna BoAbl HEOHXOANMMO TaKKe
MPUHMMATb BO BHUMaHME HAaIMUME U KOHLEHTPaL MM CONYTCTBYIOWMX NpUMmecei (cepoBoaopoaa,
YFNEKUCNOTbI U T.0.);

@ KOHLEeHTPaLMu U TUNbI XKenesobaKkTepuid, NOCKO/IbKY NMOBbILEHME UX KOHLEHTPALWM MOXKET Bbl3BaTb
BTOPUYHOE pasBUTUE Kene306aKTepuii B ceTh, BUOKOPPO3UI0 METATIUYECKUX TPYD 1 BTOPUYHOE
3arpaAsHeHune ceTel Kene3om. B To e Bpema Npu MUHUMANbHbIX KOHLEHTPaUUAX XKenesobakrepuii
CTaHUMK obesKenesnBaHUs TPebyoT aKTUBHOM aspaLyMm (B T.4. IXKEKLMOHHOW UKW HAaNOPHOW C pa3pbiBOM
cTpywm), 6e3 yero nx apdeKkTMBHaA paboTa HEBO3MOKHA. TaKMM 06pa3oM, B KaXKAOM KOHKPETHOM C/lyyae
cnepyeT NPOBOAUTL YrNybaAeHHble GUSUKO-XMMUYECKME, MUKPOBNONOTUYECKME U TEXHOIOTUYECKME
M3bICKaHMA, KOTOPblE NO3BOIAT YAYYLINTb PAaboTy CTaHLMIN 06e3Kene3nBaHus;

@ TUN U COCTOAHUE APEHaXKa, a TaKKe BUAbI MPOMbIBKM - BOAAHAA MAW BOS0BO3AYLWHANA. MHTeHCUdUKaLma,
PEKOHCTPYKLMA APEHAXKHbIX CUCTEM, MOAEPHU3ALMA N B PALE C/TIYYaEB U3MEHEHME peXnMMa U BMAA
NMPOMbIBKM MOTYT OKa3blBaTb pPeLLaloLLLEe BMAHNE Ha PaboTy CTaHUMIA 06e3xKenesnsaHma BoApl.

5.3. CneuunanbHbie MeTOAblI KOHAULUOHUPOBAHUA NOA3EMHbIX BOA,

5.3.1. YoaneHue mapaaHya u xenesa

Pag nogsemHbix Bog, XapaKTepmnsyetca ogHOBPEMEHHO Ha/MYNEM XKene3da U MmapraHua, N0O3TOMy 3a4actyto
BO3HUKaeET HEO6XO,CI,VIMOCTb nx obeskenesmBaHua n AeMaHraHauunn.



Bbl60p TEXHONIOTUN OYUCTKU 3aBUCUT OT NpUpoabl COE,CI,VIHEHVIﬁ Kenesa n mapraHua, X KOHUEHTPaUKnn,
LeNo04YHOCTU, OKUCNAEMOCTN, pH BOA4bI U Opyrux rnokasareneu.

eneso 1 mapraHeL, NPUCYTCTBYIOT B NPUPOAHbLIX BOAAax B GOpme MUHEPANbHbIX UM OPraHUYecKmX
coeaMHEHUN T'YMUHOBbBIX UM HEKOTOPbIX ¥KUPHbIX KNCNOT. Bo BTOpOM c/lyyae 370 BOAbI C MOBbILWEHHOM
OKUCNAEMOCTbIO, MUMEIOLLINE arpeccMBHbIM XapakTep. HKeneso- N mapraHoopraHMYecKMe KOMMJIEKCbl
CO34atl0T YCNOBUA AN5 PAa3BUTUA MapraHo- n peppobakTepuin co BCeMM BbITEKAIOWMMM HEraTUBHbLIMMU
nocneactenamm. C no3numii TEXHONOTMN BOAONOATOTOBKU BCErAa MMEEeTCA pas/inime mexay cnocobamm
YNy4lleHMA KayecTBa NoA3eMHbIX BOA, MPU HAIMYUK KeJsie3a U MapraHLua B MMHEpabHON Uun
opraHuyeckoi popme. Mpu UX MUHEPANIbHOM NPOUCXOXKAEHMUM 0ObIYHO NPUMEHSLIOTCA Be3peareHTHbIe
TEXHOJ/I0TNU, NPU OPFraHNUYECKOM NMPOUCXOXKAEHUM - 06paboTKa TpebyeT MCNOAb30BaHUA PEAreHToB, YTo
b6onee CNOXKHO M TPYAOEMKO, CONPAMNKEHO CO 3HAUYUTE/IbHBIMU KanUTaNbHbIMW U SKCMYaTaLMOHHbIMMK
3aTpatamm.

Ecnu xeneso 1 mapraHeL, NPUCYTCTBYIOT B BOAE B PaCTBOPUMOI popme, To a1 Bbibopa TEXHONOMMK BaXKHO
3HaTb 6BMKaPOOHATHYIO LLLESIOYHOCTb BOAbl, KOTOPasA BAMAET Ha NpoLuecc Aecopbummn okcuaa yrnepoaa u
oKcuaaumm kenesa (M) n mapranua (M) v aBnaeTcs rnaBeHCTBYOWMM GaKTOPOM Npu BbiIBOpe TEXHONOTUM.
Hanbonee 6naronpuATHble YCNOBUA ANA YAANEHUSA XKesle3a U MapraHLua co34atoTcsa Npu KapboHaTHOM
LLLEe/I0YHOCTH, paBHOM 06LLei U cocTaBasAowen He meHee 1,35 mr-aks/ .

KoHLeHTpauua MOHOB BOAOPOAA B BOAE M €€ KMUCNAs WU LLENOYHAn peakumsa onpeaenatoT AencTere BoAbl
KaK pacTBOpUTENS, NO3TOMY 3HaYeHWe pH UrpaeT BarKHyH0 po/ib B OCAXKAEHUN TMAPOKCUAOB.

3HayeHune pH McxoaHOM BOAbI BAMAET M HA CNOCOBHOCTb GUALTPYIOLLETO MaTepUana 3aAepKnBaTh Xeneso
1 mapraHed,. Mpu nosblweHnn pH 3Ta cNocobHOCTb BO3pacTaeT, YTO 06bACHAETCA U3MEHEHUEeM A3eTa-
noTeHLUMana NoBepPXHOCTU 3ePeH 3arpysKu.

MpucyTCTBYIOLWME B BOAE OPraHNYeCcKMe BelL,ecTBa OKa3blBatoT HEraTUBHOE B/IMSAHME HA NPOLECCHI
yZAaNleHUs Kenesa u mapraHua B Tex C/lyyasx, Korga ux KoaM4yecTso, onpeaesisemMoe nepmaHraHaTHoOM
OKMCIAEMOCTbIO, CBbilwe 6,5 mr/n. Mpu 06paboTke BoAbl GUABTPOBAHMEM OHM MOTYT 06Pa30BbIBaTh
¥KenaTMHOBbIE NNEHKM Ha 3epHax PUALTPYIOLLLEN 3arpy3Ku, YTO 3aTpyAHAET NpoLecchbl aacopbumm n
Xemocopbumu.

TpaHchopmauma Kenesa u MapraHua B OpraHMYecKyto, BOCCTAHOBUTE/IbHYIO MUHEPA/IbHYIO N OKUC/IEHHYIO
MUHepanbHyto dopmy 0bycnoBAEHa AeATENbHOCTbIO MapraHo- 1 peppobakTepuit, a OKCUAALMS Kene3a U
MapraHLa B KUC/I0M Cpeae MOXKET MPOUCXOANTb XMMMUYECKN TONbKO NPU MX BMeLlaTebeTee. MpucyTcTeme B
BoAe deppo- n MapraHobaKTepuit yKasblBaeT Ha BOCCTaHOBUTE/IbHOE COCTOSIHME CUCTEMBI U
CBUAETENbCTBYET O HEOOXOAMMOCT 06PabOoTKM BOAbI CU/IbHBIM OKUCAUTENEM Nepes, ee GUAbTPOBaHUEM.

Mpu BbIBOPE TEXHONOMMM YAANEHUNA KeNe3a U MapraHua cnefyer TakxkKe yunTbiBaTb NPUCYTCTBUE B BoAE
aMMMaKa, HUTPATOB U HATPUTOB, TaK KaK HEOBXOANMMOE KOJIMYECTBO OKUCIUTENA AN OKCUAALNM Kese3a
(M) v mapraHua (M) Bo3pacraeT npu Hannumm B obpabaTbiBaemoit Boge aMmuMaka.

PYKOBO,CI,CTBYFICb pe3ysibTaTaMn aHa/in3a OCHOBHbIX d)aKTOpOB, BINAKOWNX Ha NPOLLECCbl YAaNeHUA XKee3a
U MapraHua, 1 aKCnepunmeHTa/ibHbIMU AaHHbIMU, NpeanaraeTca paa MmeTtogoB yaaneHnAa Kenesa un
MapraHua, B TOM 4Yncne Takne:



- YNPOLLEHHAA a3paums C O4HOCTYNEeHYaTbiM GUNbTPOBAHMEM;
- rnybokas aspauma un punbTpoBaHue nMbo ABOMHAA aspauma U ABoMHOe PUNLTPOBAHMUE;
- ry6okan aspaums, 06paboTka CUAbHBIM OKUCAUTENEM, PUNBTPOBAHMKE, CTabuansaums;

- U3BECTKOBAHUE C KoarysimposaHmem, HanopHasa cbnmau,mn n d)VIﬂprOBaHVIe nmbo a’pauuA,
M3BECTKOBaAHUE C KOAarysimpoBsaHnem, oTCtanBaHne B TOHKOM C/10€ U d)MﬂprOBaHVIe.

BO3MOXHO TaKKe NpUMeHeHMe N APYrMX METOLO0B yAa/leHUA XKele3a U mapraHua.
5.3.2. YoaneHue ceposodopoda

B HEKOTOPbIX C/ly4anx NoA3emHble BOAbl CoAepKaT N3bbITOUHbIE KOHLLEHTpaL MK cepoBoaopoaa. [as ero
yA3NeHUA NPUMEHAIOT Pa3/INYHbIE KOHCTPYKLUMM Aera3aTopos C UCMO/1b30BaHMEM METOA0B NeHHOW
Aerasauuun, 6apboTUpoBaHMA BO3AYXOM, BaKyyMHOM Aerasaluum c nogorpesom n 6es nogorpesa soabl U

Aap.

Haunbonbluee pacnpocTpaHeHWe NoAyYNI MeToA YAaleHUs CepoBoa0poAa aspupoBaHuem. B paae
cnydaes gns 60s1ee NOMHOIO yaaNeHns CepoBoLOPOAa a3pUPOBaHMeE CONPOBOXKAAETCA NOAKUCIEHNEM
Boabl A0 pH < 5 ¢ nocneaytouen ctabunmsaumen o4mEHHON BOAbl €€ NoALLEeNa4YMBaAHMEM.

Hanbonee 3pbeKTUBHbIMK, MONYYMBLIMMK PACNPOCTPAaHEHME HA CTaHUMAX 6ObLION NPOM3BOAMUTEIbHOCTH,
ABNAIOTCA XMMUUYECKUE MeTOoAbl - XJIOPUPOBaHME, NPUMEHEHNE NepMaHraHaTta Kaimsa, 030H1poBaHue.

Bo3MoXHO npumeHeHne GpuUNbTPOBaHUA BOAbl Yepe3 MoandULMPOBaHHYIO 3arpysky. MNpu aTom yaaneHue
CepoBoOLOPOLa OCYLLECTBAAETCA NPU aAcopbLMN MOHOB CEPOBOAOPOAHbIX COEAMHEHMI HA 3epHaXx
dunbTpyloLweit 3arpyskn. MoanduKauma necyaHom 3arpy3Ku COCTOUT B TOM, YTO ee NoC/e40BaTebHO
06pabaTbiBalOT BOAHbIMW PACTBOPAaMM XKEEe3HOro Kynopoca M nepmaHraHaTta Kaava uam cynbdarta Hatpua
M NepmaHraHaTa Ka/us, B pesy/nbTaTte Yero Ha NoBepPXHOCTM 3epeH KBapLEBoro necka npu pH cpeapl 6 - 9
0b6pasyeTcs NAeHKa, B COCTaBe KOTOPOI MMEETCA MTMAPOKCUA, Kenesa u AMOKCUA, MmapraHua.

Kpome xMmunyeckmx cnocobos OKMCIEHUA CepOBOLOPOAA, UCTMONBb3YIOT U BUOXMMUYECKUIA MeToa, Npu
KOTOPOM B OKMC/IEHUN CYbOUAHbIX BOA MPUHUMAIOT yuyacThe cepobaKTepum, BCTpeUatoLWMecs B CEPHbIX
WMCTOYHMKAX U CTOAYMX BoAAX. 19 MaccoBOro passutuA cepobaktepuit Heob6xo4MMbl CEPOBOAOPOA, U
Kucaopoga,

5.3.3. O6ecspmopuesaHue 8odbi

Ana lCl,E(I)TOpI/I[I)OBZ:\HI/I‘FI BO4bl UCMOZIb3YIOT PA4, METOA0B, KOTOPbIE MOXHO NOAPa3aeIMTb Ha cieagyrouime.

D Mertog copbuun ¢pTopa 0cCagKOM rMAPOKCUAA aNIOMUHUA UM MArHUA, a TakKe ¢pocdarta Kanbuma -
uenecoobpasHo NpUMeHATb Npy 06paboTKe NOBEPXHOCTHLIX BOA, KOraa Kpome obechTopuBaHms
TpebyloTca elle ocBeT/IeHNe U obeclBeYrBaHNe. ITOT METOL MOKET HAalTU NPUMeEHeHMe U A 06paboTKu
noA3emMHbIX BoA, NPY He0bX0AMMOCTU UX OAHOBPEMEHHOIO YMATYEeHUA (peareHTHbIM METOA0M) U
obecoTopmBaHUA.



D MeTtopa ¢ounbTpoBaHUA BoAbI Uepe3 GpTopceIeKTUBHbIE MaTepUuanbl - OCHOBaH Ha 0b6MeHHOM
aacopbummn MoHoB, Npu KOTopoi GpTop yaanaeTca B npoLecce nponycka obpabaTtbiBaemon Boapl Yepes
copbeHT. IToT meToa, Hanbonee adpdeKkTMBEH NpU 0bechTOpMBaHUM NOA3EMHbBIX BOA, KaK NPaBuUIo, He
HY}Aa0LWUXCA B APYrUX BUAAX KOHANULMOHUPOBAHUA, UM B TEX CyYasX, KOraa o4HOBPEMEHHO ¢
obecdTopmBaHMem NPON3BOAAT U ONpPECHEHME.

Haunbonbliee pacnpocTpaHeHne noayynno obechtopmBaHue Bogbl cybhaTom aloMUHUA.
TexHo/I0rMyeckan cxema B 3TOM C/lydae BK/IOYAET BEPTUKA/bHbIA CMECUTE b, OCBETNTENb CO B3BELIEHHbIM
0CaZKOM WU OTCTOMHMK C TOHKOC/IOMHBIMW MOZYNSIMU U CKOPble OCBET/IMTE/IbHbIE PUALTPDI.

D B HeKOTOpbIX cNyyanx 3GPEKTUBHbBIM ABAAETCA KOHTAKTHO-COPOLMOHHDbIA MmeTog o6echTOopUBaHUA
NPUpPOAHBbIX Boa, npeanoxeHHbin HUM KBOB. KoarynaHT BBOAAT B BOoAY HEMOCPEACTBEHHO Nepes,
KOHTAKTHbIMW OCBETAUTENsAMU. B nepBoHavanbHbIii nepuoa, (1,5 - 2,0 4) noaaeTcsa NosbileHHasa 4033
KoarynsaHTta 100 - 150 mr/n no A,0s. MNpu 3TOM Ha 3epHax 1 B nopax 3arpy3kun obpasyertca ruapokcung,
a/IlOMUHMSA, KOTOPbIN BNoCaeAcTBUMM copbupyeT ¢Top. B 3TOT Nnepuog - nepuog, «3apagku» puabtpart,
cofeprKalmii 60NblIOE KOIMYECTBO MOHOB PTOpPA M aNIOMUHUSA, OTBOAAT B CELMA/IbHYIO EMKOCTb A4
nocneayroLero UCNoAb30BaHMA B KAYeCTBE NPOMBbIBHbIX BOA,. [locne «3apAaaKn» A03y KOarynaHTa CHUXKAKOT
80 20 - 25 mr/n, uto obecneynBaeT apPeKTUBHOE U3BAEUYEHUE PTOPA 33 CYET COXPAHEHMSA COPOLNOHHOM
CcnocobHOCTN rmapokcmaa antomuHus. Mpouecc 4edbTopMpoBaHMA BOAbl MOMKHO OCYLLECTBAATL U 6e3
«3apAgKM» NPU NOCTOAHHON [,03€ KOaryasaHTa, BEIMYMHA KOTOPOW onpeaenaeTca KauyeCTBOM UCXOLHOM
BOAbI.

KoHTaKTHO-copbumnoHHoe obecdTopuBaHmne npuemaemo npu obpaboTke Bog, cogepKalmx ¢Top - 40 5
Mr/n, cepoBoaopoa - A0 2 Mr/A, WeNoYHOCTb - A0 6 Mr-3kB/n. Ha 1 mr yaansemoro ¢Topa pacxoayercs
oKos0 80 mr cynbdaTta aNtoMUHUA.

D Ob6ecdTopmBaHue Boabl HA aNlOMOMOAUPULIMPOBAHHBIX MaTepuanax nokasblBaeT, YTo Noc/e
06paboTKM CONAMM ANOMUHUA, NMECKA, KePaM3UTa, APOBAEHOIO KNMHONTUNOANTA U APYITUX GUNBTPYIOLMX
3arpy3oK OHM cnocobHbl 3PPEKTUBHO U3BIEKATb U3 GUNLTPYEMOM BoAbl GTOP-NOHbI. MaKcMManbHOM
COpBLMOHHOM eMKOCTbIO NO GTOPY M3 paccMaTpmMBaemMbIXx maTepuanos obiagaet
aNIOMOMOANPUUMPOBAHHBIN KMHONTUAOUT, KOTOPbIN B ecTecTBEHHOW dopme GTop M3 BOAbI MPAKTUYECKN
He M3BNEeKaerT.

