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BBEJAEHHUE

[ens CnpaBouHuka: oOecriedeHHe MEPONPUATUN B paMKax BBITTOJHEHUS
®epnepanbHOro npoekra «HYucras Boga». B cnpaBoYHMKE NpeacTaBiIeHa KpaTKas
uHdopmalus, MO3BOJISIONIAs OOOCHOBATh IO €AWHOMY QJIrOPUTMY BBIOOD
NEPCHEKTUBHBIX TEXHUYECKUX M TEXHOJOTMYECKHX PEHICHU NPUMEHSEMBIX B
MPOEKTAX MEPOIMPUATHN MO PEKOHCTPYKIHH, MOJIEPHU3ALUU, CTPOUTEIHCTBA

00BEKTOB IEHTPATN30BAHHBIX CUCTEM BOJIOCHAOKCHHUS.

OBHIME ITOJIOZKEHUA

IIpoGiema obecrieueHuss OecrnepeOOMHOI0, HAJIEKHOTO, OE30IaCHOTO
BOJIOCHAOKEHUSI W TapaHTUPOBAHHOTO KadeCcTBa IMHUTHEBOH BOABI Y KOHEYHOTO
MOTPEOUTENS, COOTBETCTBYIOMIETO TPEOOBAHUSAM CAHUTAPHOTO 3aKOHOJATEIHCTBA,
CBSI3aHA C pEIICHHEM HECKOJbKUX B3aMMOCBS3aHHBIX 3a7ad, K KOTOPBIM
OTHOCSTCS:

e BriGop, monydeHue paspenicHUsT Ha HCIOJIb30BAaHUE HMCTOYHUKA
BOJIOCHAOKEHUST U OOECIeUYeHHWE MEpOIPHATHIA, HAlPaBJICHHBIX HA COXPaHEHHE
KauyeCcTBa NCTOYHUKA BOJOCHA0KEHHUS HACEIICHHOTO MYHKTA WIIA TTPEATPUSTHS

e  Pacder u nporHo3 Ha nepcrekTHBy BoiHOTO Oananca mMpou3BOJICTBA U
noTpeOJIeHUsT yCIIyT BOJOCHAOXeHWS (HAa OCHOBAaHWW YTBEPKICHHBIX CXEM
BOJOCHA0KEHUS U BOAOOTBEACHN)

e BrpiObop >(dPexTUBHBIX TEXHOJOTHM BOJOMOAIOTOBKH, C YYETOM
Ka4eCTBa BOJIbI BOJOWCTOYHUKA U PETHOHAIBHBIX OCOOCHHOCTEH, KIIMMATHICCKHIX
U THJIPOTEOJIOTMYECKUX YCIIOBHM

e (OOecrieueHrne TapaHTHPOBAHHOTO KadeCTBa TOJaBacMOl aOOHEHTOB
BOJIBI B COOTBETCTBHH C TPCOOBAHUSAMH 3aKOHOIATEIIHCTBA

e (OOecreuenne 0€30MACHOCTH, HAACKHOCTH  (DYHKIIMOHUPOBAHUS
CUCTEMBI BOJIOCHAOKEHMS

e  DKOHOMHUYECKAs BO3MOKHOCTh MPUMEHEHUS BBIOpAHHBIX

TCXHUYCCKHUX U TCXHOJOI'MYCCKHUX peHIeHHI;'I,



Cuctema BojocHaOXeHMS B  MpOLECCe  OBKCIUIyaTallud  JOJDKHA
yIOBJETBOPATh TpeOOBaHUSM O€30MacHOCTH, HAICKHOCTH U SKOHOMHYHOCTH.
be3onacHOCTh cUCTEMBI BOJJOCHA0KEHHS YUUTHIBAET TPEOOBAHUS IKOJIOTUUECKOTO
3aKOHO/IaTEJIbCTBA, MPOMBIIICHHOW 0€30MacHOCTH, OXpaHbl TPyJda U 3J0pPOBBS
pabotHuKoB. Henoyuer TpeOoBaHMII HAJEKHOCTH TPU MPOECKTHUPOBAHMH,
CTPOUTENBCTBE U IKCILTyaTallud CUCTEM MOXKET IPUBECTU K HAPYIICHUSIM pexuMa
XO035MCTBEHHO-ITUTHEBOIO BOAOCHAaOXkeHUsA. [lol HaAEKHOCTBIO IOHUMAETCA
CHOCOOHOCTh CHCTEMbI TapaHTHPOBAHHO OOecleuynBaTh MOTPEOUTENENH MUTHEBOU
BOJOW B HEOOXOJHMMBIX KOJIMYECTBAaX, TPEOYEMOIO0 B COOTBETCTBUU C CAaHUTAPHO-
TUTHEHUYECKUM 3aKOHOJIaTEeIbCTBOM KadyecTBa W MOJ TPeOyeMbIM HAIOPOM.
OnHuM U3 moOKa3zareiaell HaaeKHOCTH (PYHKIIMOHUPOBAHUSA CUCTEMBI MOMKET
CIIy’)KUTh BEpOSITHOCTh €€ 0e30TKa3HOU, Oe3aBapuilHOW  pabOThl B TEUYECHHE

pacCMaTpuBACMOI'0 YCTAaHOBJICHHOT'O BPCMCHU.

OBJIACTb IPUMEHEHUA.

CripaBOYHMK MOXKET MCIOJIb30BaAThCS:
» Cotpynnukamu opraam3anuii BKX u myHunmnanureros:

e  1pu pa3paboTKe cXeM BOJOCHAOKEHNS;

® Ui ONpEJENICHUs HapaBJIEeHUI pa3BUTUS CUCTEM BOJIOCHAOKEHMUS,

e  1pu pa3paboOTKe U YTBEPKIECHUH HHBECTIPOTPAMM,;

e 1pu pa3pabOTKE IJIAHOB MEPONPUATHH MO NPHUBEACHUIO KayecTBa
NUTHEBOM BOJBI B COOTBETCTBUE C YCTAHOBJICHHBIMU TPEOOBAHUAMHU

e 1pu pa3pabOTKEe TEXHUUYECKUX 3aJaHUMl Ha MPOEKTHUPOBAHUE, IS
OLICHKH MPEJIaraéMbIX MPOEKTHBIX PELIEHUN;

e IS aHalIM3a COCTOSHUS M pabOThl CYHIECTBYIOLIUX CHCTEM
BOJIOCHAOKEHUS,

e BbIOOpa pEIICHHWH, TpPU MNPOBEACHUU MPEANPOCKTHOW OIECHKU

BAPUAHTOB,



e IS OIICHKM CTOMMOCTH WHBECTUIIUHA, paboT, ycoyr u BBIOOPY
ONTUMAJILHBIX PEIICHUI MO SKCILTyaTaluu;

» PaboTHHKaMU MPOCKTHBIX OpPTaHU3alUN TIPH pa3pabOTKe MPOCKTOB,;

» PabotHukamu DAY «'7TaBrocIKCrepTH3bl» W HHBIMH  AKCIIEPTHBIMHU
OpraHM3alMsIMU MpHU MPOBEICHUM SKCIEPTU3bl TEXHUYECKUX PEHICHUN
MIPOEKTOB, & TAK)KE CTOMMOCTHBIX IMOKAa3aTeleH;

» CoTpynHUKaMH OPTraHOB TOCYJAapCTBEHHOW BJIACTH, IOJBEIOMCTBEHHBIX
OpraHu3aluii— MPU NPHUHITHH PEIICHUsS 00 OKa3aHWHM MEP TOCIOIICPIKKH
MPOEKTaM 1O Pa3BUTHIO BOJAOCHA0KEHUS;

» PernonaneueiMu  crpyktypamun @AC (PCT, POK) - mpu skcmepruse
TapudoB Ha YCIYTH LEHTPATM30BAHHOTO MHUTHEBOTO BOJIOCHAOXKEHMS Kak
OCHOBaHHEM Il BBIBOJOB O II€JIECOOOPA3HOCTU (HEIEIEeCO00Pa3HOCTH)
UCIIOJB30BaHUsl  TEXHOJOTMM  (METOJOB) TMpPU  OKa3aHUU  YCIYTH

MOTPEOUTEISIM;

KJIEICCI/I(l)I/IKaHI/IH HUCTOYHHUKOB BOAOCHaﬁ)KeHI/IH.

Hcrounnkn BOJIOCHAOXKEHMS JEIATCS Ha MOBEPXHOCTHBIE U TOJ3EMHBIC.
Br16op, monyueHune pasperieHus Ha HUCIOIb30BaHUE MCTOYHHMKA BOJAOCHAOKEHUS
U o0CCIeUYeHHEe MEpONPUATHHA, HAMpPaBICHHBIX Ha COXpPAaHEGHHWE KadecTBa
UCTOYHHUKA  BOJIOCHAOKEHMSI  HACENIEHHOTO IMYyHKTa WU  MPEIIPHUSITHS,
PETYIMPYETCS CaHWUTAPHBIM 3aKOHOJATEIBCTBOM B ClIydae IMOBEPXHOCTHOTO
UCTOYHHKA, B ClIydac TOJ3EMHBIX MCTOYHHUKOB HEOOXOIUMO BBIMTOIHATH
TpeOOBaHMUS 3aKOHOAATEILHOM 0a3bl MO HEAPOINOIb30BaHuio [2]. XapakTepucTrka
U Kiacc [3] BOOHOTO MCTOYHWKA OIpeneNsseT UCXOIHOE OCHOBAHME ISl BHIOOpA

TEXHOJIOTUYECKUX PELICHUM.



Tabnuma 1. Jlanusie mo TpeOOBaHUSAM K UCTOYHHUKY MUTHEBOTO BOJIOCHAOKEHUS U

COOTBETCTBYIOIIUM TEXHOJIOTHSIM BOJOITOATOTOBKH [1]

INe /11 Ilokazarenu ncrounuka no 'OCT Kiaccer
2761-84 VICTOYHUKH TUTHEBOTO 1 2 3
BOJIOCHAOKEHUSI
[Ton3zemHubIe BOBI
1 MyTHOCTB, Mr/ M (He Goree) 15 15 10
2 LBeTHOCTB, Tpaychl (He Ooiee) 20 20 50
3 pH, en. pH 6,0-9,0 6,0-9,0 6,0-9,0
4 Fe 061, Mr/ am° 0,3 10 20
5 Mn?*, mr/ om® 0,1 2
6 H>,S, mr/ am® OtcytcTBHE 10
7 F, mr/ om° 1,5-0,7 1,5-0,7 5
8 [IlepmanranaTHasi OKUCISIEMOCTb, 2 ) 15
mrO/ om®
9 Yucno 6akTepuii rpymnmbl KUIIEYHBIX 3 100 1000
nanouek B siutpe (BI'KIT)
[ToBepXHOCTHBIE BOBI
1 MyTtHOCTB, MI/ IM° (He Goree) 20 1500 10 000
2 L[BeTHOCTB, Tpagychl (He Ooee) 35 120 200
3 3amnax, (6amn) 2 3 4
4 pH, en. pH 6,5-8,5 6,5-8,5 6,5-8,5
5 Fe 061, mr/ am° 1 3
6 Mn?*, mr/ am® 0.1 1
7 DUTOMIAHKTOH, MI/ IM° 1 5 50
8 ®DUTOIIAHKTOH, KII/CM 1000 10 000 100 000
0 [lepmanranaTHast OKUCISIEMOCTh, MT 7 15 20
O/nm®
10 BIIK, mr 0o/ am® 3 5 7
11 UKo TaKTOTOI0KUTEIILHBIX 1000 10 000 50 000
KHIIeuHbIX najgouek B surpe (JITTKIT)
Metoasl BogonoaroroBku: [loBepxXHOCTHBIE BOTHBIE HCTOYHUKH
1 k1acce - puibTpoBaHKe ¢ peareHTHOH 00paboTKo nim 6e3 Hee, 00e33apakUBaHME;
2 kaacc - KoaryjanpoBaHue, OTCTauBaHUEC, (bHHLTpOBaHI/IC, O6€33apa)KI/IBaHI/IC; npu HaJIUn4IUun q)HTOHJ'IaHKTOHa -

MUKPO(GUIETPOBAHHUE;

3 KJaace - OCHOBHBIC METOMBI - TO XK€ YTO W JUIS 2-TO KJlacca, a TaKKe JOMOIHUTEIHHO: BTOPas CTYIECHb OCBETIICHUS,
OKHUCITUTEIIHHBIC U COPOIMOHHBIC METOIBI U OoJiee A (EeKTUBHBIC METO B 00€33apAXKUBAHUS.

[lox3eMHbIe HICTOYHUKH BOT0CHAGKEHUSI

I kiaacc — He TpebyeTcst 00paboTKa;

D KJIacc - a3pupoBanue, GUILTPOBaHHUE, 00e33apaKUBAaHUE

3 kjaace - TpexycCMOTPEHHBIE BO 2-M KJacce, ¢ MPUMEHEHHEM IONOJIHHUTENBHBIX - (QMIBTPOBAHHE C IPEIBAPUTEIHBHBIM
OTCTAaMBaHHUEM, UCIIOIb30BAHUE PEAreHTORB H T.1I.




JIiist BBIOOpA TEXHOJIOTMUECKUX CXEM CJeyeT MPUHUMATh CPEIHET0/10BbIe
JAHHBIE  MOKa3aTejleil BOJOMCTOYHMKA, COMIACHO Tabiu.l, HauWHas OT
NPEAbIAYIIEro 3aBEpIICHHOTO Mecslla Ha JaTy pa3pabdOTKU TEXHOJOTUYECKOU
CXeMbl 3a mocieAaHue maTh JjeT. CienyeT mpuHUMaTh MaKCHUMAallbHbIe CYTOYHBIE
3a)UKCUPOBAHHBIC 3HAYEHUS MMOKA3aTEICH 3arpsI3HSAIONINX BEMIECTB HA OCHOBAaHUH
JAHHBIX ~ AKKPEIUTOBAaHHOM  (DU3UKO-XMMHYECKOM UM  MHUKPOOMOJIOTHMYECKON
naboparopuu. Jjiss BonopoaHoro nokasatess Bojabl (pH) npuHsATE MakCUMAaJIbHbBIC
U MUHUMAaJbHBIC 3Ha4YCHHS. V3 TOMYyYEHHBIX IMSTH MAaKCUMAJIbHBIX CYTOYHBIX
3HAUEHUH 3a IMATH JIET MPUHUMAIOTCS CPEIHUE 3HAUCHUS KaXKI0ro mokasareis (R,
wake e 5)s COTJIACHO TAOJIMLBI 1, KOTOpBIE HMCMONB3YIOTCA IJIsI PacYeTOB U BbIOOpaA
TEXHOJIOTUYECKHUX CXEM.

Ilepnon MakCMMaJIbHOW 3arpsi3HEHHOCTH (t1) ONpENENsieTcs, UCXOAS W3
pPE3yNbTaTOB MaKCHUMaIbHBIX 3HAYCHWH aHajdu3a XapaKTePHBIX 3arpsS3HCHHM
KauecTBa BOJIbI BOJIOMCTOYHHUKA 3a mocieanue 5 jner. K nmepuoay makcumanbHOU
3arpsI3BHEHHOCTU (t1) OTHOCSITCS COOTHOIIECHHSI 3HAYEHHH Rep wace eom 5:Rep cpem 5 = 2
3arpsi3HEHHOCTH BOJOUCTOYHHKA, JIIAIIMNACA He MeHee Baauatu (20) nHei B romay.
[Ipu wHeynoBneTBOpeHUH TpeOOBAaHMS 3arpsi3HEHHOCTH BOJOWCTOYHHUKA ty,
BOJIOMCTOYHUK CIIETyET OTHOCUTH K MEPUOYt..(CM. Ta0n.3 u 4):

tl - mpuHMMaeTcs B cilydae MaKCHUMAJIbHBIX 3arps3HEHUI MPU YCIOBUU
Pa3HUIIBI CPEHUX MaKCUMaIbHbIX 3HaUeHuM (Rcp makc cyT 5) He MeHee, ueM B 2
paza oT cpenHerofoBbix 3HaueHUM (Rcp cp cyT 5) mokazaTteneit 3arps3HSAIONIMX
BeliecTB, HEe MeHee 20 nHeH B rojy.

t2 - mMOCTOSIHHOE TIPUCYTCTBHE B TEUEHWE TOJa TPU HEYAOBICTBOPCHHE
TpeboBaHui tl.

Rcp make cyt 5 = (Rmakccyt roa 1 + Rmakceyr ron [ + ... + Rmakccyt roa
5):5

Rcp cp eyt 5 = (Repeyrron 1 + Repeyrron I+ ... + Repeyrron 5) : 5

t1 > Rep make cyt 5 :Rep cp cyT 5 > 2 He meHee 20 gHEl B Toy



[Ipu opmupoBaHHM MEPONPHUATHI MO CTPOUTENHCTBY M PEKOHCTPYKIIHMU

CTaHI_II/Iﬁ BOAOIIOATOTOBKHM Ha IICPCIICKTUBY HGO6XOI[I/IMO:

® OICHWBATh W  TOATBEPXKIAaTh B  COOTBETCTBHM C  JEHCTBYIOUIUM
3aKOHOJIATEILCTBOM OOBEMBI PECYPCOB TMOBEPXHOCTHBIX M TOJ3EMHBIX
WMCTOYHUKOB, TPUTOAHBIX JUIsi TUTHEBOrO BOJOCHAOXKEHUS; OLIEHUBATDH
JTMHAMUKY W3MEHEHUS XapaKTEPUCTUK [0 KayecTBY M 00beMy (pacxony)
MIPOTHO3HBIX PECYPCOB M Pa3BEIAHHBIX IKCILTYyaTAIIHOHHBIX 3aI1acoB;

e B 00s3aTeIbBHOM TMOpPSAKE TMpeaycMaTpuBaTh HaJU4ME TMPOEKTa 30HbI
canutapHoii (3CO) oxpaHbl, OpraHu3anns BOJOOXPAHHBIX 30H U MPUOPEKHBIX
BOJIOOXPAHHBIX MOJIOC U 00eCIIeueHNEM PeKIMa XO3TUCTBEHHOU IEITEIEHOCTH
B 3CO;

® OpraHM30BaTh KOHTPOJIh U MOHUTOPHUHT KauyeCTBAa MCTOYHWKA BOJAOCHAOKEHUS
C OmpeIesIeHHEM 3aBHCHUMOCTH KaueCTBEHHBIX ITOKA3aTeNe BOIBI MCTOYHUKA
BOJOCHAOXEHUSI OT BHEIIHUX  KJIMMATHYECKUX, THUAPOreOJOTUYECKHUX,
AHTPOITOTEHHBIX BO3JCHUCTBU;

® pa3paboTaTh MEPOINPHUATHS MO CHIKEHUIO cOpoca 3arpsi3HAIONIMX BELIECTB B
HMCTOYHUKH BOJIOCHAOXKEHMSI, MEPOMNPUSTHUS IO OXpaHE W BOCCTAHOBJICHHUIO
UCTOYHUKOB TIUTHEBOTO  BOJOCHAOXKEHHS, C IIEJIbI0  PalMOHAIBHOTO
MCIOJIb30BaHUE MPUPOTHOM BOJBI.

Kiaccudpukanus nokasaresieil HAJIMYUA 3arpsA3HEHUI NPUPOIHBIX BOJ, BO

B3aMMOCBSI34 C METOJaMU UX YAAIeHUS
Cucrembl Kiaccu(ukauy MPUPOIHBIX BOA M CIOCOOBI KaKk MOKHO Ooiiee

KpaTKOW  XapakTEepPUCTHKW KadecTBa BOJAbI  (MHAEKC KayecTBa  BOJIbI)
paspabaTeiBatoTcs OoJiee yeM cTo JieT. Boigeneno 625 u naxe 0Oosiee KJ1accos,
IpYII, TUIIOB U pa3HOBUAHOCTEW BoA. B.M. BepHanackuil cuutas, 4To YUCIO
BUJIOB IPUPOAHBIX BO Oosibiie 1500 enuHui.

B Hacrosimee Bpems B Halle CTPaHE YTBEPXKIACHBI MPEAECIBHO
JIOTIYCTUMbIE KOHIICHTPAIMK 3arpsi3HUTeNIed 1 METOAUKH UX OompejerneHus Ooee,
yeMm 1o 1500 murpeauentam. [l yTBepkKACHUS TOTO WJIM MHOTO MUCTOYHHUKA IS

HYXI IIMTbCBOI'O BO)IOCHa6)KCHI/I$[ Tpe6yeT0ﬂ KOMIIJICKCHOEC HCCIICIJOBAHHUEC U



3aKJIIOYEHUE Ha BO3MOXKHOCTh HCIOJBb30BAaHMWS B KAyeCTBE MCTOYHHKA
BOJIOCHA0XKEHUS, KOTOPOE BblAaeTcs opranamu PocrioTpedHaa3opa.

Jiist BBIOOpA TEXHOJIOTMUECKUX PEIICHUI BOJOMOATOTOBKU MPAKTUYECKUN
WHTEpPEC TpPEncTaBisgeT (a30BO-AUCTIEPCHAS KiIacCU(UKAIUS TMPUMECEH BOIIBI,
paspabotannas JI. A. Kynbeckum [12,16,17]. Jlnsa 3amad, cBSI3aHHBIX ¢ OYMCTKOM
BOJIbI, 3Ta KiaccU(UKAIMs TOoJIe3HAa TEeM, YTO, ONpenenuB (a3zoBO-IUCIIEPCHOE
COCTOSIHUE MpUMEcCEed B BOJE M YCTAaHOBUB €€ MPUHAIICKHOCTh K KAKON-TO
rpynie, MOXHO MPEeABAPUTENILHO BHIOPATh KOMIUIEKC METOJIOB M CTAJUN OUYHUCTKH
Boabl. Ilpm »sTomM  (a3oBo-mUCIIEPCHOE COCTOSIHUE TIPUMEced  JTOJIKHO
YCTAHABJIMBATHCS TMOCJE KaXJOW CTaguu 0O0paOOTKU BOJBI U YUUTHIBATHCSA MPU
INPOCKTHUPOBAHUN BCEH CXEMbI BOJONOATOTOBKH (Ta0y. 2). MeToasl 00pabOTKH
BOJIbI, onpeneneHubie JI. A. Kynbckum:

['pynmna I. Bo3zaeiicTBue Ha B3Becu (Hampumep, CeAUMEHTAIIUS, OCBETIICHHUE
BO B3BEIICHHOM CJIO€, OCaIUTEIbHOE MLEHTPU(DYTUpOBaHUE, LEHTPOOEIKHAS
cernapanus B THAPOIUKIOHAX, (ioTanus, GuibTpoBaHue).

I'pynna II. BosgelctBue Ha KOJUIOMAHBIE IIPUMECH, B TOM YUCIIE
BBICOKOMOJICKYJIIPHBIC ~ COCJAMHEHUsS, BHUPYCHI:  Koaryysiius,  (IOKyIsuus,
AJIEKTPOKOATYJISALMS,  aacopOIMs Ha BBICOKOJMCIEPCHBIX Marepuajgax, B TOM
yyciae  TJMHHUCTBIX  MHUHEpaliaXx, HWOHUTAaX, OKHUCJIEHUE (XJIOpUpOBaAHUE,
O30HUPOBAHUE), BO3JICHCTBUE YIBTPA(DHOTIETOM.

I'pynna III. Bo3xeicTBue Ha pacTBOPEHHBIE OPraHUYECKHUE BELIECTBA U
ra3pl: JAecopOLMs Ta3oB M JIETKOJETYYMX OpPTraHMYECKUX COEIUHEHUU IyTeM
a’pUpOBaHUs, aacOpOLMs HA AaKTUBHBIX YTJISX, IPUPOIHBIX U CUHTETUYECKUX HO-
HUTAX W JPYrdX BBICOKOMOPHUCTBHIX  MaTepuaiax, IeHHas QuoTanus,
pexkTuduKanusa, OKUCIEHUE (DIEKTPO-XUMHUYECKOE, OHOJIOTMYECKOE, XJIOPOM,
030HOM, IMOKCHUJIOM XJIOpa U JIp.).

I'pynna IV. Bo3gelicTBue Ha NPUMECH HOHOTEHHBIX HEOPraHUYECKHUX
BEILECTB: MOHHBIA OOMEH, JIEKTPOJUAIN3, peareHTHas 00padoTKa. MEMOpaHHbIE

buIbTpOBaHHKE.



I'pynma V. BoszgelictBue Ha BOLy: IHCTWUIALMS, BBIMOPAXMBAHUE,
MarHuTHasi 00paboTKa, 0OpaTHBIN OCMOC, HAMTOPHAS (PHITBTPAITH.

['pynna VI. Bo3zgeiicTBue Ha BOAHYIO CHCTEMY B IeJIOM: (Hampumep,
3aKayKa B MTOJA3EMHBIE TOPU3OHTBHI).

Ta6mumna 2. Knaccudukamms Bo o ¢pa3oBo-AUCIIEPCHOMY COCTOSTHUIO

IIPUMECEN.
I'pynma HaumenoBanue Pazmep XapakTepucThKa npumecen
npumecein YacTHUll, MKM
CycneHs3uu 1 SMyJIbCuH,
| B3Becu >101 00yCJIOBIMBAIOIINE MYTHOCTD BOJIBI,
MUKPOOPTaHU3MEBI H IJIAHKTOH
Komnnounsl 1 BEICOKOMOJIEKYIISIpHBIE
1 COeIMHEHUS, 00YCIOBIUBAIOLINE
I Konnonaro- 10_2 OKHUCJISIEMOCTh U LIBETHOCTH BO/IBI;
pacTBOpPEHHBIC BEIICCTBA 10 BHDYCHI
MonexynspHo- 102 I"a3b1, pacTBOpHUMBIE B BOJIE;
i 3 OpraHNU4YeCcKHe BEUIECTBA,
pacTBOpPEHHBIC BEIICCTBA 10
MPUJAIOIINE BOJIE 3araxX U MPUBKYC
Bemectna, Coinu, KHCTIOTBI, OCHOBAHUS,
v JIMCCOLIMMPOBAHHbBIEC HA <103 MPUJIAFOIIME BOJIE dKECTKOCTb,
HOHBI (9JICKTPOJIHUTHI) HIEIOYHOCTh

Bce MCTOYHMKHM BOJOCHA0XEHUS CBSI3aHBI C OKPY’KAIOIIEH €ro BHELIHEH
cpenoii. Ha Hero okaspIBalOT BIUSHUE YCIOBHS (DOPMUPOBAHMS MOBEPXHOCTHOTO
WIM TOA3EMHOTO BOJHOTO CTOKAa, pa3HOOOpa3HbIE MPHUPOJHBIC SIBICHUSA,
WUHIYCTpUS, MPOMBIIUICHHOE M KOMMYHAJIBHOE CTPOMTENBCTBO, TPAHCHOPT,
XO035MCTBEHHAs U OBITOBAsI ACSATENBHOCTD uesoBeka. [lociaeacTBueM 3TuxX BIUSHUN
SBJISIETCS TIPUBHECEHUE B BOJHYIO CpEIy HOBBIX, HECBONCTBEHHBIX €l BEIIECTB
3arpsi3HUTENEH, yXyIUIAIOUMX KauyeCTBO BOJbI. 3arps3HEHHs, MOCTYIMAIOIINE B
BOJHYIO Cpely, KIacCU(PUUIUPYIOT MO pPa3HOMY, B 3aBHCHUMOCTH OT IOJAXOJIOB,
kputepueB u 3amad [14]. OcHoBHas KiaccuuKays BBIICISICT XHMHUYCCKOE,
¢bu3myeckoe (B OCHOBHOM, TEIUIOBOC BO3JICHCTBHE) U  OHOJOTHYECKHC
3arpsi3HEHHsl. XUMMHUYECKOE 3arpsi3HEHUE MPEJCTaBisseT Cco0oOll  H3MEHEeHue
€CTECTBEHHBIX XUMHUYECKUX CBOMCTB BOJA 34 CUET YBEJIIMUYEHHUS COJACPKAHUS B HEH
BpPEJIHbIX TPUMECE HEOPraHMYeCKOW (MHUHEpalbHBIE COJIM, KHCJIOTHI, IIEIOYH,

TJIMHUCTBIE YacCTUIbI) M OpraHuyeckod mnpuponabl (HedTh U HePTEHpPOAYKTHI,

10



OpPraHUYECKUE OCTATKH, TOBEPXHOCTHO aKTHBHBIE BEIIECTBA, MECTUIUABI). B Tad.
3 u 4 npeAcTaBICHBI KJIACChI U MOAKIACCHI TOBEPXHOCTHBIX BOJI IO MPUPOIHBIM H
AHTPOTIOTCHHBIM  3arps3HUTENsIM.  COOTBETCTBYyIOIIas — Kiaccuukamust IS
MOJI3EMHBIX BOJ MpeJCTaBieHa B Tadiuue 14.