TexHonormyeckan cxema obechTopnBaHMA BOAbI NyTEM ee pUALTPOBAHMA Yepes
antomomoandULMPOBaHHYHO 3arpy3Ky KAMHONTUNOANUTA COCTOUT U3 CKOPbIX GUABTPOB, 3arpy>KeHHbIX
MOAMOULMPOBAHHBIM KAMHONTUAOAUTOM. PereHepaLmio UCTOLWEHHOM 3arpy3Ku OCyLLECTBAAIOT B ABa
npuvema:

- B3PbIX/IEHNE M OTMbIBKA COpbEHTa OT GTOPCOLEPHKALLMX OCAAKOB, 3a4ePKAaHHbIX Ha MOBEPXHOCTU U B
nopax 3arpysku;

- MoZMdUKaLMA 3arpy3KM NPONycKaHNEM Yepes Hee KOHLEHTPUPOBAHHOTO 4 - 6 %-ro pacTeopa coJiei
aNtoMnUHMA (Hanpumep CEPHOKUCAOTO antoMUHKA).



5.3.4. NMpumeHeHue memoda 06pamHo20 ocmoca 015 yOaneHus pasauvyHbIX pacmeopeHHbIX eeuecmse

DPUBNKO-XMMUYECKNI COCTaB NOA3EMHbIX BOA, MOMKET BK/ItOYaTb B €65 pa3/iIMyHble U3BECTHbIE
pPacTBOPEHHbIE MPUMECH B LUMPOKOM AMana3oHe KOHLEHTPaLMMN, MOPOM 3HAYUTENbHO NPEeBbILLAOLLNX
HOpPMaTUBHbIE NoKasaTenn. MoMMMO BbICOKOM MUHEpPanM3aumm noa3eMHble BOAbl, KAk OTMEYANOoCh BbILUE,
MOTYT COAep*KaTb NOBbIWEHHbIE KO/IMYECTBA COJIel XKeCTKOCTH, PTOpP, CTabuabHbINA CTPOHUNM, MapraHel,
6pom, paaMOHYKAMAbI U APYTME KOMNOHEHTbI, yAa/leHMe KOTOPbIX U3 BOAbl TPAANLMOHHBIMU METO4AMU
COMpPAXKEHO € 60bLIMMN MaTEPUasIbHbIMW 3aTPaTaMm U He Bcerga A0CTaToYHO 3¢ddeKTMBHO.

B TO *Ke Bpems npumeHeHne MeMBPAHHOM TEXHOIOMK, B YaCTHOCTM MeToda 06paTHOro ocmoca, No3BoNsEeT
y)Ke B HacToslLee Bpemsa Ha MasiorabapmMTHOM M HECNOXKHOM B 3KCNyaTaumMn obopya0BaHUM U3BAEKATb U3
BoAbl A0 99 % pacTBOPEHHbIX BelecTB. [TMTbeBble CBOMCTBA NOJYYEHHOM NOC/e 06PaTHOOCMOTUYECKOM
06paboTku rnyboko obecconeHHol Boge NpMAaoTca UAN NyTeEM ee CMELIEHUA C PACYETHbLIM KOJIMYECTBOM
NUCXOAHOW BOAbI (€C/IY NO3BOIAET UCXOAHAA KOHLEHTPaLMA KOHKPETHOrO MHIPeAneHTa), Uan, B OTAENbHbIX
CNy4yasx, B npouecce KOHANLMOHNPOBAHUA NyTem J06aBNEHUS B 06€CCONeHHY0 Noay onpeaeieHHOro
Ko/IMyecTBa HeObBXO0AMMbIX BELLECTB U MUKPOOPraHU3MOB.

MeTopa o6paTHOro ocmoca npegHasHavyeH a5 06paboTKM UCTUHHbBIX PaCTBOPOB, T.€. U3B/IeYEHMA N3 BOAbI
PacTBOPEHHbIX MUHEPA/bHbIX M OPraHUYEeCKUX BELLECTB, MO3TOMY NPU HaZIMYUKM B MOA3EMHOI Boae
[BYXBaJIEHTHOIO »Ke/ie3a 1 XKenesobakTepunii yCTaHOBKa A0YKOMMJ/IEKTOBbIBAETCA CUCTEMOM
obeskenesmBaHuA.

Mpun 3HauYnTENbHOM HaKTEPMA/IbHOM 3arpA3HEHUN apTE3NAHCKMX BOA, YTO MMEET MEeCTO NpuU 3arpsA3HEHNU
NoA3eMHbIX BOJ, CTOYHbIMW BOAAMM, B LLeNifiX NpeAoTBpaLLeHns 6akTepuanbHOro 3arpasHeHus
MeMbpaHHbIX 3/1eMeHTOB BoAy NpeaBapuUTenbHo obe33apakmBatoT. B ciyyae 06paboTkM McxogHOM BOAbI
peareHTaMu, COAEPKALLMMM aKTUBHbIN X/10p, Nepes 06paTHOOCMOTUYECKOM YCTAaHOBKOM
npeaycmMmaTpuBaeTcs y3en AexI0pUpoBaHus.

B KauyecTBe Aex/I0pUPOBaHNA UCMOJIb3YHOTCA COPOLMOHHbIE GULTPLI, 3arpy*KEHHbIE aKTUBUPOBAHHbLIM
yrnem, nam o6paboTky ncxogHoi Boabl pactBopom bucynbdarta HaTpus.

B HacToALLee BpemMs pa3BuUTMe MeMBPaHHOM TEXHOIOMMM MNO3BO/IUT CO34aBaTh HAAEMKHbIE, MPAKTUYHbIE U
y£06Hble B 3KCN/yaTaumMm yCTaHOBKM MeMBpaHHOM OUMCTKM BOAb! Ha OCHOBE 06paTHOro 0CMOCa.
Mpon3BOAUTENBHOCTL 06PAaTHOOCMOTUYECKUX YCTaHOBOK cocTasaseT oT 1 4o 100 m>/u.

5.3.5. YOoaneHue op2aHuvecKux 3azpasHeHul

Ons paga nog3eMHbix Bog, 0cobeHHO B HedTerasog006bIBalOLWMX PerMoHax, Taknx Kak Aman, TromeHcKas
06.. 1 Ap., XapaKTepPHO HaMuMe B HUX NOBbILLEHHbIX KOHLLEHTPaLUI OpraHNYeCcKnX 3arpasHeHnM
(deHonoB, HedTENPOAYKTOB U NP.).

B TaKkuMxX cayyanx HapsaAy C TPAAMLMOHHBIMWU UAW CYLLECTBYIOLWMMM METOAAaMM OUYUCTKU NOA3EMHbIX BOA,
HeobXxoAMMO A0OCHaLLEHME BOAOOUYMCTHbIX CTaHUMIA UM YCTaHOBOK 030HATOPHbIM 060pygoBaHMEM U
npumeHeHne copbLUMOHHbIX GUNLTPOB, YTO 0bEecneynT NoslyyeHne Boapl TPEGYEMOro CTaHAaPTOM
KayecTsa.



5.4. Ucnonb3oBaHWe BOAO0UYNCTHOro 060pya0BaHuA 6104HOro TMNA ANA BOA0CHA6XKeHUA He6oNbLInX
ropoAoB M HaceNeHHbIX MYHKTOB, a TaK)e 0TAe/IbHbIX 06beKToB

D NmetoLmecs MCTOYHMKM C KaYecTBEHHOM BOAOM 06bIYHO PAcno/ioXKeHbl Ha B0/IbLIMX PACCTOAHUSAX OT
noTpebuTenemn, n TPAHCNOPTUPOBKA €€ C MOMOLLLbIO FPYMMNOBbIX M JIOKA/IbHbIX BOAONPOBOAOB CBSi3aHa CO
3HAYUTENbHbIMW KanuTa/bHbIMW 3aTpPaTamMu. B To Ke BpemMsa O4YNCTKa M ONPeCHEHME 3TUX BOA Ha MeCTax
No3BOJIU/IN Bbl 4OBOANTb UX KAY€CTBO A0 NMUTLEBbLIX KOHAULMI U C MOMOLLLbIO SI0Ka/IbHbIX BOAONPOBOAOB
CHab»KaTb HacesieHMe NUTbLEBOM BOAOW, MPU 3TOM NPOU3BOAMUTENBHOCTb cocTasnAeT 40 5 - 10 Thic. M3/CyT.

Mcxoaa ns aToro, yunTbiBaA CAOKHOCTb SKOIOTMYECKOM U COLMaNbHON 0BCTAaHOBKM, LLenecoobpasHo
obecneunTb HeOBXO0aMMbIE YCNOBUA ANA BHEAPEHUA TEXHONOTUIN OYUCTKN U ONPECHEHWUA BOAbI B MPAKTUKY
BOZOCHAOKEHUA HAaCceNeHWUs B YKA3aHHbIX permoHax PoOCccumn ¢ NOMOLLbIO aBTOMATU3MPOBAHHbIX
KOMMaKTHbIX YCTaHOBOK 6/104HOrO TMNa.

D B 3aBMCMMOCTU OT COAEPKALLMXCA B BOAE 3arpA3HEHUI YCTAHOBKM MOTYT KOMMJ/IEKTOBATbLCH
HeobxoaMMbIM HABOPOM TEXHOOTMYECKMX B/IOKOB, KOTOPbIE BbIMYCKaloTCA cepuitHo. Komnaekc
BOAOMNOArOTOBUTE/IbHOrO 060PYA0BaHNA MOMKET KaK MOHTMPOBATLCA B MPUCNOCOBNEHHbIX ANA 3TUX Lenei
NOMeLLEHUSAX, TaK M MOCTaBAATLCA B KOHTEMHEPHOM UCNONAHEHWUU. Mpeanaraemble pelleHus
npeaycMaTpuBatoT HE TO/IbKO BbICOKOE KAYeCTBO KOHEYHOMO NPOAYKTa - MUTbEBOWM BOAbI, HO U NOJIHYHO
3aBO/ICKYH0 FOTOBHOCTb BOAOMNOArOTOBUTENIbHOIO 060PYA0BaHMSA, @ TaKKe TEXHUYECKYIO U CaHUTapHO-
rMIMeHMYECKYo HaeKHOCTb. CTaHUUM NPUTOTOBAEHUS BOAbI MUTbEBOrO Ka4ecTBa, YKOMIM/IEKTOBaHHbIE
yCTaHOBKaMu 6104HOT0 TUNa npomnssoguTenbHocTbio 50 - 15000 M3/CyT, NO3BOJIAKOT ONEPATUBHO peLlaTb
npobnaemy obecneyeHns NUTbEBOM BOAOMN HaceNeHHbIE MYHKTbI C YNCIEHHOCTbIO 40 HECKO/IbKUX AECATKOB
TbICAY YENOBEK.

D CHabeHWe NMTLEBOW BOAOM rOPOAOB, @ TaKMKe TaKMX OObEKTOB KaK AEeTCKME yuperkaeHus, 601bHuULLbI,
MaHCUOHATbI, TOCTUHWLLbI U AP. BOSMOXHO C MOMOLLbH KOMMJIEKCHbIX YCTAHOBOK M C UCMOJ/Ib30BaHNEM
oTAeNbHbIX 6/10K0B.

D [NA 04UCTKM NOA3EMHDBIX BOZ OT PA3/INYHbIX 3arpPA3HEHNN, a TaKKe A1A peareHTHON OYMCTKM
NOBEPXHOCTHbIX BOA, A1 CHUMKEHUA HOPMUPYEMbIX NOKasaTenei Ao TpebosaHuit CaHlMHa MoXKeT 6bITb
MCNO/1b30BaHO Pa3/IMYHOE BbINYCKaEMOE POCCUNCKON NPOMbILNEHHOCTbIO 060pyA0BaHKe, NpoLuesLiee
anpobaLuio B Npon3BOACTBEHHBIX YCNOBUAX.

6. PEKOMEHOALMU MO OPTAHU3ALIMM KOHTPO/1A KAYECTBA NUTLEBOW BOAbI B OTHOLUEHWUU
XUMUYECKUX 3ATPASHAIOLLIUX BELLIECTB

6.1. BBegeHue. CTpyKTypa HOpMaTUBHO-NPaBoOBOM 6a3bl

K HacToALWeMYy BpeMeEHU CyLLeCTBYET Cheayrowan CTPYKTYPa 3aKOHOA4AaTE/IbHO-NPAaBOBbIX aKTOB B obnactu
nnTbEBOIO BOAOCH36)KEHI/IF|.

A. 3aKkoH «O caHUTapHO-3NnaeMmnonoruyeckom baarononyuymm HaceneHusa» (ot 19.04.91 Ne 1034-1) Kak
topMAnYecKas OCHOBA AeATe/IbHOCTU HaA30PHbIX OPraHoB.

b. Noa3aKoHHbIe HOPMATUBHbDbIE aKTbl.



a) «MonoxKeHne o rocygapcTBEHHOM CaHUTapHO-3NnAeMnonorndyeckon cnyxbe» Ne 625 ot 05.06.94;

6) CaHMunH 2.1.4.559-96. «IMrneHnyeckune TpeboBaHMA K Ka4ecTBy BOAbI LLEHTPA/IM30BaHHbIX CUCTEM
NMUTbEBOrO BOAOCHAbKeHMA. KOHTPOIb KayecTBay;

8) CaHlMunH 2.1.4.027-95 «30Hbl CAaHNTAPHOM OXPaHbl NICTOYHNKOB BOAOCHABKeHMA 1 BOAONPOBOAOB
X03AMCTBEHHO-NUTLEBOIO Ha3HaYeHUA».

HeoTbemieMon YacTblo YKa3aHHbIX HOPMATUBHbIX aKTOB A0/IXKHbl ABNATbLCA YKa3aHMA, B KOTOPbIX
onpeaeneHbl MEXaHM3M Peasin3aumm 3STUX NPaBua U NOPSAO0K KOHTPO/IA 33 BbINOJIHEHUEM.

6.2. OcobeHHocTH CaHlMuH 2.1.4.559-96

B CaHlunHe peannsoBaH NPpUHLMMN PEMMOHAIBHOIO NOAX04a K pPeriaMmeHTaumnmn KayecTsa NMTbeBOMN BOAbI,
YUYUTbIBAOLWMIA NPUPOAHbIE OCOOEHHOCTM COCTaBa BOAbl U CNEKTP aHTPOMNOreHHbIX BO3A4ENCTBUM,
XapaKTePHbIX ANA AAHHOIO KOHKPETHOIO PerMoHa Ha OCHOBe eAMHbIX FOCYAapPCTBEHHbIX HOPMATMBOB
KayecTBa BOAbl M eANHON METOANKM €e KOHTPOS.

Peanunsaumei npMHUMNa PErMOHaNbHOIO NoAxoaa ABNAETCA BBeAeHME NOHATUA «Paboyasa nporpamma
KOHTPO/IA Ka4yecTBa NUTLEBOM BOAbI», KOTOPAsA COCTAaBAAETCA A5 KaXKA0N KOHKPETHON BOAONPOBOAHOM
CTaHUMKM Ha OCHOBaHWUK TPEHBOBaHNI U HOPMATMBOB C Y4E€TOM YC/10BUIM GOPMUPOBAHUA AAHHOTO MUCTOYHMKA
BOAOCHAbKeHWA, CAaHUTapPHOM 06CTAaHOBKU B PEFMOHE U NPUMEHAEMON TEXHOIOMMIN BOAONOATOTOBKM.
CocTaBsieHne Paboyeit nporpammbl NPOU3BOAUTCS MO eAMHON METOAUKE, U3JIOXKEHHOM B 0653aTe/IbHOM
npunoxeHun 1 K CaHlMNuHy - «MpaBurna ycTaHOBAEHWA KOHTPOAMPYEMbIX NMOKa3aTesel KayecTsa NUTLEBOM
BOAbl M cocTaBneHus Paboyen nporpamMmbl NPON3BOACTBEHHOIO KOHTPO/ISl KAYecTBa NUTLEBOWN BOAbI».

Bbl6op KOHTPOIMPYEMbIX HA KOHKPETHOM BOAOMNPOBOAE NOKasaTenei us «penepasbHOro» nepeyHs
CaHlMnHOM OTHeceH Ha pernoHasbHbI YpoBEeHb, M6O NPON3BOAMUTCA C Y4ETOM MECTHON CAHUTAPHOM U
9KONOTMYECKOW CUTYaLLUN.

M3 nepeyHa MNAK XMMUYECKMX BELLECTB B BOAHbIX 06BbEKTaX BblaeieHbl XMMUYECKME BELLECTBA, MMetoLue
KOHKPETHYIO XMMMUYECKYIO GOPMY/y CTPOEHMUA (MOH UK MoneKyna). N3 nepeyHs UCKAoUYEHbl TOBapHbIE U
oTpac/ieBble Ha3BaHUA NPOAYKTOB, CMECH BELLECTB, BELLECTBA, AMCCOLMUPYIOLLME B BOAE, U BbIAB/IEHDI
HenocpeAaCcTBEHHO 3arpA3HAIOLLME BELLECTBA, KOHUEHTPALMM KOTOPbIX BO3MOXKHO U3MEPUTb B BOAE
WMCTOYHMKOB BOLOCHAOXKEHUA U NMUTLEBOA.

MepeyeHb XMMUYECKNX BELLECTB COCTaB/EH He MO andaBUTy, a B COOTBETCTBMM C UX XMMMUYECKOM
KnaccudurKaLumen, Kak NPUMHATO B CNeLuManbHO anMtTepaType. 3T0 N03BoAAET 06HAPYKUTb UCKOMOEe
BELLECTBO HE3aBUCMMO OT CUHOHMMA ero HaMMeHOBaHMA No 60 NCNONb3yeMON XMMUYECKOW
HOMeEHKANaType.

YacTb NoKasaTenein XMMMYECKOro COCTaBa BOAbl BblaeNeHa B OTAE/IbHble Ta6}'IMLI,bI. B HMX yKa3aHbl
BelleCTBa, XapaKTepHble 41 NOBEPXHOCTHbIX M NoA3eMHbIX BoA Poccuu, Hanbonee pacnpoCcTpaHeHHbIE
peareHTbl onAa 06pa60TKVI BOAbl, a TAKXKe HEKOTOpPbIE BEWECTBa, Nosiy4ymsLine noscemectHoe
pacnpocTpaHeHUe B CBA3U C NPOMbIWNEHHbIM NN CeNbCKOX03ANCTBEHHbIM 3arpAsHeHnem NCTo4HMUKoOB
BOAOCHa6)KeHMﬂ. Bce aTn rpynnol noKasartenem noanexart o6ﬂ3aTeanomy KOHTPOJI1O Npu nposeaeHnn



PacCWnNpeHHbIX MCCJ'IE,CI,OBaHVIl\a BOOOUCTOYHUKA U NUTbEBOM BOAbl; B ,D,aﬂbHEVILUEM dKTya/JibHble ON1A AaHHOTO
BOAOMPOBOAA UHIPeOgUNEHTbI NOANEXKAT CUCTEMATUYECKOMY KOHTPO/IIO.

BeeseHMe AONOAHUTENbHbIX ﬂOKa3aT6ﬂ6ﬁ, BK/TIO4YEHNE KOTOPbIX B Pa60qyro nporpammy
NpPon3BOoACTBEHHOIO KOHTPONA pewaeTcA Ha PErTMOHAa/IbHOM YPOBHE, NO3BONIAET CyAUTb 06 3¢¢EKTVIBHOCTM
O4YNUCTKKN BOAbI Ha CTaHUMU, O CAHUTAPHOM COCTOAHUN pacnpe,u,enMTeanoﬁ ceTn.

Mpon3BOACTBEHHDIN KOHTPO/Ib KauecTBa NUTbeBOM BoAbl 6asupyeTca Ha Pabouelt nporpamme, paspaboTka
KOTOPOW OCHOBaHa Ha «pacluMpeHHOM UCCAeA0BaHNM BOAbI», B NPOLLECCe KOTOPOro, No pesy/abTatam
CaHWUTapHbIX 06CNeA0BaHMIN 06BEKTOB, 3arPA3HAIOWMX UCTOYHUK BOAOCHABKEHMSA, @ TaKXKe AaHHbIX
nabopaTopHbIX aHaN30B BOAbl B MecTe BoA03abopa, M3ydaeTcA COCTaB BOAbl UCTOYHMKA BOAOCHABKeHUA.

[anee ans cMcTemaTUYecKoro KOHTPOA OTBMPalOTCA, B COOTBETCTBUM C NosoxeHuamM CaHlMnHa,
noKasaTe M, XapaKTepHble AJ/18 COCTaBa BOAbl MCTOYHUKOB BOAOCHA6XeHUA AaHHOro Bogonposoaa. Mpu
Takom noaxofe A1 MHOTMX BOAOMPOBO/AOB, B MepBYo oYepesb C NoA3eMHbIMU UCTOYHUKaMK, 3TO byaeT
MWHUMaNbHO OrPaHNYEHHbIN (HO A0CTaTOUYHbIN) 06bem aHann3a.

B cootseTctBMM ¢ CaHMMHOM opraHbl MCNOAHUTENbHOM BAacTK Poccum, B YbeM BEAEHUWN HAaX04MUTCA
AKUANLLHO-KOMMYHA/IbHOE X035MCTBO, CAMOCTOATE/IbHO OCYLLECTBAAIOT yTBEPKAEHME Paboyel nporpammbl
NPOWN3BOACTBEHHOIO KOHTPOJIA KayecTBa NMMTbEBOM BOAbl HA OCHOBAHWW PACLUMPEHHbIX AAaHHbIX O
KayeCTBEHHOM M KONNMYECTBEHHOM COCTaBe BOAbl UCTOUYHMKA BOAOCHAbXKeHMA.

B LOKYyMeHTe onpenenieH NopsaaoK CaHUTapHO-3MUAEMMONIOTMYECKOTO Hag30pa 3a cobatogeHnem
TpeboBaHui CaHluHa.

6.3. PekomeHaaumm no cocTaBNeHUIo nporpammbl nposegeHnA paCllpeHHbIX VICCI'IE,CI,OBaHVIﬁ BOA4bl

Pabouyas nporpamma Npon3BOACTBEHHONO KOHTPOA KavecTBa BOAbI, BKAOYAIOLLAA NepeveHb XMMUYECKUX
BeLLecTB, BbIOpaHHbIX A1 NOCTOAHHONO KOHTPOAA, B COOTBETCTBUU C NpunoxkeHnem 1 CaHlMnHa 6asnpyetca
Ha OAHHbIX K PACLUMPEHHbIX UCCNEeA0BAHNNY.

Mpobaema GopmMMpOBaHUA NepeYHs BELLECTB A4S NPOBEAEHUS PACLIMPEHHbIX UCCIeL0BAHMNIA KaYecTBa
NUTbEBOM BOAbI OCTAETCS HAMMeEHee NPOoPaboTaHHOM K HACTOALLEMY BPEMEHM.

basoBasa MHPopMaLma, T.e. MaTepmrabl, yKasaHHble B M. 1.2.1 npunoxkeHna 1 kK CaHlMNunHy, o6ocHoBbIBatoTCA
Ha OaHHbIX OPraHOB OXPaHbl NPUPOAbI, TMAPOMETEOCNYKObI, yNnpaBaeHUA BOAHbIMWU pecypcamm, reosormm
W UCNO/b30BaHWA Heap, NPeANPUATUIA U OpraHM3aLMii, OPraHoB yNpaB/eHNA U OpraHM3aumii CeIbCKOro
X03ANCTBa, LEeHTpoB [0ccaHaNnAHaA30pa, AaHHbIX cobcTBEHHOM nabopaTopun u T.4,.

AHanus aTon MHGOpPMaL MM NO3BOAET NPUHATb 0BOCHOBAHHOE PELLEHUE O BKAOYEHUN UAN HEBKIOYEHUN
B pacluMpeHHble nccneoBaHnA NULb YaCTU NECTULNAOB U ALOXMMUKATOB, @ TaKXKe HEKOTOPbIX
HaMMeHOBaHWIN N3 NpunoxeHus 2 kK CanluH. Ana 6onblIMHCTBA BewecTs, pernameHTupyembix CaHlMNuH
2.1.4.559-96, umeroLeiica MHpopmaLMmn ANA NPUHATUA PELLEHUA O BKAOYEHUM UAN HEBKTIOYEHUUN NX B
pacwmpeHHble nccieaoBaHMA O4eBUAHO HeJOCTaTOYHO.

MOHUTOPUHI BOAOMCTOYHMKOB BEAETCA Yallle BCero Tak»Ke No BeCbMa OrpaHU4YeHHOMY NepeyHio
KOHTPONpyembIX I'lOKa3aT6ﬂel7l, a JaHHblEe O COCTaBe U 06Bbemax CTOYHbIX BOL, NOCTynakwowmx



BOOOUCTOYHUK, 06bIYHO BECbMA HEMOHbI. Taknum o6pa30M, 6asoBas MHCbOpMaLI,Mﬂ HE 3aMeHAET
PacCWMNPEeHHOro aHanans3a, a 1nb CNYXKUT OCHOBOIA AnAa ero naaHnpoBaHuA.

B cnyyae oTcyTCTBUMA M HEBO3MOXKHOCTM CBOEBPEMEHHOIO NONyYeHUsA 6e3Bo3mMe34HOM (B COOTBETCTBUM C M.
3.3.1 MY 2.1.4.682-97) 6a30B0l UHPOPMaLUM OT OpraHM3aL Mt OPraHoOB OXpPaHbl NPUPOAbI,
rMOPOMETEOCNYKObI, yNpaB/ieHMsA BOAHbIMWU Pecypcamm, reosIorMm U UCNoNb30BaHNA Heap, NPeanpuUATUn U
OpraHM3aLnn OpraHoB yNpaBAeHUA U OPraHM3aLMin CeNIbCKOro X03ANCTBA M T.M., OpraHM3aLmm
BOAOCHabKeHNA BNpaBe y4UTbIBaTb B KAYECTBE TaKOBOW TOJIbKO AaHHble COOCTBEHHOMN NPOM3BOACTBEHHOM
nabopaTopumm 0 KayecTse BoAbl 3a NpesLecTByoWme rogbl.

[na opraHn3auum KOHTPONS KadecTBa NUTbeBOM BoAbl B cooTBeTcTBUM ¢ CaHlnMHOM pekomeHayeTca
cneayrowan cxema BblIbopa KOMMNOHEHTOB A/1A PacLUMPEHHOrO UCCAea0BaHUA BOAbl BOAOUCTOYHMKA:

1. NpoBogMT aHaM3 6a30BoM MHPOPMALLMK, YKa3aHHOM B N. 1.2.1 npunoxkeHma 1 k CaHlNuH 2.1.4.559-96.
TaKkoi nHdopmaumeit Yalle BCero ABAAOTCA COOCTBEHHbIE AaHHble OpraHM3aLUnmn BOAOCHAbXKeHNs Unu
L,COH no cooTBeTCTBYHOLWEN TEPPUTOPUM O KAYecTBe BOAbI 3a NnocnegHue 3 roaa.

2. Mo pesy/nbTaTaM 3TOr0 aHaM3a oNpeaenaloT BELLEeCTBa, O KOTOPbIX UMEIOTCA CBeAeHUA B
NpeAcTaBNeHHbIX MaTepranax U KOTopble BKAKOUAIOT UM HE BK/IOYAIOT B PaClUMPEHHbIE UCCNeA0BaHUA Ha
OCHOBaHUM AaHHbIX 06 X CoAep}KaHUM B BOAE.

3. Ecnmn 6a3oBas MHGOpMaLUUA He COAEPKUT yoeauTeNbHbIX 40Ka3aTebCTB OTCYTCTBUA B BOAOUCTOYHUKE U
NUTLEBOI BOAE 3arpAsHAIOLLMX BellecTs, HopMmupyembix CaHMnHom (B TOM Yncie 1 npuBeaeHHbIX B
NPUAOKEHUN 2), NPOBOAUTCA PACLUMPEHHbIM XMMUYECKMIA aHaIM3 BOAbl UCTOYHMKA (O4HOKPATHO) C
MCNONb30BaHUEM COBPEMEHHbIX MHCTPYMEHTAIbHbIX METOA0B UCCIeA0BaHNIM Ans Hanbonee NONHOro
BblSIBNIEHWNS 3arpA3HEHMU BOLOUCTOYHMKA.

[ns aToro BewecTsa, CBEAEHUSA O KOTOPbIX OTCYTCTBOBANAM B NPEACTABNEHHbIX MaTepuanax, rpynnmpyoT no
XMMMYECKUM K/laccam M rpynnam Takmum o6pasom, 4Tobbl C MUHMMAbHbIMM 3aTPaTamm, NyTem
NPUMEHEHNA CeNEKTUBHBIX GPUINKO-XMMUYECKMX METOA0B (MPUeMOoB) NCCNeAoBaHMA, MOMKHO 6bINo
onpeaenuTb HaAUYME UM OTCYTCTBUE STUX K1acCOB, FPynn UM TOMONIOTMYECKMX PSAA0B B LEE/IOM.

Mcnonb3yemblit meToa, (npuem) AoNKeH gaBaTb OAHO3HAUYHbIA OTBET O HAZIMUYUU MW OTCYTCTBUU MCKOMbIX
KNaccoB (rpynn) 3arpAsHAIOWMX BELWECTB B BOAOUCTOUHUKE, yOeAnTeNbHbIN ANA TeEPPUTOPUAbHbIX
opraHos CaHanugHaa3opa.

4. MNpw NONOKUTENbHBIX pe3y/ibTaTax 0606LEeHHONM OLLEHKM KavecTBa BOAbl HAa NPUCYTCTBUE B HEW TOTO UAK
MHOTO K/1acca 3arpsA3HAIOLLMX BELLECTB, NPOBOAAT 601ee AeTasibHbIA XMMUYECKUIA aHaIM3 KOMMNOHEHTHOIO
CocTaBa npeacTaBuTenelt 06HapyXeHHOro Kaacca U UX KONMYECTBEHHOTO COAepKaHWA B Uccaesyemoi
BoAe.

5. Ha ocHoBaHMM aHanu3a 6a3oBont MHPopmauum (n. 1 1 2) n NposeaeHHOro 0AHOKPATHOTO (Kak MUHUMYM)
«pPacWMpPEeHHOro XMMMYECKoro aHannsa soabl» (N. 3 1 4) coctaBnneTcs 060CHOBaHHbIN NepeyeHb
XMMMYECKUX BELLEeCTB ANS K PacCUMPEHHbIX 1ab0OPaTOPHbIX UCCEA0BAHUI BOAbI» KOHKPETHOTO UCTOYHMKA,
NPOBOAMMbBIX B TeYEHME ro4a, M OTAE/IbHO NepeyeHb BeLEecTs A1 roA0BbIX «PaclMpeHHbIX
nccnefoBaHWii» cocTaBa NUTLEBOM BOAblI KOHKPETHOW CUCTEMbI BOAOCHABKEHNA, KOTOPbIE COMIacoBbIBatOT
C TeppuUTOpUaNbHbIMK OpraHamu CaHanugHazzopa.



B cooTtBeTcTBMU € TpeboBaHMAMM CaHlMH 2.1.4.559-96 0b6a 3TM nepeyHs A0NXKHbl 06A3aTeIbHO BKAOYATS,
HapAAy C 3arpA3HAIOLLMMM BELLECTBAMMU, OOHAPYKEHHBIMM B pe3y/ibTaTe PacLUIMPEHHOTO XMMUYECKOro
aHaNn3a BoAbl, BCe NokasaTtenun us t1abn. 2 CanluHa.

Ons cuctem BogoCHabKeHUs, NCNONb3YHOLWNX peareHTHble MeToabl 06paboTKM BOAbI, NPU NpoBeaeHUm
pacLlIMPEHHbIX UCCea0BaHNI Nepes nogayen Boabl B pacnpenennTeNibHyo ceTb, A0MNONHUTENbHO
BK/1IOYAIOT NOKa3aTe M, yKasaHHble B Tabn. 3 CanlNuHa. ChegyeT TaK:Ke BKAOYATb 3arpAsHatowme
BELLECTBa, CoAepKalmeca B peareHTax u GUAbTPYIOLLMX 3arpy3Kax, Ha OCHOBaHUK UHpopMaLUK,
npeacTaB/ieHHON B cepTudMKaTax Ha 3Ty npoaykumio. Ecnm peareHTHaa obpaboTKa Boabl He
OCYLLECTBASIETCA, TO UCC/Ie0BaTh BOAY Ha YKasaHHble uHrpeameHTbl CaHlNuH He Tpebyer.

YKasaHHaA NpMHUMAMANbHAA CXema NO3BOAAET CYLEeCTBEHHO YMEHbLUNTb 3aTpaTbl Ha NpoBegeHue
PacCWnNpeHHbIX MCCJ'IE,CI,OBaHVIl\/‘I BOAbl.

MNepeyeHb NOKasaTenen KayecTsa A1a PaclUMPEHHbIX UCC/Ie0BaHMI COCTaBa NMUTbEBOMN BOAbl KOHKPETHOM
cUCTEeMbl BOAOCHabKeHMA 06bIYHO BKAKOYAET cieayoline Bxoaailime B Taba. 2 U npunox. 2 CanluHa:

0606w eHHble NOKa3aTenun

1. pH. 5. HedtenpoayKtbl.
2. O6LWasn MruHepanmsaums. 6. MTABaHMOHAKTUBHbIE.
3. KecTtKkoCTb 06 aA. 7. PeHOoNbHbIA MHAEKC.

4. OKMCNAemocCTb NepMaHraHaTHas.

CneayeT MmeTb B BUAY, YTO BCE YKa3aHHbIE B 3TOM pybpMKe HOPMATUBbI HE ABAAIOTCA OKOHYATEIbHbIMUK A4
OLLeHKM AaHHOW BoAbl. TaK, B YaCTHOCTU, MPU HOPMATUBHOM COAEPKAHUM B BOAE «HehTenpoayKTOB» Ha
ypoBHe 0,1 mr/n, KoHUeHTpaLuusa nx 06a3aTeNbHOro KoMnoHeHTa «b6eHsona» (Hopmatus 0,01 mr/n) mosket
OKa3aTbCsA NPEBbILEHHON Ha NOPSAAOK, @ BO3MOXKHOIO KOMNOHeHTa «andeHnna» (beHnnbeHsona, NAK
0,001 mr/n) - Ha aBa nopaaKa. «PeHoNbHbIN UHAEKC» BOAbI, HANPMMEP, MOXET oTBeYaTb Hopmatusy (0,25
mr/n), a coaepaHme «nponundeHona» (Hopmatus 0,01 mr/n) Npu 3TOM OKaXKeTcA B AaHHOM Boae
npesbilleHHbIM B 25 pas, a «beHona» (HopmaTtus 0,001 mr/n) B8 250 pas!

MpuBeAeHHbIe 34eCb NOKa3aTeM KavyecTBa AaloT INLLb CaMblii 0OLLMI KOHTYP AaHHOW BOAbl, NPUIOAHbLIN B
OCHOBHOM A1 PEFUCTPUPOBAHUA KaKUX-TO GOPC-MaXKOPHbIX CUTYyaLMI UKW NOYHEHUS CaMblX OBLLMX
CBeAEHWNIN, TaKUX, HaNpUMep, KaK XapaKTepPUCTUKM NOCTOAHCTBA COCTaBa MW HaNNUYMUS CE30HHbIX
WM3MEHEHW ee Ka4yecTBa.

HeopraHudyeckue coegMHeHUs (3/16MEHTHbI COCTaB, KaTUOHbI)
8. Antomunuit (A1*). 25. Hatpwuii (Na, cym.).

9. bapwit (Ba*). 26. Hukenb (Ni, cym.).

10. Bepunnuii (Be>). 27. Hnobwuit (Nb, cym.).



11. Bop (B, cym.). 28. PTyTb (Hg, cym.).

12. BaHaguut (V, cym.). 29. Pybugnii (Rb, cym.).
13. BucmyT (Bi, cym.). 30. Camapuii (Sm, cym.).
14. Bonbdpam (W, cym.). 31. CeuHew, (Pb, cym.).
15. EBponuii (Eu, cym.) 32. CeneH (Se, cym.).
16. *Keneso (Fe, cym.). 33. Cepebpo (Ag, cym.).
17. Kagmunit (Cd, cym.). 34. CtpoHumii (Sr*")

18. Kob6anbT (Co, cym.) 35. Cypbma (Sb, cym.).
19. KpemHuii (Si, cym.). 36. Tanauii (TI, cym.).
20. Nutnia (Li, cym.). 37. Tennyp (Te, cym.).
21. Mapranet, (Mn, cym.). 38. Xpom (Cr*).

22. Megp (Cu, cym.). 39. Xpom (Cr™).

23. MonunbaeH (Mo, cym.). 40. UuHK (Zn™).

24. MblwbsK (As, cym.). 41. oH ammonua (NH,").

B HacTosLLee BpeMs OTCYTCTBYHOT KOPPEKTHbIE MHTErpasbHble MOKa3aTenn, Xxapakrepusyowme
6e30nacHOCTb (806POKaYeCTBEHHOCTb) BOAbI B OTHOLWEHUM 3TUX 3arpA3HAIOLLMX BELLECTB. B 3Toi cBA3n
npeacTaBifeTca HeobXoANMMbIM B XOAE PaCLUMPEHHbIX UCCeA0BaHMIN NpoBeAeHNe aHain3a BoApbl
WHAMBUAYANbHO Ha KaXKablit n3 anemeHToB (Ne 8 - 41).

HeopraHuueckue coeguHeHus (aHOAHbINU cocTaB)

42. bpomua-uoH (Br’). 46. dTopua-uoH (F).

43. HutpaT-uoH (NO?). 47. Xnopua-uoH (Cl).

44, Hutput-moH (NO%). 48. UnaHmnag-moH (CN’).