B npaktuke HauOoiiee YacTO BCTPEUAIONIME B IMOBEPXHOCTHBIX W
MOJI3EMHBIX HMCTOYHHMKAX TMPUMECH BIHSIONIMEC HA BBIOOP MEPCHEKTUBHBIX IS
3¢ (eKTUBHON pabOThI TEXHOJOTHH BOJIOTIOATOTOBKY ciieaytomue [11-13]:
B3BelieHHbIE TBeEP/Ible IPUMECH
[IpucytcTByIomme B MPUPOAHBIX BOJIAX, COCTOSIT W3 YACTHI[ TJIMHBI, TIECKa, WA,
CYCIICHIUPOBAHHBIX OPTaHWMYECKUX M HEOPTaHWYECKHUX BEIIECTB, TUIAHKTOHA W
Pa3IUYIHBIX MUKPOOPTaHHU3MOB.

Keae3o.

B mnomzemHBIXx BOJax MPUCYTCTBYET, B OCHOBHOM, PAacTBOPEHHOE
JIBYXBAJICHTHOE KEJIe30 B BUJIE HOHOB Fe2+. TpexBaneHTHOE KeJIe30 MOSIBISIETCS
mociie KOHTaKTa TakOW BOABI C BO3AYXOM W B M3HOIIECHHBIX CHCTEMax
BOJIOpACIpe/iefieHuss TMpU  KOHTAKTE BOABI C TOBEPXHOCThIO Tpyo. B
MOBEPXHOCTHBIX BOJAAX KEJIE30 YK€ OKHUCICHO O TPEXBAJIEHTHOTO COCTOSIHUSA H,
KpOME TOTO, BXOJUT B COCTAB OPTraHUYECKUX KOMIUIEKCOB M KEIE300aKTEPHil.
HopwmatuB conepkanus sxenes3a o0IIero B MuTheBOM Bojie - He Oonee 0,3 mr/i.

XKenezo mpumaer BoJE HEMPUATHYIO KPacHO-KOPHUYHEBYIO OKpPACKY,

YXyAIIaeT €€ BKYC, BHI3bIBACT PA3BUTHE JKEIE300aKTEPUil.

Mapraneu.
Mapranenr OTHOCHTCS K TPYNNE TKEIBIX METAUIOB, UMEET NPUPOIHOE

MPOUCXOkKJeHUE. BcTpewaeTcs wyamie BCero B BOJIE BMECTE C PAaCTBOPEHHBIM
xenezom Fe2+. ConepikaHne Maprasiia B BOJI€ MUTHEBOI'O KayecTBa HE JIOJKHO

npeBbIaTh 3Hauenuit 0,1 mr/m.

[TocneacTBusi MpeBBILIEHUS! COACpPXKAHUSI MapraHiia B Boje - oOpa3oBaHue
TPYJHO BBIBOJAMMBIX TEMHO-KOPUYHEBBIX WJIM YEPHBIX MATEH HAa TMOBEPXHOCTH
000pyZ0BaHUs, HAKOTUICHHE OTJIOKEHUI B TPyOOIpOBOAAX.

KecTkocTh
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XKecTkocTb BOJIbI B IPUPOAHBIX BOJAX O0YCIOBIMBAECTCA HATMYUEM B BOJIE
noHoB Kanblus (Ca2+), maraust (Mg2+), crponuus (Sr2+), 6apus (Ba2+), xxene3a
(Fe3+), mapranmna (Mn2+). Ho obmiee comepkaHue B MPUPOJHBIX BOJAX HOHOB
KaJgbl[Usl W MarHusi HECPaBHMMO OOJIbIIe  COJAEp)KaHUS BCEX JIPYTHX
MEPEUYUCICHHbIX HOHOB — MW Jaxe HuX CyMMbl. [loaToMy moja KECTKOCTBIO
MOHUMAIOT CYMMY KOJIMYECTB HMOHOB KaJlblIUs M MarHusg — oOInas >KeCTKOCTb,
CKJIAJbIBAIONIAsIC M3 3HA4YeHHM KapOOHAaTHOW (BPEMEHHOH, YyCTpaHsSeMOM
KUISTYEHHEM) M HekapOOHATHOHM (MocTosiHHOM) >kecTkocTu. IlepBasi BhI3BaHA
IPUCYTCTBHEM B BOJE THAPOKApOOHATOB KallbLIUi U MAarHus, BTOpas HAIMYUEM
Cyib(haToB, XJIOPHUIOB, CHIIMKATOB, HUTPATOB U PochaToB 3THX MeTaiioB. OHAKO
IpU 3HAYEHHUHU 5KECTKOCTH BO/BI 0oJiee 9 MMOJIB/JI HY’)KHO YUUTBIBAaTh COJAEPIKAHUE

B BOJAC CTPOHIMA U APYIUX HICTIOYHO3CMCIIbHBIX MCTAJIJIOB.

Oprannyeckue BemecTBa

B Bojie HCTOYHHKOB BOIOCHA0KEHUSI MOKET ObITH OOHAPYKEHO HECKOIBKO
THICSIY OPraHMYECKUX BEIIECTB PAa3JIMYHBIX XMMHYECKHX KIACCOB M TPYIHI.
Opranndeckre COeIUHEHHS IPUPOTHOTO MPOUCXOKICHUS (TYMUHOBBIEC BEIIECTBA,
pa3iInyYHbIe aMUHBI) M TEXHOTCHHOTO MPOUCXOXKIEHUS (MMIOBEPXHOCTHO-AKTUBHBIC
BEIIECTBA) CMOCOOHBI W3MEHSTHh OPTaHOJENTUYECKHME CBOWCTBA BOJBI (3amax,
INPUBKYC,  OKpacKy, MYTHOCTb,  CIIOCOOHOCTh K  NEHOOOpa30BaHUIO,
IUIEHKOOOpAa30BaHuE), YTO MO3BOJIAET UX BBISIBUTH U OTPAHUYUTH X COACPKAHHE B
IMATHEBOU BOJIE.

Opranuyeckre BEUIECTBA MOIPA3ACIAIOTCSA HA TPYIIbL:
— pacTBOPEHHBIX TpHUMecei: (TYMHHOBBIC KHCJIOTHI M WX COJIM — TyMaThl

HaTpus, Kajuus, aMMOHHUS; HEKOTOpblE NPUMECH IPOMBILUIEHHOIO
MIPOUCXOXK/ICHUSI; YaCTh aMUHOKHUCJIOT U OEJIKOB,

— HEPACTBOPCHHBIX mpuMeceii: ((pyabBOKHCIOTH (CONIM) W TYMHHOBBIC
KUCJIOTBI W MX COJM — TyMaTbl KaJIbI[Ms, MAarHus, JKe€Jie3a; KUPbI
Pa3IMYHOTO TMPOUCXOKJICHUS;, YACTUIBl PA3JIMYHOTO TPOUCXOXKACHUS, B

TOM YHCJIC MUKPOOPraHHU3MBbI,
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B TO Xe Bpems OrpoMHOE 4YHCIIO OPraHWYECKHUX COCIMHEHUN BeChbMa
HEYCTOWYMBBI W CKIOHHBI K HENPEPBIBHON TpaHCcPopMamuu, IMOITOMY
HEMOCPEJACTBEHHOE OIPEICIICHUE KOHILEHTPAlM OPraHUYECKUX BEUIECTB B
MUTHEBOM BOJE 3aTPYAHUTEIIBHO, H3-32 YEr0 COACPNKAHUE HX IPHUHITO
XapaKTEepPU30BaTh KOCBEHHBIM TyTéM B Mr /1, ompenemnsis OKUCIIEMOCTh H

OBCTHOCTD MUTHLEBOM BOJBI.

OxucIseMoCTb.

OKHCIIAEMOCTD - 3TO MOKA3aTelb, XapaKTEPU3YIOLIUN COEpKAHUE B BOJE
OPraHUYECKUX W MHUHEpalIbHBIX BelecTB. OKUCIAEMOCTh BbIpaxkaeTcsi B MI Og,
HEOOXOMMMOrO Ha OKHCJIEHHME OTHUX BEIIECTB, coaepxkammxcs B 1 am®
HCCJIEIOBAHHOM BOJIBI.

PaznuyaroT HECKOIBKO BUIOB OKHCISIEMOCTH BOJIBI: MEpMaHraHatHyoo (1
mMr KMnO4 cootBerctByer 0,25 mr O), OuxpomartHyto, nomatnyro. HaubGoinee
BBICOKAsl CTETICHb OKUCJICHUS JJOCTUTAaeTCs OUXPOMATHBIM U MOJJATHBIM METO/IaMH.
B mpakTtrke BOAOOYUCTKH ISl MPUPOAHBIX MalO3arpsi3HEHHBIX BOJ OMPEAEISIOT
MEPMaHTAHATHYIO OKHCIIIEMOCTb, a B 00Jiee 3arpsi3HEHHBIX BOJIaX - KaK MPaBUIIO,
OMXpOMaTHYIO OKHUCIsIeMOCTh (Ha3biBaemyro Takke XIIK - xumuueckoe
notpedsieHre  Kuciaopona). OKHUCIIEMOCTb  SIBJISIETCS  OYEHb  YAOOHBIM
KOMILJIEKCHBIM MapaMeTPOM, MO3BOJIAIONIMM OLIEHUTh OOLIee 3arps3HEHUE BObI
OpraHUYECKUMHU BEIICCTBAMM.

3HaueHHE TEPMAHTaHATHOW  OKHUCIseMOocTH Bblie 5 wMr  Oo/n
CBUJETENBCTBYET O COAEPKAaHUU B BOJE JIETKO OKHUCISIOIIMXCS OPTraHUYECKUX
COCIMHEHUN, MHOTHE U3 KOTOPHIX MUMEIOT OTPUIATEIBHOE BJIMSHUE Ha 37I0POBBE
yenoBeka. [Ipu oOe33apakvBaHUU TakOMl BOJbBI XJOPUPOBAHHEM OOpPa3yHOTCS
XJIOPYTJIEBOIOPOIbI, BPEJIHBIE JIJISl 3I0POBbSI YEJIIOBEKA M CTPOTO KOHTPOJIHPYEMBbIE
MPU MOATOTOBKE MUTHEBOU BOJIBI.

Ecnim B pe3ynbrare aHanm3oB BOJBI OOHAPYKEHO, YTO 3HAYCHHE
TIepMaHTaHATHOW OKUCIISIEMOCTH BhImie 5 Mr O/, Takast Boja TpeOyeT OUUCTKH OT

OPraHUYECKUX 3arps3HCHUM.

I{BeTHOCTBD.
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[[BeTHOCTh - TIOKa3aTelb Ka4yecTBa BOJBI, OOYCJIOBJICHHBIA TJIaBHBIM
o0pa3oM TPHCYTCTBHEM B BOJIC TYMHHOBBIX M (PYJIBBOBBIX KHCJIOT, a TaKXKe
coeqrHenuii xenesa (Fe*"). KonuuecTBo 3THX BEIECTB 3aBHCUT OT I€0JOIMYECKHUX
YCJIOBHI B BOJOHOCHBIX TOPHU30HTAX M OT KOJMYECTBA M Pa3MEPOB TOP(PIHUKOB B
Oacceiine wucciaegyemo peku. Tak, HaumOOJBIIYI0O I[BETHOCTh HMEIOT
MMOBEPXHOCTHBIE BOJBI PEK M 03€P, PACIIONIOKEHHBIX B 30HAX TOP(MSHBIX OOJIOT U
3a00JI0YEHHBIX JIECOB. 3UMOU COJEP’)KaHUE OPTAaHUYECKHUX BEIIECTB B MPUPOTHBIX
BOJlaX MUHUMAJbHOE, B TO BpEeMs KaK BECHOW B MEPUO/I MOJIOBO/IbS U MABOJKOB, a
TaK)Ke JIETOM B IEPUOJ MACCOBOTO PA3BUTHS BOJOPOCIEH - IIBETEHUS BOJBI OHO
MOBBIIIAETCS.

Hutparsl.

B MOBEpXHOCTHBIX M TMOJ3EMHBIX HMCTOYHUKAX BOJBI MPUCYTCTBYIOT
COEJIMHEHHUS a30Ta B BUJIE HUTPATOB U HUTPUTOB. B Hacrosiee BpeMsi MpOUCXOIUT
MOCTOSIHHBIN POCT UX KOHIEHTPAIMHU M3-3a IIUPOKOTO MCIIOJIb30BAHUS HUTPATHBIX
yIOOpEeHHH, U30BITOK KOTOPHIX ¢ TPYHTOBBIMH BOJIAMU IOCTYITA€T B MCTOYHHKHU
BogocHaOxeHuss. COrlacHO CaHWTAPHBIM TIpaBWJIAaM ¥ HOPMaMm, B BOJE
IIEHTPAIM30BAaHHOTO BOJOCHA0EHUS COACP)KAaHWE HHUTPATOB HE JIOJDKHO
MPEBBIMIATH 45 MI/J, HITPUTOB — 3 MIY/IL.

Boaopoanslii nokaszarens (pH), OkucJuTe 1bHO-BOCCTAHOBUTEIbHBIN
noreHuuaJa (Pegokc-nmoreHumnaln)

Benuunna pH — oauH u3 BaXXHEWIIMX MOKA3aTEJIE KayecTBa BOMBI JJIA
OTIpEJICICHNS €€ CTAOMIIbHOCTH, HaKUIEOoOpa3yoNuX U KOPPO3UOHHBIX CBOMCTB,
MIPOTHO3UPOBAHUS XUMHYECCKUX W OMOJIOTMUECKHUX IMPOIIECCOB, MIPOUCXOISIINAX B
NPUPOAHBIX BOAAX, JAHHBIM TOKa3aTeldb SBISETCS OJHUM M3 OCHOBHBIX IIPH
BBIOOpE TEXHOJIOTMH peareéHTHOW 00padOTKHU.

Penokc-norenmnuan(mepa xumudeckod aktuBHOcTH) Eh Bmecte ¢ pH,
TEMIIEpaTypoll H COJCp)KaHWEM COJIEM B BOJE XapaKTepU3yeT COCTOSHUE
CTaOMJILHOCTH BOJABI. B 4aCTHOCTH 3TOT MOTEHIMAT HEOOXOAMMO YYUTHIBATH MPHU
OTIpeJIeICHUH CTaOUIILHOCTH >KeJie3a B Bojie. Eh B mpupoHbIx Bogax koyeOaeTcs B
ocHoBHOM OT MuHYyc 0,5 10 +0,7 B. TlomzemHubie BOJBI KIaCCUPUITUPYIOTCS:

v’ Eh > +(0,1-1,15) B — okuciuTenbHas cpena, B BOJE MPUCYTCTBYET

pacTBopeHHsIH kuciopos, Fe®*, Cu?*, Pb?*, Mo?" u np.
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v' Eh-0,0 10 +0,1 B — nepexoaHas OKMCIUTEIBHO-BOCCTAHOBUTELHAS
cpena, XapaKTepU3yeTCs HEYCTOMYMBBIM  TI'COXHMHYECCKHM  PEKAMOM U
MEPEMEHHBIM COJICP)KaHUEM KHCJIOpPOJa U CEPOBOAOPONA, a TaKXkKe CiIabbiM
OKHUCJICHHEM U CJIA0BIM BOCCTAHOBIICHUEM Pa3HBIX METAJIJIOB,

v. Eh < 0,0 — BoccraHoBuTenbHas cpema; B BOJE HPUCYTCTBYIOT

cepoBo0posL M MeTaisl Fe?*, Mn?*, Mo?* u np.

3nas 3nauenuss pH m Eh, moxno mo numarpamme Ilyp6G> ycTaHOBHUTH
YCIIOBHS CYLIECTBOBAHUS COeqMHEHMH 1 aneMenToB Fe?*, Fe¥*, Fe(OH),, Fe(OH)3,
FeCOs, FeS, (FEOH)2+.

Bkyc 1 npuBKyc(1Ji NMTHEBOM BOAbI).

Bxyc Boael ompenensercs pacTBOPEHHBIMH B HEW  BEIIECTBAMHU
OPTraHWYECKOT0 U HEOPTAHUYECKOIO MPOUCXOKICHUS U PA3IMYAETCA 110 XapaKkTepy
Y UHTEHCHBHOCTH. Pa3m4aroT 4eTbIpe OCHOBHBIX BHJIAa BKyCa: COJICHBIN, KHCIIBIH,
CIaJAKuW, TOpbKMM. Bce apyrue BuAbl BKYCOBBIX ONIYIICHUM HAa3bIBAIOTCS
NpUBKycaMu (IIEJIOYHOW, METaJUIMYECKHM, BSDKYIIUMH W T.1.). MIHTEHCMBHOCTH
BKyca M mnpuBkyca omnpenenstor npu 20°C U OUEHHBAIOT MO NATUOAUIBHON
CUCTEME.

KayecTBEeHHYI0 XapaKTEpUCTUKY OTTEHKOB BKYCOBBIX OLIYIIEHUN -
MPUBKYCa BBIPAXKAIOT OMUCATENBHO: XJIOPHBIM, PHIOHBIM, TOPHKOBATHIM M Tak
nanee. Hawmbonee pacnpoCTpaHEHHBIM COJEHBIM BKYC BOJBI Yallle BCETro
OOyCIIOBJIEH PAacTBOPEHHBIM B BOJAE XJOPHUIOM HATpusi, TOPbKUI - Cyib(paToM

MarHusi, KHCJIBIN - M30BITKOM CBOOOJHOTO JHMOKCHA yTiepoaa  T.I.
3amnax.

3anax - Mmoka3arellb KauecTBa BOJIbI, ONPEAEISIEMbIN OPraHOJECNTHUYECKUM
METOJIOM C MOMOIIBIO OOOHSHUSI HA OCHOBAHMM IIIKajJbl CUJIBI 3amaxa. Ha 3amax
BOJIbl OKa3bIBAIOT BIHUSHHE COCTAaB PACTBOPEHHBIX BEILECTB, TEMIIEpaTypa,
3HaueHus pH u uensiii psg npoynx (GakTopoB. 3amax B MUTHEBOM BOJE MOXKET
UMETh KaK NPUPOJHYI0 MPUUYMHY TOSIBJICHHS, HAIpUMEp, B MOBEPXHOCTHBIX
WUCTOYHUKAX B TIEPHOJ] Pa3BUTHUSA IKU3HEACATEIHHOCTU (UTOIUIAHKTOHA, B

INOA3CEMHBIX BOAaX HauboJiee YacTo BCTPCHACTCA 3allax CcepoBOAOPOaAd, TaK H
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OPUYUHY TEXHOJOTHYECKYI0, HampuMmep, o0e33apakHMBaHUE XJIOppeareHTaMmH.
MHTEHCHBHOCTD 3amaxa BOJAbI ONPEAENSIoT 3KkcnepTHbIM myTeM npu 20°C u 60°C

N U3MCPAIOT B Oamnax.

MukpoOuosiornueckoe 3arpsi3HeHust

JUIst IPUPOAHBIX BOJ BBI3BAHBI HAIMYUEM IMATONEHHBIX MUKPOOPTaHU3MOB,
Hampumep, OakTepwii, BHUPYCOB, BOJOpOCTEH, TpuOOB, MPOCTEUIINX U HX
TOKCUHOB, YPOBEHb MHKPOOMOJIOIMYECKHUX 3arpsi3HEHUM  BAMSIET HAa BBIOOP
TEXHOJIOTHI 00e33apakiBaHUA.

Tabnuma 3. Kiaccbl MOBEpXHOCTHBIX BOJI IO ONIPEAETSIONIM MPUPOTHBIM

uarpearentam [11,12,13,16,17]

Kiacc HauMeHnoBanue kj1accos BOJ OpI/ICHTI/IpOBO‘IHLIe KOHIOCHTpAalun HepI/IOI[
BOJ OHpeIIeJI?IIOHII/IX I/IHFpCI[I/ICHTOB
A1 LIBeTHBIC MaTOMyTHBIC BOJBI 11=20-200 °TIKII, M < 20 mr/ am3, T = 0-25 °C, pH 2
=6,8-9,0 , I1O 6-10 mr0; /i
As BBICOKOIIBETHBIC MAJIOMYTHBIC BOJIBI 11 > 200-650 °TIKIII, M = 5-50 mr/n, T = 0-30 °C, t1

pH = 6-8, T1O 8-25 Mr0; / am3

Az IIBeTHBIE MATIOMYTHEIE BOABI C HOoBbImeHHoH | LI > 200-650 TIKI, M = 5-50 mr/ am3, T = 0-30 t2

OKHUCIISIEMOCTBIO °C, pH = 6-8, I1O 8-25 mr0; / nm°
B: | Bomsl co cpenanmu 3HaYeHUAMH nBeTHOCTH 1 | [ = 25-150 OTIKII, M = 20-150 mr/m, T = 0-30 °C, 12
MYTHOCTH pH = 6-9, 1O 6-10 mr0; / am®
B2 |ManoMyTHbl€ BOJIBI CO CPEJHUMU 3HAUYECHUSIMU B1 xpome M. M = 5-50 mr/ am® t2
[[BETHOCTH
Bz | Boasl co cpeqHUME 3HAYEHUSMU [IBETHOCTH U B1, nonmomauTtensHo ® = 103 -108k/Mmn 12

MYTHOCTH, COACPpKAIINUC B 0OJIBIIIOM
KOJIMYCCTBEC (I)I/ITOHJ'IaHKTOH 1 300INIaHKTOH

B4 Bogapbl co cpelHUMHU 3HAYEHUSIMU IBETHOCTHU U B1 kpome 1O T10 = 10-25 mr0, / M3 2
MYTHOCTH ¥ TOBBIIICHHON OKUCIIIEMOCTH
Cy MyTHblE, MaIOLIBETHBIE BOJIbI 1 < 20 °TIKII, M = 250-1000 mr/m, T = 0-25 °c, pH 12
=7-9, T1O 5-8 mr0, / M3
C BricokomyTHBIE BOfIbI ¢ ipeobmanannem  |M= 1000-5000 mr/i, T = 0-35 °c, pH = 7-9, 10 3-8 t1
MUHEPAIbHBIX 3arpsI3HEHU I mr0z / om®
Cs BricokomMyTHBIE BOABI C MOBBILIEHHOM c2, kpome I10. TIO = 8-18 mr0, / M3 t1l
OKHCIIIEMOCTBIO
D1 Bospl, conepskaniue B 6onbiiom komudectse |11 < 200 °TIKII, M < 5-50 mr/i, ¢= 103-106 xn/ma, tl
(DUTOIUIAHKTOH U 300TUIAHKTOH T =0-30 °c, pH = 6,5-9, 10 ~ 5-8 mr02/ am®
D, Bonpl, coneprkaiue B 00IBIIOM KOJIMIECTBE D1 kpome I1O. ITO = 8-25 mr0z / am® t1

(i)I/ITOHJ'IaHKTOH Y 300IIAHKTOH C ITOBBIICHHBIM
COACPIKAHUEM OPTraHUYCCKOI'0 BEIICCTBA

E Kectkue, MUHEpaTU30BaHHbBIE BOJIbI C >1000 mr/n, KO > 7 mr-sks/n, M< 1000 mr/ am3, t2
L1< 20-150 °TIKII

I - nBeTHOCTB, M - MyTHOCTB, T - TEeMneparypa, pH - Bogoponnslii nokasareins, [10 -
MepMaHraHaTHasi OKUCIsIeMOCTh, C - o01mas MuHepanu3anus, O - KOTMYeCTBO KIETOK
¢duromnankrona, KO - )xecTkocTh 0011as1, {1 - mepro; mosiBJIeHUs 10 3 MecsIeB B roay; o -
MOCTOSIHHOE NMPUCYTCTBUE B TEUEHHE I0O/1A.
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Ta6numna 4. Iloaknaccel MOBEPXHOCTHBIX BOJ MO OMPECISIONIMM aHTPOIIOT€HHBIM

HHI'PCOANUCHTAM.
[Togknacc HNurpenventsl OpUEeHTUPOBOYHBIE Hopmatussl | Ilepuon
BOJ AHTPOIIOI€HHOTO KOHLICHTpAIu1 CanlluH (BO3)
MMPOUCXOKACHU A OIPEIEIIAIOIINX
WHTPEINCHTOB
1 Hedrenpoaykrs 0,1-0,5 0,1(0,3) t1
2 DeHonsl 0,001-0,01 0,001 t1
ITAB aHMOHOAKTUBHBIE 0,5-2,5 0,5 (-) t1
A30T aMMOHUUHBIN 2-10 2,0 (ue ycrt.) tl
4 Hurparsr, 45-90 45,0 (ue yct.) t1
HUTPUTBI 3-6 3,0 (ue ycr.)
IlecTnunamr:
5 JUHAAH 0,002-0,02 0,002(0,003) 1
TenTaxyiop 0,05-0,30 0,05(0,1)
JAT 0,002-0,02 0,002
Cony TSKEIIBIX METaIO0B:
PTYTh 0,0005-0,001 0,0005(0,001)
CBUHEL] 0,03-0,1 0,03 (0,03)
5 XpoM 0,05-0,25 0,05 (0,05) {2
MEIb 1,0-5,0 1,0(1,0)
LUHK 5,0-20,0 5,0 (5,0)
KeJe30 0,3-1,5 0,3(0,3)
Ka MU 0,001-0,005 (0,001)
XJopopranuyeckue
7 COEIMHEHMS: .12
YECTHIPEXXJIOPUCTHIN YIIIEPOT 0,006-0,01 0,006 (0,003) '
xJ10pohopM 0,2-0,5 0,2 (0,1) (0,06%)
Papmanmonnsie
3 3arpsi3HUTENU, bK/1, 0,1-0,4 0,1 0
o0mas o -paguanys 1,0-3,0 1,0
obmiast B-paguanus
*TIo [6]
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Kapra Bb100pa TeXHHYECKUX M TEXHOJOTHYECKUX PellleHUi JJIs CIIPABOYHUKA
NMEePCNEeKTUBHBIX TEXHOJIOTMid BOJOMOATOTOBKH.
B pasnmene maHpl pekoMeHAAIMK MO aJIrOPUTMYy BBIOOpa ONTHUMAJIBHBIX

3¢ (HEKTUBHBIX TEXHOJOTUYECKUX M TEXHUYECKHUX PEIICHUH BOJOMOATOTOBKH AJIs
peanu3anuy MEPOINPUATHI M0 PEKOHCTPYKIIMU U MOJIEPHU3ALNN CYIIECTBYIOIINX
COOpY)KEHUU C moBbllIeHHEM 3(P(EKTUBHOCTH pabdOThl B COOTBETCTBUU C
HOPMATHUBHBIMU TPEOOBAHHUSIMHM, W JJISI HOBBIX NPOEKTHBIX PEHICHUN CTaHIIHUN
BOJONOATOTOBKM, C YYETOM YCIOBHM MO THUIy W KA4eCTBY HMCTOYHHMKA
BOJIOCHAOXKEHUSI U TpeOyeMoil MPOU3BOAUTEIBHOCTH CTAHLIUK BOJOMOATOTOBKU
JUISL OTZAEJIBHO B3ATHIX HACEJICHHBIX ITYHKTOB.