45. CynbgaT-1oH (S0,%). 49. Cynbpuapl (H’S + HS + 7).

[pyrne HeopraHuyeckme coeguHeHMs, yKasaHHble B npuaox. 2 CaHluH 2.1.4.559-96, BBoanTb B
06A3aTeNbHbI NepeyeHb PacLUMPEHHbIX UCCNef0BAHNI NpeacTaBaseTca HelenecoobpasHbiM No
cnepyowmm npuYMHam.



[ocTaToYHO HageXKHble aTTecToBaHHble METOANKKN onpeaeneHns B NUTbEBOM N NPUPOAHON BoAe poaaHUA-
noHa (HCN'), xnoput-noHa (ClO,’), xnopat-moHa (ClO3’), nepxnopat-moHa (ClO,’), nepekucu sogopoaa (H,0,)
¥ nepcynbdat-noHa (S,057) cerogHn oTCyTCTBYIOT. MIMEIOTCA METOAMKM ONpeaeneHns yKasaHHbIX MpUMeceit
ONA CTOUYHbIX BOA, COOTBETCTBYIOLMX MPOM3BOACTB, HO MO CBOEM YyBCTBUTENbHOCTU, NOTPELIHOCTU U
CeNEeKTUBHOCTU OHM Mano NPUTOAHbI AN OLUEHKU NUTbEBOWN BOAbI.

TO »Ke OTHOCUTCA U K aHUOHAM KOMM/IEKCHBIX COEAMHEHMI FeKCaHUT-poKoBanbTMaT-moHa [Co(NOs)e]* 1
dbeppoumanng-nonHa [Fe(CN)e]*, comepkaHue B Boge KOTOPbIX, MO-BUAMMOMY, LLeeco06pasHO OLeHUBaTbL
Mo KOHLEHTpaL MM COOTBETCTBYIOLIUX KOMMNAEKCO0H6pasyoLLMX 3N1eMEHTOB - KobanbTa U TPexBaIeHTHOro
Xenesa.

BecbMa ManoBepoOATHO NPUCYTCTBME B BOLOUCTOUYHMUKE TAKUX HEYCTONYMBLIX COEAMHEHUI, KaK, Hanpumep,
bochop anemMeHTapPHbIN UM NEPEKUCE BOOPOAA, U TAKUX CUNbHbLIX OKUCAUTENEN, KaK XI0PUTbI, X0PaTbl
WK NepxaopaTbl.

Y710 KacaeTca HOPMUPYEMbIX COeANHEHUI rnapocynbdUa-NoH U CEpOBOAOPOA, TO aTTECTOBAHHbIE U
BPEMEHHO A0NYyLLEHHbIE METOAUKM aHA/IM3a, A TaKKe COBpeMeHHas aHanuTnyeckaa 6asa no3sonatoT
onpenennTb UX B BOAE /INLLb KaK CyMMapHoe cogepKaHue Bcex dpopm cyibodmaos. CoaeprkaHme KaxKaomn
$OopMbl B OTAENBHOCTU PacCYMTbIBAIOT MO CneunanbHbim Tabanuyam. OTHOCUTENbHbIE KOHLEHTPaLMU STUX
dopm B BoAe 3aBUCAT Npexkae Bcero oT pH 3Tol BoAbl, B MeHbLLEM mepe - OT ee TemnepaTypbl 1 0bLLero
conecogeprkaHua. Hanpumep, cynodna-moHbl NOABAAIOTCA B 3aMETHbIX KOAIMYecTBax Anwb npu pH > 10;
npu pH 11 - cynbduma-noHos cogepxntca 1 % ot cymmeol Bcex cynbdumaos; npu pH 12 -9 %, npu pH 13 - 50
%, UTO HEeaKTya/ibHO A8 NMUTbEBOM U NPUPOAHbIX BOA,.

Mo-snaumomy, B AanbHewem npu nepepabotke CanlunHa cnegyer elle pa3 paccMOTPETb BONPOC O
L,en1ecoobpasHOCTU BKAKOUYEHUI BbllLEyKa3aHHbIX BELLLECTB B NepeYyeHb NPoBeAeHUs PaCUMPEHHbIX
nuccnesoBaHum,

OpraHuyeckue rnokasarenum

Hanbonee npobnemHoMn NpeacTaBAAETCA OLLEHKA BOAbl Ha COAEPKAHNE B HEN OpPraHNYecKMX NpumMecei.
370 CBA3aHO KaK C LUMPOKNM CMEKTPOM BO3MOXHbIX 3arpA3HAIOLLMX BELLECTB, Tak M C 6oblLUMMUK
CNIOXKHOCTAMM UX ONpeaeneHnsa U MHTepNpeTaunm pesynbTaToB aHaamsa.

K opraHmMyeckum BelectBam, noasexawmm ob6a3atelbHOMY BKIOYEHMIO B PaCLUMPEHHbIE UCCAeA0BaAHMS,
Tabn. 2 CaHlNunHa oTHoCUT

50. g-TXUr (nvmHaan).
51. 44T (cymma nsomepos).
52.2,4-D,

a npunox. 2 CaHlMnHa - Becb CNEKTp APYrvx OpraHUYeCcKMx 3arpsisHEHUM, A5 KOTOPbIX B HAcTosAL,Eee BpeMs
YCTaHOBAEHbI TMTMEHNYECKME HOPMATUBBI.



B 37Ol CBA3M paclwMpeHHble NCCAeL0BaHNA LOKHbI BKNHOYATL CBEAEHMUA O HAIMYUMN UKW OTCYTCTBUM
OCHOBHbIX K/1acCOB (rpynn) 3arpAsHAOLWMX BEWECTB, YKa3aHHbIX B NpuaoK. 2 CaHlMnHa, koTopsble
NPUBANNKEHHO MOXHO NPeACTaBUTb CaeayoLMM 06pasom:

yrneBofopoabl, Hanpumep 6eHson u ap.;
noJiMapomMaTuyecKme yrinesogopoasl, Hanpumep 6eHs(a)nupeH v gp.;

ranoreH3amelleHHble OpraHMYecKme coeauHeHus, B TOM YUCie eTydme, Hanpumep, xnopodopm,
xnop6eHson v ap.,

CMUPTbI M NPOCTble 3GUPbLI, HANPUMEP METaHOA, AUMETUN0BbIN 3bup 1 ap.;
KapboHWNbHbIE coeanHeHna (anbaernabl u KETOHbI), HAaNPUMEpP, aKPOAeUH, ANITUAKETOH U Ap.;

OopraHMYecKme KUCNOTbl (AHMOHbI OPraHMYECKUX KUCNOT), HAaNpUMep aKPUAOBasa KUCNOTA, 6eH30iiHan
Kucnota u gp.;

CNIOXKHble 3PUPbI OPraHNYECKMX KUCAOT, Hanpumep BUHUAAUETAT U A4p.;

NPOM3BOAHbIE OPraHNYECKMX KUC/IOT, Hanpumep aueToHUTPUA 1 4p.;

deHonbl, Hanpumep peHon, Kpes3on u ap.;

KapbamaTbl, TMOKapHamaTbl, NPON3BOAHbBIE MOYEBUHbLI U TUOMOYEBUHBI;

aMWHbI, HaNnpUMep 3TaHONIAMUH, aHWIUH U Ap.;

HUTPOCOEANHEHNA, Hanpumep HUTpobeHson 1 Ap.;

reTepouMKIMYeckme coeamHeHns, Hanpumep Tpubytundocdar, Tpukpesundocdar u ap.;
cepocofepsKalupe coeauHeHus, Hanpumep cepoyraepoa v ap.;

3/1IEMEHTOOPraHNYecKMe coeanHeEHUs, Hanpumep, TPMbYyTUA-0N10BO, STUAMEPKYPXAopUA, 1 Ap.

Mpy NnpoBeaeHMM pacliMPEeHHOro aHaAM3a (M pacluMpeHHbIX UCCAeA0BaHUIA) cieayeT OPUEHTUPOBATLCA He
TOJ/IbKO U HE CTO/IbKO Ha aHaAn3 HANBUAYANbHbIX 3arPA3HEHMI, YTO BECbMa A0POro U TPYA0EMKO, CKOIbKO
Ha onpefesieHne NPUCYTCTBMA B UCCeayeMOoi BoAe rpynn OpraHUYecKnX CoeguHeHuI B Leiom.

TaK, Ha NpUmep, OTPULLATENbHbIV Pe3y/ibTaT aHa/In3a BOAbl Ha CoOAeprKaHMe 06LEero opraHMYeckoro xaopa
¢ 60/1bLWOW CTENEHbIO NPUBANKEHWNA YKA3bIBAET HAa OTCYTCTBME B UCMbITYEMOW BOAE rpynn
X/10pOpPraHNYeCcKMX NecTULMAOB, IETYYMX FaIOreHANKaHOB - MPOAYKTOB X/I0PUPOBaHUA BOAbI, @ TaKKe

XNop3aMeLleHHbIX yrnesogopoaos, CnmpTos, d)eHOJ'IOB M Npo4yunx, a cnenoBaTtesibHO, N Ha OTCYTCTBUE
HEO6XOAVIMOCTVI B nNpoBeaeHnn KOHTpOAA aTon BOAbl 3@ YKa3aHHbIMU COeEANHEHUNAMMN.

Takum xe 06pa30M 0TpVILI,aTe}1beIﬁ pe3ynbTaT aHa/in3a BO4bl Ha CoOAepHKaHUe O6LLl,eI'O Kap60Hmna
nsbasnser oT HeO6X0,CI,MMOCTM ee nccnegoBaHMAa B OTHOWEHUM MHOTOYUCNIEHHDBIX MHOANBUAYATbHbIX



3arpsA3sHALWMX BELLECTB, OTHOCALLMXCA K KETOHaM U anbaeruaam, Hanpumep akponeuHa, bopmanbaernaa,
6eH3anbaernga, AN3TUN-KeToHa.

CoBpemeHHble MHCTPYMEHTA/IbHO-aHaAUTUYECKNE METOAbI - XpomaTorpadua, macc-cnektpomeTtpus, UK-
CneKTpocKkonusa, cnektTpockonua AMP, a Takke X KOMOMHALUN COPUEHTUPOBAHBI Ha NPOBeAeHNe
rPYNNoOBbIX CKAHUPYHOLLUX NCCeA0BaHNN. ITO BO MHOTOM obaeryaeT 1 yaelweBaseT nposeseHme
paclwunpeHHbix aHanm3os no CanllnHy.

Mpwn NONOXKNUTENBHbIX pe3yabTaTax 0606LWEHHON OLLEHKN KayecTBa BOAbl Ha MPUCYTCTBUE B HEW TOTO UK
WMHOTO KNacca (rpynnbl) 3arpA3HAOLWMX BELWECTB CeAyeT NPOBOAUTb Bosee AeTaNbHbIA XMMUYECKUI
aHaNM3 KOMMNOHEHTHOrO COCTaBa npeacTaBuTenet 0bHapyKEHHOro KNacca U UX KOJIMYECTBEHHOTO
coAepKaHusa B uccaeayemon Boje.

AHanu3sbl BOAbI MO HAMMEHOBAHMAM, MPUBELEHHbIM Bbile, 06A3aTeNbHbl TONLKO A8 NPOBeAeHUn
PacLUMPEHHbIX UCCNeA0BaHMI U B O4EHb HE3HaUYMTeIbHOM 0bbemMe peanbHO BXOAAT B pabouyio nporpammy
NPOM3BOACTBEHHOIO KOHTPOIA.

MOMKHO NPEeaNOKUTb CIeAYHOLLYI0 KOHKPETHYIO CXeMy NPoBeAeHMs PacLUMPeHHbIX UCCNef0BaHMUM B YacTu
onpeaeneHna opraHNYeCcKMxX 3arpAsHALWMNX BELLECTB.

MNepBOHaYaNbHYO OLLEHKY OPraHNYeCcKOro cocTaBa BOAbl MPOBOAAT B OTHOLUEHWUW BaJIOBOrO KOJIMYECTBa
NPUCYTCTBYIOLLMX B HEM OpraHNYecKMX 3arpasHaoWwmx sewwects. Hanbonee npegnoyututenbHbIM ABnsaeTca
nokasaTenb o6uiero opraHudyeckoro yrnepoaa (O0Y). Mpwu atom Hanbonee 3dpPeKTUBHbIM U AOCTOBEPHbLIM
(B 0COBEHHOCTM A/1A OLEHKM UCXOLHbBIX MPUPOAHBIX BOA) cienyeT cuntate metos O0Y, OCHOBAHHbIV Ha
KO/IMYECTBEHHOW TEPMOKaTa/IMTUUECKON AeCTPYKLUN OpraHnyeckmux npumeceit. OKMcaeHne NpoayKToB
nMpoaM3a 34ecb NPOUCXOANT A0 ANOKCUAA yraepoa C NocaeytoLet ero KOHBepcuen B MeTaH u
pervcTpmpoBaHMem nocaeaHero xpomaTtorpapuyecknm getektopom. ConoctaBaeHne YyBCTBUTEIbHOCTH,
TOYHOCTM U BOCMPOM3BOAMMOCTM NokasaTtensa OOY ¢ TpaAMLMOHHBIMW MeTOAaMM onpeaeneHns
CYMMApPHOro coepaHua opraHMyeckunx sewecTs B Boge - XMK, BIMK, NO yka3sbisatoT Ha ybeautensHoe
npPenMyLLLecTBO.

B cnyyae o6HapyKeHMsA CYMMapPHOTO COAEPKaHUA OpraHUYeCcKMX 3arpsisHeHni B npobe Boabl cBbiwe 7,0 mr
C/n, KoTopoe He 0byc/ioBAEHO NpUCyTCTBMEM HedTenpoayKToB, MAB nan GeHoNbHOro NHAEKCa B
COOTBETCTBYIOLMX KOJIMYECTBAX, PEKOMEHAYeTCA NpoBegeHMe NepBoOHaYa bHOM NPUKUAOYHOMN OLEHKM
COCTaBa, COCTaB/AIOLLUX 3TY BE/IMUYMHY COEAUHEHNIN METOL0M «BbIMUTAHUA». MIcnosb30oBaHME « MPEKOIOHOK
BbIYMTAHUA» NO3BONAET ONPEAENNTb, KaKyto 4010 B BaIOBOM COAEPKAaHMM OPraHMKM COCTaBAAIOT
NPeACcTaBUTENN TEX UAN UHbIX XMMUYECKMX KNacCOB.

OueHKa OOQY B BoAe A0 1 nocne ¢punbTpaumm obpasua yepes «NPeKosIOHKN BblYUTaHMA» YacTo NO3BOAAET
3KCNPECCHO OLLEHUTb JlaHHYH0 BOAY MO LIMPOKOMY MEePEeYHIO K1acCcoB BellecTs ¢ 60/1blloN CTENeHbIo
npubankeHus. Hanpumep, dunbTpoBaHMe obpasLa BoAbl Yepes HEKOTOPble aHUOHUTbI NPUBOAMUT K
yAaneHuno n3 Hero ¢peHo108 1 KapboHWUACcoaAepsKallmX BellecTs, GUAbTPOBaHME Yepes Xpomocopb P-
KMCAbIX U HENTPaNbHbIX NpumMmecei, a npumeHeHne Tenax GC NpUBOAUT K M3BUpPaTENbHOMY YAEPHKUBAHNIO
HeNTpPanbHbIX COeANHEHUN.

Ncnonb3oBaHue 6apbatepa (MMKkpobapbaTepa) No3BonseT Npu ABYX NOcAeA0BaTe/bHbIX aHaAn3ax npob
BOAbl Ha coaeprkaHme OOY - 7o M Noc/ie OTAYBKM BO34YXOM WM MHEPTHLIM rasom - ONpese/InTb B BaJIOBOM



COAEPKAaHUN OPraHMKKN A0O NETYUMX OPraHNYecKmx coeamHenmnii (JIOC), umetowmx pacTBOPUMOCTb B
BoAe He 6onee 2 %, n TemnepaTypy KuneHuaA He Bbiwe 150 °C, KoTopble 06bIYHO NpeacTaB/eHbI
HAYa/IbHbIMM YJIEHAMM FTOMOIOTUYECKMX PAA0B anndaTUYECKMX, apOMATUYECKUX U HAPTEHOBbIX
Yr/1eBOOPOAO0B, @ TAKXKe HU3KOMONEKYIAPHbIMU NPOAYKTaMM X10PMPOBaHMA BOAbI - xnopodopma, 1,2-
AMXNnopaTaHa v ap.

Mpu nocneaytolLel oLeHKe BoAbl Ha cogepkaHue B Helt JIOC, B TOM Ymncne:
- aAndaTUYECKMX YrNeBoaopoa0B (H-rekcaH u ap.);

- AMUMKINYECKUX YINeBOA0POA0B (LIMKNONEHTaH 1 Aap.);

- apomMaTunyeckux yrnesogopoaos (6eHson n ap.);

- NeTyuYunx ranoreHankaHos (xs1opodopm u ap.),

MOKHO NPeAsIOXUTb Caeaytowme obLime noaxoapi.

OpHa 13 uenen aHanM3a NeTy4MX KOMMOHEHTOB - NOy4eHNe MHPOPMaLMK O HAaIMYMK B NpUpoae
of0paHTOB, 06pa3ytoLLMX 3anax Bogbl. [TOpor YyBCTBUTENbHOCTK K 3anaxam NoLasnsAoLLero 601blWMHCTBA
0/10PaHTOB NPV OPraHONENTUYECKOM OLEHKe cocTaBnseT meHee 1 Hr/n, a Ana HeKoTopsbix - HUKe 0,1 nr/n
(10 - 8 %), T.e. HUXKe Npeaena YyBCTBUTENbHOCTU COBPEMEHHbIX razoxpomaTtorpadmnyeckux getektopos. Mo
3TOM NPUYMHE NMPUMEHSIOT NPeaBapUTE/IbHOE KOHLEHTPUPOBAHUE NETYYNX 3arpA3HAOLWMX BELLECTB.

Mpu npobonoarotoBke ans onpeaenexuns JIOC, B 3aBUCMMOCTM OT Liesieit UccneaoBaHua U ¢pusmKko-
XMMWYECKUX CBOMCTB BOZAbI, BO3MOXHO UCMO/Ib30BaHNE TEXHUKU CTAaTUYECKOTO PaBHOBECHOTO
KOHLEHTPUPOBaHMA B ra3oBoit ¢pase, HenpepbIBHOM ra30BOM SKCTPaAKLMMU (CTPUMNUHT) C NPOMEXKYTOYHbIM
KOHLEHTPUPOBAHMEM Ha NOPMUCTOM NOAUMEPHOM COPBEHTE U NPUMEHEHMEM KPMOTEHHOTO BBOAA B
XpomaTorpaduyeckyto aHaIMTUYECKYHO CUCTEMY, HUAKOCTHO-KUAKOCTHOM IKCTPAKLLUM U NPAMOro BBOAA
Npo6bbl B KANUANAPHYIO XPOMATOrpadUUECKYHO KOJIOHKY.