PekoMmeHnpanuu  BbIJAHBI 11 KOHKPETHBIX ~ OOBEKTOB  CHUCTEMBI
BOJOCHA0XEHUSI HA OCHOBAaHWU JIAHHBIX, IMOJYYEHHBIX OT MYHUUUIAIUTETOB.
PexoMeHmanmu MOTyT MCIOJIB30BATBHCS IPU MPEABAPUTEIBLHOM IIJIAHUPOBAHUU
MEPOINPUATUA MO CTPOUTENBCTBY, PEKOHCTPYKLUHMU M MOJEpPHHU3ALMHN OOBEKTOB
BOAONOATOTOBKH. [Ipy BBIOOpE MPOEKTHBIX TEXHUYECKUX PEIICHH HEOOXOAMMO
IIPOBEPATHh  HAJIUYME CBUACTEIBCTB O TOCPErMCTpaluy, JACKIapalui o
COOTBETCTBUM M T.J. JJIS UCIOJIB3YEMbIX MaTE€pUAIOB, 000PYI0BaHHUsA, YCTPONUCTB
Y IPYTUX TEXHUYECKUX CPEACTB BOJOMOArOTOBKH [5,18].

Hcnonb3yemble  NOKYMeHTbI, Jureparypa. Pasnen  coxepKur
BBIOOPOUHYIO MH(GOPMAIMI0 M3 JACUCTBYIOIIMX HOPMATHBHBIX M CIPABOYHBIX
JOKYMEHTOB, HCHOJb3yEMbIX TIpU MPOBEIECHUU aHaimu3a AP(HEKTUBHOCTH
CYILLECTBYIOILLETO COCTOSIHHSI CUCTEM BOJOCHA0XKEHUS, pa3padOTKe pEeKOMEH1alui
[0 TOBBIIICHUIO KayeCcTBa MMUTHLEBOW BOJBI IIOCPEACTBOM PEKOHCTPYKIIUH,
MOJEPHU3ALMU U  CTPOMTEIBCTBA HOBBIX CHUCTEM  BOJONOATOTOBKM  C
WCIIOJIb30BAHUEM COBPEMEHHBIX M MEPCHEKTUBHBIX TEXHOJOTMA W JOBEHACHUS

JIOJIM HaceJIEHHs, 00ECIIEYUEeHHOr0 KaueCTBEHHON MUTheBOI Bogoi, 70 100%.

HopMupoBanue kayecTBa BOJAbI.
DOBOJIIOIMA M3MEHEHUW HOPMHPYEMBIX I[IOKa3aTelied KauyecTBa MUTHhEBOM
MOKa3bIBaeT BCE OOJBIINN POCT KOJUYECTBA HOBBIX TMOKa3aTeJIeH U YKECTOUEHUE

YPOBHEM TMPENEIbHBIX KOHUEHTpAUU. YHCIO HOPMUPYEMBIX XHUMHUYECKUX
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BCIIECTB B BOJIE€ BOJHBIX OOBEKTOB XO3SHCTBEHHO-TIUTHEBOTO U KYJIBTYPHO-
OnITOBOrO HaszHaueHus B 1954 r. 6p110 6, B 1973-M — 420, B 1982 1. — 951, B 1988-
M — 1345, a B HacTosIIee BpeMsl — COrIacHO [6] — B MUThEeBOM BOJie HOPMHPYETCS
conepkanre okosio 1500 BemecTB. Pa3zpabarbiBatoTcst 0ojiee TOUYHBIE METOMbBI
aHaJIM30B, UCCIEAOBATENId HaXOSAT HOBBIE, O CHUX IMOP HEU3BECTHBIC WM paHee
HeonpenensieMple Tpumecd. I[loaTomy B Hacrosiiee BpeMsi IMOBCEMECTHO
NPUCYTCTBYEeT  TpoOieMa  HE  COOTBETCTBHS ~ TEXHOJIOTMYECKHUX  CXEM
BOJIOTIOATOTOBKM, TOCTpOoeHHBIX A0 2003 rojma, BO3MOXKHOCTH 0OECIEeUUTh
rapaHTHPOBAHHOE KaYeCTBA MUTHEBOU BOJIBI M MMPOCKTHYIO MTPOU3BOAUTEIIHLHOCTD, B
CBS3M C TE€M, YTO COOPYKCHHS BOJOIOATOTOBKH MPOCKTHUPOBAIMCH Ha Oojee
MSATKHE TPEOOBaHUS K KaueCTBY MUTHEBON BOJIBI.

[lepeyeHr OCHOBHBIX TMOKa3aTeleii W HOPMHUPYEMbIC YPOBHH  IIO
MoKa3aTeliiM KauecTBa MUThEeBOM BoJibl B Poccuu, nelicTByronux Ha Hadano 2019
rojia, peJCTaBlIeH B Tabiuiax 5-8.

Tabmunab. TpeboBanus k kauecTBy nuTheBol Bojabl. CanlluH 2.1.4.1074-01*[4]

IToka3arenu En. CanlluH 2.1.4.1074-01
H3MCPEHHA Hopwmatusel I1JIK, He 6oee
BonoponHslil nokazarens en. pH B mpezenax 6-9
OO011ast MUHepaau3anusi(Cyxoi 0CTaToK) mr/ M3 1000 (1500)
XKectkocTs 06mas Mr-5KkB/ am° 7,0 (10)
OKHUCIIIeMOCTh IEPMaHTaHATHAS mr 02/ am® 5
HedrenpoaykTsl, cymmapHO mr/ am® 0,1
[ToBepxHOCTHO-aKkTHBHBIE BemecTBa (ITAB), mr/ M3 0,5
AQHUOHOAKTHUBHBIE
DeHoTbHBIN HHIEKC mr/ am® 0,25
[{emouHOCTD mr HCO3-/n 0,25
Heopranuueckue BeuiecTa
Asmomunnii (AP mr/ am® 0,5
A30T aMMOHUMHBIN mr/ om3 2
Acbect MUJLI.BO- JIOKOH/ -
v
Bapuii (Ba®*) mr/ am® 0,1
Bepuuii (Be?) mr/ am® 0,0002
Bop (B, cyMmapHo) mr/ am® 0,5
Banagwmii (V) mr/ am® 0,1
Bucwmyrt (Bi) mr/ am® 0,1
Keneso (cymmapHo) mr/ gam° 0,3 (1,0)
Kanmuii (Cd, cymmapHO) mr/ am® 0,001
Kanuii (K*) mr/ gam° -
Kanbuuii (Ca?) mr/ am® -
Ko6amst (Co) mr/ am® 0,1
Kpewmunii (Si) mr/ a3 10
Marnuii (Mg?*) mr/ a3 -
Mapranen (Mn, cyMMapHo) mr/ a3 0,1 (0,5)
Menp (CU, cymMmMapHo) mr/ a3 1
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Huanuaer (CNY) mr/ am 0,035

Lunk (Zn?*) Mr/ M 5
Bennuunna, ykazaHHas B CKOOKax, BO BCeX TaOIHMI[aX MOXET ObITh YCTAHOBJCHA MO YKa3aHUIO I JTABHOTO TOCYIapCTBEHHOTO
CaHUTAPHOTO Bpaya.

Momubaen (Mo, cyMMapHO) mr/ am® 0,25
MBplubsik (As, cyMMapHO) mr/ am® 0,05
Hukens (Ni, cymmapso) mr/ am® 0,01
Hutpatsr (NO3) mr/ am° 45
Hurpurst (NO2) mr/ am® 3
Pryts (Hg, cymmapHo) mr/ am® 0,0005
Ceunen (Pb, cymmapHo) mr/ am® 0,03
Cenen (Se, cymmapHo) mr/ am3 0,01
Cepebpo (Ag*) mr/ am3 0,05
Ceposogopon (HS) mr/ am3 0,03
Crponuwii (Sr?*) mr/ am® 7
Cynbdarst (S04%) mr/ am® 500
dropunst (F) mist kmumatndeckux paiionos I u 11 mr/ oM 15-1,2
Xnopuas (C1-) mr/ am® 350
Xpowm (Cr¥) mr/ am3 0,5
Xpowm (Cr®*) mr/ am® 0,05

3

3

*HekoTopble 3HAYECHHsS TUTHEHHYECKHX HOPMATHBOB [OIONHUTENbHO mnpuBeneHsl B [6]. Hopmaruser mo [6] moryr
YCTaHaBIMBATHCS [ TaBHBIM rOCYapCTBEHHBIM CAaHUTAPHBIM BPadoOM C YIETOM BO3MOKHOCTH CYIIECTBYIOIIEH TEXHOJIOTHH Ha
JEHCTBYIOMNX COOPYKEHHAX

Tabmuma 6. TpeboBarus IO MUKPOOHOIOTHYECKUM H TTAPA3UTOIOTUUECKUM
nokazatessiM Boibl (coracHo [4], ucxos U3 TPEXKPATHOTO ONPEICICHHS

HOpPMAaTHBA)
ITokaszaTenu Enununnel usmepenus Hopmarusel
TepMoToIIepaHTHEICKOTH(POPMHBIE OaKTePHH UYucno bakrepuit B 100 Mo OTtcyTcTBUE
O6mme konmnpopMHBIE OaKTepUI UYucno bakrepuit B 100 Mo OTtcyTcTBHE
Oobniee MUKpOOHOE YHCIIO Ywcno o0pa3yromux KOJIOHHN OakTepuii B 1 M He 6omee 50
Komugaru Yucno 6nsmroodpasyromux exuautl (bOE) B 100 OTtcyTcTBHE
MII
Criops!I cynb(QopeyInp YIOIUXKIOCTPH I Yucio criop B 20 M OtcyTcTBUE
IucThl IaMOHiA Yucio nuct B 50 Mt OtcyTtcTBUE

Ta6nuna 7. TpeboBaHus K opranojentTudeckuM cpoiictBaM Bojibl (CanlluH
2.1.4.1074-01)

[Tokazarenun EnnHuner namepenus Hopmartusel
3amax OaIbl 2
[IpuBkyc OauTBl 2
I{BeTHOCTD rpajiychl 20 (35)
MyTHOCTh EM® (en. mytHOCTH 110 (hopMa3uHy) win Mr/Ji (10 KaOJIHHY) 2,6 (3,5)1,5(2,0)

Tabauia 8. TpeboBaHus 10 paaHalliOHHON 0€30IMaCHOCTH MUTHEBOM BOIbI [4]

IToka3zarenn En.m3mepenuss| Hopmartussl ITokaszaTens BpeTHOCTH
OO6mas a-paguoakTHBHOCTh Bx/n 0,1 paamail.
O6mas B-paaroakTHBHOCTH bx/n 1,0 paamar.

Knaccudukanua cucreM BOJOCHAGKEHMUS.

HGHTpaJ'II/BOBaHHaSI CHUCTCMaA XOJOAHOI'O BOI[OCH36)KCHI/IH - KOMIIJICKC

TEXHOJOTMYECKH CBSI3aHHBIX MEXIy COOOM HWH)XEHEPHBIX COOPYXEHU,
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MPEIHA3HAYECHHBIX JJIs1 BOJIONOATOTOBKY, TPAHCIOPTUPOBKH U MOJIa4YXd MUTHEBOU U
(M) TEXHUYECKOM BOJIbI a0OHEHTaM.

Cucrembl BOJOCHA0XKEHUS KIACCUDUITUPYIOTCS 110 PsTy TPU3HAKOB.

1. Ilo HaxeKHOCTH MOAAYH BOJbI: BOJOMPOBOLI OBIBAIOT OJTHON M3 3-
X KaTeropuil 3aBUCUMO OT TpeOoBaHUM OecriepeOoitHOM mogauu BOIbI

2. Ilo Buay o00cCiay:KHBaeMOro 00BbEKTa: CUCTEMbl BOJIOCHAOKEHUS
MOJPA3JCIAOT Ha TOPOJCKHE, IMIOCEIKOBBIE, a TaKXe€ MPOMBIILUICHHBIE,
CEIbCKOXO03MCTBEHHBIE, )KEIE3HOTOPOKHBIE U JP.

3.1lo0 BuHAY HCHOJb3yeMbIX MPHPOJAHBLIX MCTOYHMKOB: Pasznuuaror
CHUCTEMBbI BOJIOCHAOXKEHUS, 3a0Uparoliue BOJIY HU3 MOBEPXHOCTHBIX HCTOUYHHKOB
(pex, BOJIOXpaHUIIUILL, 03P, MOPE) U TTOA3EMHBIX (aPTE3UAHCKUX, POJHUKOBBIX ).
NmeroTest Takke CUCTEMBI CMEIIAHHOTO TUIIA MUTAHUS.

4.1l0o Ha3HAYEHMIO CHCTEMBbI BOJOCHAOKEHUS ACISIT HAa XO3SUCTBEHHO-
MUTHEBBIC, MPOU3BOJCTBEHHBIC, MPOTUBOMOXKAPHBIE U  OOBEIMHEHHBIE.
[Tocnegnue, Kak NpaBUIO, yCTPAUBAKOT B HACEJICHHBIX MyHKTaX.

5. 110 TeXHOJIOrHYeCKUM nepeaeam:

® 10 BHJIy UCTOYHUKA BOJOCHAOKEHUS: C BOJOCHAOKEHUEM U3
MMOBEPXHOCTHBIX, MOA3€MHBIX HCTOYHUKOB, & TAKXKE CO CMENIAHHBIMU
MCTOYHHUKAMU BOJOCHAOKEHUSI.

® [10CMOCO0Y MOJIaYu BOJIbI: BOAOMPOBO/IbI OBIBAIOT HAIOPHBIE
CMEXAHUYECKOM MOJayYer BOAbl HACOCAMH M CAMOTEYHBIEC TIPU
PacroIoKEHUU BOJIOMCTOYHHUKA Ha BBICOTE, 00ECIICUNBAIOIICH
€CTECTBEHHYIO MOJa4y BOJIbI TOTPEOUTEIISM.

® 110 JABJICHUIO: HU3KOIO JABJICHUS WA BBICOKOTO JTaBJICHMUSI.

® 110 IPOU3BOJAUTEIBLHOCTH BOAOIOATOTOBUTEIIBHBIE COOPYKEHUS

1es1Ieco00pa3Ho KiacCu(GUIMPOBaTh B CICAYIONIEM Mopsiake (Tadbmuma 9).

Ta6nuna 9. Knaccudukaius coopyXeHu 1Mo MPOU3BOIUTEIIBHOCTH

HanmenoBanne ITpou3BOAUTENBEHOCTD OOcnyxuBaeMoe HaceJIeHHe
Kpynnsre: Gonee 40 Thic.M%/CyT. - 6oiiee 200 ThIC. Uyer.
Bosnbiiue: 10 - 40 teIc.M%/CyT. - 50 - 200 TbIC. Yem.
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Cpennue: 4 — 10TeICc.M/CYT. - 20 - 50 TbIC. yen.
HeGonbuiue: 1- 4 teic.m¥/cyT. - 5- 20 TbIC. Yeu.
Marisle: 100 - 1000m%/cyT. - 500 - 5 000 gen.
CBepXMaJlble: 20 - 100 m%/cyr. - 100 - 500 uen.
WHnuBuayanbHble: meHee 20 M3/cyT. - menee 100 uen.

C yd4eTroM COBPEMEHHOTO pPa3BUTUS TEXHUKH WU TEXHOJOTHH KpyIHBIC
BOJIOTIOATOTOBUTENBHBIE  COOPY)KEHUS  IPOM3BOIUTENBHOCThIO  Ooiee 40
TBIC.M/CYT. ~ OTHOCATCS K  OOBEKTaM  KAlWTAIbHOTO  CTPOUTEJIHCTBA.
BoI0MOATOTOBUTEBHBIE COOPYKEHHUS IIPOU3BOAUTENBHOCTEIO 0T 20 M3/cyT. 10 40
TBIC.M®/CYT. MOTYT H3TOTABIMBATLCSA B 3aBOJACKHX YCIOBHSAX B KOHTEHHEPHOM H
OJI0YHO-MOAYIHPHOM HCIIOJIHEHUHU U TOCTABIATHCA B TOTOBOM BHjae. HaceneHnbie
NYHKTBl C 4YHcIeHHOCThI0O MeHee 100 wyenoBek wenecooOpa3HO oOecreynBaTh
WHINBUIYAIBHBIMU CPEICTBAMU OYHMCTKH BOJBI WJIM HWCIOJNB3YS IMOABO3 BOJBI

IIUTBEBOI'O KA4C€CTBA.
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OIIMCAHHUE COCTABJIAIOIIUX TEXHOJIOTMYECKOI'O ITPOLIECCA
IHEHTPA/IN30BAHHOI'O BOAOCHABKEHUA:

CTpyKTypa U rPyNNUPOBKa 06 bEKTOB e HTPA/IM30BaHHBIX CUCTEM
BOJ0CHAGXeHUs1. BssHuEe cOCTOAHUSA 06'bEeKTa TEXHOJI0rHYeCcKoro nepejesia
Ha Ka4yeCTBO BOJbI Y KOHEYHOT0 NOTPEeGUTEIS.

Jliist obecriedenust eMHOOOpa3ust CTpaTernii TEXHUYECKOTO BO3JICHCTBHUS HA

CHUCTEMY BOJOCHAOXXEHHS, C LEJIbI0 TapaHTUPOBAHHOTO VIIYYIIEHUS KauecTBa
NUTHEBOM BOJBI Yy TOTPEeOUTENs,, HEOOXOJUMO TMPOBECTH AarperupoBaHue U
TPYIIIAPOBKY OOBEKTOB CHCTEMBI BOJOCHAOKEHHS 10 (PYHKIIMOHAIHHBIM,
TEXHOJIOTUYECKUM, TEPPUTOPUATIBHBIM M WHBIM TIpPHU3HAKaM, XapaKTepU3YIOLUIUM
cnenupuKy 00ObEKTOB M UX B3aUMOCBSI3b.

DT0 MO3BOJIUT 0OECIIEUUTh TEXHOJIOTHYECKOE U OPTaHU3AI[MOHHOE €IUHCTBO
O00BEKTOB MpU (HOPMUPOBAHUKM HHBECTUIIMOHHBIX MPOrpaMM HAMpaBJICHHBIX Ha
peann3anuio MEPOTPUATHN 10 PEKOHCTPYKIINH, MOJACPHHU3AIMU U CTPOUTEIIBCTBY
00BEKTOB LIEHTPAITM30BAHHBIX CUCTEM BOJOCHAOKEHUSI.

B cootBerctBUM ¢ TpeboBaHusMH [l] oOpraHu3alyM, OCYIIECTBIISIONINC
BOZIOCHaOXeHWe, Mpu (OPMHUPOBAHWHA HWHBECTUIIMOHHON TPOTPAMMBI JTOJDKHBI
PYKOBOJICTBOBAThCSl pe3yJbTaTaMU 00S3aTEIBHOTO TEXHUYECKOTO OOCIIEIOBAHMUS
0O0BEKTOB CUCTEMBI BOJOCHAOKEHHUS.

CoctaB paboT 1o TEXHUYECKOMY 00CIJIeIOBAHUIO BKJIIOUAET B CEOsI:

® KamMmepaJbHOE 00CJIeIOBAHNUE;

® TEXHMYECKYI) WHBEHTAPW3AIMI0 WMYIIECTBA, BKJIIOYAash HATypHOE,
BU3YyaIbHOC-U3MEPHUTEIFHOE 00CIIeI0OBaHNEe M MHCTPYMEHTAIbHOE 00CIeOBaHNe
OOBEKTOB IICHTPAJTU30BAHHBIX CHUCTEM TOPSYETO BOJOCHAOKEHHUS, XOJIOAHOTO
BOZIOCHA0XEHUS U (MJIU) BOAOOTBEICHUS;

® OMNpENeNeHUEe TEXHUKO-3KOHOMUYECKOW 3(PPEeKTUBHOCTH OOBEKTOB
[EHTPATU30BAaHHBIX CUCTEM BOJOCHAOKEHUS U BOJOOTBECHUS.

Nudopmarnus, momyuaeMas TpH TEXHHYECKOM OOCIEOBaHUH, SIBIISCTCS
0a30BO# MPH TUTAHWPOBAHUN PA3BUTUS CHCTEM BOJOCHA0KEHHS M BOJIOOTBEICHUSI.
Ha ocHoBanuu ee popMUPYIOTCS COCTAaB MEPOTNPHUATUN JIT KOHKPETHOTO 0OBEKTa

CUCTEMBI BOJIOCHAOKEHUS.
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_ | _ |v_ Tennosble cem
CTaHUUU .V_ BHyTpUn/IOWaao4Hble ceTn I .VH
Cr {1
|V_ PesepByapbl YUCTOW BOAbI o5 _ il Lis cem |
0pyAoBaHUE

TexHonoruueckue cetn

- CocTaB COOpyKeHMI

Pucynok 1. I'pynnupoBka 00bEKTOB LIEHTPATIU30BAHHONW CUCTEMBI

BOJIOCHAOKEHUS.

Hapasne c orneHkol 3()PEeKTUBHOCTU OTACIBHO B3STOTO MEPONPUSITHS, B

00s13aTeILHOM MMOPAAKES MOJDKHO OLCHHMBATLHCA BIMAHHUC OTOr0O MCPOIIPHUATHA HaA

(GYHKIIMOHUPOBAHUE CUCTEMBI B IIEJIOM. DTO MO3BOJUT A(D(PEKTUBHO PACCTABUTH

OpUOPUTETEL U chOpMYIUpOBaTh oOlmMe mpodiembl cuctembl BC u 3amaum,

KOTOPLBIC pCIIACT KOHKPECTHOC MCPOIIPUATHC.
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AJIropuTM BbIOGOPA A OCTYNHbIX TEXHOJIOTUM BOAONOATOTOBKH

BpiGop  TEXHOMOTWYECKMX  pPEMICHWA TPH  MPOCKTUPOBAHUU |
CTPOUTEIHCTBE HOBBIX COOPYKEHUMN JTOJKEH OBITh 0OOCHOBAH C yU4E€TOM COCTaBa W
CBOMCTB o0pabaTpiBacMOit BOJIbI, TpedyeMoit 000CHOBaHHOM
MIPOU3BOJAMTEIILHOCTH, B TOM 4YHCIE Ha TEPCIEKTHUBY, CHEIU(UKH pPadOTHI
MMEIOIINXCS BOJIOOYHUCTHBIX COOPYKEHUN, 0COOCHHOCTEN TPAHCIIOPTUPOBKU BOJIbI
noTpeOuTENsIM (JUTMHA BOJOMPOBOJAHON CETH, BpEMs HAXOXKIEHUS BOJBI B CETH),
TpeOOBaHWI  HOPMATHUBHBIX  JOKYMEHTOB CaHUTAPHOTO W  OTPACIEBOTO
3aKOHOJIATEIbCTBA, TPEOOBaHUN 0E30MAaCHOCTH M HAJECKHOCTHU TEXHOJOTUYECKHUX
MPOIIECCOB a TakXXe TPeOOBaHWI NPUHIMIIA PA3YMHOM JTOCTATOYHOCTH COCTaBa
COOPY’KEHUU [Tl TOCTHREHUS 3P (HEKTUBHON OUUCTKH BOJIBI.

Heob6xoaumMocTh  COBEpIIEHCTBOBAHUS  TEXHOJIOTMM  OYHMCTKH  BOJIBI
(PEKOHCTPYKIIMS U MOACPHU3AIIMS) 00YCIIOBIIEHA, C OJTHOM CTOPOHBI, UMEIOIIUMCS
(bU3MYEeCKUM U3HOCOM U aMOPTHU3AIUEH CYIIECTBYIONIUX COOPYKEHHH, a TakkKe, C
JPyrol CTOPOHBI, M3MEHEHUIO TPEeOOBaHMM K KayeCTBY IUTHEBOH BOJBI IO
CPaBHEHHMIO C TOJIaMH CTPOUTEILCTBA COOPYKEHUN W Kaue€CTBEHHBIM U3MEHEHUEM
COCTOSIHUS BOJIOMCTOYHUKA, YTO OCOOCHHO aKTyaJdbHO [JIs1 TIOBEPXHOCTHBIX
HMCTOYHUKOB BOJIOCHAOKEHMUS.