PekomeHAyeMbIMM METOAAMM aHA/IN3a NPU OLEHKE COCTaBa BOAbI B XOA€e NPOBEAEHUSA PACLLUMPEHHbIX
nccnenosBaHuii ans obocHoBaHHOro Bbibopa nokasatenel ana dopmmposaHuns Paboyeit nporpammsl
ABNAIOTCA:

® KanuaApHan ra3oKuaKocTHaa xpomaTorpadus. B pamKax 3Toro metoaa, Hapagy ¢ nposeaeHnem
TPaAMLUMOHHOIO Ka4eCTBEHHOO M KOJIMYECTBEHHOTO ONpeaeeHNA LLeN1eBbIX KOMMNOHEHTOB,
PEKOMEHAYIOTCA NCCIef0BaHMA «XpomaTorpadurueckmnx npoduaein» (MeTon «oTne4aTkos nanbLEes»)
3arpAsHALWMX Npumeceit. Mpm 3TOM COBOKYNHOCTb CBEAEHUI O YMCNE, OTHOCUTE/IbHOM PACMONONKEHNN,
naowaan n popme NUMKOB, PaCCMaTPUBAEMbIX KaK e4MHbINA KNacCMUKALMOHHbIM NPU3HaK, N03BOASAET
XapaKTepM30BaTb NPUPOAY, MPOUCXOXKAEHNE N OCOBEHHOCTM COCTaBa AaHHOM Npobbl Boapl. B
60/1bIMHCTBE C/IY4aeB MOMKHO OrPaHNUUYUTLCA OTAENbHBIMKM YYacTKaMK XpoMaTorpamm, T.e. MHbopmaumen
0 K/l0YeBbIX KOMMOHEHTaX.

[na nonyyeHna nHopmaLmMmM O COCTaBe LeNeBblX OpraHNMYeCcKMX 3arpasHALWMX BeLecTs B BoAe NPOBOAAT
pasaenbHoe onpeaeneHme NeTyuymx U HeneTyumnx (NonyneTyumnx) coeanHeHnn B uccnesyemblx npobax,



06bIYHO B peXKMME NPOrpammMmmMpoBaHma TemnepaTtypbl Ha SCOT-KONIOHKaxX pasIMYyHON NONAPHOCTU. [laHHble
3TUX UCCNeA0BAHMUI TaKKe YUMTbLIBAIOT MPUPOAY OPraHUYECKUX 3arpAa3HEeHNUN;

# XPOMaTOMaCC-CNEKTPOMETPUA. B He0bXoAMMbIX CyYaax XpomaTtorpadpuyeckmii metos AOMNOHAKT Macc-
cnekTpomeTtpuyeckon (MC) oueHKon KauecTBa Bogpbl. Llenbto aToro nccnegoBaHua aeaseTcs
MAEHTUDMKAUNA MHANBMAYANbHbBIX OPraHUYEeCcKUX npumecen B Boge. s nosyvyeHma Hanbosiee NosHoOM
MHOpPMaLUM O HANMUYUKN B BOAE TEX NN UHbBIX OPraHUYECKUX 3arpAsHAOLLMX BELLECTB NpoBoaAAT
pa3aenbHoe MC-onpeaeneHue NeTy4mx U HeneTyuux (NonyneTyumnx) coeaMHeHui B AnanasoHax, rae bbino
3apPerncTpuUpoBaHO NPUCYTCTBME COOTBETCTBYHIOLLMX 3ArPA3HEHNI B Hanbonee oLyTUMbIX KOJIMYeCTBax B
XoAe rasoxpomarorpapuyeckoro aHaaunsa.

MC-aHanu13 NpoBOAAT B peXnmMe, aHanorMyHom npegsaputenbHomy MNKX-pasgeneHmto, 06bIYHO Npu
CKOPOCTU CKaHMpoBaHuAa 1 cnekTp/c u ananasoHe pernctpupyemoix macc 30 - 450 a.e.m. UaeHTudUKaumio
KOMMOHEHTOB NPOBOAAT C Y4ETOM OCODEHHOCTEN ANCCOLMATUBHOM MOHM3ALMM PA3/IMYHbBIX K/1aCCOB
OpPraHUYeCcKMX COegMHEHMI NO NapaMeTpam YAePKUBAHUA Ha UCMOJIb3YEMbIX KOJIOHKAX, bMBAMOTEYHbIM
[LAHHbBIM U XapaKTepUCTUYECKMM ANA NPUOPUTETHbLIX 3arpA3HuTenen noHam. KonnvectseHHoe
onpegeneHune cogeprkaHma UHONBUAYANIbHbIX KOMMOHEHTOB NPOBOAAT, KaK MPaBUI0, METOA0M
BHYTPEHHero craHAaapTa.

'X/MC-pa3BefouHblin aHaNn3 B LenAx Bbibopa nokasaTtenen ana popmmposaHua Pabouein nporpammbl B
oTHoweHun JIOC B pa3/IMYHbIX HOPMATMBHbIX OKYMEHTAX U HAyYHOM NIMTEepaType peKoMeHAayeTcs
npoBoAMTb CaeayoLmm obpasom.

B MeToanyeckux yKasaHMAX No XpPOMaTOMACC-CMEKTPOMETPUYECKOMY ONpeaesiEHMIO NeTYyYnX
opraHuyeckux BewecTs B Boae (MYK 4.1.649-96) oueHKa KayecTBa BoAbl BOAHbIX 06BEKTOB X03AMCTBEHHO-
NUTLEBOIO N KyNbTyPHO-ObITOBOrO BOAOCHAOKEHMA Ha COoAepKaHMe YKA3aHHbIX MPUMecen OCyLLecTBAETCA
C UCNO/Ib30BaHWMEM HENpPepPbIBHOM ra30BOM 3KCTPAKLMU, COPOLMOHHOTO KOHLEHTPMPOBAHMA HA TBEPAOM
nonnmepHom copbeHnTe - Tenax GC, nocneaytolueint TepmoaecopbLmeit U KpUoreHHbIM BBOAOM Npobbl B
XpomaTtorpaduyecKkyto KanuanspHyto KOJIOHKY € HaHeceHHOM Ha Hee HK® SE-30. [lnanasoH CKaHMpyembIx
macc cocrtasaaeT 25 - 236 a.e.m.

IT0T e npuHuMn oueHKK JTOC B BoAe NONOXKEH B OCHOBY MeToAMKM BbINOIHEHMA U3MEPEHN
6apboTUPYyEMbBIX OPraHMYECKUX COEAMHEHUI B BOAE METOA0M KanuANAPHOM ra30XKnAKOCTHOM
XpomaTtorpadumm nam XxpomaTomacc-CnekTPoOMeTpUM [NaBHOTO ynpaBAeHUA aHAINTUYECKOTO KOHTPOANA U
METPO0rMyeckoro obecneyeHuns NPUPOLOOXPaHHOM aeAaTenbHOCTU Npyn MuHnpupoapsl Poccuu, M., 1996.

JleTyumne ranoreHopraHuyeckme coegmHeHus, obblMHO NPOAYKTbI XJI0PUPOBaHMA BOAbI, MeToguyeckue
YKa3aHuA Nno rasoxpomartorpaduyeckomy onpegesneHuto rajoreHcoaepawmx sewecTs B soge (MYK
4.1.646-96) peKOMeHAYIOT aHaN3NPOBATb METOLOM PAaBHOBECHOIO KOHLEHTPUPOBAHMA B ra3oBol ¢ase
npu 80 °C c npuMeHeHNEeM 3/1eKTPOHHO-3aXBaTHOTO AeTeKTopa.

Mo metoay EPA 502.2 nccneposanua JIOC ocywecTBAAKOT C NPUMEHEHMEM CTPUNMNHIA, NOCAeAYOWEero
YyN1aBAMBAHUA LeneBblXx KOMNOHEHTOB Ha Tenax GC nam HX® OV-1 n ganbHenwero xpomatorpapuposaHua
€ ncnonb3oBaHnem GOTOMOHMU3ALNOHHOTO AETEKTOPA.



NccnepoBaHue Boabl Ha NPUCYTCTBME YKa3aHHbIX npumecein no metoay EPA 524.2 ocywecTBnstoT ¢
NPUMEHEHNEM XPOMATOMACC-CNEKTPOMETPA CO CTPYMHbIM CENAPATOPOM MPU UCMONb30BAHMUM TEXHWUKM
npobonoAroToBKK, KOTopana nNpueeaeHa B metoanKke EPA 502.2.

CtaTnueckmit napodasHbiit aHanms npu 70 °C B TeyeHMe 30 MUH B COMETAHUM C KanunnapHoi MNKX n MC s
pexxnme NporpammmnpoBaHnA Temnepatypbl n ckaHnposaHum 40 + 300 a.e.Mm., a TaKKe meToa NPAMOro
X0N04HOro BBOAA NPOObLI B KBAPLLEBYIO KAaNUANAPHYIO XPOMaTOrpadrUecKyto KONIOHKY A1 OLEeHKW BOAbl HA
cofepaHue TpMrasoreHMeTaHOB C 3/IEKTPOHHO-3aXBaTHbIM AETEKTUPOBAHMEM PEKOMEHAYET
MpaKTuyecKkoe pyKoBOACTBO «AHa/INM3 BOAbI: OpraHMYeckne mukponpmumecn» pupmol Hewlett Packard. C.-
N6, N3a-so «Tesa», 1995.

K manonertyumm (cpegHenetTyunmm) opraHMYECKUM 3arpAa3HEHNAM BObl OTHOCAT raloreHsamelleHHble
yrnesogopoasl (npumepHo, ot Cys), rasioreH3amelleHHble 3PUpbl, HUTPO3aMUHbI, CNOXKHblE 3dUpPbI,
nonnapomatumyeckue yrnesogopoasbl (MAY), pranatbl, HUTPOapoMaTUYECKUE coeanHeHNA, BeH3UAUHbI,
nonnxnopuposaHHble budeHnnbl (MXB), xnopopraHUYecKkme NecTUUMAbl, TPMasnHbl, GeHOoNbI U Ap.
OTHeceHMe 3arpaAsHSAIOLWMX BELLECTB K 3TOM rpynne BecbMa NpousBobHO 1 basnpyeTcs B OCHOBHOM Ha
XpomaTorpadpuyeckmx gaHHbIX. BellecTsa yC/10BHO OTHOCAT K MasloNIETYYnUM (cpeaHeneTyynm) B cyyasx,
Korga ux aHa/iM3 MeTo0M PaBHOBECHOIO Napa M HEMPEPbIBHOM ra30BOM 3KCTPAKLUMN meHee 3ddeKTUBEH
BC/NeACTBME HU3KOTo AaBNEHUA UX NapOB.

YKa3saHHble coeiIMHEeHUA B COOTBETCTBUM ¢ MeToaMueckMMn ykasaHuammn «OnpeaeneHme maccosoli
KOHLLEHTPALMN OpPraHUYECKUX CoOeAMHEHUIN B BOAE METOA0M XpomaTomacc-cnektpometpum» (MYK 4.1.663-
97), npegHasHaYeHHbIMU ANS NPOBEAEHMA CAHUTAPHO-XMMUYECKUX UCCNeL0BaHUI BOAbl BOAHbIX 06 bEKTOB
X03AACTBEHHO-MNTLEBOIO U KY/IbTYPHO-6bITOBOr0 BOAOMNO/Ib30BaHUA, BbIAENAIOT U KOHLEHTPUPYIOT
METOZI0M ¥NAKOCTHO-XKNAKOCTHOM 3KCTPAKLUN MeTUEeH-Xnopuaom (npm pH > 11, a3atem pH< 2) ¢
nocneayowmm FX/MC-aHanunsom.

Mo metoaam EPA 525 1 625 yKka3aHHble COeANHEHUA U3BAEKAIOT U3 BOAbl TBepaodasHoit (C18) nau
HEenpepbIBHOM KUAKOCTHO-XNAKOCTHOM (AMXnopmMeTaH) aKCTpakumen ¢ nocneayowmm MNX/MC-aHanmsom.

K ocoboli rpynne manonetyumx opraHMYecknx 3arpasHeHnin Boabl cieayeTt OTHECTU KapboHWUIbHbIE
COeAMHEHWSA - NPOAYKTbl 030HWPOBAHWA BOAbI, KOTOPbIE ONPeAenstoT B COOTBETCTBMM C MeToanyeckumm
YKa3aHWAMM Mo rasoxpomaTorpaduyeckomy onpegeneHuio popmanbaermaa, bytaHansa, 2-aTun-rekcaHans
n apyrux B Boge (MYK 4.1.653-96, 4.1.654-96).

MAY, oTHOCALWMECA K NPUOPUTETHLIM 3arpA3HUTENAM, NOC/Ae TBEPLOGDA3HOrO AU KUAKOCTHO-}KUAKOCTHOTO
KOHLEHTPUPOBaHUA, oNpeaenatoT B OCHOBHOM MeTOA4aMM KanuaiAapHOM ra3oBoit xpomatorpadum ¢ MC-
AETEeKTUPOBAHMEM, BbICOKO3IhGEKTUBHOM XKUAKOCTHOM XpomaTtorpaduu (BHKX) ¢ ynbTpadunonetosbim nam
bnyopecLeHTHbIM AeTEKTOPOM AN MeTOA0M bAOOPUMETPUN.

BayKHbIM 3Tanom mcciefoBaHUI ABAAETCA onpeaeneHune NpeacTaBuTeneli OCHOBHbIX Fpynn NecTuuuaos:
X10p-, a30T-, pochopopraHNYecKmx, KapboHOBbLIX KUCAOT U UX NPOM3BOAHbIX, Kap6amMaTOB, a TaKKe
NoANXNopPUpPOBaHHbIX BudeHnnos (MXB).

B cnyuae, ecnv yKasaHHble 3arpA3HAOLLME BELLECTBaA NOMHOCTbIO MM YAaCTUYHO He Bblin onpeaeneHbl B
Xo/4e npeablayLimMx nccnegoBaHnn, peKoMmeHayeTca npumeHeHme metoaa MHKX.



B cootsetctBum ¢ npunox. 1 CanlnH 2.1.4.559-96 B cnyvae, ecnm gaHHble OpraHoB ynpaBaeHua u
OpraHM3aLMi CeNbCKOro X03AMCTBA 06 aCCOPTUMEHTE U BAJIOBOM 06beMe NeCcTULMA0B U arPOXMMUKATOB,
NPUMeHsAEeMbIX Ha TeppuTOopUM Bogocbopa 1 B Npeaenax 30Hbl CAHUTAPHOM OXPaHbl 33 NepUos He meHee 3
nocnefHuX feT yKasblBAtOT HA OTCYTCTBME NPUMEHEHUA TEX UM UHbIX NeCTULMAOB (Fpynn NnecTuumaos),
COOTBETCTBYIOLIME UCCNef0BaHMA He NPOBOAATCA.

6.4. Bbibop nokasateneit ana pabouyeit nporpammbl NPOU3BOACTBEHHOrO KOHTPO/IA KauecTBa BOAbI

Mpwu coctaBneHnmn Pabouei nporpammbl cresyeT yunuTbiBaTb, YTO NOCAEAHAA A0MKHA cogepxaTb (n. 2.3.1 -
2.3.5 CaHlMuH 2.1.4.559-96) MepeyHn KOHTPOAUPYEMbIX NOKa3aTe el KayecTsa BoAbl U UX TUTMEHMYECKUE
HOPMATUBbI, YCTAHOB/IEHHbIE CAHUTAPHbIMM NpaBunamm audpdpepeHLUNPOBAHHO A58 BOAOUCTOUHUKA,
NUTbLEBOI BOAbI Nepes NoJavyen B CETb M NMUTbLEBOM BOAbl B CETU. DTU NepeyHu B 06a3aTenbHOM nopsaaKke
[LOMKHbBI BKAKOYATb Cnegytowme nokasatenu:

L11a 8000UCMOYHUKOS:

- MMKpobuonoruyeckme u napasutonoruyeckue (n. 4.3, Tabn. 1);

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

- 0606uleHHble (N. 4.4.1, Tabn. 2);

- XMMMYECKHMe BelLecTBa, BbibpaHHble A1 MOCTOAHHOrO KOHTPO/IA B COOTBETCTBUM C pe3y/ibTaTaMu
paclMPEHHbIX UCCNea0BaAHNN.

Lnsa pezepsyapa yucmoli 800bI:

- MMKpobuonoruyeckme u napasutonoruyeckue (n. 4.3, Tabn. 1);
- opraHonenTuyeckue (n. 4.5, Tabn. 4);

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

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

- OCTaTO4YHble KoanyecTBa peareHTos (n. 4.4.2, Tabn. 3 u ap.);

- Xummn4yeckue sellecrsa, Bbl6paHHbIe ANA NOCTOAHHOIO KOHTPO/1A B COOTBETCTBUK C pPe3y/ibTaTaMM
PaclWnpeHHbIX I/ICCJ'Ie,CI,OBaHVIﬁ.

/L1 8006l 8 cemu:
- MMKpobuonoruyeckme n napasutonoruyeckume (n. 4.3, Tabn. 1);

- opraHonenTuyeckue (n. 4.5, Tabn. 4). Ina BOAOUCTOYHUKOB NPUOPUTETHLIMWN ANA AOMNOAHUTENBHOTO
BKNIOYEHWA B NepeyeHb CAeayeT cuMTaTh BellecTsa, 0bHapyXeHHble B BOAOMCTOYHUKE NpY NpoBeaeHUm
pacWMpPeHHbIX UCCeA0BaHUM, Ha YPOBHe, paBHOM Wau Bbiwe MAK.



Ons nuTbeBOM BoAbl NPUOPUTETHBIMW ONA BKOYEHUS B NEpeYeHb cedyeT CYnTaTb BELLECTBA,
0bHapyKeHHble B NUTbEeBOM BOAE NPU NPOBEAEHNN PACLLUMPEHHbIX UCCIeA0BAHNUM, HA YPOBHE, PaBHbIM UK
sbiwe 0,5 MAK.

an OUEeHKe chenyeT y4nTbiBaTb HE TOJ/IbKO cpegHne, HO U MaKCMMaJZibHO Nosly4eHHble BE/TMYUNHDI.

BO3MOHOCTb KOMBMHMPOBAHHOTO AENCTBUA XMMUYECKUX BELLECTB NPYU GOPMUPOBAHUN NEpPeYHs
nokasaTenen gns paboyen nporpaMmmbl 06bIYHO HE YYUTBIBAIOT.

B cootBeTcTBMM C N. 1.3 06A3aTenbHOro npuaoxK. 1 K CanlNuH 2.1.4.559-96 noTeHUMaibHas ONacHOCTb
B/IMAHNA NPUCYTCTBYIOLLMX B BOAE XMMUYECKUX BELLLECTB Ha 340POBbe HaceneHusa onpeaenseTca
TeppuUTopUanbHbIM LeHTpomM CaHINUAHAA30pPa, OH XKe YyTBepKAAeT NpeasOKEeHUA No NepeyvHo
KOHTPOAMPYEMbIX NOKa3aTenen u cornacyet Pabouyto nporpammy.

Paboyasa nporpamma npom3BoACTBEHHOIO KOHTPOA, CGOPMMPOBaHHAA HA OCHOBaHMM PaCLUMPEHHbIX
nccnenoBaHui Npu 61aronpUATHBLIX pe3yabTaTax 3TUX UCCAEA0BaHUNA MOMKET HaCUMTbIBATb CYLLECTBEHHO
MEHbLLEe YMC/I0 NOoKasaTe el KayecTsa A/ CUCTEMATUUYECKOTo KOHTPOs, Yem npegnucbisaeTt IOCT 2874-
82.

6.5. Peanunsauusa tpebosanuin CanlNuH 2.1.4.559-96 ana perMoHoB, BOAOCHabXKeHne KOTOopbIX
6a3upyeTca Ha NOA3eMHbIX UCTOYHUKAX

3aTpaThbl Ha paclIMpPEHHbIe UCCIeA0BaHUA BOAbI A/1A YKa3aHHbIX PETMOHOB MOTYT OKa3aTbCA BECbMa
3HaYMTEIbHbIMU. [1151 TAKUX PETMOHOB B LIEIAX COCTaB/EHMA NMPOrpaMmMbl MPOBEAEHMA PaCLUMPEHHbIX
nccnefoBaHWii BOAbl PEKOMEHAYETCA OPraHn3aLmsa PErMoHa bHOM KOMUCCUM C y4acTMem NpeacTaBuTenei
KOMMYHa/IbHOrO BOZAHOI0 X03A1CTBa, opraHoB occaHanMAHaA30pa Mo COOTBETCTBYIOWEN TEPPUTOPUN,
BOA0O0XPaHHbIX, TMAPOIOTMYECKNX U SKOJIOTMUYECKUX OpraHM3aLmi.

Komuccusa paspabaTbiBaeT cneumanbHyo eauHyo NporpaMmmy NpoBeaeHUsa PacliMpeHHbIX UCCeA0BaHUM,
KOTOpPYIO YTBEPKAAET a4MMHUCTPALLMA COOTBETCTBYIOLLErO PErMOHA Ha OCHOBAHUM:

- aHa/In3a pe3ybTaToB UCCAEA0BAHMA BOAbI BOAOMCTOMHUKOB U MUTbEBOM BOAbI 3@ TPU NOCAEAHUX roAa, a
TaK¥XKe MMeLLMXCA CBeAeHNM, yKasaHHbIx B M. 1.2.1 npuaox. 1 kK CaHMunH 2.1.4.559-96;

- CPaBHUTE/IbHOW OLEHKWN MPOM3BOANTENIBHOCTM CKBAXKMH KaXK40ro BOAOHOCHOIO rOpM30HTa AN CUCTEM
BOAOCHAbKeHMA HaceNeHHbIX MYHKTOB;

- BbIpabOTKM NOAXOL0B K OLLEHKE CKBaXKMH, 06begMHEHHbIX 06Lel 30HON CaHMTapHOM OXPaHbl U
3KCNYaTUPYIOLNX OANH BOAOHOCHbIN FOPU30HT;

- Bbl60pa onpegeneHHbIX HaCeNEHHbIX MYHKTOB B Ka4€CTBE ONOPHbIX Y3/210B HA4a/IbHOIO 3Tana paGOT;

- onpeaeneHna Ana Kaxkaon cucTembl BOAOCHa6KeHNA (Bo403ab0opHbIX Y3/10B) NepeyHs nokasartenemn
KayecTBa, KOTOpble BK/OYAIOTCA B NPOrpammy pacliMpPeHHbIX UCCeA0BaHMI Ha Pa3INYHbIX 3Tanax;

- bopmmnpoBaHUA Nporpammbl paboT NpoBeaeHMA PacCUMPEHHbIX UCCNeA0BaHNI NUTLEBON BOAbI.



B aTom cnyyae npoBefeHHbIN COOTBETCTBYIOLWLMM 06pa3om aHann3 60/1bLLOro MaccMBa UCXOAHbIX AaHHbIX U
[OaHHbIX, NO/Iy4aeMbIX B XO4e paclUMpPEeHHbIX UCCNeA0BaHMIA, NO3BOJIAET B LLE/IOM MO PErMoHY 3HAYUTENbHO
CHU3UTb 3aTPaTbl Ha NpoBeAEeHNE 3TUX UCCNeA0BaHMUN U BbIDOP KOHTPOIMPYEMbIX MOKa3aTeien KayecTBa
BOApbl.

TaKoW LeHTPaIM30BaHHbIM NOAX04 K peLleHnto Npobaembl BHegPEeHUA HOBOTO Ba*KHOrO HOPMATUBHOTO
[AOKYMeHTa npeacTasaseTcs Hanbosee LenecoobpasHbiM 1 3GGEKTUBHLIM AN KPYMHbIX pernoHoB Poccuu.

6.6. ObopyaoBaHue naboparopui

[Ona opraHnsaumii KOMMYHabHOTO BOAHOIO X03AMCTBA co3aaHue nabopaTtopHoM 6asbl, pacnonaratouLem
BCEM CNEKTPOM HeobxoammbIx NpnbopoB U 06opyAOBaAHNA ANA OLLEHKM BOAbI MO BCEMY MEPEYHIO
HaMMeHOBaHMWI, yKaszaHHomy B CaHlnHe, ManoocyLecTBMMO 1 HeomnpaBAaHHO.

Ona npoBeAeHUA paclUMpPEHHbIX UCCNeA0BaHMI BOAbI, MPOBOAUMbIX B cooTBeTcTBUM ¢ CaHlTMHoM oauH pa3
B 5 neT, uenecoobpasHo NpMBAEKATb COOTBETCTBYIOLLME aKKpeAUTOBaHHble nabopaTopunn ANs BbiSBAEHUS
060CHOBAaHHOIO MMHMMYMA NOKasaTesiel, Mo KOTOPbIM B AasbHelwem byaeT ocyLLecTBAATLCA
cucTemaTuyecKkuin KOHTPO/1b.

BbiaBneHMe 060CHOBAaHHOTO MUHUMYMA KOHTPOIMPYEMbIX NOKasaTe e, T.e. NnepeyHn Nnokasartenei
KauyecTBa, BK/OYEHHbIX B Pabouyto nporpammy npon3BoACTBEHHOIO KOHTPOJIA, HaNpPAMYHO CBA3AHO C
NPaBUAbHLIM pPeLleHNEM BONPOCOB OCHALLLEHWNA XMMMUKO-aHAaAUTUYECKMX CYK6 O0Tpacan Heobxoaumbim
napKkom npubopos, 0bopyaoBaHMA, peakTUBaMU U T.N. ITO NO3BOJNT A0 MUHUMYMa COKPATUTb 3aTpaTbl Ha
OCHaLLeHMe aHaNTMYECKNX NabopaTopunii, BKAOYAA OTKa3 OT NpuobpeTeHns Lenbix Knaccos npubopos npwm
obecneyeHnn Tpebyemoit NONAHOTbI, 3GPEKTUBHOCTM M ONEPATUBHOCTM KOHTPOASA.

7. NOTEPU N COXPAHEHWUE KAYECTBA NUTHLEBOW BOAbI NPU EE TPAHCMOPTUPOBAHUMN K
NOTPEBUTENIO

MonyyeHne Ka4yecTBEHHOW BOAbI ABAETCA OCHOBHOW 3a4a4ei ropoACcKMUX BOAOOUNCTHBIX CTaHUMI. ITa
3aa4a TeCHO CBA3aHaA C TEXHNKO-2KOHOMMNYECKUMU NOKa3aTeENAMUN KOHKPETHbIX CTaHuMﬁ. TaK, mnmeruimneca
YTe4Kun BOAOHpOBOAHOﬁ BOAbl NPUBOAAT K YXyALUEHU TEXHUKO-9KOHOMUNYECKUX nokasartesneu u
HepaLMOoHaAbHbIM NOTEPSAM BOAbI MUTbEBOrO KayecTsa. Kpome Toro, npu TpaHCNopTUPOBaHUKM BOAbl NO
TpybonpoBoaam cucTtem ee NoAauM U pacnpesenieHns B 60/bLIMHCTBE C/Iy4aeB NPOUCXOOMT YXyALLIEeHNe
KauyecTBa BOAbl, YTO CHUKAET 3PpPeKTUBHOCTb PabOTbl BOLAOOUMCTHbIX CTAHUMIA. B cBA3M € 3TUM pelleHne
nNpobaem HeyuYTeEHHbIX PAacXo40B BOAb! M BHYTPEHHEN 3alLmTbl TPybonNpoBoA0B UrPaeT CyLEeCTBEHHYIO POJb
B pelueHnm obuiei npobaembl obecneyeHna HaceNeHNA BbICOKOKAYeCTBEHHON NUTbLEBON BOLOW.

7.1. PaumoHanbHoOe UCNo/ib30BaHWe NUTbEBOM BOAbI

MoTepw BoAbI NPW IKCNyaTaUMM CUCTEM BOAOCHABKEeHNA, HepaLUMOHaNbHOE NCNO/b30BaHMEe BOAbl BCEMM
KaTeropmammu notpebuTenei ABAAIOTCA HEN3BEKHbIMKN GaKTOopamMu.

Opl’aHVI3aLI,VI’r'I PaUNOHANIbHOTO UCNOJ1Ib30BAaHNA BOAbl U YCTPAHEHUE €€ NOTEPDb ABNAKOTCA OAHOI‘/‘I ns3
dKTya/IbHbIX COBpPEMEHHDbIX 3a4a4, pelleHne KOTOpOVI 3aBUCUT OT aKTUBHOCTU N HaNpPaB/1E€HHOCTU yCVI!'IVI[;I
BCEX 3BEHbEB SKOHOMMUKMWN. nOTepI/I BO4bl BCEX BNAOB (yTeL-IKVI n ee HepaunoHaibHOe VICI'IOJ'Ib3OBaHM€) Ha



cerogHA ewe seCbMa BEJZINKU, 4YTO NPUBOOUT K b6ecnonesHomn TpaTe 3Ha4YNTENbHbIX CPeacTB, NPenATCTBYET
HOPpMa/ZibHOMY BOAOCHa6)KeHVII'O HaceneHumaAa, TOpMmo3nUT peLlleHne 3a4a4 OXpaHbl Nnpupoabl.

Mo AaHHbIM paZa OTeYECTBEHHbIX UCCIeA0BaHNM, B YacTHoCcTM pabot HUM KBOB, noTepun nntTbeBoi BoAbl
no ropogam Poccum coctasasatoT B cpeagHem 35 - 40 % (B oTnume ot 3apybexkHbix nokasatenei 10 - 20 %) u
CKNablBAKOTCA 3a CYET:

HE3KOHOMHOTIO NCNO0Z1Ib30BaHNA BOAbI;

HENpPoOn3BOoACTBEHHbIX PAaCXo40B, CBA3aHHbIX C HECOBEPLUEHCTBOM Hapy»(Hoﬁ apMaTtypbl;

CKpbITbIX yTeyek B Tpybonposoaax;

yTeuek BObl M3-3a HEAOCTAaTKOB 3KCMNyaTaLnn BHYTPUAOMOBOW CaHTEXHUKMU;

XULLEHWI BOApbI.

CepbesHoro casura B Aene CHUXEHMA Pacxoaa BoAbl MOXHO A0BUTLCA MyTeM MOBbILLEHWSA CO3HATE/IbHOIO
OTHOLIEHMA K BOZe, NpoBeAeHNA paaa OpraHM3aLnoHHO-TEXHUYECKUX MePONPUATUIA, BBeAEeHUA
HOPMaTMBHO-MPaBOBbIX aKTOB.

O/HaKo TONbKO NyTeM OpraHU3aLMOHHbIX MEPONPUATUIA U NPaBOBOK PaboTbl CO3HATENbHOIO OTHOLLEHMA K
BOAE He noABuTCA.

KpynHbIM Hea0CTaTKOM B BeeHUU BOAHOMO X03AMCTBa ABNAETCA OTCYTCTBME HEOBX0AMMOTro
3KOHOMMYECKOro MexaHM3ma, AeMNCTBEHHbIX PblYaroB U CTUMY/I0B, MO3BOAAIOWMNX SGPEKTUBHO BAUATbL Ha
KOPEHHOE y/y4ylleHne BoA0oMN0/1b30BaHNA, bepeskHoe OTHOLIEHWE K BOAHbIM pecypcam TPyA0BbIMM
KONNIeKTUBaMM NPeanpUATUIN U OpraHM3aLmii BCcex oTpacnein SKOHOMUKM U HaceneHus.

BepeknMBOCTb K BOAHbIM pecypcam HeobXxoAMMO NOCTaBUTb Ha MPOYHbIN XO3PACHETHBIN GyHAAMEHT,
3aKOHOAATe/IbHO 3aKPENUTb PAa3BUTME SKOHOMMUYECKUX OTHOLLEHUIM U COLMAbHbBIE FAPAHTUM.

PauuoHanbHoe 1 bepekHoe pacxoLoBaHWe BOAbI CHUMNKAET MMAPaB/IMYECKYHO HAarpy3Ky Ha AelcTBytowme
OUYMCTHbIE COOPYKEHUS, NO3BONAET TEM CaMblM MOBbLICUTbL KAYECTBO BOAbI, NOAaBaeMol NoTpebutensm.

OCHOBHbIM METOAOM 60pb6b| C noTepAamMmu Boabl, ee HepallMOHa/IbHbIM UCMO/1Ib30BaHNUEM ABNAKOTCA
cBoeBpemMeHHOe BbiABNEHNE N YCTaHOBNEHNE NPUYNH NOBbIWEHHBIX PAaCcXoa40B BOAbI, TMKBUAAUNA YyTEHEK
BOAbl, a TaKXXe co3aaHne ycnosmﬁ BOAOMNO/1Ib30BaHUA, MPU KOTOPbIX HEPAUMOHA/IbHOE NCNOJ/Ib30OBaHUE
BOAbI 6y,CI,ET MUHUMAIbHbIM.

PaumoHanbHOe ncnonb3oBaHMe BOAbl B NPOMbIWNEHHOCTU CBA3aHO B OCHOBHOM C CO34aHNEM O60pOTHO-
NOBTOPHOIo BO,EI,OCHa6)+(EHVIH, 3aMKHYTbIX CUCTEM BOOHOTO X03AMCTBA, BHEAPEHUNA Ha BHOBb BBOAMMbIX U
PEKOHCTPYUPYEMDbIX MPON3BOACTBAX 6e3BO,CI,HbIX M MaZiIoBOAHbIX TEXHO/TIOTMYECKNUX NpoL,eccos.

Mpw akcnayaTaunm cucTem Nogayvm 1 pacnpeneneHmna oAbl OCHOBHbIMUM HAaNPaBlEeHUAMMU CHUMKEHUA
noTepb BOAbI ABNAOTCA:



- BHEpEHUEe COBPEMEHHbIX TEXHONOTUIM U MaTepnaioB NPu NPOKIaAKe HOBbIX CETEN BOAOCHABKeHMS;
- AMArHOCTUKa COCTOAHMA TPYOONPOBOAOB ANA NPeAynpexXaeHusa aBapui;

- BbIAAB/IEHME N IMKBMAALMA CKPbITbIX yTEUYEK U3 TpybonpoBoaOB;

- npeaynpexXaeHue, BbiIBNEHWNE U BbICTpas IOKann3aums aBapuii;

- caHauma aencTByoWMX TPYOONpPoOBOAOB, HAXOAALLMXCA B BETXOM U/ aBapUMHOM COCTOAHUN.

MHave roBops, BaXKHENLLMM CPEeACTBOM COKpPaLLEHUA NOTEPb BOAbI MPU SKCMyaTauum ABAAOTCA
NOBbILLIEHME YPOBHA 3KCM/IyaTalnmM, OCHaLLLEHWEe BOAONPOBOAHbBIX OPraHn3aLmii COBpeMeHHbIMM

mexaHuM3mamu, npubopamm, cpegcrsamu KUMMA.

CHVXKEeHMe NoTepb BO/bI M ee HepaLMOHa/IbHOE UCMO/Ib30BaHMe HaceleHMeM NpeanoaratoT NposeaeHne
cnesyoLWmMx MeponpuATUA OpraHn3aLMOHHO-TEXHUYECKOrO XapaKTepa:

- nepBooYepeaHbIe MEPONPUATUSA MO PEMOHTY, PEFY/IMPOBKE U 3aMEHE HEMUCMPABHOCTEN BOAOPa3bOopHO
apMaTypbl U CMbIBHbIX 634KOB, HaNaAKa UMEIOLLIMXCA PEryNATOPOB AABAEHUSA, TUKBUAALMA ABHbIX

HapyLleHMI pexxnmos paboTbl CUCTEM XO/1I04HOMO U rOPAYEro BoA0CHabXKeHMS;

- MoZepHM3aLmMA Bogopa3bopHo apmaTypbl U YCTaHOBKA Apoccesieit B BOAOMNPOBOAHYIO apMaTypy Ha
HUMKHMX TaXKaxX MHOTO3TaXKHbIX 34aHUI;

- HaNadKa UMpPKYNaUMM B CUCTEMAX LEHTPaIM30BaHHOIO ropAYero BOA0CHabXeHus;
- YCTAHOBKA Pery/aTopos AaB/eHUA Ha BBOAAX OTAE/IbHO CTOALMX 343aHNIN NOHUKEHHOMW 3TaXHOCTH;

- MOZlepHM3aLLMA HAaCOCHOM NOAKAYKM C 3aMeHOW arperaTos, aBTomaTusaumen, npumeHeHnem
peryanpyemoro 3/1eKTponpmMBeoaa;

- 30HMPOBAHME CXeM BOAOCHABKEHUNS 34aHUI U MUKPOPaioHOB (0COBEHHO NPU HOBOM CTPOUTE/ILCTBE U
PEKOHCTPYKUMM cywecTBytoero ¢poHAaa);

- YCTaHOBKa BOAOCYETYMKOB Ha BBOAAX B 34aHWNA U Y apeHaaTopos;

- 3amMeHa BoAopa3bopHOMN apmaTypbl U CMbIBHbIX 6a4KOB Ha HOBYIO, Bosiee HadeXHYlo, obecneynBsaloLLyto
BOAOCOEpPEKEHME;

- YCTAHOBKa KBApTUPHbIX PEryaATOPOB AaB/eHNA U TemnepaTypbl ropadeit Boapl;
- UICMO/Ib30BaHNE KBAPTUPHbIX BOAOCYETYMKOB XOJIOAHOW U ropsiveit Boabl;

- obecneyeHne HacesieHMA HOBbIMM TUNamM BbITOBOM TEXHWMKM, 0becrneynBatoLLel BogocbeperkeHmne
(cTMpanbHble malnHbI, MOCYA0MOMNKMN 1 Ap.).