OOOCHOBAaHHOCTh pEIICHUN JOJIKHA OBITH BBIMOJHEHA C YYE€TOM OIEHKH
pUCKAa KOMIUIEKCHBIX (PAKTOPOB BO3MOXXHOTO YXYJIIEHUS KadecTBa MUTHEBOU
BOJIbI TIO TEXHOJOTMYECKUM Tepe/iesiaM BOJOCHAOXKEHUST C OpUEHTallued Ha
KOHEYHOT'0 MOTpeOnTeIs,

Lenr  BbIOOpa  3(P(DEKTUBHBIX M ONTUMAJbHBIX  TEXHOJOTHH
BOJIOMIOITOTOBKM, KakK M 1eJdb PEKOHCTPYKIHMU WIM MOJCPHHU3AIMHU  YiKE
CYIIECTBYIOIUX COOPYKEHHM, COCTOMT B OOCECIEYCHUH TapaHTUPOBAHHOTO
OecniepeOOMHOr0 MOJyYeHHUs MOTPEOUTENsIMH B JOCTATOYHOM KOJIUYECTBE U
o0ecreynBapIIeM TOTPEOHOCTH B Pa3BUTHH  MHGPACTPYKTYphl  ropoja
Ka4€CTBEHHOW NMUTHEBOU BOIBI:

a. 0€30MacHOM B 3MUAEMHUOJIOTHYECKOM U PaIUallMOHHOM OTHOIIEHUHU

b. 0e3BpeHOM 10 XUMUIECKOMY COCTaBY

25



C. OmarompusiTHOW B OTHOIICHWU OPTaHOJENITUYECKUX CBOMCTB

KagectBennoii, cormacuo [19] mpusHaeTcss muTheBas BOAA, IOJaBacMast
a0OHEHTaM C HCIIOJIb30BAaHUEM IICHTPATU30BAHHON CHCTEMbI BOJIOCHAOKEHMUS,
€CIIM TP YCTAHOBJICHHON 4aCTOTE KOHTPOJIS B TEUCHHE TO/1a:

- HU B OJIHOM MpoOe HE 3aperuCTPUPOBAHO MPEBBIICHUN TMTHEHUYECKUX
HOPMATHBOB [0 MHKpoOuosiorndeckuM (3a uckimodenuem OMY, OKB),
Napa3UTOIOTHUYECKUM, BUPYCOJIOTMYECKUM MTOKA3aTeNsIM, YpOBHEH BMEIIaTEIbCTBA
M0 PaJUOJIOTMUECKUM MOKa3aTeIsIM;

- ypoBau OMY, OKb He npeBbIIatoT rMrMEHNYECKUEe HOPMATUBBI Ooiiee
yeM B 95% npoo;

- YPOBHM NOKa3aTejlel OpraHoJIENTUYECKUX, OOOOIIEHHBIX IOKa3aTelleH,
HEOPTraHWYECKUX W OPraHMYECKHX BEIIECTB HE TMPEBBIMNAIOT TUTHCHUYECKUE
HOpPMAaTHUBBI 00Jiee UeM Ha BEJIMYUHY OIIMOKU METO/Ia OINpEIEICHHUS.

Ha nepuon peanuzanun MeponpusiTHIl HHBECTUIIMOHHBIX MIPOTPaMM, B TOM
yucie (enepanbHoro npoekra "Yucrtas Bonxa", MO MOCTAHOBIEHUIO (PEILICHHUIO)
['maBHOrO rocylapCTBEHHOTO CAHUTApPHOTO Bpaya IO COOTBETCTBYIOILIEH
TEPPUTOPUHU JUISI KOHKPETHON CHUCTEMBI BOJOCHAOXKEHHS HA OCHOBAHHMM OLIEHKU
CAaHUTAPHO-3MUJIEMHUOJIOTMYECKONl  OOCTAaHOBKM B  HACEJICHHOM IYHKTE H
OPUMEHSEMON TEXHOJIOTMH BOJOMOATOTOBKM NPU HAJUYUM WHBECTULIMOHHON
IPOrPaMMBbI, MOTYT OBITh PUHSTHI CIAEAYIOIINE OTKIOHEHHS, C COOTBETCTBYIOLIUM
000CHOBaHHEM, Kaue€CTBa MUTHEBOU BOJIbI:

- OpPraHoJIENTUYECKUE CBOMCTBA: 3allax M MPUBKYC < 2 OaJIJIOB; MyTHOCTb
10 KaoJMHy < 2 Mr/ IM>, HBETHOCTH < 35 rpagycos;

- 6e3BpeAHOCTh XUMHUYECKOTO COCTaBa: COJIEPKaHNe XUMUYECKUX BEILECTB,
HOPMHUPOBAHHBIX 110 OPTaHOJIENTUYECKOMY MPU3HAKY BpeaHocTu (keneso - > 0,3 -
< 1 mr/nm3; mapraser - > 0,1 - < 0,5 mr/ 1m®); 06001IEHHBIM MTOKa3aTeNaM (00mas
muHepaim3anus - > 1000 - < 1500 mr/ am®; obmias xectkocts -> 7,0 - < 10,0 mr-
5KkB./ IM°).

Anroputm  BbIOOpa A(PGEKTHUBHBIX ONTUMAIBHBIX TEXHOJOTUYECKUX

pEIIeHU COCTOUT U3 CJICAYIOIINX MMO3UIUHI:
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e  TeXHHYECKOe oOcienoBaHMe U aHaiu3 3(P(HEKTUBHOCTH CHUCTEMBI
BOJIOCHA0)KEHUSI C  LIEJbIO MOBBIIICHUS] KadecTBa OYHUCTKU BOJABI WU
0€30MacHOCTH TEXHOJIOTUYECKOTO MpOIlecca, BBIABICHHIO MPOOJIEMHBIX 30H IO
TEXHOJIOTUYECKUM  Tepe/ielaM CHCTEMBl  BOJIOCHAOXKEHUS, PaHKUPOBAHHSA
OTJENbHBIX PHUCKOB, YUYUTHIBAIOIIMX OCHOBHBIE MPHYMHBI HECOOTBETCTBHS
Ka4yecTBa MUTHhEBOM BOIBI THTHEHUYECKUM TPEOOBAHUSIM.

®  U3YYCHHE PHIHKA TEXHOJOTHUYECKOrO 000PYAOBAHUS U MPAKTHUECKOTO
OTbITa MPUMEHEHUS TEXHOJIOTUHA B AHAJOTUYHBIX YCIOBHUSX (THI W Ka4eCTBO
BOJIOMCTOYHUKA, TIPOEKTHAas IPOU3BOAUTEIBHOCTh, KJIMMAaTH4eCKas 30Ha,
OCOOCHHO aKTyaJIbHO JUIsi TIOBEPXHOCTHBIX HCTOYHUKOB, THUAPOTEOJIOTHUYECKUE
YCIIOBUS, PETHOHAIBHBIE OCOOCHHOCTH, YpPOBEHb OKCIUTyaTallMOHHBIX 3aTpar,
YPOBEHb aBTOMAaTH3allMU TE€XHOJOIMYECKOIo IMpoIiecca, YPOBEHb KBaTU(UKALUU
0OCITy’>KHBAIOIIETO MEPCOHANA, CUCTEMa TPAHCIOPTUPOBKH MUTHEBOM BO/IBI).

e B cCIyyae €CIM HET peajJu30BaHHBbIX AaHAJIOIOB  II€JIECO00pa3HO
IPOBEJICHUN IIMKIIA JIAOOPATOPHBIX, W (WM )IMWIOTHBIX OIMBITHO-TIPOMBIIIICHHBIX
UCTIBITAHUHN Ha KOHKPETHBIX OOBEKTAaX.

e ananmu3a O¢pdexTuBHOCTH (B TOM  UHUCIE, HKOHOMUYECKOM)
npeIaraéMoi TEXHOJIOTHH JJIsl KOHKPETHBIX YCIOBHM BOJOCHA0XKEHNUS

[IpunsiTHE perieHus Mo BHIOOPY TEXHOJOTHH OCYIIECTBIISETCS MPOSKTHON
OpraHu3alyeld Win MOCTaBIIMKOM TEXHOJIOTUM M OOOpYyJOBaHUS HAa OCHOBAaHUU
71a00paTOPHBIX U3BICKAHUM, a TAK)KE CPAaBHEHUS Pa3IMUHBIX BapuaHToB. [Ipu aToM
COTJIACHO OOIIeNPUHATON MPAKTHKE OpTaHU3aINs, MPUHUMAFOTIIAs
OPUHLUIUATIBHBIE TEXHOJIOTMUECKUE pEIICHMs, JO0JDKHA HECTH (DPMHAHCOBbBIE
00s13aTeNbCTBA 10 TAPAHTHH JOCTKEHHS TIOKa3aTesiel KauyecTBa BO/IBI.

KpaTkoe onucaHue TeXHOJIOTHil BOJAOMOATOTOBKH.

HeoOxomumMo OTMETHTH, YTO Ha CETOJHSIIHUNA J€Hb CYLIECTBYET
JI0OCTaTOYHO MHOTO CXEM, METOJOB M YCTaHOBOK JIJIsi BOJOMOATOTOBKH. OmHAKO
UCIIOJIb30BaHUE JIFOOBIX CXEM HJIM METOAOB BOJONOJTOTOBKU TpeOYeT MPUBS3KU K
KaXJIOMY KOHKPETHOMY BOJOMCTOYHHUKY, C OOS3aTE€NbHBIM OIpeNeIeHHEM HX

TEXHOJIOTUYECKOM  HAJEKHOCTH U TUTrHeHUYecKou sddekTuBHOCTH  (T.€
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COOTBETCTBHS TpeOOBaHUSIM OecriepeO0HOTO BOMOCHAOXKEHHSI W TPEOOBAHUSIM
CAaHUTAPHOI'0 3aKOHOJATEILCTBA B 00JIaCTU KAYECTBA BOJIbI).

OCHOBHBIE TEXHOJIOTMYECKHE CXEeMbl OOpabOTKH THUTHEBON  BOJIbI
BKJIFOYAIOT  pEarcHTHhIE,  OC3pEarceHTHhIE U CICHHAIBbHBIE  METOMbBI
BOJOMOATOTOBKU. DP(HEKTUBHOCTH 00paOOTKH BOJBI PA3TMUYHBIMU METOJAMH T10
HEKOTOPBIM MIPUOPUTETHBIM MOKA3aTENSIM MPE/ICTABIICHA B MPUIIOKEHUU 2.

[Ipu BEIOOpPE CXEM BOAOIOATOTOBKH CIEAYET YYHTHIBATh, UYTO IPOIIECCHI
OUYUCTKH MPUBOAAT HE TOJIBKO K CHH)KEHUIO KOHIICHTPALUA XUMUYECKUX BEIIECTB
B BOJI€, HO TaK)K€ MOT'YT BBICTYNATh KakK (aKTOP H3MEHEHUS XUMUYECKON TTPUPOIBI
MPUCYTCTBYIOIIUX B BOJIE COCAWHEHWH M B KOHEYHOM HWTOTE€ IIPUBECTH K
W3MEHEHHIO XapaKTepa TMTMEHWYECKUX U TOKCUKoJornueckux 3¢ dextoB. Ocobas

POJIb B 3THUX IIpoHcCcCax NPpUHAJIC)KUT CUIIbHBIM OKUCIIMTCIISIM — XJIOPY U O30HY.

Knaccupukanust MeToA0B BOAONOATOTOBKH, UCX0/S U3 Lie/IEBOr0 Ha3HAYeHUs

I'pynmnbl MeT010B BOJOOYHMCTKH 10 1IeJ1eBOMY HAa3HAYEHMIO:

. VYnydiienue OpraHoJIENTHYECKUX CBOWMCTB BOJABI  (OCBETJIEHUE,
obOecrBeurnBaHuE, A€300pallHsl, 030HO-COPOITHUS);

2. OOecrnieyeHue H3MNHUAEMHOJIOTMYECKONM 0€30MacHOCTH (XJIOpUPOBAHUE,
O30HMPOBAHUE, HIEKTPOUMITYJIbCHAsT 00paboTKa, ynabTpaduoneToBoe o0JIyyeHue,
Ne3UH(EKTAHTHI);

3. KonaunnoHnpoBaHue MOA3eMHBIX BOJA (yMsT4eHHE, 00€CCONMBaHUE U
ONIPpECHEHME, Jerasalus, o0e3kele3nBaHUe U JeMaHraHauus, (propupoBaHHE U
obecTopuBaHue, cTabUIM3alMmoOHHas 00paboTka, 00eCKPEMHUBAHUEHU.T.1I.);

4. V3BneueHue 1 yaydlIeHUE ra30BOTO cocTaBa (yJaajJeHue cepoBOAOpoa,
KHCIIOPOJa, METaHa, CBOOOHOMN YTIEKUCIOTHI U JP.);

5. U3BneyeHue TPYAHOOKUCIAEMON OPraHUKU, BPEAHBIX IPOIYKTOB,
o0pa3yronuMxcs MOMyTHO TPU 00paboTKe BOMABI (0OpaTHBIN OcMOC, OMocopOIus,
HaHODUIBTPALIUS U JIP. )

6. [ToBbIieHne 6apbepHON GYHKIKUU COOPY>KEHUI BOAOMOATOTOBKH, B TOM

YHUCJIe OT aHTPOIOTEHHBIX 3arps3HEHU (030HO-COPOITHs)
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CxemMbl  BOJONMOATOTOBKHM  MOIYT ObITh  KJACCH(PMUIMPOBAHBI

cJIeyI0IHuM 00pa3om:

IIpumeHeHMne peareHTOB - OE3peareHTHHIE U PeareHTHBIC,
I deKT ocBeTSIeHUS - TSI TITYOOKOTO U HETITyOOKOTO OCBETIICHUS BOBI;

Yucia0 TeXHOJIOTHYEeCKUX npomeccoB - OAHO-, IBYX- U MHOT'OIIPOLCCCHBIC,

Yucsi0 cTymeHed TEXHOJOTHYECKOro mpouecca - OJIHO-, IBYX- H
MHOTOCTYTIEHYATHIE;
Xapaxkrep ABMKeHUsI 00padaTbiBaeMoOil BOAbI - CaMOTCYHBIC

(O6e3HanopHkIe) U HAIOPHBIE.

Hcxond U3 kauecTBa HICTOYHUKA BOJIOCHAOXKEHMSI, IPU BBIOOPE TEXHOJIOTHIA

BOJOIIOATIOTOBKH HGO6XOI[I/IMO HCIIOJIB30BATh PACHIMPCHHYIO KJIaCCI/I(I)I/IKaHHI-O

KadyeCTBa BOJAbI BOOHBIX HCTOYHHUKOB.

Ta6J'II/IHa 10.0OcHOBHBIE TEXHOJIOTHUECKHE MCTOIBI ITIO OYUCTKEC

ITOBCPXHOCTHBIX BOJ.

MeTtoabl BOA0ONOAT0TOBKHA Ynansiemble npumMecu, popma Bo3aeiicTBus Ha Hux | Kojg
! YCJIOBHUSI IPMMEHEeHHU MeTo/a
1. Be3peareHTHBIEe MeTOIBLI 00PA0OTKH.
VYnanenue rpyooancnepcHbIX ['py60- 1 TOHKOAMCIIEPCHBIE TPUMECH C TNIOTHOCTHIO I
IIpUMECE B LIEHTPOOEKHOM MOJIe gactui >1000 kr/m
OTtcranBaHK€e B KOBIIAX U
OTKPBITBIX OTCTOMHUKAX, B TOM
YHUCJIE C TOHKOCIOWHBIMHU I'JITT ¢ konnenTparueit B3Becu 6omee 2000-5000 mr/ Or
MOJYJISIMHA U CJIO€M B3BEIIEHHOTO am®
ocaJika, JMHAMH4YECKOe
OCBETIICHUE
@unsrpoBanue yepes cetuarsie | IJII1 ¢ pasmepom vactun 6om1ee 20-40 mxm, O > 1000 Crd
TIePEropoIKH K/ v
O®unbTpoBanue uepe3 ooceinky | I'/II1, mnaBaromnue BeecTsa, 1mena, JMCThs, OCTaTKU 06d
(GUIBTPYIOIUX OTOJIOBKOB pacTeHHn BOJOTOKOB U BOJOEMOB
®unbTpoBaHuE Yepes
KPYIIHO3EPHUCTYIO CpENyY B I'’II1 ¢ pazmepoM vactun meHee 1,0 mm KII®
npeQriIbTpax
Mennennoe GuiasTpoBaHUE [JIT1, xomomHble B3BecH 1 GakTepuu, M < 50 mr/ am3| M®
I'TIJI, komnounHble BemecTBa U 6akTepuu ¢ M<100
mr/m, [10 - 1o 80 mrO2/mn, 6one3neTBopHbIE OaKTEpUN
VnprpadunsTpanus ’ g ’ P P YYo®
U Apyrue BUAbl OPraHU3MOB, OpraHHUYECKHE BEIIECTBa,
00yCIIaBIMBAIOIINE BBICOKYIO IIBETHOCTb
ObecconmuBanue u ymsaraenue | K< 35 mr-sks/ am®, C<30 r/ am3, [I0 <7, M < 0,5 mr/ 00

00paTHBIM 0CMOCOM

am®
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buonornueckas npeaoyucTka B
pycIle BOIOTOKOB WM BO BXOAHBIX | OpraHn4ecKue u MUHEpabHble ipuMecH, ipu 110 > 5
6HOPEAKTOPax C UCIOJIb30BaHHEM mr0,/ av?, T>+5 °C, @ > 500 xi/ am® bITb

MIPU KPEIICHHOM MHUKPO(IOpHI

["a3000pa3HbIe U JIeTyurne OpraHuYeCKUe COCTMHEHHUSI,
AspupoBaHH€e BOJIbI B3BECh C IIOTHOCTHIO < 1000 Kr/M>, HI3KOE A
coZiep KaHNe KUCI0pOo/1a, HaTudre HeTEPOIyKTOB
Opranunueckue Bemectsa npu I10 > 6-8 mr0,/ v u
Onoranus 63 MpUMEHEHUS cone 51-2 ar/ OB
KOATYJISTHTOR pKaHUH He(PTETPOIYKTOB Mr/ aMm”;
WHTEHCU(UKAIUS MTPOIIECCOB KOATyTTHPOBAHUS
O6paboTka Bozbl YO- Bozpl ManonBeTHBIC 1 MaJIOMYyTHBIE, 00JIE3HETBOPHBIC VD06
o0y4eHreM MHUKPOOPTAHU3MBI i BUPYCHI
I1. PearenTHble MeTOIBI 00PAOOTKHU
ToHKOUCTIEPCHBIC U KOJIJIOMIHBIE B3BECH, arperaTHBHO
O0paboTKa BOJBI KOATYISTHTAMH H | KHHETHYECKH YCTOWYHMBBIC, TPEOYIONINE arperaiuu 1 K(D)
brokyIsIHTaMH MpUIaHUS UM KOT€3MOHHBIX M aJIFe3UOHHBIX CBOWCTB:
CHWDKCHUS DJICKTPOKUHETHYECKHUX CHJI OTTAJTKUBAHUS
Oo0ecrieueHue 3amaca MeJIOYHOCTH JJIS ITOBBIIICHUS
IlogmenaunBanue 11
3¢ deKTUBHOCTH Koarymsiuuu npu Hu3kux pH (< 6,5)
XyomnbeobpazoBaHue VYkpyIHeHue U 00pa3oBaHUe arlioMepaToB
CKOAaryJIMpOBaHHBIX YaCTHII B CKOAryJIMPOBAHHBIX KOJUIOUIOB U TOHKOTUCIIEPCHOM X0
CBOOOZHOM MJIM CTECHEHHOM (d<0,1 MmxM) B3BeCHM MHUHEPAJILHOTO U OPTAaHUYECKOTO
o0beEME MIPOMCXOXKICHHS
Opranudeckue BelecTa, 00ycIaBIUBaOIINe
O6paBoTKa XI0poM HBGTHOCTI/) 1303)1},1, TpynHOOKHcsseMas opranuka (110
(PHTOXTOPHTOM HATPHS, Kasbiyis) <15mrO2/am°) u Hanuuue OTAETbHBIX UHTPETUEHTOB X
(>keme3a, Maprasiia, CEpoBOIOpoa), 00JIe3HETBOPHBIE
OaKTepuu U Ipyrrue MUKPOOPTaHU3MBI
ManomMyTHBIEBBICOKOIIBETHBIEBO/IBI;
TPYIHOOKHCIISIEMbIC OpPTaHUYECKHE BEIIECTRA,
o0ycaBIMBaOIIKe IIBETHOCTD, 3aMlaX U MPUBKYC;
O6paboTKa BOJIBI 030HOM obe3kene3nBaHue, IeMaHTaHAIIMS ylaleHre 03
CepoBOIOpO/Ia, HEPTEPOTYKTOB, (EHOTIOB,
00JIe3HETBOPHBIC OAKTEPUN U IPYTHEC BHIBI
MHUKPOOPTaHU3MOB
O6paboTka Boabl YO- Bonb! manonBeTHbIE M MAIOMYTHBIE, 00JIE3HETBOPHBIE V®-06
o0y4eHreM MHUKPOOPTaHU3MBI i BUPYCHI
O6eCccoMBaHUE HA C <2-3 r/am®; K0 <10-15 mr-sxs/mm%; M < 1,5-5
MOHOOOMEHHBIX (UITBTpax mr/amS; I < 20 OHKIH 1o
ObecconrBaHne peareHTHOe C <3-5 r/aw’; KO < 15 Mr_(? kB/av’s M < 150 mr/n OcP
< 150 “TIKII
PeareHTHOE OTCTaMBAaHMUE,B T.4U. Oprannueckue MuHepanbHble npumecu (M <2500 OrP
OTCTaMBaHUE C MUKPOIIECKOM Mr/mme, 1< 250 OHKIH) '
PeareaTHOE OCBETIICHHE B CIIOE
T€ K€, UTO U B MPEbIAYIIEeM TyHKTE OBOP
B3BEIIICHHOT'O 0CaJKa C
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peLupKyIsLuen

PearenTtHoe ckopoe
bunbTpoBaHue, BKIIOUAs

KoarynupoBanHas B3Bech ¢ pazmepoM yactuil <100

KOHTAKTHBIC, TUHAMWYSCKHE MKM 1ociie npeaoductku M < 200 Mr/ve, 1< 200° | Ck®P
ocBemHTEN (TPaBHid, MECOK, TTKIL
WHEpTHAs TUIaBarolIas 3arpy3Ka)
PearenTHoe ymsaryenume KO < 30 mr-sxB/mm%; M < 50 mr/am® YMmP
0
CHukeHue conecoaepkanus ek-| C < 10 mr-sks/ ILMS; M < 1,5 mr/ ;[M3; 1< 20 IIKIII; )l
TPOAUAIIN30M coziepkanue xenesa 10 0,3 mMr/ v
ApomaTnyeckue OpraHu4ecKue BellecTna,
3 o o
HepTenpoayKThl < 1 Mr/ ImM°, a30T aMMOHHHBII
CopO1moHHas 100YMCTKA B (remponyx M, i
dbenounbl, nectuniuasl, [IAB, TMOKCHHBI, Cpl'y
CTAI[MOHAPHOM CJIOE aJICOpOCHTA 3
xJiopopranndeckue coenuaenus; M <10 mr/ nm, 1<
20° [TK 1T
CopO1ust ¢ BBOIOM
MEJIKOTPaHyIbHBIX UITH HernpusiTHbie TPUBKYCHI U 3aMaxu; a30T aMMOHUNHBIH, CoIlY
MTOPOIIKOBBIX COPOSHTORB B Hedrenpoayktsl, [IAB, nectuuab p
OUYHUIITAEMYIO BOTY
[Ipu unaexce Jlawxkense IL > u < 0; npu nokazarene
Crabuim3anuoHHas pearcHTHas .
o6paboTia crabunbHoCTH Ilc > 1; mpu nokazarene koppo3uonHoii| CtP
aktuBHOCTH [Ik > 0,35 (mpu t = 8-25 °C)
Crabunu3anuoHHas Te ke (YTOUHSIOTCS TEXHUKO- IKOHOMUYECKUMU Crd
buasTparpionHas o0padboTKa BOJIBI pacueTamm)
Opranunydeckue BelecTBa 00yciIaBINBaloIIne
®noranus ¢ NPUMEHECHUEM 3
1BeTHOCTH, [10< 15 Mr02/ mvM°; HePTEnPOAYKTHI U OnP
peareHTOB 3
Macia 2-15 mr/ oM
dropupoBaHue Conepsxanue dropa <1,5 mr/ am® Or

Ha ocHoBanmu mnpencrtaBineHHbIXx B Tabmmmax 1,2,3,4,10 maHHBIX BBIOOD

TEXHOJIOTUU BOJOMOJTOTOBKM MOXET OBbITh TNPEJCTABICH CIEAYIOIUM 00pa3oM

(Tabm.11).
Tabnunall. Anroputmusaius BbIOOpa TEXHOJIOTUM BOIONOATOTOBKU
(MOBEpXHOCTHASI BOJIA).
Knacc | T'pynma | Iepuog PexoMeH1yeMble TEXHOJIOTUYECKHUE CXEMBbI Kon
BOJ | mpumeceit
Al T t, X1 —>K(®)—>X10 —>O1P—>Cx®P—> Y D-06—>XJI; T1
X1 —>K(®)—>O0t1P —>Cx®P—>XIJI [I—> Y®-06;
K—VYVb—>Xi;
A3 I t, 031—>K(®)—>PnP—>CxOP—>032—>Cpl'Y—> VD-06—>XJI; T2
K—>YY®—>Xn
I, 11 t, BIIb—>K(®) —>Cxk®P—>03—>CpI1Y—>CkDP ,—> YP-06—>XJI; T3
K—>YY®—>Xn
I, 1 t, BIIb—>K(®) —>Ck®P —> 103 —>Cpl'Y—> YD-06—>XJI; T4
X1l —>K(®)—>01P —>Cx®P—>XJI [I—> YP-06;
K—>YYd—>Xn
A2 THIT t,  |BIB—>031—>K(®)—>X10—>PO—>Ck®P—O03,—>TY—>V®-06— | TI
>XJI;
1* —>Xnl —K(®)—>01P —>Cx®P—>XJI [I—> Y P-006;
K—>YY®—>Xn
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03—>K(®) —>XnO0—>01P—>Cx®P—>032—>CpIlY—>Ckx®P —> T2