OI'Ipe,CI,EJ'IEHHbIﬁ I'IpaKTM‘-IeCKVIﬁ UHTEpPEC NpeaAcCTaBaAET AeleHTpann3auna ropadyero BO,CI,OCHaG)KeHVIﬂ C
MCNOZ1Ib30OBaHUEM INEKTPUHECKOTO nNoaorpesa, B Tom 4mucne C 6aKaMM-aKKYMyﬂﬂTOpaMM N NbroTHOM
onsaTom 91EKTPO3HEPINUN B HOYHbIE YacCbl.

Takum o6pa30M, o4yeBUAHO, YTO NMNO3TANMHOE U CyLeCTBEHHOE COKpaleHMe noTepb BOAblI NO3BO/IUT
YMEHbLNTb NPON3BOANUTE/IBHOCTb BOAOOYNUCTHbDIX CTaHLI,VIl‘/JI, YMEHbLWWTb HAarpy3ky Ha O4YUCTHble
COOpPYXEeHUA N 3a CHET 3TOTO ,D,O6MTbCF| bonee I'IIy60KOl7I cTeneHn O4NCTKM BOA4bl Kak NO OCHOBHbIM
NMOKa3saTeNnAM, TakK U MO KOHUEHTPauunun 33Fpﬂ3HEHVIl7I dHTPONOreHHOro NPoucCxoXxXaeHua.

7.2. Cuctembl Nogauun u pacnpeseneHns Boabl

Kak y»Ke oTmeuvanoch, apdeKTnBHOe obecneyeHne HaceneHns Boaoit obycnoBNeHO He TOIbKO CTeMneHblo ee
NOArOTOBKM Ha OYUCTHbIX COOPYMKEHUSX, HO M COCTOAHMEM CUCTEM MOAAYN U pacnpeseneHmns Boabl, B
nepByto oyepesb COCToAHMEM TPy6ONpoBoAO0B. BogonpoBoaHble U KAHANN3AUMOHHbIE CETM DONbLUMHCTBA
POCCUNCKMX TOPOLOB XapaKTePU3YOTCA HEFePMETUYHOCTbIO, BbICOKON M3HOLIEHHOCTbIO, MOBbILEHHON
aBaPUIMHOCTbIO. ITO BbI3bIBAET BTOPMUUYHOE 3arpsA3HEHUE OUYMULLLEHHOW BOAbI M OKPY:KatoLwen cpeabl,
yBE/IMYMBAET NOTEPU NUTLEBOM BOAbI M PACXOL SNEKTPOIHEPTUN HA €€ TPAHCMOPTMPOBAHME, CHUMXKAET
HaAEeXHOCTb BOAOCHAOXEHUA HAaceNeHMa n Apyrux KaTteropuin notpebutenen.

BbICOKMIA M3HOC NOA3EMHbIX BOAOHECYLMX CETEN NPU CPAaBHUTENbHO HEBObLUMX CPOKaX UX 3KCM/yaTalmum
06ycnoB/eH BbIMYCKOM OTEYECTBEHHOMN NPOMbILLIIEHHOCTbIO MeTaNANYeCcKuxX Tpyb 6e3 BHYTpPeHHeN
AHTUKOPPO3NOHHOM 3aLWMTbl, C HOPMATMBHbIM CPOKOM MX 3KcnayaTauum He 6onee 18 - 20 ner.
CyuiecTByloliMe B KOMMYHa/IbHOM BOAHOM xo3alicTee Poccuiickoit Pepepaunm o6beMbI NPUMEHEHUS
MeTannmyeckux Tpyb (bonee 75 % oT Bcex BUAOB TPYH) U COKHOCTU C MAaCCOBbLIM BbIMYCKOM
NPOMBbILNEHHOCTLIO METANI/TIMYECKUX TPYD C BHYTPEHHEN 3alLMTOM Bbi3blBAtOT HEOHXOAMMOCTb CO34aHUA
npw BogoKaHanax cneumasnbHbiX NogpasaeeHunii s npoBeaeHUs BHYTPEHHEN aHTUKOPPO3NOHHOM
3aLUUTbI BHOBb CTPOALLMXCA W IKCMAYyaTUPYEMbIX CETEN. B CBA3M C 3TUM A1 PErMOHOB NpeanarakTcs
cnepyoume TeXHNYECKMe pelleHmns:

co3aaTb 6a3sy (uex) Ans BHyTPEeHHeN 3aWuTbl HOBbIX TPYD METOA40M LieHTPobeKHOro Habpbi3ra
LeMeHTHO-MecYaHoro pacteopa. 3To obecneynt NnoayyeHme COOTBETCTBYIOLLEN CaHUTapPHOW HaAeXHOCTH
CTPOALWMXCA BOAOBOAOB M3 METAN/IMYECKUX TPYD U NOBbILLIEHWE PacYETHOro CPOKa MX aKcnyaTaumm go 50
net un bonee;

€034aTb CNeunann3npoBaHHbIN Y4acTOK No 6ecTpaHLWenHOMY BOCCTaHOB/IEHUIO (peHoBaLMK) ceTei
BOAOCHABKEHNA M KaHaAN3aLUMK C OCHALLEHUEM NX HEOBXOANMbIM TEXHONOTMYECKUM 060pya0BaHMEM, B
TOM uYncne:

a) KoMmnnekTom 06opya0BaHUA ANA OYMCTKU AEUCTBYIOLLMX METANIMYECKUX TPYHONPOBOAOB ANAaMETPOM
100 - 1400 mm OT NPOAYKTOB KOpPOo3un (0bpacTtaHmit) U HaHECEHUA BHYTPEHHEW LEMEHTHO-MNecYaHow
3aLLUMTbI;

6) KomnaeKkTom 060pyA0BaHNA ANA ANATHOCTUKM (KOHTPOA) BHOBb CTPOALLMXCA U aAPECHOro
npeue3sMoHHOro PeEMOHTA AENCTBYIOLLMX ceTel (NepeaBuKHan ycTaHoBKa ¢ TB-poboTom).

CToMmocTb paboT NO BOCCTAHOBAEHUIO AEMCTBYIOLLMX CETEM COCTAaBAAET NpMMepPHO 25 - 40 % OT CTOMMOCTH
paboT No MUx NepeKknagKe UM yKnagaKe HOBbIX TPy6ONpoBOSOB.



PacyeTHble CPOKW OKyNnaemocTu:
- 6a3bl 418 HaHeCceHUa BHYTPEHHEN LeMeHTHO-MecYaHoM 3almTbl Ha HOBble TPYObI - 2 roaa;
- KOMMJIEKTa AN PEHOBALMM C MOMOLLBIO LLeMEHTHO-NEecYaHoM 3awmThl - 5 ner.

8. TMUEH3UPOBAHUE U CEPTUDPUKALIUA LEHTPA/IUSOBAHHbIX CUCTEM NUTLEBOIO
BOAOCHABXEHUA

8.1. O6wme nonoxeHuA

3¢¢EKTMBHOCTb d)YHI-(LI,MOHMpOBaHMﬂ LLEHTPaIN30BaHHbBIX CUCTEM NMUTBLEBOTO BO,CI,OCHa6)-KEHMF|
obecneunBaetcs ABYMA HEPAa3PbIBHO CBA3aHHbIMW KOMMNOHEHTaMWU! yI'IpaBIIeH‘-IECKOVI n 3KCﬂﬂyaTaLLMOHHOﬁ.

Mowuck pELueHMVI, HanpaB/IEHHbIX HAa NOBbIWWEHWE Ka4YeCTBa NUTbEBOM BOA4bl, NEXUT B 0621acTu HOBbIX
TEXHO/NIOTNM4YEeCKUX Nnpnemos, yCOBepUJEHCTBOBaHMVI ycnoamﬁ 3KCnayaTauum COOpy)KEHMVI nT.n.

BmecTe ¢ Tem 3HaYeHWe ynpaBAeHYECKOW KOMMNOHEHTbI, PETryNPYIOLLEN, KOOPANHUPYIOLLEN U
HanpasAnsatoLen Bce chepbl AeATeNbHOCTM BOAONPOBOAA U GOpMUPYIOLLEN YCAOBUA NOYYEHUA MUTLEBOM

BOZbI HAa/IEXKALLEro KauecTsa, UMeeT peLlalollee 3HaYeHue.

CyLlHOCTb YNpaBAeHYECKOM KOMMOHEHTbI MOXKeT BbITb NpeAcTaBaeHa Kak OTBETCTBEHHOCTb BbICLIEro
PYKOBOACTBA 33 KOHEYHbIN pe3yabTaT paboTbl CUCTEMbI BOAOCHABKEHNA.

8.2. 3aKoHO4aTeNbCTBO poccuiickoii pepepaumm B 061acTU NULEH3UPOBAHUA U cepTUdUKaL MU

D 3aKoHoZaTeNbHble aKkTbl U NOCTaHOBAeHUA MpaBuTenbcTBa Poccuitickoii degepaummn, oTeyecTBeHHbIE U
MeXKAyHapoaHble CTaHAaPTbl MOCAeAHUX IeT HanpaB/ieHbl Ha BCECTOPOHHEE COBEPLUEHCTBOBaHME
ynpaBAeHYEeCKOW CTPYKTYpPbl OpraHM3aLuii.

B nepByto ovepeab K HUM OTHOCATCA caeaytowme AOKYMEHTbI:

# 3aKoHbl Poccuiickon depgepauun:

«0 cepTuduKaLmm npoayKkumum n ycayr», «O cTaHaaptTusaumm», «06 obecnedeHnn eamMHCTBA U3MEPEHUINY,
«O caHUTapHO-3NMAEMMNONOrMYECKOM Brarononyumm HaceneHusa», «O NMUEH3NPOBaHMM OTAENbHbIX BUAOB
0eATeNbHOCTUY;

® nocraHoBneHuA MNpaButenbctsa Poccuiickoi Pegepaunn:

«O HEKOTOPbIX Mepax, HaNPaBAEHHbIX HA COBEPLUEHCTBOBAHME CUCTEM ObecneyeHns KayecTBa NpoayKumm
n ycnyr» ot 2 ¢pespana 1998 r. Ne 113;

«06 yTBEpKAeHUM MPaBUA NOIb30BAHMA CUCTEMAaMM KOMMYHa/IbHOTO BOAOCHAOKEHUA U KaHaM3aumm B
Poccuiickoin Pepepaummn» ot 12 pespans 1999 r. Ne 167;

«06 yTBep)aeHUM NMonoxeHns 06 ocyllecTsneHnn FocyaapcTBEHHOro KOHTPO/IA 32 UCMNOJIb30BaHNEM U
OXpaHol BOAHbIX 06beKToB» OT 16 utoHa 1997 r. Ne 716;



«06 yTBep)AeHUM MpaBua NpeaocTaBAeHUA KOMMYHaNbHbIX Ycayr v MNpaBua NnpeaocTaBaeHUaA yCayr No
BbIBO3Y TBEPAbIX U KUAKMX ObITOBLIX OTXOA0B» OT 26 ceHTAbpAa 1994 r. Ne 1099;

CaHUTapHble npasuna u Hopmbl CaHlMNuH 2.1.4.559-96. «MNuTbeBan Boaa. M'MrneHnyeckume TpeboBaHUsA K
KayecTBYy BOAbl LLEHTPAIM30BAHHbIX CUCTEM NMUTLEBOIO BOAOCHAOXKEHNA. KOHTPONb KauecTBa».

D MexxayHapogHsble ctaHaapTbl cepmnn MCO 9000-94. OTevecTBeHHble cTaHaapTbl cepum TOCT P 40 000,
Kacatowmeca cepTudMKaLmm CMCTEM KayecTBa NPOM3BOACTB, a TaKKe HOPMATUBHbIE AOKYMEHTbI
locctaHpapTa PP, yctaHaBAMBatoWwme nopagoK, npasuaa u TpeboBaHus B obaactn ceptudunKkaumm
NPOAYKLMU U YCAYT.

DTaKMM obpa3om, B HacToslee Bpems B Poccuinckon Peaepaumnm cdopmMmmnpoBaHo NPUHLUNMANBHO
HOBOE NPABOBOE N 3KOHOMUYECKOE MPOCTPAHCTBO, B KOTOPOM A0/XKHbI paboTaTb OpraHM3aumuy,
3KCMNyaTUPYIOLLME MHIKEHEPHbIE CUCTEMBI ¥KU3HEeobecneyeHMsn, B TOM YNCE W opraHM3aumm BKX,
BK/IlOYaloLLLEE B MEPBYIO oYepeab HOBble TpeboBaHMA B YaCTU HaIMYMA y opraHusaumnm BKX
COOTBETCTBYHOLMX TNLEH3UI Ha NPaBO AEATENbHOCTU U CepTUPUKATOB, NOATBEPKAAIOLLNX KaUecTBO
NPOAYKLUMU, KaK TOM, KOTOPas BbIMyCKAETCA, TaK U TOM, KOTOpPasA NOCTyNaeT Ha NpeanpuATHe.

3aKoHbl U nocTaHoBAeHUs MNpasuTenbcTBa Poccuiickon Pesepaumm HanpaBAeHbl Ha ynopsagoveHue
[EeATeNIbHOCTM yNpaBaeHYeCKUX CTPYKTYp OpraHvM3auuii, NoBbILLEHME X POJIU, OTBETCTBEHHOCTU U
NOSIHOMOYMN.

8.3. PasBuTMe 3aKOHOAATENbCTBA B obnactu NNUEeH3npoBaHuA

3aKOHO4ATe/IbCTBOM YCTAaHOB/IEHO, YTO MyHMUMMNAAbHbIe opraHm3auum BKX, ocywecteaatowme
3KCNyaTaumMio CUCTEM BOAOCHAOKEHMA M KaHAIM3ALMM FOPOLOB U HaceNEHHbIX MYHKTOB, a TaKKe
npeanpuATUA APYrMX BUAOB COOCTBEHHOCTU, KOTOPbIE OCYLLLECTBAAIOT PA3/IMYHONO POAA AEATE/IbHOCTD B
061acTV BOAOCHAOKEHUA N KaHAaNU3aL M1, AOMKHbBI UMETb COOTBETCTBYIOLLYHO IMLLEH3UIO Ha NPaBo
[eATeNbHOCTHU.

Cuctema nuueHsmpoBaHus B Poccuinckoit Pepepaumm Havyana popmmuposatees ¢ 1991 roga.

O4HUM U3 NepBbIX 3aKOHOAATE/IbHbIX AKTOB MO IMLLEH3UPOBAHUIO ABNANOCL NOCTaHOBNeHNe CoBeTa
MuHucTpos PCOCP o1 08.11.91 Ne 593 «O BBeAEHUMN FOCYA3aPCTBEHHOIO INLEH3NPOBAHMA CTPOUTEIbHOM
neaTeNbHOCTU Ha TeppuTopumn PCOCP». MocTtaHoBNAEHWE BbINO HanpaBAEHO Ha 3alWMTy NPaB U UHTEPECOB
notpebuTenel cTpouTeNbHOM NPOAYKUMMK. [JOKYMEHTOM YCTaHaB/IMBA/IMCb OPraHN3aLMOHHO-NPaBoOBbIe
OCHOBbI INLLEH3UOHHOW AeATEe/IbHOCTU, ONPeaensIMCb BUAbI NoA/erKallel NLEeH3NPOBaHMIO
CTPpOUTENbHOW AeATEeNbHOCTY (T.€. CTPOUTENIbHO-MOHTAMKHbIX, MPOEKTHbIX PAabOT, MHKEHEPHbIX U3bICKAHWUI
W T.4.), NOPAAOK NULLEH3MPOBAHMA U BblAAYN INLLEH3UN, CTAaTYC U GYHKLUUU NNLEH3NOHHbIX OPraHoB.

Mepexog B 1992 roay K MUHTEHCMBHOMY Pa3BUTUIO PbIHOYHbIX OTHOLLIEHWN, @ TaKXKe NoABAEeHNE Ha pPbiHKe
TOBAPOB M YC/IYT Bce BO/bLIETO YMCa CAMOCTOATE/bHbIX XO3ANCTBYHOLMX CYObEKTOB Bbi3BaU
HEeobXoANMMOCTb CO34aHUA HOBbIX MEXaHWM3MOB MPABOBOrO PEry/IMPOBAHUA U B APYrMX OTPACAAX
OEeATeNbHOCTU B LLeNAX 3alLMTbl 3aKOHHbIX MPaB U MHTepecos notpebuTeneit n npegnpuHUmaTenei.



MocTtaHoBneHnem Mpasutenbctea PO Ne 1418 ot 24.12.94 «O AnLEH3UPOBAHNM OTAENbHbBIX BUAOB
[eATeNbHOCTMY» Obl/I0 NONOXKEHO HAYaN0 eaMHOMN rocyAapCTBEHHOM NOIMTUKKN B 061aCTU NMLLEH3MPOBAHNA
OTAE/IbHbIX BUAOB AEATENbHOCTU U 0becnevyeHmns XKMU3HEHHO BaXKHbIX MHTEPECOB IMYHOCTH, 0OLLECTBa U
rocyaapcrsa.

CornacHo noctaHoB/AeHUO bbin yTBEepKAeH lNepeyeHb, BKAOYaoWmMin 26 BUAOB AeATENbHOCTU, Ha
OCYLLECTB/IEHME KOTOPbIX TPEBYETCS INLEH3USA, B TOM YMCIe BUA AEATENbHOCTM «IKCnayaTauus
MHXEHEpPHbIX CUCTEM rOPOAO0B U HaCeNeHHbIX MYHKTOBY.

D B uenax AanbHelwero coBepLleHCTBOBaHMA obecneyeHna eAMHON rocyAapCTBEHHOM NOANTUKM NpU
OCYLLECTB/IEHUM INLEH3NPOBAHMUA, PETYINPOBAHMUN U 3aLLMTe NPAB U MHTEPECOB FrpaXKaaH, HPAaBCTBEHHOCTH
1 340p0Bbs, 0becneyeHns 060POHbI CTPaHbl U 6e30MacHOCTN rOCYAAPCTBA, a TAKKe YCTaHOBAEHMA
NnpaBOBbIX OCHOB €AMHOTO pbiHKa B MtOHe 1998 r. 6b1n NpUHAT PepepanbHbili 3aKOH «O NULEH3UPOBAHUM
OTAENbHbIX BUAOB AEATENIbHOCTUY.