I, 11 \ V®-06—>XT;
K—>YY®d—>Xn
Bl 11l t XI—>K(®) —>Cx®P—>CpllY—>Cx®P,—> Y 0-06—>XI; Tl
X1l —>K(®)—>01P —>Cx®P—>XJI [I—> YP-06;
K—VYVY®O—>Xn
B2 I 11 t, BIIB—>K(®)—Cxk®P—O03—Cpl'V—> VD-06—>XJI; T2
B3 I 11 t Xl —>K(®)—>01P —>Cx®P—>XJI [I—> YP-06;
2 K—>VVYO—>Xn
Cl | t, 06D(I'L])—>BIB—>K(®)—OBOP—>Ck®P—> Y D-06—>XJI; Tl
I 11 t,  |06®()—>BIb—>K(®)—>Xn0—O1P—>C —>k®P —>03 —>CpI'Y | T2
—> YP-06—>XJI;
0, 1 t, Or—>BITb—>K(®)—>Ck®P1—>CplTY—>Ck PP —> Y P-06—>X]I; T3
Xnl —>K(®)—>01P —>Cx®P—>XJI [I—> Y D-00
t2
C2 I, Or—>BIIB—>K(®)—OBOP—>CkdP—> YP-06—>X]T; Tl
t, Or—>BIIb—>K(®)—>X10—OP—>Cx®P—03—>Cpl'Y—>XII; T2
X1l —K(®)—>O1P —>CxPP—>XJI [I—> Y D-00
C3 I O1—>060—>K(®) —>KIIDd—>03—>CpIlIY—>Cxr®P—> VD-06— T3
t, >XJL
X1l —K(®)—>O1P —>CxPP—>XJI [I—> YD-00
D1 l, t, Ctd(M®) —>BIIB—>K(®) —>Cx®P1—>03—>Cpl'V—> VD-06— T1
>XJI;
1l t,  |Cr®M®) —>BIIB—>K(®) —>CxdP—>03—>CpllY—>CkPP —> Vd-| T2
060—>XJI;
Hi*—>Xal —K(®)—>0t1P —>CxdP—>XJI II—> YD-06
D2 TN t, |®r—>BIB—>K(®) —>XJI—>0T—>CpllY—>Ck®P—> Y®-06—>XJI;| T3
E vV t, Or—>K(®,11[) —>OBOP—>Ck®P—> YP-06—>XI; T1
K—> YY®»—>00 —>Xn
\Y t,  |Or—>BIIB—>K(®)—OBOP—>Ck®P1—>CpllY—>Ck®P,—> YD-06—| T2
>XJI;
K—> YY®—>00 —>Xn
vV t, 06D—>K(®) —>OBOP—>Cx®P—>03—>Cpl'V—> YP-06—>XJT; T3
06d—>K(®) —>O1P —>Cx®P—>03—>Cpl'V—> YP-06—>XJI
\Y t, 06D—>K (D) —>Ck®P—>00(3]T) —>Cpl'Y—> VD-06—>XJI T4
* H_I — NOAIICIIAYNBAHUC,; UCTIOJIB3YCTCA IIPpU pH < 6,5 JJI ITOBBIIICHM 3ar1aca IMCJIOYHOCTH.
Tabnuua 12. AnroputmMusaius BEIOOpa TEXHOJIOTHI OYUCTKA
MTOBEPXHOCTHBIX BOJI C YUETOM AHTPOIIOTCHHBIX 3arpsI3HCHUN.
Kiacc [Toxaxmacce Box (Tabm.4)
BOA 1 2 3| 4 5 6 7 8
Al T3 2 T2 T3 T4 TI1[K(D)] T2(CpIlY), VY® | TI[K(D), CpIlY]
A2 T2 T1 T T1 T T1[K(D)] T2(Cpl'Y), YV T2[K(D))
B T1 T2 T2 | T2 T2 Tl T2(CpIlY), YYD T1(CprV)
C1 v T2 T2 | T2 T2 | T1[K(0)] T2(CpIlY), VY@ | T1[K(®D),CpI'Y)]
T1 T2 T2 | T2 T2 T2 T3, VYO TI(ITY,CpI'Y)
D T2 T2 T2 | T3 T2 | Ti[K(®)] T3(CPIY), YY® | T3[K(D),Cpl'Y]
T2 T3 T3 | T3 T3 T2 T(CpIlY), YY® | TI[K(D),Cpl'Y]
HpI/IMG‘{aHI/IﬂZ 1. TexHonoruueckue napamMeTpbel METOAOB BOI[OO6pa60TKI/I, TUIIBI PEAaréHTOB, HWHCPTHBIX

(UIBTPYIOIIMX MaTepHaloB W COPOEHTOB, JO3bI KOAryiasHTOB M (UIOKYJISTHTOB YTOYHSIOTCSI B IIpoIecce
TEXHOJIOTMYECKUX W3BICKAHHUH JUII KOHKPETHOTO BOJIOMCTOYHHMKA M MecTa B0/103a00pa.
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2. HoMep TeXHOIOTHYIECKOH CXEMBI COOTBETCTBYET HOMEPY, OTHOCAIIEMYCS K KOHKPETHOMY Ki1accy BoI (CM.Talur.
11)

Hcxons w3 gaHHbIX TaOmUIBl 1 M paclIMpeHHON KiacCHu(UKAIMOHHON
pa3OMBKM [0  3arpsA3HEHUsSM  IIOJ3EMHBIX  BOZ, paspaboranHbix  [12],
KJIaCCU(PUKATOPHI TEXHOJIOT Ui HO3BOJISIIOT CKOMIIOHOBAaTh o011yI0
TEXHOJIOTHYECKYI0 CXEMY OYHMCTKHA IOJA3€MHOM BOJbl B KaXXJIOM KOHKPETHOM
cllydyae, UCXOJl M3 HMCXOJHBIX KaueCTBEHHBIX IoOKa3arenedl Boabl. [Ipm BbIOOpE
OOIIe TEXHOJIOTMYECKONM CXEMBbl OYHUCTKH TMOJ3EMHOM BOJBI B YCIIOBHUSAX
NOBBIIICHHBIX ~ AHTPONOIEHHBIX HArpy30K Ha BOJOWUCTOYHHK 32 OCHOBY
OPUHUMAETCS KJIacC M TMOJKIAcC NPUPOJIHBIX 3arps3HEHUN ¢ J100aBJIEHUEM
3 ()EKTUBHBIX TEXHOJIIOTHN OYMCTKUA OT KOHKPETHBIX AHTPOIIOTEHHBIX 3arps3HEHUI
o rpynnam u noarpynnam. Vcronp30BaHHE HMKEIIEPEUUCICHHBIX TEXHOJOTHN
MO/IPa3yMEBAET BO3MOXKHOCTh INPUMEHEHHE KaK TpPAJULUUOHHBIX, TaK U
BBICOKO3(()EKTUBHBIX METOJOB YAAJICHUS 3arpsi3HEHUA W/WIM WHTEHCU(DHUKALUU
npoueccoB. B uacTHocTH, Bompochl  (UIBTPOBAHUS  MOTYT  PEIIAThCA
PUMEHEHUEM CKOPOr'0, PEAreHTHOTO U Ip. BUJOB TEXHOJIOTHYECKUX MPOLECCOB, B
KayecTBe (QUIBTPYIOLIUX MaTEpUaJIOB MOXKET HCIOJIb30BaThCA TPAAUIIMOHHAS
HOMEHKJIaTypa, HUHEPTHAS 3arpy3Ka M T.II, OCBETIECHUE BO3MOXKHO C UCITOJIb30BAHUE
COOTBETCTBYIOIIUX KOAryJISHTOB, (JOKYJISHTOB, C NPUMEHEHUEM pPa3IUYHbIX
TUIIOB OPraHU3allMM TEXHOJIOTMYECKOro Ipolecca, IO3BOJSIOMNX IOBBICUTH
3(()EKTUBHOCTh, CHU3UTh BpPEMEHHbIE W/WIUM  PECYpPCHBbIE TMOTPEOHOCTH,
KaUTAJIbHBIE W SKCIUIyaTallMOHHBIE 3aTpaTbl MpPU YCIOBUHU JIOCTHKEHUS
IIOKa3aTeJiell KayecTBa Ipoliecca.

Tabnuma 13. TexHonormueckne CXeMbl OYMCTKH MOA3EMHBIX BOJI OT MIPHUPOIHBIX
3arpsiI3HEHHH 10 KJ1accaM ISl MUTHhEBOT0 BOJOCHA0KEHHUS.

Knacc |ox YcnoBus mpuMeHeH st TeXHOIOrHYECKUE CXEMBI CreneHb OYMCTKH
Mo 13eM-|Kimac
HBEIX BOJ| C
1 2 3 4 5
1 1.1 T> 6 °C;C0, z ¢B.< 200 Mr/aM’, Fny601<a;16a3paum, cTabuIn3aIms, />03
co,” arp. > 0, 1,< 0 eoeapBae HCaC03=4-
10mr/om®
1.2 T<3°C, C0, 2 "¢B<200Mr/am3; Harpes no 6 °C, aspauusi- nerazauus, To e
o Z-arp ~0.1<0 pearcHTHas CTaOWIu3alys, 00e33apayKUBAHNE
3 R
2 2.1  |Fe<3 mr/am3, Mn < 0,1mr/ am®|  a) Ynporuennas aspauus, GuibTpoBaHue, Fe<0,3 mr/mm?,
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Co, 2" cp. <45 mr/ av®, pH >

crabunu3anys, o0e33apaxuBaHue

Mn< 0,1 mr/ mm3

6,8,1,<0
2.2 Fe< 5 mr/nm®, M <0,5mr/ nm3| Tiny6okas aspauus, «cyxoe GuibTpoanue», |Fe< 0,3 mr/ am°, Mn
Co 32 ‘cB. <45 mr/nm, pH > 7.2 crabunusaiiis, 00e33apakxuBaHUe <0,1 mr/ am®
2.3 Fe<10 mr/am%, Mn<1 mr/ am®, | Buocop6uus, GpuiabTposanue, crabumusanus, | Fe< 0,05 mr/ am®,
C032-CB.< 200 mr/ v, pH> 6,0 06e33apaxuBaHie M < 0,05 mr/ a3
3.1 Fe<15 mr/ av® M <1,0 mr/am¥| Bruocop6Guwus , punsrposanue, crabunusanus, | Fe< 0,3 mr/ am3,
C032 "¢8.<200 Mr/av?; pH> 6,0 06e33apaxuBaHie Mn<0,1 mr/ am?
3.2 Fe< 20 mr/ am3, Mn < 2 mr/ a) BuocopOums, BBOJI nepManranara kanus, [Fe< 0,1 mr/ am3, Mn
e, F< 1,5 mr/ am?, CO, ¥ ep< ¢unpTpoBaHue, cTabuIM3aIys, < 0,05 mr/ am®
200 mr/ av3; pH>6,0 o0e33apakuBaHue
6) ['my6okas aspanus, GunsTpoBaHue, Fe<0,l mr/ nm3, M
o30HHpoBaHue, copouus Ha [AY, crabmwmsanua| < 0,05 mr/ am®
o0e33apakuBaHue
3.3 Fe< 20 mr/ am3, M < 1,0 mr/ I'myGokas asparus, GIIBTpOBaHHE, Fe<0,l mr/ mm3, Mn
e CO, % eB. <200 mr/ M, 030HUpOBaHue, copbuus Ha TAY, < 0,05 mr/ oM,
pH> 6,0 obecdropruBanue Ha QIIBTPE C F=(0,7-1,5) mr/
AKTHBUPOBAHHBIM OKCHUIOM ATIOMHUHUS, ams
crabmnmzanus, 00e33apakuBaHIe
4.1 Fe< 25 mr/ am3, Mn< 3 mr/ I'myGokast aspanms, Koaryssmus, Groxyismus, |Fe< 0,3 mr/ M3, M
M3, F< 1,5 mr/ am3, CO,cB. < | ¢mIPTpOBaHKE, 030HMPOBAHKE, COPOLNS HA <0,1 mr/ oM, ||_ +
200 Mr/ oM, MUHEpaTU3aLus T'AY, crabunmsanus, ob6e33apaxuBaHue 0,3
<1000 mr/ a3, pH > 6,0, |, < 0
4.2 Fe<30 mr/ am3, Mn < 5 mr/  [[ny6okas aspauus, Koarynsuus, puiabTposanue,|Fe< 0,3 mr/ am%, Mn
am3, F< 7 mr/ om3, 030HHpOBaHuE, copOuus Ha TAY, <0,1 mr/ om3, F
Munepammzamms <1000mr/ av¥|  prmsTpoBanne Ha axtuBupoBaHHOM okcmae | =(0,7-1,5) mr/ am®,
C0,cB.< 200mr/mm3;pH> 6,0 | amoMuHES, CTAGHIH3AIMSL, o0e33apaxuBaHMe >0
43 [Fe<3 mr/ oM, Mo < 5 mr/ am?, BbuocopOrust, koarymnsius, Fe< 0,1 mr/ am®,
F< 7 mr/ am®, ¢oxynsiust, GUIBTPOBAHKE, BBOJT Mn< 0,05 mr/ am®,
MuHepanuzanua< 2000 mr/mam?, nepMaHraHara Kaius, puibTpoBaHue, F< 1,5 mr/ a3,
CO0,cB. <200 mr/ am3; pH > 6,0 aNeKTpoaunain3, copbuus Ha 'AY, MUHepaIn3aIus <
crabmnmzanus, 00e33apakuBaHNe 400 mr/ am®
4.4 [Fe<30 mr/am, M < 5 mr/am?®, BuocopOiust, koarysiist, GIoKyIISIus, F<0,7-1,5 mr/ nm°,
F<7mr/am3, C03cB<200Mmr/am®, (GunbTpoBanue, GUILTPOBAHHUE YEPE3 Fe< 0,3 mr/ am®, Mt
MuHepanuzanua<1000mr/ am3, mMoaudunmpoBanHyto KMnO4 3arpysky, <0,1 mr/ am®
pH> 6,0 (hunbTpOBaHME Yepe3 aKTUBUPOBAHHBIN OKCHU]L
ATIOMHHUSI, CTabMu3aius, 00e33apaxuBaHue
5.1 |Fe<40 mr/am3,Mn <7 mr/ om3, I'myOokas aspars, Ipeo30HUPOBaHHE, Fe< 0,1 mr/mm3 Mn<
F< 7 mr/ am%, Munepanusanus | punstposanue, ozonuposanue, Gunbtposanue, |0,05 mr/ qm3, F< 1,5
<5000 mr/ o3, CO,cB. <200 aneKTpoauaims, copouuns Ha [AY, mr/ am3,
mr/ nm3, pH>6,0, 1,<0 cTabunuzanysi, ooe33apaKBaHue MUHepalIn3anus 10
500 mr/ om®
5.2 |Fe<40m /nm3, M < 7 mr/ qm3, Fe< 0,1 mr/ am®%, M

F< 10 mr/nm?®,
MuHepanuzauus <5000 Mr/mm3,
C0,cB. <200 mr/am®, pH > 6,0

a) ['myOoxas asparust, KoaryJsius ,
¢ubTpOBaHKME, 030HUPOBaHKE, PUIIBTPOBAHME,
aneKkTpoauaius, copouus va [AY,
crabmnn3arnus, o0e33apakuBaHIe

< 0,05 mr/ am®,
Munepanuzauus
<300 mr/ M3,
F=0,7-1, 5 mr/ om®
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6) brocopbOumst, koarymsiwys, QIoOKyIsAIys,
¢uIbTpOBaHKE, BBOJ IEPMaHraHaTa Kajus,
¢unbpTpOBaHKE, OOPATHBIA OCMOC,
(amexTponuanu3) cTabuI3anus,

o0e33apaxuBaHue

Fe< 0,1 mr/ mm3, Mn
< 0,05 mr/ am®,
LBETHOCTH < 5 rpaj,
MUHEpaNu3alus
<300 mr/ am3, F =
(0,7-1, 5) mr/am®

Tabnuna 14.OcHOBHBIE TEXHOJIOTMYECKUE METO/IbI 110 OYUCTKE MOJ3EMHBIX BOJ OT
IIPUPOJIHBIX KOMIIOHEHTOB M AHTPOIIOIE€HHBIX 3arpsI3HEHUI

BOJEI

Cnoco0, MmeTox Kox Cnoco0, MeToa Kon
YrpoiieHHast adparus VA buonorndeckas 1eHUTpUGUKAIISL bIH
Abspanus A HNouueiii oOMeH no
CopOrus /bunsrparius Ha
Jerazanus i MOAU(DULMPOBAHHON 1IE0IUTOBOM C/oM3
3arpyske
I'myOoxkas aspanus I'A [lonkucnenue Ilonkuca.
0O6e33apaxrBaHue 063 DIEKTPOXUMUYECKUI METOJ OM
DrTpoBaHHe ® Honnblit 0OMEH Ha CEeIEKTUBHBIX HNOCC
cMoJIax
qu)ggsgli (;??THGI;I; dl, PearentHoe ocaxaeHnue PO
buocopOrus bC XJI0pUpOBaHUE X
Beenenne KMn0, KMn0, | ®norarms ¢ npuMeHenneM peareHToB P
O30HHpOBaHHE O3 O30HHpOBaHKE B coueTanuu ¢ YD O3+Y®
Koarynsauus K OKUCINUTEID Oxkuc.
DoKyNALKs @ BBoz1 1OpomKooGpasHoro yris ITAY
OuUIBTPOBAHUE YEPE3 3arPy3Ky C
AKTUBHUPOBaHHBIM OKCHJIOM AOA
aNIOMHUHMS /TpaHynupoBaHHeIM | / TAY bapbotuposane soszyxa bB
yTriieM
DNEKTPOIUAIIN3 1 Hacanounble KOJIOHHBI HK
®unsTpoBaHue
gyepe3 MOAU(DUIIMPOBAHHYIO oM3 BakyymHuas neraszanust B/I
3arpysKy
OOGparHbIit 0CMOC 00 [lennas nerazamms T
VnerpadunsTpanus YYD HarpeBanue t0
Crabunu3anuonHast oopadboTka C

Tabnuma 15. Anroputmusaius BEIOOpa TEXHOJIOTHI OYUCTKU MTOA3EMHBIX BOJ] OT

IIPUPOIAHBIX TPUMECEH.
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YcioBHOE

Kiace |Tonkmace TexHomornueckue cXeMnl 0003Ha-
YCHUC

1 1.1 TA—>C —>003 T1
1.2 t*—>A-J1—C—>003 T2
2.1 YA —> O —>C —>003 T3

2 2.2 TA—>® —>C—>003 T4
2.3 BC — &—>C —>003 T5
3.1 BC —> & —>C —>003 T6
2 a) BC—>KMn0, —>® —> C —>063 17

3 ' 6) TA —> ® —>03 —> [AY —> C —>063 T8
3.3 TA —> ® —>03—>TAY —>A0A —> C —>0063 T9
4.1 TA—>K—>bg—>d—>03—>TAY —> C —>003 T10
4.2 TA—>K—>®d—>03—>TAY —> AOA —>C —>003 T11

4 KMnO, —>BC—>K —>®n —> ® —> ® —> ] —>TAY
4.3 e a /1 T12

—> C —>003

4.4 BC —> K —>®n —> ® —> ®M3 —> AOA —> C —>0063 T13
5.1 A —>03—> ® —>03—>0 —> ][ —>TAY —>C —>0063 T14

5 a) TA —>K —>® —>03—>® —>DJ] —>TAY —> C —>0063
5.2 T15

6) bC—>K-—>0n—> & —>KMnO, — & —> 00 —>
S — C—>003

Onucanue TeXHOJOTMYECKHX ME€TOA0B

Abspanusi, HanopHas U Oe3HaropHasl.

A3paum1 - IIponecc, OCJIbI0 KOTOPOIO ABJEACTCA OKHCICHHC KCEJIC3a U

MapraHnga, a TaKKC KOMIICHCALus I[C(i)I/II_[I/ITa KHUCJIOpOJa B HCXOI[HOfI BOAC H

OCBO60)K,Z[CHI/IG BOABI OT HCKCIATCIIbHBIX MJIN M30BITOYHBIX Ta30B - YIJICKHUCIIOTO

rasa u CepoBOAOPO/IA.

Metoasl a’panid MOXKHO KJIaCCU(UIIMPOBATH IO CHOCO0y KOHTaKTa

YKUKON M Ta30BOM (pa3: CTEKaHWE BOJIBI 110 TOBEPXHOCTH, pa30phI3TUBAHNE BOBI B

BO3JyX€ W BBOJ BO3JyXa B KHUIKOCTh. PazmuuaroT a’paTopbl CO CBOOOJHOMN

IMOBCPXHOCTHIO K HAIIOPHBIC.
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m  Jlerazamnus, atmocdepHas U BakyyMHasl.

OcHOBHOE Ha3HAuY€HHE - yOaJEHUE KHUCIOpOoJa, CEpOBOAOPOJA,
VIJIEKUCIOro Ta3a. B pe3ynbraTte mnoBelmaeTcs YypoBeHb pH, cHuxkaercs
arpecCMBHOCTh BOJBI. /[ 4aCTHMYHOIO yAalleHHs YIJIEKMCIIOro rasa mpoueaypa
OCYUIIECTBJISIETCS. C TOMOIIbIO pa30pbI3rUBaHus, OapOOTaka, MEXaHUYECKOTO
JIUCIIEprupoBaHus. Bce cHCTEMBI OTOYBKHM SIBISIOTCS MNPOTUBOTOYHBIMH. JIis
0osee riay0OKOro yajgeHus ra3oB MPUMEHSIOTCS BaKyyMHBIE JIEra3aTophbl.

m  Mukpodunbrpanusi.

[IpumensieTcs Wi ynajleHus W3 TOBEPXHOCTHOM BOJBI BOJOPOCIIEH,
IUIAaHKTOHA Ha OapaOaHHBIX W JUCKOBBIX MHUKPO(HUIbTpax, 000pYIOBaHHBIX
GUIABTPYIOMIUMH DJIEMEHTAMH M3 TOHKOW METAJUTMYECKOM WM IUIaCTMAacCOBOMU
ceTku ¢ pasmepom otBepctuit 20760 Mrm (MukpodmwibTpsl) u 0.370.5 mm
(OGapabaHHBIC CETKH).

m  XUMHYECKOE OKHUCJIEHHUE: XJOp, THUINOXJIOPHUT, O30H, IEpMAaHTaHAT
KaJIHsl.

Bo3moskHbIE 0077aCTH MPUMEHEHHS] OCHOBHBIX OKUCIIUTENICH: OKUCIICHHE
’Keje3a U Mapraiia, aMMOHUHHOTO a30Ta, CHIXKEHHE LIBETHOCTUA OPTaHUYECKUX
coenHeHni. OrpaHuYeHns B IPUMEHEHUH OKUCIUTENEH:

- IpU IPUMEHEHUH XJI0pa - 00pa30BaHUE XJIOPOPTaHUUYECKUX COSAMHEHUIN
Y TIOSIBJICHHE MPUBKYCOB;

- IpY IPUMEHEHUH 030Ha BO3MOXHO 00pa3zoBaHue OpOMaTOB;

- MpU NPUMEHEHUH TIEpPMaHTaHaTa Kajus BO3MOXKHO MOSIBJICHUE

OKpalllMBaHHA BOJbI U OCaaKa.

B KoaryJsmus - PIoKysIus, BO GIOKYISTOPax C MPUHYAUTEIbHBIM
nepeMermBaHueM, CyIb()aToM WU OKCUXIIOPUIAMU aTFOMUHHS.
KoarynupoBanue Boabl - TIpoliecc OOECIBEUYMBAHUS UM OCBETJICHUS
MPUPOJHOM BOJbl C NPUMEHEHUEM pPEarcHTOB - KOAryJIIHTOB, KOTOPBIE NPHU
B3aMMOJICUCTBUH C TUPO30JISIMUA U PACTBOPUMBIMU ITPUMECIMH 00Pa3yIOT 0CAJIOK.

HCHOHBSyeTCH A1 IOATOTOBKM BOJBI K OIICpanuiaM OTCTAaWBAaHUA, (pJ'IOTaLII/II/I 151
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¢unbrpamuu. [Iporecc koaryaupoBaHusi MPOBOJUTCS B JBE CTYNEHU: CMEIICHUE
pearenTa ¢ Boaou u roxymsusa. OObraHOEe BpeMs (IOKYISIUN cocTaBisier 12 -
15 munyT, 0OgHAKO Npu Temrneparype Boasl 1°Cono coctaBut 110 18 - 22 MUHYT.

B nporntecce duiokymnsaiuu npumecn 00pasyroT (IOKYIIBI - XJIOMbEBUIHBIN
OCaJlOK, KOTOPBIM M3-3a 3HAYUTEIBHOTO pa3Mepa yAalseTcss U3  BOJbI

oTcTauBaHueM, ¢ioTanuen i GuIbTPOBAHUEM.

B OTtcTauBaHue, TPAJUIIMOHHOE, TOHKOCIOMHOE U CKOPOE, OCBETIICHHUE B CJIOE€
B3BECILICHHOTO Ocajika. PacnpocTpaHeHHbIN Mpolece pa3aesieHusl TBepaoil 1
)uako (a3. Beibop meroga M mapaMeTphbl 3aBHCAT OT THAPABIMYECCKON
KPYITHOCTH YaCTHII, BBIJICTSIEMbIX U3 BOJIBI.

[Ipumensiercs B ciaydasX 3HAYUTEIBHOTO COJEpKaHUS B3BEIICHHBIX
BCIIIECTB, IPEBBIIAIOIICTO JKOHOMHUYECKHM OOOCHOBAaHHYIO  TIPSI3eEMKOCTD

MCXaHHNYCCKUX (bHHBTpOB.

B duaoramnus.
®dnoramus mpeacTaBiIseT coOoi mporece pasjaeieHus (a3: KUIKOCTh -
TBEPJIOE BEIIECTBO, MPUMEHSIEMbIM B OTHOIIEHWH YaCTHII, TJIOTHOCTh KOTOPBIX
MEHBIIIE MIJIOTHOCTH JKUJIKOCTH.
@dnoTanuys MTPOUCXOAUT B NPUCYTCTBUU PEAreHTOB II0JI JICHCTBUEM
MHKpPOITY3bIPbKOB BO3/1yXa, KOTOPBIA PAacTBOPSETCS B BOJAE MOJ JIAaBJICHHUEM.
VYnaenbHple Harpy3kd BOJbI  BO  (¢uioTatopax 3HAYMTEIBHO  ITPEBBIIIAIOT

COOTBCTCTBYIOIIMC HAI'PY3KH B OTCTOMHMKAX U OCBETIUTEIISIX.

B OunbTpalys Ha KBapILIEBOM NECKE WIIN JIPYTUX UHEPTHBIX MaTepHUasax,
OJTHOCTYIIEHYATAas U IBYXCTYIIEHYATas.

QunpTpanus Ha KBAPLEBOM IIECKE WIM APYTHMX WHEPTHBIX MaTepualiax
MOKET OCYULIECTBIISITHCS B HAIOPHOM U O€3HANOPHOM PEXHMaXx, U MPECTABISET
U3 ce0s TMpoIecc pa3liefieHus] JKUJIKOCTH M B3BELIEHHBIX BEUIECTB MpU
IIPOXOXKIAEHUN 4Yepe3 IOPUCTYIO Cpely, TEOPETUYECKU 3a[CPKUBAIOIIYIO BCE

YaCTHUIIbI B3BEILICHHBIX BEIIECTB M MPOITYCKAIOIIYIO XUJKYIO (Da3y hUibTpaium.
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OCHOBHBIM  TEXHOJOTHUYECKMM TapaMeTpoM Tiporecca (GUIbTPAINH
SBJIICTCSI TPSA3EEMKOCTD (PHIIBTPA MEKTY IIUKIAMH PETECHEPAITHH.

B TexHonornyecko NMHUW JNBOWHOM (UIBTpAlIMM TIPUMEHSIOTCS JIBE
MOCJIeIOBAaTEIbHBIC CTYNIEHH. Ha TepBOM CTYNMEHW MCHOJIB3yeTCS TIECOK C
MOBBIIMIEHHBIM 3(P(EKTUBHBIM pPa3MEpOM YaCTUIl, U B HEM MPOUCXOAUT rpyodas
dbunbrpanus. Ha BTopor cryneHn QuibTparusi ¢ OJHOCIONHON TOHKOH (TIECOK)

WJIY JIBYCJIIOWHOM 3arpy3KOH.

B QunbpTpanus Ha yIbTPAQWIbTPALMOHHBIX MeMOpaHax, BaKyyMHas H
HanopHass. MewmOpaHHast  ynpTpaduibTpanus MOPOMYCKAeT BOAY H
pacTBOpPEHHbIE B HEH COJNM, 33JC€p’KUBACT B3BEIICHHBIC BEIECTBA,
KOJUIOMJbl, KpPYIHBIE pPAaCTBOPEHHbIE (QOpMBI  (MAKpOMOJIEKYJbI) U
cnenu(uuecKkue 3arps3HeHus, Takue Kak Oakrepuu, Bupychl. Pazmep mop
yibTpaduibTpaluoHHbIX MeMOpaH coctasiset 0,01 - 0,05 MxM.

HanopHast ynbTpadunbTpaliioHHas MeMOpaHa HMeeT 0oJiee BBICOKHE
CKOPOCTH (UJIbTPALlUU B CPAaBHEHUU C BaKyyMHOU. B oTimnuue ot ¢punbrpanum Ha
KBaplLIEBOM IECKE WM JIPYTUX HHEPTHBIX Marepuainax, yJlbTpaduibTpauuoHHbIE
MeMOpaHbl HE HMMEIOT OrpaHMdYeHMid Mo rps3eéMkocTH. (6e33apakuBaroInn
dbakTop yabTpadUIBTPAIMOHHBIX MEMOpaH Ha TMOPANOK BBIINIE, YeM Y

yIbTpa(HOIETOBOTO O0ITYUCHUS.

B JI0OOYHCTKA aKTUBUPOBAHHBIM YIJIEM.

PanmoHanbHO MCNIOIB30BaTh HA 3aBEPILIAOIIECH CTAAUU OUYMCTKU BOABI JJIs
YIOAJEHHUS 3amaxoB, TMPUBKYCOB U XJIOPOPTAaHWYECKUX COCAMHCHUN TMPHU
o0ecrieyeHnu HOPMATUBHOTO KAa4eCTBA BOBI MO TMOKA3aTENsIM kKeje3a, MapraHell,
[IBETHOCTh, OKUCIIIEMOCTh Ha MPEAIIESCTBYIOMINX CTAAUAX OUUCTKU. CPOK CITykKOBI
AKTUBUPOBAHHOTO YIJISI MMEET CYIIECTBEHHBIE OTrpaHUYCHUS TPU NPUMEHEHUU
IIPEIBAPUTEIBLHOTO XJIOpUpOBaHus. [IpeaBapuTenbHOE O30HMPOBAHUSA BOABI C

MuHUManbHbEIME po3amu (1...1,5 /M%) cmocoberByer Gomee >QQeKTUBHOMY M
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KAaUECTBEHHOMY  YAAQJICHHMIO  3alaxoB, IMPHUBKYCOB H  XJOPOPraHHMYECKHUX
COEJIMHEHU U3 BOJIbI, a TAK)KE MPOJJIEHUIO CPOKA CITY>KObI YTOJIBHOM 3arpy3KHu.

m  OOGe33apaxuBaHue.

HeoOxogumocth M pexumbl 00€33apakMBaHUsl BOJBI IPU IOAAaYe B
BOJIOTIDOBOJIHYI0O ~ CETh  yCTaHaBiIMBaeTcsa  opraHamu  PocnoTpeOHaazopa.
[IpumMeHeHne KUAKOTO XJOpa CBS3aHO C BBICOKUMH TpeOOBAHMSIMHU K
0€30MacHOCTH €ro XpaHEHHs M TPAHCHOPTUPOBKU. B 3TOMl CBS3M NpeanoyTeHue
4acTO OTAAIOT aJbTEPHATUBHOM TEXHOJOTMU o0e33apaXuBaHUs, B T.4.
KOMOMHHMPOBAHHBIX CXeM (yJIbTpauoJeT - THIMOXJIOPUT HATPHs, O30HUPOBAHUE
(pa3nu4HbIC KOMOMHAIIMK ) — TUTIOXJIOPUT HATPUS U T.I1.).

B BOJONPOBOAHBIX CETAX 3HAYMTEIBHOM MPOTSHKEHHOCTH U C LEJBIO
CHI)KEHHUSI 00pa30oBaHus XJIOPOPTAHMYECKUX COEIMHEHHN HHTEPEC MpPEICTaBIIAET
IIPUMEHEHUE TEXHOJIOTUU XJIOPAMMOHHU3ALUH.

m  KoppektupoBka aktuBHOM peakiuu PH BOJIbI, T01aBa€MOI B CETh.

[Ipouenypa KOpPpEKTUPOBKM BOJOPOJHOTO mokazarens pH  Boasl,
IIO/IABaEMOM B CETh, 3aKJIIOYAETCS B KOPPEKTHPOBKE KAJIBLHUHA - YIJIEPOJHOIO
paBHOBECHS, JJIS 3aIUTHl COOPYKEHUN U CETH OT KOPPO3UHU WIH OT 00pa3oBaHUs
COJIEBBIX OTJIOKEHUH, a TaK)Ke Ul 3allUThl 340pOBbs nmoTpeduTeneid. OCHOBHBIM
peareHToM KOppeKTUPOBKU pH BOJIBI SIBISETCSA U3BECTD.

KoMIuiekcHble TEXHOJIOTMYECKUE PEHIeHUs] MO BBIOOPY MEPCIEKTHUBHBIX
TEXHOJIOTHUA HAaxXOJATCA B 3aBUCUMOCTH OT aHajW3a KauyeCcTBA MCXOJHOM BOIbI U
JOJKHBI BKJIFOYATh ONTHUMAJIbHBIA HA0Op JIsi KaXKJA0ro KOHKPETHOro oobekra. B
KauecTBE NMpUMepa MOKHO MCIIOJIb30BaTh TaHHbBIE TabmuIbl 16, 17.

Tabnuma 16. KoMriekcHbie TEXHOIOTUYECKHUE PEIICHUS TI0 BBIOOPY TEXHOJIOTHH.

[Tokazarenu BapuaHTbl npuMeHEHUs TEXHOJIOT U
Ka4yeCcTBa BOJIbI

«Kene3o obueey, Bapuant 1: Aspanus, punbTpanus Ha KBaplieBOM Necke, 00e33apakuBaHue.

3
mr/ av?, meree 3,0 Bapuanrt 2: Xumuueckoe OKucIeHre, GUIbTPAIHs Ha KBAPIEBOM IIECKE,

o0e33apaxuBaHHeE.

BapuanT 3: Xumuueckoe okuciacHue, GuibTpays Ha MeMOpaHe, YaCTUIHOE
00e33apaxuBaHue.
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«XKeneso obmee»,

mr/ o 3,0 - 10,0 o0e33apaKMBaHuUE.

00e33apaxuBaHue.

BapuanTt 1: Xumndeckoe okuciienue, GUIbTpaIis Ha KBapLeBOM IECKe,

BapuanTt 2: XuMudeckoe OKUCIIeHHE, OTCTauBaHKe, GUIbTPAIs Ha
KBapIIEeBOM I1eCKe, 00e33apakuBaHHe.

Bapuant 3: Xumuueckoe okucieHue, GuibTpanus Ha MeMOpaHe, YaCTUYIHOE

«IBETHOCTBY,

rpaxaycel, meHee 70 o0e33apaxMBaHKE

Bapuant 1: Koarymsanus, grnokynsanus, puinbTpanus Ha KBapIieBOM IeCKe,

Bapuant 2: Koarynsiuus, Guokynsuus, GuibTpaius Ha MeMOpaHe,
YacTU4HOE 00e33apaKUBaHNUE.

«IlBeTHOCTEY, Bapuant 1: Koarynsnusi, Gprokysinusi, OTCTanBaHue, QHIbTPAIHs Ha
TPagycChl, MCHCC KBapIICBOM I1eCKe, 00e33apakKBaHue

70-120

«LlBeTHOCTBY, BapuanT 1 ¢ yueTom crienuanbHbIX TEXHOJIOTHYECKHX HCCIIeJOBAHUN 1
rpanycel, bonee aHaJIM30M PabOTHI CYIIECTBYIONINX COOPYKEHUN Ha BHICOKOIIBETHBIX BOIAX:
120

O6€333p AKNBaAHNC

Koarynsamus, ¢pnokynsuus, orctanBanue, GUIbTpalus Ha KBapLEBOM IECKe,

Bapuant 2: [loamenauyrBanne, XMuMU4E€CKOE OKUCIIEHUE, KOAryJsLus,
(GIOKYyIAIHS, CKOPOE OTCTauBaHME (B T.4. C MUKPOIIECKOM), (pruibpTpanus Ha
KBapIIEeBOM I1eCKe, 00e33apakuBaHHe.

Tabnuua 17. BapuaHTel anpoOMpOBAHHBIX PENIEHUH I OYUCTKHU MOJI3EMHBIX BOJ.

TexHonoruyeckas cxema
00pabOTKU BOJIBI

VYcaoBus MMPUMEHCHUA 10 KAYE€CTBCHHBIM IMOKa3aTCIIAM

O3oHKpoBaHKe- GUIBTPOBAHHUE Yepe3 KBAPIEBYIO MYTHOCTh 1,7-5 (0,2-0,6) mr/ nm®
3arpy3ky -aacop6ims Ha TAY -NaClO LIBETHOCTH 10-30 (< 5) rpan.
nepMaHraHaTHast
OKHCIISIEMOCTD 1,4- 14(0,6-1,8) mr0, / M3
(eHons! 1-8 (<1)mkr/ am®
HeQTeNnPOLYKTHI 10 4,9 (<0,1) mr/ am®,
JKEIe30 0,2-12(0,1-0,2) mr/ am°,
MapraHerl 10 1,4 (0,05-0,1) mr/ am®
PH 6,3-7,8,
KECTKOCTh 2,8 MMonb/ M3
[IEJIOYHOCTH 2-2,8 MMos/ oM°
Abparus - gera3anus - KoaryJIupOBaHUE - MYTHOCTB 0,4-1,5 (0,2) mr/ am®
¢uIpTpOBaHHE 030HUPOBaHUE - ancopOums Ha [AY - [BETHOCTD 3-20 (< 5) rpan.
(NaClO). MepMaHraHaTHas
OKHUCJIIEMOCTh 2,5 (1,8) mr0, / e
(eHons! 1-3 (<1) mxr/ am®
He(PTETIPOTYKTHI 10 4,9 (<0,1) mr/ a3,
KeIe30 10 21 (0,05 mr/ mam®,
Mapraser 10 4 (0,05) mr/ am®
pH 6-8
KECTKOCTb 4-8 MmO/ M3
IIEJIOYHOCTD 1,5-2,5 mmoms/ am®
Anparnus - rerazanus - o0e3xKele3uBaHNe-aIcopOIHs Ha| TeMmneparypa 1-5°C
I'AY - noHHbI 0OMEH HAMOHUTE - IIEOAMTE (HAID. 3anax (CepoBOJOPO/IHbIH) 3-5 (orc.) Gamn
kiuHonTHIONMNTE B Na-popme) — o0e33apakuBaHme iepMaHraHaTHas
(NaClO). OKHUCJIIEMOCTh 1o 8 (5) MrO2 [ oM
denomns! 15 (<1) mkr/ am®
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LIBETHOCTh 50-100 (8) rpan.
a30T aMMOHUIHBIN 15 (orc.) mr/ am®
MeTaH 10 40 (0,4) mr/ om®
YIJIEKUCIIOTA no 160 mr/ om®
HeQTEnpOIYKTHI 1o 1(<0,1) mr/ am®,
JKeIe30 ooee 1o 12 (0,3) mr/ mm3,
Mapraserl 10 0,5 (0,1) mr/ am®
pH 6-8
ITAB 0,5 (0,3) mr/ am®
IIEIOYHOCTh 6,5 MMoIB/ M3
Abparus - gerasanus — 030HAPOBaHHUE — (GUIBTPOBAHNE TeMmIeparypa 3-5°C
(ocBetneHue, 00e3Keae3UBaHNE, TeMaHTaHALIHSA) - 3amax (CepoBOOPOIHbIIN) 3-5 (oTc.) Gamr
ancopOums Ha [AY - Y®- o6e33apaxuBanue. TepMaHraHaTHas
Bapuanrer: OKHCJIIEMOCTD 10 25 (5) Mr02/ am®
o, T oo 250y
ancopbuus Ha AY - SI’)(D- o6e33apa>II:HBaHHe. HBeTHOCTf . 70 (5-10) rpax. 3
a30T aMMOHUHHBIH 6,6 (1o 0,3) mr/ oM
2. Aspauus — nepBUYHOE 030HUPOBAHUE 3
00e3KeNe3nBaHne - BTOPUYHOE 030HUPOBAHHE MeTaH 70 50 (0,5) mr/ am
¢ Y BosgeiicteueM - BBesieHueM H202 - ancop6uus yrjeruciora 210 200 mr/ jv®
Ha [AY - Y®- ob6e33apaxuBaHue He(TENPOIyKTbI 710 2 (< 0,05) mr/ v,
JKeJe30 oblee 10 20 (0,05) mr/ am3,
MapraHerl 10 4 (0,05) mr/ om®
pH 6
ITAB 2 (0,3) mr/ am®
Abpanus - rerasanus - NepBUYHOE PEareHTHOE TeMIepaTypa 1-3°c
(bunbTpoBaHKE Yepe3 3arpy3Ky U3 LEONUTa, OaKTepHaNbHOE
obpaboransoro KMno0, (o6esxenesusanue) - 3arpsI3HEHNE 10 10 TIJIK (otc.)
030HHPOBAHUE - OTCTAaMBaHKE -a7COPOLUS Ha LIEOIUTE - MepMaHraHaTHas
BTOPUYHOE PEAreHTHOE (PHIBTPOBAHUC UEpPE3 3arpy3Ky OKHUCJIIEMOCTD 10 25 (5) MrO2 /nm3
u3 1eonnta, oopadoranHoro KMm0 , (nemaHranarus) - [BETHOCTE 50-110(10) rpaz.
a7IcopOIIMs Ha [ICOJUTE -00e33apaKMBAHUE XJIOPOM MapraHerly 10 2,5 (0,05) mr/ am®
MeTaH 10 50 (0,5) mr/ mm®
He(TENPOLYKTHI 10 4,9 (< 0,05) mr/ am®,

HononuurensHas nH(opMaIus MpeACcTaBiIeHa B COOTBETCTBYIOIIEH TUTEPATYpe, HAIIPUMED —

[11, 12, 13,14,16,17,21]

O6e33apakuBaHUe BOAbI.

[Ipu xyopupoBaHMKM B BOJAE OOpPa3yrOTCS HOBBIE XJIOPOPTAHUYECKHE

COCIUHCHUA], ABJIIAFOITUECA

POIYKTaMH

TpaHchopmMaru

3arpsI3HCHUN.

Ynorpebnenue BoAbl, cojaepkaiiei ranoreHcoaepxkamue coenunenust (I'CC),
MPUBOJUT K YTHETCHHI0O WMMYHHOM CHCTEMBI, 3a00JICBaHUSM TICUCHHU, ITOYCK,
MOJKETYAOYHOM U IIUTOBUIHOM KEJE3bl, LUEHTPAJIbHOM HEPBHOM CHUCTEMBI, HO
rnaBHoe — psia ['CC sBistoTCs KaHIeporeHaMu (puiiokenue 3).

Hekoropple mpuopuTeTHBIE BEIIECTBA, OOpa3yroIIUecs B MpoIiecce

BOAOIIOATOTOBKKU MW TPAHCHOPTHUPOBKH, B TOM YHCIIC IIPpU XJIOPUPOBAHHWHN BOILI,

MNpCaACTaBJICHBI B IIPUIOKCHHUHA 4,
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K pocry conepxanust I'CC B muTheBOM BOJI€ MPUBOJUT YBEIUUYCHHUE J103bI
MO/TABaEMOTO XJIOpA WJIM BBICOKOE COJIepKaHUEe B 00pabdaThIBAEMOU BOJE OOIIETO
opranudeckoro yrieponaa. OcHoBHast yacte ['CC oOpa3yeTcsi B TeUeHUE MEPBHIX 2
- 4 yacoB nocise BBoja xyiopa. Monekyinbsl ['CC umMeroT 0OTHOCUTENBHO HEOOIbIITNE
pasMepel U C TPYAOM MOAJNAIOTCA YNAJCHHID COBPEMEHHBIMM METOJIAMHU
BOJOMOATOTOBKU. [103TOMY yCHiIHMS CEIMANINCTOB JOJIKHBI OBITh HAINpaBJIeHbI HE
Ha YyJajeHue, a Ha MpeIoTBpalleHHe OOpa30oBaHUsA TaJIOrE€HCOACPIKAIINX
COEJIMHEHUM.

Takum  oOpa3oM, [omKHAa OBITH TMPOBEACHA  KOPPEKLHUS  CXEM
XJIOpUPOBaHUs, TpeAroaralonas oTka3 OT IO0Jauyd BBICOKHUX JI03 XJIOpa B
HEOUYMIIEHHYIO PEYHYIO BOJY HJIM IEPEHOC MECTa BBOJIa OCHOBHOM J103bI XJIOpa B
KOHEI] TEXHOJIOTUYECKON CXEMBbI BOJIOMOTOTOBKHU.

CHIDKEHUIO JI03bl MEPBUYHOTO XJIOPUPOBAHHUS CIIOCOOCTBYIOT MPOIECCHI
KOaryjmsiiud U (QJIOKYJSIHMHA, B TOM YHCIE€ C HCIOJb30BAaHUEM CHUHTETUYECKHUX
MOJUAJICKTPOJIUTOB. CHUHTETUUECKHE  OPTraHMYECKHE  BBICOKOMOJICKYJISIPHbBIC
KOAryJisiHTbl MOTYT TPUMEHSTHCSI COBMECTHO C HEOPraHUYECKHUMH (COJuU
ATIOMUHUSL W KeJie3a) WIM, YTO XapaKTEePHO [JIi COBPEMEHHBIX TEXHOJIOTUH
OYHUCTKU BOJbl, B KaYECTBE CAMOCTOSITEJIBHBIX OCHOBHBIX pEareHTOB. BBICOKO
MOJICKYJIIpHBbIE (DIIOKYJISIHTHI MPUMEHSIIOTCS, KaK MpaBWJIO, JJs YBEIWYCHUS
s dexTa OUNCTKU BOJIBI TTOCIIE €€ Koarysiiiui. CUHTETUYECKUE MTOTUIICKTPOIUTHI
camu 10 ceOe SIBISIIOTCS MAJIOTOKCUYHBIMU COSIUHEHUSIMU, HO MOTYT COJIEPKaTh
MOHOMEpPBHI M TMPUMECH, MPEACTABISAIONIME OYEHb BBICOKUN PHUCK IS 30POBBS
HacesieHus. PeasibHasi MUHUMU3ALMS PUCKA JJIs1 3I0POBbsSI HACETICHUSI MOXKET ObITh
JIOCTUTHYTA B YCJIOBHUSIX COOTBETCTBYIOIIETO KOHTPOJII KAue€CTBA PEAreHTOB H
000CHOBaHMSI MAaKCUMAaJIbLHO JIOMYCTUMOM J103bl, 0OO€CTIeUnBaIOIIEeH Oe30MmacHoe ux
MCIIOJIb30BaHUE B TEXHOJIOTHUSIX OYMCTKH BOJIBI.

B 06paboTtanHoii Bojie ciienyeT MpOBOAUTH COOTBETCTBYIONINNA KOHTPOJIb:

- MOJUaMUHBI (MONMMANUXJIOPTUAPUHAUMETHAaMUHBI, noauIIIN-/IMA) -
0 TIOKa3aTesIM SMUXJIOPTHAPHUH, JTUMETHIaMuH, 1,3-muxjaop-2-npomadon, 2,3-

nuxjop-l-nponanon;
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- nojauAauaiauMeTiiaMMonuid - xsopuasl  (momuIAJIMAX) — mno
rokKasaTessiM octaTouHoro konudecta nonJIAIMAX u JAJIIMAX;

- nmoyuakpmwiamuasl (HAITAA, KITAA) — mo mokazarensMm akpujiaMul U
aAKpUJIOBast KUCJIOTA.

[lopsimoxk Ham3opa 3a UX OpUMEHEeHUEM u3noxkeH B MY 2.1.4.1060-01
«CaHUTapHO-3IUIEMHUOJIOTUYECKUI HAN30p 3a MCIOJIB30BAHUEM CHUHTETHYECKUX
MOJIUAJIEKTPOJIUTOB B MPAKTUKE MUTHEBOTO BOJIOCHAOKECHHUS.

B03MOXHO  HCNONB30BaHME  JAPYTMX  pPEareHTOB, B YaCTHOCTH,
nosirekcametwienryanuaana [[II'MI'], koTopblil Tpy COBMECTHOM MPUMEHEHHH C
KOaryJsiHTaMd OO€CIIEUYMBAET CHUKEHUE T[OKa3aTesl I[BETHOCTH, CHUXEHUE
nokazarenst MyTHocTu Oosiee yeM Ha 90%, 4YTO aKTyanbHO [UIsl PETHOHOB
EBponeiickoro Ceepa. TexHosiormueckass W TUrMeHuyeckas 3((PEeKTUBHOCTH
ucnons3zoBanus [II'MI" Oblma JokazaHa MPOM3BOACTBEHHBIMHU MCIIBITAHUSMHM Ha
UYepenoBenkoM BOJIOKaHAJIE.

Cnenyer ormetuts, yto [II'MI" 1 BXoasmme B €ro cocraB MOHOMEPHI HE
OTHOCSITCSI K KaHIEPOT€HHBIM BEILECTBaM M, CJIEA0BATEIbHO, HE (POPMHUPYIOT
KaHLEPOTeHHBIA pUCK Il HaceneHus, B ommune ot ['CC mpu xnopuposanuu. B
LEJIOM TOJIUMEPHBIE 3JIEKTPOJIUTHI 3PPEKTUBHBI U yCTPAaHEHHUsI BUPYCOB, LIUCT
IPOCTEUIINX U OJHOKJIETOYHBIX BOAOPOCIIEH.

B nocnennee BpeMsa B Poccum mHTEHCHMUUMPOBAJICS MPOIECC 3aMEHbI B
BOJIONIPOBOJHOM  MpakTUKE ra3000pa3HOro WJIM COKWKEHHOro XJjiopa Ha
TUNOXJOPUT Hatpus. Ilpu 3TOM ycTpaHsieTcs nBa BHAA OMNAcHOTO BO3JAECUCTBUS
XJIOpa — €ro BBICOKasl OCTpas TOKCUYHOCTh MPU MHTAISALUMUA U B3PBIBOOMACHOCTb.
ITo Bcem pyrum HEOIArONpPUSATHBIM JUIsl 340POBbsI CBOMCTBAM XJIOP U THIOXJIOPUT
HATpUs HE Pa3InyaroTCs.

K xiopcoaepxkammm cpeacTBam o0e33apaxMBaHUs BOJBI OTHOCUTCS TaKKe
JUOKCUJ XJIopa. B oTinmume oT xjopa, AMOKCHJ XJOpa HE BCTYyHAeT B PEaKkUUU
3aMelleHUsl (XJIOpUPOBaHUs) C MPUMECIMHU, COACPKAIIMMUCA B BOJE, a TOJBKO B

pEaKiMi OKHUCJICHHS, U MOATOMY IMPAKTHUYECKH HE 00pa3yeT XJIOPOPTaHHYECKHX
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COEJIMHEHHUN. JTO BAKHOE CBOWCTBO OINpPEAEIISIET NPEUMYIIECTBO HCIOIb30BAHHUS
JMOKCUJIA XJIOPA MO CPABHEHUIO C XJIOPOM.

BwmecTe ¢ Tem, TuoKcu XJiopa B MUTHEBOM BOJIE B PE3YNbTATE PEAKIIUU
JUCTIPONOPIIMOHUPOBAHUS TpaHC(HOPMUPYETCS B XJIOPUT- U  XJIOpAT-aHUOHHI,
KOTOpble  00JIaJaloT  TOKCHUYHBIMHU ~ CBOWCTBAMH. JTO  0OCTOATEIHCTBO
OTpaHUYMBAECT JIOMYCTUMYIO JO3y JUOKCHJA XJIOpa B BOJAE U BBI3BIBACT
HEOOXOJMMOCTh B HEUTpaM3allii MPOAYKTOB TpaHC(POPMAINH, YTO YCIOXKHICT U
YIOPOKaeT TEXHOJOTHIO €T0 MPUMEHEHHUS.

O} dekTUBHBIM areHTOM BOJOIMOATOTOBKH SIBIIsIeTCS 030H. [IpenmytiecTBa
O30HA MEpea XJIOPOM COCTOSAT B TOM, YTO O30H YJYYIIAeT OPraHOJENTHYECKUE
CBOICTBa BOJIbI U 00OecIieuynBaeT OAKTEPUIIMAHBIN dPHEKT MPU MEHbIIIEM BPEMEHU
KOHTakTa. Bwmecte ¢ Tem, mnpu o00paboTKe BOJbI O30HOM B HEW
MOTYTOOPa30BBIBATHCSI MPOAYKTHl O30HOJIM3a OPraHUYECKUX BEIIECTB B BHUJIE
KapOOHWIIbHBIX ~COEJIIMHEHUN (ambJEruibl, KETOHBI, KapOOHOBBIE KHUCIOTHI,
opomartbl). Cpenu HUX HamboJiee OMacHbl M3-32 CBOEM  TOKCUYHOCTHU
dbopmainberua u 6poMaThl, OTHOCSIIIMECS K KAaHIIEPOT€HHBIM BEIIECTBAM.

[Ipy 030HUpPOBAHMM NBETHBIX BOJ MOKET IPOUCXOJIUTH IOBBIIICHUE
KOHIIEHTpanuu ¢eHosa B 00pabOTaHHOW BOJAE B peE3yibTare JIECTPYKIIUU
IYMYCOBBIX COE€AMHEHUM. YacTuyHas JOEeCTPYKUHUS TYyMYCOBBIX COCIMHEHUMU
oOyClIaBIMBAaEeT MOSBJICHUE B BOAE OMOpa3iaraéMblX OPraHMYECKUX BELIECTB,
SBJIIONINXCS MCTOYHUKOM yriepoja s OakTepuil; CO37aeT MOTEHIUAIBHYIO
BO3MOYKHOCTh BTOPUYHOI'O POCTa MUKPOOPTraHW3MOB B pe3€pByapax YUCTOU BOJBI,
B pacnpeeNuTeNbHbIX CETAX.

OnacHoCTh JOpYrux MPOAYKTOB O30HOJIM3A [JIsi 3J0pPOBbSl BO3pPACTAET B
cllydyae KOMOWHAIIMU B cxeMe 0Opa0OTKU BOJbI O30HUPOBAHUS U MOCIIEIYIOIETO
xyjopupoBanusi. [Ipu 3ToM MOryT 0Opa3oBBIBATHCS XJIOPUPOBAHHBIE MPOIYKTHI
030HOJIN3a, 00JIA/IAl0IINe MYTAareHHBIMHU W KaHIEPOTEHHBIMH CBOWCTBAMH, YTO
4yacTo TpeOyeT NpUMEeHEHUs B JaJIbHEWIlIeM COPOLIMOHHON OYUCTKH.