B 3aKoHe gaH nepeyeHb BUAOB AEATENbHOCTH, HA OCYLLLECTBJIEHME KOTOPbIX TPebYoTCA AMLEH3NM (CTaTbA
17), B ToM uncne:

- 3KCN/lyaTaumaA LEHTPAIM30BaHHbIX CUCTEM NUTLEBOTO BOAOCHAOKEHMA U CUCTEM BOAOOTBEAEHMA
rOPOACKUX N APYIUX MOCESIEHUNA.

B MNepeueHb BKAOUYEHbI TaKKe Takne BUAbl AeATENbHOCTH, KaK:

- 3KCMANyaTauma annapaTypbl M CUCTEM KOHTPOAA NPOTUBOABAPUIAHOM 3aLWNUTbI U CUTHANM3ALMUMK;

- 3KCMJ/IyaTauma KOT/I0B U COCyA0B, paboTatowmx nog AasaeHrem, TpybonpoBo4oB napa v ropayeit Boabl;
- 3KCMJ/IyaTauma B3pbIBO- U MNOMKAPOOMACHbIX, XAMMUYECKM ONaCHbIX U BPeAHbIX NPOU3BOLACTB;

- 9KCMANyaTaumMA MHKEHEPHbIX MHPPACTPYKTYP ropoaos U APYrMx HaceNeHHbIX NyHKTOB;

- opyrve BUAabl 4eATeNbHOCTM, OCYLLLECTBNEHME KOTOPbIX MOXKET 6biTb HEOBXOAMMBIM NPY SKCMIyaTaLMm
LEHTPa/IM30BaHHbIX CUCTEM MUTLEBOTO BOAOCHABKEHNA U CUCTEM BOAOOTBEAEHUSA.

ITM BUAbI AeATENbHOCTU MOTYT OCYLLLECTBAATLCA KaK OpraHM3aumei, skcnayaTupyoLei
LEeHTPaIM30BaHHble CUCTEMbI MUTLEBOTO BOAOCHAGKEHNA M CUCTEMbI BOAOOTBEAEHMSA, TaK U APYTUMM
CneumManmsMpoBaHHbIMU OpraHM3aLMAMM NO SOTOBOPAM.

B coOTBETCTBMM C 3aKOHOM JINLLEH3UA BblAAETCA OTAENbHO Ha Ka)Kp,blﬁ }1VILI,eH3Mpy6MbIl71 BUA AEATENbHOCTU.

D Buabl LeATenbHOCTH, He BK/IOYEHHbIE B cTaTbio 17 PeaepanbHOro 3aKoHa, ocylecTeastoTcsa 6es
NINUEH3UI, 32 UCKNIOYEHMEM CNYYaEeB, €CAN NLEH3NPOBAHME BUAOB AEATE/IbHOCTM HE NPesyCMOTPEHO
WHbIMK deaepanbHbIMM 3aKOHaMU. Tak, IMLEH3MPOBAHUE NONb30BaHMA NOBEPXHOCTHBIMW BOAHbBIMM
06BEKTAMM OCYLLECTBAETCA B COOTBETCTBMM C BogHbIM KogeKkcom Poccuiickoit depepaumm n
nocraHossieHnem Mpasutenbcrea PO No 383-1997 r.



JInueH3npoBaHMe ocyLwecTBAAETCA NPy 06s3aTeNbHOM COBAt0AEHNN 3aKOHOAaTeNbCTBa Poccninckom
depepaumn, SKONOMMYECKUX, CAHUTAPHO-3NUAEMMOIOTMYECKMX, TMTMEeHNYECKUX (PeaepanbHbIii 3aKoH «O
CaHWUTAPHO-3MMAEMMNONOTMYECKOM BNAronoy4nmn HaceneHmnn»), MPOTUBOMOMKAPHbIX HOPM M NPaBWJI, a
TAKMKe MNONOXKEHUIM O NNLEH3NPOBAHMM, NepeUHel PaboT 1 YCAYT ANA KOHKPETHbIX BUA0B AeATENIbHOCTH.

D OCHOBHbIM TpeboBaHNEM MPU NULLEH3UPOBAHUN LLEHTPAIM30BAHHbBIX CUCTEM MUTHEBOTO
BOAOCHAbKeHMA ABNAETCA BbINOJHEHUE HOPMATUBHbIX ZOKYMEHTOB NO KayecTsy BoApl - CaHlMuH 2.1.4.559-
96 n «[paBnA TEXHMYECKOW 3KCMIyaTaLMm CUCTEM BOLOCHAOXKEHUA M BOAOOTBEAEHUA HACENEHHbIX MECT».

B cnyyae HeBbinosHeHMA TpeboBaHui CaHlMNuH 2.1.4.559-96 Ha AeACTBYIOLMX CUCTEMAX, HO BbINOJHEHUS
BCEX APYrMX INMLEH3NOHHbIX TPEOOBAHWUI W YCNOBUIA, INLEH3NA MOXKET BbITb BblgaHa TONbKO NPU HaAN4mm
cornacosaHuA CaHaNMAHaA30pa OTKNOHEHWUA OT HOPMATMBOB C YKAa3aHWEM CPOKA AeNCTBUA U
MepPONpPUATUIN NO UX YCTPAHEHUIO. B NMLEH3NOHHBIX YCN0BUAX YCTAHABANBAIOTCA CPOK AEMCTBUA ULLEH3UN
W ee NPUOCTAHOBJIEHWE B C/Ty4ae HeBbIMOJIHEHMA HOPMATUBOB B YKa3aHHbIE CPOKMU.

JIueHsmpoBaHMe OCyLWECTBAAIOT B COOTBETCTBMM C NPaBUaamMmM 1 TpeboBaHNAMM, B KOTOPbIX AaeTcs
nepeyeHb HeEOBXOAMMON LOKYMEHTALMN, YCTaHABAMBALOTCA 06beM M NOAHOTA MHPOPMALLMK, YKa3blBaeTCA
COOTBETCTBYIOLLEE COr/IacoBaHMeE U ap.

D depepanbHbii 3aKOH «O CAHUTAPHO-3MUAEMMNONIOTMYECKOM BN1Aaronoay4nMmn HaceneHna» KOHKPETHO
YyCTaHaBAMBAET YC/I0OBUA CAHUTAPHO-3INNAEMMONOTMYECKOTO B1arononyuma HaceneHus. K nx uncny oTHocat
JIMLLEH3MPOBAHME BUAOB AEATENbHOCTU, NPEACTABAAOLLMNX NOTEHLMAbHYIO ONMACcCHOCTb AJ/15 Ye/I0BEKA
(ctatbs 2 n. 1); B cTatbe 40 Nn. 1, 2 NpMBOAATCA OTAE/bHbIE BUABI AeATeNbHOCTU (paborT, ycayr),
npeAcTaBAsoWwmMe NOTEHUMANbHYO ONACHOCTb A/1A YeNOBEKA, CPean HUX MPOM3BOACTBO U peannsaums
NUTbEBOM BOAPbI..., IKCMAyaTaLLMA CUCTEM UHKEHEPHOMN M TPAHCMOPTHOM MHOPACTPYKTYP, BKAOYAA
LEHTPANN30BAHHbIE CUCTEMbI MUTLEBOFO BOLOCHAOKEHMS.

OTa cTaTbcA onpegenaer Takxke ob6A3aTeNnbHOCTbL Tpe6OBaHVIF| JINUEH3NPOBaHNA OaHHbIX BUOOB
LeATesIbHOCTU. [1pn 3TOM 0TMeYaeTCa, YTO NLEH3NPOBAHMUE BO3SMOMXKHO TO/IbKO NPW YCI0BUMN
npeagocraBneHnA CaHNTapHO-3INNOEMNONIOTMYECKOIO 3aK/II04Y4EHNA O COOTBETCTBUU, B HAaCTHOCTMH, NUTbEBOM
BOAbl CAHUTAPHbLIM NpaBUIam. OAHaKo Hannuue nuueHsnu aaet npaBo Ha Oﬂpeﬂ,eﬂeHHbIVI BUA
AeATeNbHOCTU, HO HE MOXKET rApPaHTUPOBATb €€ Ka4eCTBO.

8.4. 3akoHogaTenbcTBo Poccuiickoii depgepaumnmn B obnactu ceptudukaymm

D 3aKkoHogaTenbcTBOM Poccuiickoit deaepauny npeaycMoTpeHa npoueaypa cepTuduKaummn NpoayKLmum,
YCAyr, CUCTEM KayecTBa, NPOU3BOACTB U 0653aTe/IbHOM aKKpeanTauumn nabopaTtopui.

MmeHHOo Hannume cepTndurKaTa ABASETCA rapaHTUein obecneyeHns HeobxoaMMON yBEPEHHOCTM B TOM, YTO
O0NKHbIM 06pa3zom naeHTUGULMPOBaAHHAA NPOAYKUMA, NPOLLECC UM YCAyra COOTBETCTBYET KOHKPETHOMY
CTaHAAPTY UAWN APYromMy HOPMaTUBHOMY AOKYMEHTY.

basoBbiM 3aKoHOM Poccuiickoit ®eaepaumm, HanpasBaeHHbIM Ha 3aWMTy NoTpebutens ot
Hef06pOCOBECTHOCTM U3rOTOBMTENA U NOATBEPKAEHME COOTBETCTBMA NOKa3aTesel KavecTsa noboi
NPOAYKLMM YCTaHOB/IEHHbIM TPeBOBaHUAM, ABAAETCS 3aKOH «O cepTUOUKALLMM NPOAYKLMU U YCAYT».



OH yCTaHaB/AMBaET Lenu, NpUHLMNbI, obLMe NpaBuaa U pekoMmeHaauumn no NposeaeHuIo ceptTudukaumm B
Poccuintckoit epepaumu.

D [naBHOM 3a4a4el LEHTPANM30BAHHbIX CUCTEM KOMMYHa/IbHOrO BOAOCHabXXeHUA asaneTca
obecneyeHune noTpebHOCTEN B MMTbEBON BOAE HaA/1eKaLLErO KAYecTBa rpaxKaaH v lopuandyecknx auu,.

Hapnerkalwee KayecTBo NMTbEBOWN BOAbI, HAaNpPaBAeHHON NOTPebuTeNto, NoATBEPKAAETCA ee
cooTBeTcTBMEM TpeboBaHuAM CaHUTapHbIX Npasua n Hopm CaHlMuH 2.1.4.559-96. 3TOT HOPMaTUBHbI
OOKYMEHT YCTaHaB/IMBaeT HEOOX0O4MMOCTb A1 KaxA0ro BoAONPOBoAa pa3paboTku paboyeit nporpammsl
KOHTPOAA Ka4YecTBa, y4UTbIBAOLLEN PErMOHaIbHble 0COBEHHOCTN XMMUYECKOrO COCTaBa BoAbl
BOZOMCTOYHUKA.

D CornacHoO MeToaMyYecKMMm yKaszaHMAM NO BHEAPEHUIO U NpUMeHeHU0 CaHUTAPHbIX NPaBUA U HOPM
CaHnluH 2.1.4.559-96, pabouas nporpamma nNpeacTaBAAETCA Ha YTBEPKAEHUE C MOACHUTENbHOMN 3aNnCKOMN,
copeprKallen nnaH MeponpuaTuii ¢ UHAHCOBLIMM 3aTpPaTaMu, No NOATOTOBKE COOPYKEHWUI K paboTe B
YCNI0BUAX BHEAPEHNA HOBOrO HOPMATUBHOIO JOKYMEHTA.

Mpwu cornacosaHMmM paboyeit Nporpammbl YCTaHaBANBAKOTCA UCTOYHUKM GUHAHCUMPOBAHNA BCEX
NnoAroToBUTENbHbIX PaboT. B 3TOM e JOKYMEHTe yKa3blBaeTcs, YTO NP BHEAPEHUM NPOBEPAIOT Hanumne
NULLEH3UI, AaIOLWMX NPaBO 3KCMNIyaTaummn CUCTEM BOAOCHABKEHNA N cepTUPUKATOB Ha BCHO NPOAYKLMIO,
NocTynatoLLyto Ha BOAOMNPOBOAHYIO CTaHLMIO U KOHTAKTUPYIOLLYHO C MMTbEBOM BOAOM B NpoLecce ee
npon3BOACTBa.

I:. KoHKpeTHas npoayKLumsa, UCnosib3yemas B NPOLLecce NPUroToBAEHUSA NMUTbEBOWN BOAbI, NOAJ/EeXKaLLas
obAsaTenbHON cepTudUKaUum, onpeaeneHa B AOKYMeHTe «k HomeHKnaTypa npoayKuumu u ycayr (pabort), B
OTHOLLUEHMM KOTOPbIX 3aKOHOAaTeIbHbIMKW akTammM Poccuiickolt deaepaumm npeaycmoTpeHa nx
obnasaTenbHasa cepTudmKauma».

K MX 4ncny oTHOCATCA KOarynsHTbl, aKTMBUMPOBAHHbIE YIW, NPUPOAHbIE COpbUpyowmne matepuansl, Tpybbl,
obopynoBaHMe 4ns NOATOTOBKM M OUYMUCTKM NMUTLEBOM BOAbI, B TOM UNC/IE 030HATOPHOE, 3NEKTPOIM3EpSI;
YCTaHOBKM AR OYUCTKM BOAbl; 060pyaoBaHME ANs BOAOMNPOBOAHO-KaHAM3aLMOHHOMO X03AMCTBa;
YCTaHOBKM Ann obe33apakMBaHMA BOAbl; YCTAHOBKMU A1 OYMCTKM NUTLEBOM BOAbI M YNyUYLLIEHNA KayecTBa
MUTbEBbIX BOA, 3arpy3Kn GUALTPYIOLLMX U AP.

CepTndurKaumm noaneskat sce 060pyaoBaHNe 1 TOBapbl (MpoayKUma), UCNOIb3yemble B TEXHONOTMUU
BOAOMOArOTOBKW. MoyyeHne NMLEH3NUKN A0KHO CTaBUTbCA B 3aBUCUMOCTb OT HasnumA (OTcyTcTBKA) B
OpraHn3aumm COOTBETCTBYIOLLMX CEPTUPUKATOB.

- NS UeHTPaNN30BaHHBIX CUCTEM NMUTLEBOTO BOAOCHABXKEHMSA, KoTopble Bblv BBEAEHbI B AeCTBUE A0
NPUHATUA 3aKoHa «O cepTUdUKaLMM NPOAYKLMM U yCayr», 0bA3aTenbHaa cepTuduKaums yCTPoncTs,
060pya0BaHNA 1 T.M., UICNOIb3YEMbIX B MPOLLECCE IKCMIyaTal MK, 40KHA BbITb NpoBeaeHa Npu
PEKOHCTPYKLUMM U MOAEPHU3ALMN CUCTEM, 3aMEHE YCTapeBLLero 0bopyL0BaHMA B COOTBETCTBUM C
ynomaHyToi « HoMeHKNaTypoit...». B 3Tom cayvae cnedyer oT4asaTh npeanoyteHne ToMmy BUay
060pyA0BaHNA, HAa KOTOPOE MMEIDTCA CepTUPMKATbI COOTBETCTBUA, B TOM YMC/E NOJYYEHHbIE Ha
£06p0BO/IbHOM OCHOBE.



CepTdmrKauma oCyLEeCTBAETCA B COOTBETCTBUM C lOKYMeHTaumMen FoccTaHaapTa Poccuiickoi
denepauun «lMpasuna no nposeaeHuto ceptTudmrKaumm B Poccuiickoit depepaumm», «Mopsaaok
nposeaeHnA cepTudmrKaumMm NnpoayKLmmn B Poccuitickoit ®eaepaunm» n ap. 3T AOKYMEHTbI YCTaHABAMBAOT
[ABa BMAA cepTuoMKaLmmu: 0bsazaTesbHyo U AobpoBosibHY0. O6s3aTeNbHan cepTUudMKaLuma OCyLWwecTBAAETCA
B C/ly4anx, NpeayCMOTPEHHbIX 3aKOHOA4ATe/IbHbIMM aKTaMu Poccuiickolt depepaumm. obpososibHan
cepTudMUKaLma NPOBOANTCA NO MHULMATMBE HOPUAMYECKUX INLL U rpaxkaaH. CepTnduKaumio ocyWwecTBAAIOT
opraHbl Mo cepTudMKaumn, cneumnanbHO akKkpeauToBaHHble FoccTaHgapTom Poccuu.

8.5. TpeboBaHuA K arTecTtauumu naboparopui

Mpeanpuatme BKX 06s3aH0 cobtoaaTth HOpMaTMBHbIE TPebOoBaHUA K aTTecTaummn nabopatopui un
BbINO/IHEHUIO COOTBETCTBYHOLLNX M3MEPEHWUI NO KOHTPO/IO KayecTBa NTbeBol BoAbl (3akoH PO «06
obecneyeHUM eaUHCTBA UBMEPEHNINY).

Bce nponsBoacTBeHHble NabopaTopun, OCyLLECTBAAIOWMNE KOHTPO/Ib Ka4ecTBa BOAbI, UCMbITaHUSA
noay4eHHOM NPOAYKLMU, AOMKHbI BbITb aTTECTOBAHbI B 0653aTE/IbHOM NOPAAKE B COOTBETCTBUM C
pekomeHgaumnamm MM 2427-97 «OueHKa COCTOAHMA N3MEPEHWNI B UCMbITATENbHBIX M U3MEPUTENbHbBIX
nabopatopuax» U akKpeaMToBaHbl (B 406poBoabLHOM Nopaake) B cootsetcTeum ¢ FTOCT P 51000.3-96
«0bwme TpeboBaHUA K UCNbITaTeNbHbIM NabopaTopusm».

Bce nsmepeHnua B nabopatopmm A0NKHbI NPOBOAUTLCA B COOTBETCTBUM C aTTECTOBAHHbIMM B
YCTaHOB/IEHHOM NOpPAAKE MEeTOANKaMMU, NepeveHb KoTopbix AaH 8 FTOCT P 51232-98.

B nabopatopuu A0/KHbI BbITb YCTAHOB/IEHbI KPUTEPMM COOTBETCTBMA KauyecTBa NUTbEBOI BOAbI
HOPMaTUBHbIM TPeboBaHUAM.

Takum 06pa3om, Hapsaay C OTPACNEBbIMU U HOPMATUBHbIMM 3aKOHOZAATE/IbHbIMUW AOKYMEHTaMU
denepanbHOro ypoBHA, NOCTaHOBAeHUAMM MMpaBuTeNbCTBa PO, pernameHTUpyoWwmmm Nopaaok
GYHKUMOHMPOBAHMA CUCTEM BOAOCHABKEHNA rOPOAOB M HAace/IeHHbIX NMYHKTOB B PO, anueHsuuy,
rMrMeHnYecKme 3akadeHns, cepTUdUKaTbl COOTBETCTBUA - 06A3aTe/IbHble AOKYMEHTbI, HeobXxoaMMble Npu
aKCNAyaTauym CUCTEM BOLOCHABKeHNA.
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