B 1uenom, B OONBIIMHCTBE CIy4yaeB B KOMMYHAJIBHOM XO3SMCTBE B

peaIbHOM TEXHOJIOIMYECKOW TMpaKTHUKE O30HUPOBAHHE pACCMATPUBAETCA Kak
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MOIIHAS KOMIUIEKCHAsI TEXHOJIOTMSI OYMCTKUA MPUPOJHBIX BOJ B COYETAHUU C
JPYTUMH TEXHOJOTHSMH. Yaiie BCEro MNPUMEHAETCA «IIPEO3OHUPOBAHUE) -
NEePBUYHOE O30HMPOBAaHME B Hebompmux go3ax 1,5-2,0 wmr/am3, dro
1m03BOIACTIO(OEKTUBHO  MPOBOJIWUTH  OKHCJICHHE  PAa3jMYHBIX  IpUMeEcei
coAepKalIMXCsd B MCXOAHOM BOJIE U B COYETAHUM C JAPYTMMH TEXHOJIOTUSIMHU
JIOCTUYbh XOPOIIUX PE3yJbTaTOB IO BOJOMOATOTOBKE, TaK K€ BeChbMa
paclpoCTpaHEHO NPUMEHEHHE O30HUPOBAHUS B COYETAHUM C COPOLMOHHOMN
OYHUCTKON «030HO-COPOIHS IMO3BOJISIONICH HUBEIUPOBATh MOOOYHBIC MPOIYKTHI
O030HHPOBAHUS, YJIYYIIUTh OPTraHOJECNTUYECKUE IMOKA3aTEIM OYUILECHHON BOJBI U
MOBBICUTH  OaphepHYID  POJIb  OYUCTHBIX  COOpPYKEHUU./[aHHBIE  METOBI
MIPUMEHSIETCA Ha PAJIE BOAONPOBOJAHBIX craHuuK — Hwxauii Hosropoa, Mocksa,
Cankr-lleTepOypr, Apocnasnb, Kypran u ap.

Kectkrue orpaHwYeHHs MO MIMPOKOMY CIIEKTPY ITOOOYHBIX MPOIYKTOB,
0o0pa3yloIuXxcsi B pe3yJbTaTe HEPAIMOHAIBHOTO IPUMEHECHHS OKHCIHUTEIIBbHBIX
METOJI0OB, HEOOXOJMMOCTh OO€CIeUeHUs] 00e33apakuBaHUsI BOJbI B OTHOIIECHUU
YCTOMYMBBIX K XJIOPY MUKPOOPTaHU3MOB, 00OOCHOBBIBAIOT 11€71€CO00pa3HOCTh, TaK
Ha3bIBAEMOM, KOMIUICKCHOM KOHIICMIIMM MHOXECTBEHHBIX OaphepoB. JlanHas
KOHIICTIIIMSL TIPE/IojaraeT NMPUMEHEHUE TEXHOJOTHM, COYETAIOIMIMX XUMHUUYECKHUE
OKHCIIUTENIbHBIC U (DU3UUECKHE METOIbI OUNUCTKH.

B pamkax 3TUx moaxo 0B, OJHUM U3 CaMbIX 0€30MacHBIX U, B TO K€ BpeM,
MaKCUMaJIbHO A()(PEKTHBHBIM B OTHOIICHHH BCErO CIIEKTpa MHKPOOPTaHU3MOB
METOJIOM  00e33apakMBaHMs  SBJISIETCS  yabTpadUOJIETOBOE  HU3JIy4YEHUE,
MO3BOJISIONIEe 00ECTICYUTh C BHICOKOM CTENMeHbI0 A()(PEKTUBHOCTH WHAKTUBALIUIO
YCTOMYMBBIX K  XJIOPUPOBAaHHWIO  BHPYCOB, IIUCT  JIAMOJMHA,  OOILMCT
KPUNITOCTIOPUIUHN, CTIOP CYJIb(PUTPEAYHUPYIOMIUX KIOCTPUIAMN.

KomOunanus YO o0mydeHUss ¥ XJIOPUPOBAHUS TO3BOJSET OOCCIEUHTH
AMUACMHUYECKYI0 0€30MaCHOCTh BOJIBI M CO3/IA€T YCJIOBHS ISl KOPPEKTUPOBKHU
periaMeHTa XJOPUPOBAHUS C 1IEJIbI0 CHIDKCHHS B BOJIE KOHIICHTpAIMi MOOOYHBIX
MPOAYKTOB. B 3aBUCHMOCTH OT MOCTaBJIEHHBIX 33/1a4 U TEXHOJOTMYECKOU CXEMBI

BOJIONOATOTOBKH, Y@ 00JIydeHHE MOXKET HMCIOJIb30BAaThCS B PA3IUUYHBIX TOYKAX
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TEeXHOJIOTHUECKOH 1enu. OnpeaensomumM (pakTopoM B BHIOOpE MecTa pa3MenieHus
Y® obopyaoBaHus SBISETCS KA4€CTBO BOJBI HA PA3IMYHBIX 3TAMaX OUYHUCTKH.

YcraHoBieHO Takxke, 4To oOpadoTka Y@ oOmydeHHEM OYHUIIIEHHON BOJIBI,
cofep Kallel coelMHeHns xjaopa Ha yposHe 1,0-1,2 mr/nm®, aBisierca 6e301acHBIM
MIPOLIECCOM, HE COIMPOBOXKIAIOIIMMCA 00pa30BaHUEM JIOMOJHUTEIBHBIX MTOOOYHBIX
TOKCUYHBIX ITPOJTYKTOB.

KomOunanus yinpTpaduoneToBoro o0aydeHns ¢ COBPEMEHHBIMU METOIaMH
rIyOOKOM OYMCTKUA (030HHpPOBaHME M MeMOpaHHas (UIbTpalus) oOecleunBaeT
BBICOKYIO CTETICHb YJaJIE€HUS U3 BOJbl OPraHMYECKUX COeMMHEHUI. O30HUpOBaHUE
BOJIbI, MpeiiecTByomniee Y® o6e33apakMBaHUIO, YK€ MHOTO JIET IPUMEHSIETCS B
Ounnguanu, Kanane, CIIHA. B Poccuu BogomnoaroroBka Ha OCHOBE COBMECTHOI'O
WCIIOJB30BaHUsl COBPEMEHHBIX TEXHOJIOTUN XJIOPUPOBaHUS, O30HUPOBAHUS U
yIbTpadroIEeTOBOrO OOJyUYeHUsS NPUMEHSIETCs, B YacTHOCTU, Ha CiyJIuHCKOU
BOJIONPOBOJIHOM cTaHuu T. Huxuuii HoBropog.

B nocnennee pgecatunietue B KOMMYHaJIbHOM XO3MMCTBE OCBaMBaIOTCS
METOAbl MeMOpaHHOW (QuiIbTpanuu. OTU TEXHOJIOTMHM TpEJHA3HAYEHBI, B
OCHOBHOM, JJIs1 PEIICHUS 3a/lad OYUCTKW MPUPOJHBIX BOJ B OOIIMX KOMILIEKCAX
BOJIOTIOATOTOBKH. M Cmonp30BaHne MeMOpaHHBIX YCTAHOBOK YacTO IO3BOJISIET
OTKa3aThCsl OT MEPBUYHOTO XJIOPUPOBAHUS, UTO CHIIKAET OMACHOCTh 00pa3oBaHUs
XJIOPOPTAaHUYECKUX COCIUHECHUHN. YIbTpadmibTpalio MOXXHO paccMaTpuBaTh U
Kak 2(QeKTHBHOE CPEACTBO 00e33apaKUBaHUs BOJIBI B OTHOIICHUH MATOTCHHBIX
MUKpPOOPraHU3MOB, Takux Kak oouuctel  Cryptosporidium, Oakrepuu
Escherichiacoli, Salmonella, Shigella.

B o6mem crnydae OTCYTCTBHE TMOCIEACUCTBUS TpeOyeT NPUMEHEHHUS
XJIOPUPOBAHUS, K TOMY 3Ke, yhabTpaduiabTpanus He Bcerga 3d@exTuBHaA A
yAaJIeHUsI BUPYCOB.

[TepcrieKTUBHBIM HaNpPaBJIECHHUEM COBEPIICHCTBOBAHUS MPOLIECCOB OUHCTKU
OPUPOAHBIX  BOJA  fABIAETCS  OMOCOPOIMOHHO-MEMOpaHHasi  TEXHOJOTHS.
[IpenBaputensHas o00paOOTKa BOABI IO JJAHHOW TEXHOJOTHUU IO3BOJISET

YMEHBIIUTL IIPHU IMOCICAYIOIEM XJTOPUPOBAHHUN O6pa30BaHI/Ie TOKCHUYHBIX XJIOp- U
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Opomopranudeckux coeauHeHuit Ha 40-50% 3a cuer ynaneHuss B OmopeakTope
OpPTraHWYECKUX 3arpsi3HEHUN.

B nactosiee BpeMst pa3padaThIBaIOTCS M YK€ YACTUYHO peaIn30BaHbl Ha
MPAKTHUKE HOBBIC TEXHOJOTHUECKHE MPOILIECCHl OYMCTKU U 00€33apaKUBAHUS BOIbI
C IpUMEHEHUEM HAHOPEAreHTOB, CUHTETHUYECKUX u IPUPOAHBIX
HAHOCOPOIIMOHHBIX MarepuaioB. HayuHblii ¥ TNpakTHUYECKUl HMHTEPEC HMMEIOT
pa3pabOTKM MO  HMCHOJB30BAHUIO  OAKTePUIUIAHOM ¥ (YHTULIUIHOU
(G (HEKTUBHOCTH TPAAUIIMOHHBIX U TEPCHEKTUBHBIX J1€3MH(GEKTAHTOB Ha OCHOBE
HAHOYACTHI] METAJJIOB, CIIOCOOHBIX OKa3bIBaTh OMOLIUTHOE JCHCTBHE.

Pa3paboTana T€XHOJIOTHSI M3rOTOBJICHHS] U MPUMEHEHHS] PEareHTa HOBOTO
MOKOJICHHSI — aJlFOMOKpPEMHHUEBOTO (QuiokymsiHTa-koaryiasiunta AK®K, B koropom
UCITOJIB3YIOTCSl QJIOMUHUEBAasi M CUJIMKATHAs cocTapistomue. llepcnekTuBHOCTh
AKO®K ormpezensieTcst ero yHUBEpCaaIbHOCTBIO U BBICOKOW 3((EKTUBHOCTBIO MpPHU
PELIEHUH Pa3INYHbIX 3a7a4: OCBETIECHUE U OYMCTKA BOJBI OT B3BEIIEHHBIX YaCTHII,
OT PACTBOPUMBIX M MaJOpPACTBOPUMBIX OPTraHMYECKHUX BEIIECTB, OT HOHOB
METAJJIOB; JIaHHAsl TEXHOJIOTUSl IO3BOJISIET PACUIIMPUTh TEMIEPATYPHBIA PEKUM
UCITI0JIb30BAHUSI PEAr€HTHBIX METOOB.

JeiictBue AKDK ocHoBaHO Ha 00pa3oBaHUU KOMITJIEKCHBIX COSIUHEHUH C
pa3BUTON COPOIIMOHHOW MOBEPXHOCTBHIO B PE3yJIbTaTe WHTErPAIMM OTIEIBHBIX
IIPOLIECCOB B €JIMHYIO CUCTEMY. MeXaHHU3M OUYMCTKH BOJIbI PEau3yeTcsi 3a CUeT
00BEMHOM COpOIMY 3arpsi3HUTENIEH HA CAMOOPTaHU3YIONTUXCS AITFOMOKPEMHHUEBBIX
KOMILJIEKCAX.

PazpabaThiBalOTCSl TEXHOJOTMM  OYUCTKM  TOBEPXHOCTHBIX BOJ €
MpUMEHEHUEM HaHO(PUIBTPAIIMOHHBIX allapaToB, B KOTOPBIX COPOIMOHHBIC
MaTepuaibl Ha OCHOBE TMJIPOKCUJIATOB MAarHus MO3BOJIAIOT OYMILATH MPUPOIHBIE
BOJIbI OJTHOBPEMEHHO OT JKeJjie3a, Mapraniia, propa u 6opa.

[IupoKUM CTIEKTPOM aHTUMHUKPOOHOTO IEUCTBUS 32 CUET MAJIBIX Pa3MEpOB

¥ 3HAUYUTEIFHON yIENbHON TMOBEPXHOCTH 00JIaJal0T HAHOYACTHUIRI cepedpa. B

9KCIICPUMCHTAJIbHBIX YCIIOBHUAX YCTAHOBJICHO 6I/IOI_II/II[HOC I[CI\/’ICTBI/IG HaHOYaCTHIL
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cepebpa B OTHOIIEHHH MOJENBbHOW OakTepuanbHoii Mukpoduopsl (E.coli) u
BupycHoit mukpodaopsl (PHK-comepxammue daru MS-2) B Bone. MnaktuBanus
MOJICTIFHBIX MHKPOOPTAHW3MOB TPOUCXOAHUT 3HAYUTEIHHO 0OJee WHTCHCHBHO B
nporecce  (QUIbTpOBaHMA BOABI  uYepe3 MOAU(UIIMPOBAHHBIE  KIIACTEPaMHU
HaHocepeOpa GUIBTPHI MO CPAaBHEHUIO C KOHTpoJieM (yrojibHbId (puiabTp 03
HAHECCHHsI HAHOYACTHI).

B cBa3u co crmocoOHOCThIO MOAM(DHUIIMPOBAHHBIX HAHOYACTHUI[ cepedpa
JUINTETIbHOE BpEeMsSI COXPAHATh OaKTEpUIIMIHBIE CBOWCTBA pAIMOHATLHBIM
sBIsIeTCSL 10OaBIeHUE €ro B (PUIBTPYIOIINE MaTepuasbl, Ak, KPacKu U Jpyrue
MOKPBITHS 0aKOB aKKYMYJIITOPOB U PE3EPBYapOB YMUCTON BOJIBI.

OU3MKO-XUMUYECKHE U OMOJIOTMYECKUE, B T.4. TOKCHUYECKHE, CBOWCTBA
HAHOYACTHI] 1 HAHOMAaTEPHAJIOB Ha WX OCHOBE SBIIAIOTCS PE3yJIHTATOM HE TOJBKO
UX XMUMHYECKOIO COCTaBa, HO M TAaKUX XapaKTEPUCTHK, KaK I'€OMETPUYECKUE
XapaKTepUCTUKH, pa3Mep, ¢GopMma, YHCIO HAHOYACTUL, BEIMYMHA IUIOLIAIU
MOBEPXHOCTH, KOTOPBHIE U OMPEAENSAIOT MX PEAKIHMOHHYIO CIIOCOOHOCTh. Takum
0o0pa3oM, UCIOJIb30BAaHUE B CUCTEMAX BOJOMOATOTOBKM HAHOTEXHOJIOTUH MOXKET
OBITh peaTn30BaHO TOJBKO MOCIE Pa3pabOTKU M YTBEPKACHHS COOTBETCTBYIOIICH
HOPMAaTUBHO-METOINYECKOM 0a3bl.

Mcnonb3oBaHWe METOZONOIMM OLLEHKM pUCKa 340POBbIO B NpakTUKe BblIbopa

TEXHOJIOTMWN BOAOMOAIOTOBKM U OLEHKN 3$PEKTUBHOCTM MEPONPUATUIA NO obecneveHmto

HaceNeHua KayecTBEHHOW NMUTbEBO BOAOW

MeTononorust OlleHKH PUCKa 3J0POBBI0 KaK COCTaBHAs YacTh IMPOLIEAYpPbI
aHaJIM3a PHUCKA, BKJIIOYAIOIMIAs KPOME OLEHKM TAaKXKE YIPABICHUE PHUCKOM,
ABIIIETCS HEOTHEMJIEMOM YacThl0 aHajiM3a O€30MacHOCTH M OOUIeNPU3HAHHBIM
3¢ (PEKTUBHBIM HHCTPYMEHTOM 00OCHOBAHUS MIPUHSATHUS YIPABICHUECKUX PEIICHUM
B cepe OXpaHbl JKU3HU U 370POBbsSI HACEJIICHUS U 3allMTHI NpaB noTpedutenei (B
JaHHOM cllyyae MOTpeOuTeNiel yCIyT MO MPEJOCTaBICHUIO LEHTPATU30BAHHOTO
BOJOCHA0XEHUS), PEIICHUs MPABOBBIX BOMPOCOB B Cepe «KAYECTBO MUTHEBOU

BOJBI — 3A0POBLEC YCIIOBCKA».
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Hcnonb30BaHWEe  METOJOJOTMM  OIEHKUM pHUCKAa  JOMOJIHSET  METOA
TUTUEHUYECKOTO HOPMHMPOBAHUSI M  OLIGHKA, U TI03BOJSIET  yYCTAHOBUTH
IPUOPUTETHBIE (DAKTOPHI pUCKa, CBSI3aHHBIE C KAYECTBOM MUTHEBOM BOJIbI, YUECTh
COBOKYITHOCTh  BO3JCHCTBYIOIIMX (DAKTOPOB, CHPOTHO3UPOBATH BO3MOKHBIC
MOCJICJICTBUSA Il 3JI0POBbSl B pe3yjbTaTe MOTpeOJICHUS HE KadyeCTBEHHOU
IMIUTHEBON BOJBI.

JlaHHBIE BO3MOXXHOCTHM METOJIOJIOTUM OIICHKM pPHCKa MOTYT OBITh
3¢ (PEeKTUBHO HCMOJIB30BaHBl B IEIAX BbIOOpa HaWIydllled TEXHOJIOTHH
BOJIONOITOTOBKM HA BOJIONPOBOAHBIX CTAHIUAX LIEHTPAIM30BAHHBIX CHCTEM
MUTHEBOTO BOJIOCHAOXKEHUSI B IEIAX OOECICUCHUS HACEJICHUs] KauyeCTBEHHOMU
IIATHEBOU BOJOM.

Pacuersl mapamMeTpoB pHCKa, BBHINOJHEHHBIE Ha 0a3e pe3yJbTaToB
7a00paTOPHBIX HUCCIEAOBaHMM (B paMKax IPOU3BOJCTBEHHOTO KOHTPOJIS)
OpraHu3alnii, OCYIIECTBISIONINX COOP, OUUCTKY U TPAHCIIOPTUPOBKY BOBI, U/UIIN
JAHHBIX OPraHOB M opranu3auui PocnorpedHaazopa, mo3BoJIsIOT:

— ONpENENsITh MPUOPUTETHBIE  XO3SUCTBYIONIUE CYOBEKTHl  (CTaHIIUU
BOJIONIOITOTOBKH, BOJIONIPOBOJHBIE CETH), JESATEIBHOCTh KOTOPBIX (HOPMHUPYET
HEMpPUEMJIEMbIE  PUCKH  3JI0POBBIO  MOTpPEOUTENed TMUTHEBOM  BOJBI,  a,
CJIeIOBaTeNIbHO, TpeOyromme pa3padOoTKu W pealu3alid  HEOTIOXKHBIX
MEpOMPUATUNA IO MOBBIIICHUIO Ka4yeCTBa MUTHEBOM BOAbl U MUHUMH3AIIUN PUCKOB
3I0POBBIO  HACEJICHUS, IEPBOOYEPEAHOTO  BKIIOUEHUSI B  PErHOHAIbHBIC
MPOTPAMMBI 110 MOBBIIIEHUIO KaueCTBA BOJOCHA0XKEHUSI HACCIICHHUS;

— ONPE/ICNIUTh MNPUOPUTETHBICE KOMIOHEHThI — 3arpsi3HUTENIM MHUThEBOU
BOJBI, TIO KOTOPHIM B TIEPBYIO Ouepeib CIEAyeT pa3padaThiBaTh M BHEAPATH
aJIeKBATHYIO TEXHOJIOTHIO BOJOMOJATOTOBKM C YYE€TOM TEPPUTOPHUATBHBIX
0COOEHHOCTEI;

— ompenensITh TpeOyeMyl CTEeNeHb OYUCTKH (BOJOMOJTOTOBKH) BOJIBI,
o0ecrneunBaIIyl0 COOJIO/ICHHE KPUTEPUEB KayecTBa TMUTHEBOM BOABI U

MIPUEMIIEMBIA PUCK TSI 37J0POBbS TOTPEOUTENEH;
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— pa3pabaTbIBaTh YIPABJICHYECKUE PELICHHs MO BBIOOPY HWHHOBAI[MOHHOM
TEXHOJIOTHUH BOJOMOJATOTOBKH ¢ 0OOCHOBAHHEM T'MTHEHMYECKON U SKOHOMUYECKOM
1esecoo0pa3HOCTH BbIOOPA.

Boiaensitor puck mpu ocTpoOM BO3ACHCTBUU, O0YCIOBIECHHBIN 0Jb(aKTOPHO-
pediiekTopHBIM 3P heKTOM BO3ICUCTBUA (OPTaHOJEITUUSCKUN TTPUHIIAIT OICHKH),
U PUCK MPU XPOHUYECKOM BO3JCUCTBUM (KAHIIEPOTCHHBIA U HEKAHILIEPOTECHHBIN),
OOyCIIOBJICHHBII BO3/IEWCTBUEM XHMHUYECKHUX BEIIECTB B TEUCHHE IUTEIHLHOTO
BpPEMEHHU.

[Tpu pemiennu 3aga4 BbIOOpa TEXHOJIOTHH BOJOMOATOTOBKH U BBITIOJHEHUH
OLICHKH PHCKa 370POBBIO0 HACEICHUS CIIEAYeT PYKOBOICTBOBATHCS OCHOBHBIMU
KpuTepusiMu B cootBeTcTBUU ¢ [10], a mMeHHO:

1. /17151 OLIEHKM HEKAHILIEPOT€HHOIO PUCKA CIEAYET IPUMEHATh peepeHTHBIE
J03bI TPH XpOHHYECKOM mepopanbHoM moctymuienun (RfD). Pesyneratom
BBIYUCIICHUS 3HAYCHHUI PUCKA ABJSCTCS BelMMUnHa KoddumueHt onacaoctu (HQ).

[IpuHrMas BO BHUMaHHE, YTO PAJ XUMHUYECKUX BEIIECTB JIEHCTBYIOT Ha
OpraHM3M 4YEJIOBEKAa OJIHOHANPABJICHO, JOMYCKAaeTCs CyMMalus IOIyYEHHbIX
3HaueHni prucka HQ oT BO31eiCTBHUS OTAEIBHBIX BEIIECTB C MOTyUYeHUEM HHACKCA
omacHoctu (HI), xapakrepusyromuM cTeneHb HEOJAroNmpUATHOTO BO3JEHCTBUSA
CYMMBI 3arpsI3HUTENCH Ha ONPEIEIIEHHbIE OpraHbl MM CUCTEMbI OpraHU3Ma.

2. JIns OUEHKH KaHIEPOreHHOrO0 pHUCKa CIeAyeT HNPUMEHSTh (aKTop
KaHLEPOreHHOT0 MOTEHLIMajga Npu opajibHOM mnoctyruieHuu (SFo). Pesynbratom
BBIYUCIICHUSI SIBJISICTCSl BEJIMUYMHA HHIUBUIYaILHOTO KaHIeporenHoro pucka (CR),
KOTOpasi MOXeT OBITh paccuMTaHa KaK OT BO3JCHCTBHUS  OTIEIBHBIX
KaHLEPOr€HHOT0-0MACHbIX BEIIECTB, TaK M OT CYMMBbI BELIECTB, OOJaJaroliuX
TaKOBBIM JielicTBHEM. B aTom ciydae mpousBoautcsi cymmanus 3Hadennii CR ot
BO3JICHCTBUSI OTACNBHBIX 3arps3uutencii. B Tabmumax 18 u 19 mnpuBeneHs
KJ1acCu(UKallMy AUANa30HOB PUCKA.

Ta6nuna 18. Knaccudgukanusi puckoB /Jis1 310POBbsI 32 CUeT BelleCTB,
NPUCYTCTBYIOIIMX B MMTHEeBOM BoJe (/17151 BEIIeCTB, 00J1a1at0IINX

KaHIIEPOTCHHBIM JICUCTBUEM )
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NnuauBuayanbHbIN
MMOKU3HEHHBIN
Kiacc pucka HeoOxoaumMbie MepsI
KaHIIEPOTeHHBII PHCK
CR
<10° Huskuii He tpebyrorcs
VBenuueHne KpaTHOCTH OTIPEICIICHHS
>10°-10° [IpremieMbIil | BemecTB, GOPMHUPYIOIIUX HAUOOBIIUI
BKJIa] B BEJIMUMHY PHCKa
; HezamemmmenbHbIE MEPBI IO CHHKCHUIO
>10° Henpuemnembiii
pucka

Tabmuma 19. Knaccudukanusi puckoB JJ1s 310POBbsI 32 CUET BellleCTB,

NPHUCYTCTBYIOIIMX B MUTHLEBOM BoJe (1151 HEKAHIICPOT€HHBIX BEIIIECTB)

Koaddumment
Knacc pucka Heobxomumbie MepsbI
omnacHocTd HQ
<0,1 Huzkwii He tpebyrorcs

YBenuueHne KpaTHOCTH OIMPeIeTICHHS
>0,1-1,0 [Ipuemnemslii | BeliecTB, (POPMUPYIOMINX HAUOOIbIINI

BKJIAJl B BEJIMYMHY PUCKa

HezameqmrensHbIe MEPHI IO CHIKEHUTO
>1,0 Henpuemnemslii
pucka

Kpome ykazaHHOTro BBIIIE HWHAWUBHUAYAJIBHOTO KaHIIEPOTCHHOTO pHCKA
3710POBBIO BO3MOXKEH TAKXKE pacyeT MOMYJIALMOHHOIO PUCKA C YUYETOM KOJIMYECTBA
HACEJICHUs, HaXOISIIEr0Cs MO BO3AEHCTBUEM JAHHOIO YPOBHS PUCKA.

J{ns pa3muyHbIX UCTOYHUKOB BOJIOCHAOXKEHHUS 3HAYMMOCTh YPOBHEU pHCKa,
00OyCIIOBIIEHHBIX BO3JIEHCTBUEM PA3IMYHBIX 3arpsisHUTENEH, OyneT pasnmuuna. [Ipu
WCIIOJIb30BaHUU ISl BOJIOCHAOXKEHMSI TOJI3EMHOTO HCTOYHUKA B TMPOLEIYPY
OIICHKM PHUCKa B 0053aTELHOM TOPSAJIKE BKIIOUYAIOTCS XUMHUYECKHE BEIECTBA —
KOMIIOHEHThI TPUPOJHOTO 3arpsi3HEHUS MOA3EMHBIX BOJ (KaldblUid, MarHui,

Oapuii, 60p u Ap.); NPU KUCIOIB30BAHUU MOBEPXHOCTHOI'O UCTOYHHUKA — BEIIECTBA
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AHTPOTNOTEHHOTO TPOMCXOXKJEHUS — KOMIIOHEHThI COpOCOB B pe3yJbTare
OCYUIECTBJICHUS XO3SIMCTBEHHON IEATEIbHOCTH CYOBEKTOB (IMPOMBIIIIEHHBIX H
CEJILCKOXO3SIUCTBEHHBIX MPEANPUITHHN).

PekomeHnnyercs  cienyronMid  aJIroput™M  ACHCTBMM  HOpU  BBIOOpE
TEXHOJIOTUYECKUX M OPraHU3allMOHHBIX MEPOIPUSATHA 1O MHUHUMHU3ALUU PHUCKA
IpU BOAOMOJATOTOBKE MU THEBOM BOJIbI HA BOAOIPOBOHBIX CTAHIUSAX:

1. Ha mnepBoM »Jrane a”HaIM3HUpPYyEeTCS CYIIECTBYIOIIAs CUTyalHs
BOJOMOJATOTOBKM KOHKPETHOW TEPPUTOPUM WA BEAOMCTBA C IO3ULHH
MIPOTHO3UPYEMOTr0 pHUCKa. BBINONMHsAETCA OnpeneseHne MPUOPUTETHBIX BEIIECTB
(mokazateneit), S KOTOPBIX  XapaKTepHbl  Haubojee  BBIPAKEHHOE
HEeOJaronpusTHOE BO3/IEHCTBUE HA 3[J0POBbE UEIOBEKA, ONPEIEIIAIOTCS PACUETHBIM
METOJOM [JI030BbI€ HAarpy3kd XHMHYECKHX BEIIECTB C YYETOM OOBEMOB
noTpeOJeHUsT NUTHEBOW BOJBl HACEJICHHEM, IPOBOJATCS pPAacyeTbl PHUCKa OT
ynoTpeOaeHHusl BOAbI C YYETOM CYLIECTBYIOIIEH CUTyallud BOJOMOATOTOBKH IIO
CJIEIYIOLIUM KPUTEPHUSIM:

- KQHLIEPOT€HHBII PUCK;

- XPOHHYECKMU HEKAHIEPOTEHHBIA PHUCK, BKIIOYAIOUNIMN OIpPEAECICHUE
kod(punmerToB omacHocTH HQ OT BO3IEHCTBUS OTIEIBHBIX 3arps3HHUTEICH H
uHaekcoB omnacHoctd HI myrem cymmupoBaHus K03(pQHUIMEHTOB ONAaCHOCTU
OTHENBHBIX BEHIECTB, OOJAJAIOIIUX OJHOHAINpPABJIEHHBIM JCHCTBUEM Ha
OTJeNbHbIE (T.H. KPUTUYECKUE) OpraHbl U CHUCTEMBI UYEJIOBEYECKOTO OpraHu3Ma
(>KeTy10YHO-KUIIEUHbI TpPAKT, MEYEHb, MOYKU U JIp.), @ TAKKE BBI3bIBAIOLIUX
CXOXXME€ CHUCTEMHBbIE€ HapyIlIeHHs OpraHu3Ma (MyTareHHOe, TepaTOreHHOE,
AMOPHOTOKCUYECKOE JCHCTBUE).

Ha ocHoBe pacueTHbIX 3HAUYEHUU MHIUBUAYAIbHOTO KAHIIEPOT€HHOTO pUCKa
(KaK OT BO3AECHCTBHS OTIEIbHBIX KAHIIEPOTE€HHO-OMACHBIX 3arpsi3HUTEINICH, TaK U
OT UX CyMMBbI) PACCUUTHIBACTCS MOMYJISIIMOHHBIN prck mo hopmyre (1):

PCR = CR*n, (1)
rje:

PCR - nonynsioHHBIN PUCK 3/I0POBBIO HACEICHUS;
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CR - 3HayeHMe HHANBUAYATBHOTO KaHLEPOTCHHOTO PHUCKA,;
N - KOJIMYECTBO HACEJIEHUS, NOJIb3YIOLIETOCS NMUTHEBOM BOJOW HX JTAHHOU
KOHKPETHOM CUCTEMBI BOJOCHAOKEHHUS.

[leapto 3TOro 3rama SBISETCS ONpENEJEHUE MPUOPUTETHBIX OOBEKTOB
BOJIOIIPOBOJIHOTO XO3SIIICTBA, Ha KOTOPBIX HEOOXOJUMO MPOBOJUTH BHEJPEHHE
MHHOBALIMOHHBIX TEXHOJIOTMA B TEPBYIO O4Yepedb, TaK KaK 3TO 0OECIEeUYUT
BBITIOJTHEHHE OCHOBHBIX TpeOoBaHUIl (enepanbHOTO MpoekTa «Yucras Boma» -
MaKCUMaJbHBIH M OBICTPBIH POCT KOJMYECTBA HACEJIEHUs, 00ECIEYEHHOTO
Ka4eCTBEHHOW NMUTHEBOM BOJOM. Ha 3TOM 3Tarme BO3MOKHO TaKKe OINpEICIICHUE
MPUOPUTETHOTO TOKAa3aTesid KadecTBa BOAbBl WM TPYNObl  IOKa3aTesei,
TpeOyIOINX CBOEH HOpMaIU3aliH 3a CUET IEePCIEKTUBON TEXHOJIOTUU.

PacueTsl, BBITTOJIHEHHBIE HA TIEPBOM 3TaIle, O3BOJISIIOT:

- C/eNaTh BBIBOJ O MPHUEMJIEMOCTH/HENIPUEMIIEMOCTH 3HAYEHUH pUCKA OT
ynoTpeOjaeHusT TNUTbEBOM  BOJABI, IOAABAaEMOM  HACEJIIEHHUI0O C  yYETOM
CYILIECTBYIOLIETO MOJIOKEHUS.

- YCTAaHOBUTb NMPUOPUTETHBIE OOBEKTHI JJIs1 BHEAPEHUS TEXHOJIOTUYECKUX U
TEXHUYECKUX MEPONPHUITHI MO MOBBIIEHUIO 3PHEKTUBHOCTH OYUCTKU MTPUPOTHOM
BOJBI OT 3arpA3HEHUIN IO KOHKPETHBIM XMMUYECKHUM BEILIECTBAM, IPYIIIE BEIIECTB.

2. Ha BTOpOM 3Tane, B ciy4ae BBISBICHUS HENPUEMIIEMBIX YPOBHEW pHCKa
OT ynoTpeOJeHUs] BOJbI C YYETOM CYLIECTBYIOLIEH TEXHOJOTHH BOJOMOATOTOBKH,
olieHuBaeTcs 3PPEKTUBHOCTh U JOCTATOYHOCTh MPEIaraéMbIX TEXHOJIOTHYECKUX
pEelIeHN TaKkKe C MPUMEHEHHEM METOJ0JIOTMH OLEHKH pUCKa.

OCHOBHBIM KpHUTEpUEM IIpU BBIOOPE TEXHOJOTUYECKHX PEIICHUA IS
CUCTEM BOJIOIIOATOTOBKHM SIBJISIETCS OTCYTCTBHE HENPHUEMIIEMBIX YPOBHEH pHCKa
KaK OT BO3ACHCTBHUS OTIENBbHBIX MOKA3aTeNei, Tak U OT UX CYMMbI, & UMEHHO —
3HaYEHUI CyMMapHOTO KaHIEPOT€HHOTO pUCKa WM KOA(P(UIIMEHTOB OMACHOCTH
HEKaHIIEPOr€HHOTO pUCKa.

[Iponenypa peanuzanuu METOAOJOTHM OLEHKM PHCKAa MPU BO3JECHCTBUU

XUMHWYCCKHUX BCIICCTB O(I)I/II_[I/IaJ'H)HO 3aKpPCINNICHA COOTBCTCTBYHOIUM JTOKYMCHTOM
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[10]. Omenka paaMalMOHHOTO pHCKA TMpH MOTPEOJCHUM NHUTHEBOM BOIbBI
OCYIIIECTBIISICTCS B COOTBETCTBHUH [22,23].

Jl1st cHaOXeHusl HacelleHUsI KaueCTBEHHOW MUThEBOM BOJION 1 obOecrieyeHus
MPUEMJIEMOTO pPHCKa JUIS 30POBBS MOTPEOMTENEH B paMKax OILIGHKH pHCKa
OCYUIIECTBJISIETCS. pacueT MapamMeTpoB KAHIIEPOI€HHOIO0 W HEKAHIIEPOT'€HHOIO
PUCKOB  3JIOPOBBIO B  COOTBETCTBHM C  JICHCTBYIOIIMMH  HOPMATHUBHO-
METOJIMYECKUMHU JOKYMEHTaMH, B TOM YHCJE, C Y4€TOM OJHOHAIPABICHHOCTH
JEUCTBUA psAJla XMMUYECKHX BEIIECTB Ha OIpPEACIICHHbIE OpraHbl UM CUCTEMBI
OpraHmu3Ma uejoBeKa.

Jlis BbIOOpa MO KPHUTEPUSM NPUEMIIEMOCTH PHUCKOB HWHHOBAIIMOHHOM
TEXHOJIOTMH BOJIOIIOJATOTOBKU IMPOBOJUTCS IMPOTHO3HAs OLIEHKA 3(P(PEKTUBHOCTH
MmeporpusTus. Kak goctaTouHble W pe3ysNbTaTUBHBIE JOJKHBI OBITh OIICHEHBI
TEXHOJIOTHH, B PE3YJbTAaTE KOTOPHIX COOOIAOTCS:

— TUTUEHUYECKHE HOpPMaTHUBBI o CaHUTAPHO-XUMHUYECKUM,
MUKpPOOHOJIIOTUYECKUM, Mapa3UTOJOTHIECKHM, BUPYCOJOTUYECKUM IOKA3aTEeNsIM,
YPOBHSIM BMEUIATEIbCTBA 0 PAAUOJIOTHYECKUM MOKA3ATEIISAM;

—  TpUeMJIEMBId  ypOBEHb  TOXXM3HEHHOTO  KaHIEPOTEHHOTO U
HEKaHLEPOre€HHOT'0 pUCKa JUIsl 30POBbsI MOTPEOUTENEH.

Pe3ynbTaTBHOCTh peanu3aldyd MPOEKTOB MOJEPHU3ALMU  (BHEIPEHUS
WHHOBAIMOHHON TEXHOJOTUM BOJOMOATOTOBKH) (RES) olieHMBaeTcsi 1Mo ypOBHIO
JOCTUKEHHSI PUEMIIEMOTO / LI€JI€BOT0 MHAUBUIYaIbHOTO U/UITU TOMYJISLIHOHHOTO

pHCKa 310pOBbIO TI0 (hopmyite (2):

Res = —— 2)

20e

R nocne — puck (umoueuoyanvuwlii u/unu NONYIAYUOHHDIL) NOCAE pPeanru3ayuu
NPOeKmos  MOOepHU3ayuU (6HedpeHus UHHOBAYUOHHOU MexHoL02UU
8000N0020MOBKU);

R yen — npuemnemulii / yenesoii yposensb pucka.
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[Ipoekt MopepHu3aluu  (TEXHOJOTUHM  BOJOIOATOTOBKHM) CUYUTAETCA
pe3ynbTaTUBHBIM 1pu Res<1.

[Ipy HanMYMKM HECKOJBKUX aJbTEPHATUBHBIX TEXHOJIOTHI BOJOMOATOTOBKU
IUI OJHOTO OOBEKTa BBIMONHAETCS OIeHKA 3((HEKTUBHOCTH KaXXAOW TEXHOJIOTUU

(Eff) mo dhopmyite (3):

AR
Eff = Z(k)+Z(axcmn)’

3)

20e
AR — pasnocmuv senuuun UHOUBUOYAILHO20 UIU NONYIAYUOHHO2O PUCKA 00 U NOCIIe
peanuzayuu npoekma MoOepHU3ayuu (6HeOpeHuss UHHOBAYUOHHOU MeXHOI02Ul
8000N0020MOBKU),;
Z — kanumanvuvie (K) u escecoouvie sxcnayamayuonmvie (IKCHI) 3ampamovl HA
peanuzayuio npoeKma MoOepHU3AUUY CUCTEMbl 8000CHAOICEHUS.

Haunbonee 3¢ (hexkTuBHOM cUnUTAETCS TEXHOJIOTUS C HAMOOJBIIUM 3HAYCHUEM
noka3zarens 3pdexrusnoctu (EFf).

st 3amad BbIOOpa TMPUOPHUTETHBIX OOBEKTOB BOJOCHAOKEHUS IS HX
MEPBOOYEPETHOTO BKIIFOUCHHS B PETHOHAIBHBIC / TEPPUTOPUATBLHBIC MTPOTPAMMBI
M0 TIOBBIIIEHUIO KAa4eCTBa BOJOCHAOKEHUs HaceleHUus 3(PQPEeKTUBHOCTh MPOEKTa
MOJIEpHU3AINH paccuuThIBaeTcs no popmyine (3), rae
AR — pasznocms eruyur NONYJIAYUOHHO20 PUCKA 00 U NOCLE Peatu3ayuu NpoeKma
MoOepHu3ayuu (6HedpeHUss UHHOBAYUOHHOU MEXHOI02UU 8000N0020MOBKU).

[TonyyenHoe 3HaueHHe MokaszaTens 3PPEKTUBHOCTU SABISETCA MO CYLIECTBY

3aJaHUEM Ha BBI60p HHHOBaHI/IOHHOﬁ TEXHOJIOTUH 110 CIIPABOYHUKY.
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Tabnuna 20. [IpuHIMIBl HTHTEHCH(DUKAIIMKA OTAETBHBIX MPOIIECCOB U
TEXHOJIOTUYECKOH CXeMbl OYMCTKU BOJIbI B COBPEMEHHBIX YCIOBUSX
(MepCHeKTUBHBIE TEXHOJIOTHH ).

Pewaemasn 3apava

TexHonOrMuYeCcKunii noaxoa,

CHM3UTb HaYaNbHble KOHUEHTPALUumn
3arpA3HEeHUM 1M rMApPaBANYECKYIO Harpy3Ky Ha
OCHOBHbIE€ OYUCTHbIE COOPYKEHUA

PacwupeHune npumeHeHMa MeTog08
NnpeaoYnCTKU

COKpaTuTb A03bl U BPEMA KOHTAKTa X/10pa C
HEOYMLLLEHHOW BOAOMN, CHU3UTb XMMUYECKYIO
HarpysKy Ha NUTbEBYHO BOAY

M3meHeHneM perrrMma X10pupoBaHus
HeouMLLLeHHOW BoAbl (NepBUYHOE
030HMpPOBaHWe unn Yd-obnyyeHue,
npumeHeHne Ae3nHPEKTaHTOB)

Mpu HannuuK B Boge 0C060 TOKCUYHbIX
BELLECTB UCMNONb30BaTh 030H, NEPMaHraHaT
Kanns, NepoKcu BOAOPOAA, PacCliMpeHHoe

OKMUC/IeHne

MprMeHeHne KoOMNAEKCHOW 06paboTKM BoAbI
Pa3NIMYHbIMU OKUCIUTENAMM

MpumeHeHne 6onee apPeKTUBHbIX CHU3UTb Harpy3Ky Ha CKopble PUIbLTPLI,
CHU3UTb PUCK obpasosBaHua TIM ana

KOarynsHToB 1 G/IOKY/IAHTOB, B T.4. C
obe33apakMBaoLWUm AecTBUEM KOHKPETHOro COCTaBa UCXOAHOW BOAbI;
MosbilweHne 3pPEeKTUBHOCTU OCBETIEHUA
BO/bl, UHTEHCUDUKALMA NPOLLECCOB MPWU
CHUXXEHUU yaenbHOro 06bema OUYUCTHbIX
COOpPYXKEHUMN

MpumeHeHnem cmecuTenein MrHoBEHHOTO
AEeUCTBUA, NONACTHBIX M KOHTAKTHbIX Kamep
xnonbeobpasoBaHUs, Kamep C
NCEBAOOKMKEHHBIM MENIKO3EPHUCTbIM
CN0eM, NPOLECCOB, CNOCOBCTBYHOLLNX
NHTEHCUPUKALLMWN OCBETNEHNA BOAbI;

MosblweHne 3PpPEeKTUBHOCTHU U
NHTEHCUPUKALMA NPOLLECCOB OTCTaMBaHMUA U
OCBET/IEHNA BOADI

Mcnonb3oBaHUA TOHKOCAOMHbIX Moaynen,
Pa3/INUYHbIX CXEM NO OpraHn3aLmm
PELMPKYNALNOHHbBIX NOTOKOB, NO
OopraHM3aumnmn cnos B3BELIEHHOrO 0CaAKa,
NPOLLeCCOB ANHAMMYECKOrO OCBETAEHUA,
CKOPOro OTCTanBaHUS;
MoBblWweHMe KayecTBa GpUALTPOBAHUS BOAbI,
COBEPLUEHCTBOBAHME PEXMMOB MPOMbIBKM
3arpy3oK U KOHCTPYKL M cbopHO-
pacnpeaenunTeNbHbiX CUCTEM
GUNBLTPOBANbHbIX COOPYIKEHUI;

Mcnonb3oBaHUe MHEPTHbIX PUNBTPYIOLLUX
3arpy3oK C NJI0THOCTbIO 60NblLUe N MeHbLLE
NAOTHOCTWN BOAbI, C bonee pa3BUToOi
NOBEPXHOCTbIO 3ePEH; MPUMEHEHME ABYX- U
TPEX-CNOMHbIX 3arpy30K 60/1bLIoM
rpPA3eeMKoCTH, ABYXNOTOYHOIO

PUNbTPOBaAHUSA;
MpUMeHsTb TEXHONOTMYECKME peLlEHUS,

rapaHTUpyloLmMe KayecTBo BoAbl nocie
CTaHUUKU BOAONOATOTOBKMU

JononHeHne pear6HTHOVI TEXHONOINM
OYUCTKN O30HUNPOBAHNEM, OCYLLECTB/IAEMbIM
B O4HY Uan ABe CTyneHn n COp6LLVIOHHOV1
AOO‘-IMCTKOVI BOAbI C UCNOJ1Ib30OBaAHNEM
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rpaHynMpoBaHHbIX (TAY) MaM NOPOLIKOBbIX
(MAY) akTMBMpPOBaHHbIX YrNel, BBOAUMbIX B
30HY r/ly6OKOro oCBeT/IEHMA BOAbI;

Ncnonb3oBaHMe membpaHHbIX MeToA0B ANs
HY*KJ, BOAOMNOArOTOBKM, pacliMpeHne
obnacten npyumeHeHua ynbTpaduabTpaLmm

CoKpaTuTb A03bl M BPEMSA KOHTAKTa X10pa C
HEOYULLLEHHOW BOAOW, CHU3UTb XMMUNYECKYIO
HarpysKy Ha NuTbeByto Boay. MoBblweHne
30 PEKTUBHOCTN OCBET/IEHWNA BOAbI NPU
CHUXKEHUM yaeNbHOro 06bema OUYUCTHbIX
coopyrkeHui. MNosblweHne 3pPeKTMBHOCTH
NnpoLLeccoB ocBeTAeHUA BoAbl. [oBblWweHMe
KayecTBa PUNLTPOBAHUA BOAbI
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kaHammzamus. llepeBon ¢ adrmuiickoro mox pena. M.M.Anekceea.- CII6.: I1OII
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TexHUYECKUH CpaBOYHHK 110 00paboTke Bobl B 2 T: miep ¢ ¢pp. — CII6. :HoBblit xxypHa,
2007, ISBN 5-901336-05-4

[Imutman C.M., Tynakun A.B., CamOypckuii I''A. u np. Xumudeckue BelIECTBA.
Okpyxaromiasi cpeaa. 310poBbe : cripaBovHOe mmocodbue noj. Pex. M3meposa H.®., -M.:
W3narensctBo Texuuueckoit nurepatypsl, 2016, 384 c.
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(dara obparenus 29.06.2019)

CamOypckuii I'.A.,IlectoB C.M. TexHonoru4eckue W OpraHU3AIMOHHBIC aACHEKTHI
IPOIIECCOB MOJIyUeHHsI BOABI MUTheBOro kauectsa / I'. A. CamOypckwii, C. M. IlectoB. —
[6. m.] : U3natenbckue pemenus, 2017. — 184 ¢. — ISBN 978-5-4483-5369-7
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MeTtouka 10 OLIEHKE IMOBBIILIEHUS KaueCcTBAa MUTHEBOW BOJBI, [10/1aBAEMOI cHCTEMaMU
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['maBHBIM rocyapcTBEHHBIM CaHUTapHbIM BpadoM P® 27.03.2019)

MeToauka COCTaBlIEHHS PETHMOHANBHBIX MPOTrpaMM  YIYYIIEHHUS BOJIOCHAOKECHHUS
(yrBepxkaéna npukazoMm Munctposs PO Ne253-nip ot 30.04.2019r.)

"CIT 31.13330.2012. Cpon mpaBui. BogocHabxkenue. HapyxHble ceTH U COOpPYKEHHSL.
AxryanusupoBanHas penakuus CHull 2.04.02-84*. C uzmenenuem N 1" (ytB. [Tpuxazom
Munperuona Poccun ot 29.12.2011 N 635/14) (pen. ot 24.05.2018)

CanlluH 2.6.1.2523-09 «Hopwmbl paguanuonHoit  6e3omacHoctd  HPB-99/2009»
[Onextponnsiii pecypc] URL: https:/files.stroyinf.ru/Data2/1/4293828/4293828132.htm
(Jara obparmienus 29.06.2019)

MY 2.6.1.1088-02 «OueHka MHIUBUAYaATbHBIX 3()()EKTUBHBIX /103 OOJy4yeHHs 3a CUET
IPUPOJHBIX MCTOYHHKOB MOHU3MPYIOIIEro M3inydeHus» [DnekrponHsiii pecypc] URL:
https://files.stroyinf.ru/Index2/1/4294815/4294815024.htm ([Harta oOparieHus
29.06.2019)
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INPUJIO2KEHU A

IIpunoxenre 1 AJropuTM BbIOOpPA TEXHOJIOTUYECKMX pelleHui ¢
HUCNO0JIb30BaHUEM «CnpaBoyHuKA MepCcneKTUBHBIX TEXHOJIOT Uil
BOJAONOATOTOBKH M OYHUCTKM BOAbI C MCHOJb30BAaHHUEM TEXHOJIOIHH,
pa3padOTaHHBIX OPraHU3AUUAMH O00OPOHHO-NPOMBINIJIEHHOI0 KOMILJIEKCA U
Y4€TOM OLICeHKH PUCKA 3I0POBbI0 HACEJICHUA.

v BbIOOD, OIyYEHHE Pa3peIIeHHs Ha KCIOIb30BAHNE UCTOYHHKA

BOJIOCHAOKEHUST M 0OecIieueHue MEPOTIPUSTUH, HalIPaBICHHBIX Ha
COXpaHEHHE KadyecTBa NCTOYHWKA BOJAOCHAOKEHHS HACEIIEHHOTO IMyHKTa
wu npeanpustus (3CO).

v’ PacueT ¥ IpOrHo3 Ha NEPCIEKTUBY IPOM3BOAUTEILHOCTH COOPYKEHUN B
obmem BogHoM Oanance (Cxema BC).

4 O]_ICHKa Ka4ycCTBa BOJbI BOAOMCTOYHHUKA IIO KJIaCCI/I(I)I/IKaTOpaM.

v Bb160p 3()(HheKTUBHBIX TEXHOIOTHI BOJOIOATOTOBKH, C YIETOM KadecTBa
BOJIbI BOJJOMCTOYHUKA U PETHOHAIBHBIX OCOOEHHOCTEH, KIMMAaTHYECKUX U
T'HJIPOre0JIOTHYECKUX YCIOBUI, U o0ecneueHns 0€301acHOCTH, HaJIe)KHOCTH
(YHKIIMOHUPOBAHUS CUCTEMBI BOJIOCHAOKEHUS B 1IEJIOM.

4 DKOHOMHUYECKAsI BO3MOXKHOCTD IMPUMCHCHUA BBI6paHHI>IX TCXHUYCCKHUX U
TCXHOJIOTHYCCKUX pemeHHﬁ.

IIpumep 1 — noBepXHOCTHas BOAA.

KauectBo Boabl B HeBe 3aBUCHUT Kak OT MPUPOJIHBIX OCOOCHHOCTEN CaMOil peKH,
TaK U OT COCTOAHUS BOAHOM cucTeMbl «bemoe mope — OHEXKCKOE 03€pO — 03€pO
Nnemens — Jlagoxckoe o3epo — pexka Hea — ®@unckuit 3amuBy. [IpuponHsie
0COOEHHOCTH BOJBI B peke HeBe — »T0 HM3Kass muHepanuzamus (78,5 mr/m),
CE30HHBIC HW3MEHEHHS, MPHUCYTCTBHE TYMHHOBBIX BEIIECTB, (PUTOIIAHKTOH,
TemIeparypa < 5 rpajg oonee 5 MECSILIEB B romay.
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DaKTOpHI

[Mpuponuslii hoH

AHTpOHOl"eHHLIC 3arpsA3HECHUA

Puck aHTpOTIOreHHOTO

3arpsA3HCHUA

Cynox0aCcTBO

Cenbckoe
XO3SHCTBO,
’KHBOTHOBOJICTBO

Copoc
IMPOMBIIIJICHHBIX
CTOYHBIX BOJ

Cobpoc
HEOYHIICHHBIX
CTOYHBIX BOJI

IToxa3aTenn

t, rpan.
MYTHOCTb

IIBCTHOCTH

NnepMaHraHaTHas
OKHCJIICMOCTb

pH
(hUTOTUTAHKTOH

BEIIIECTBA-0I0PAHTEI,
BBI3bIBAKOIIUE 3aIllaX BOAbI
(rexcanaib, IMMOHEH,
HOHAJTb, IIAMOJ)

HeTenpoayKThI
HE(PTEPOYKTHI

azotHas rpymnma, CITAB,
IECTULIAIBI

COJIM TSDKEJIBIX METaJLIOB,
(heHOIIBI, OpraHuIecKre
3arps3HEHUs

a30THasd rpymnra

JAUANIA30H
H3MepeHui

6,7-75

25,0 — 4*10°

0,1-20,0

0,1-05

>0,5

Boime [TJK

Boime [TJK

Boitre [T/IK

Bpemennoii
daxrop

t
tz

to
tz
tz

t1

t1

t1

t1

t1

t1

t1

THI /IOATHI
P.HeBa

Al
Al

Al

A3

Al

B3

4,5

4,7

Kaacudukanu
sl IpuMeceit

Koa TexHojiorni
BOJT00YHMCTKH

T1- 6a3oBas
+T2- npeo3on-ue
+T3- [IAY

+T4- copounst AY
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IIpumep 2 — nmoa3eMHasi BOJAA C BLICOKOWH MUHepaIM3anuen

Tabmauia — JaHHBIE 0 KAYECTBE BObI

Ne o o 5 HopmaruBHbIe 3HaYEHHS
/i o E X = ® é = HoKasaTenei o KiaccaM B
22 g g5 E oc 8w cooteerctBum ¢ 'OCT 2761-84 HopmaTtusHsIe
HaumeHnoBanus ZE3 = éz Z23 = E «MCTOYHMKH THTHEBOTO 3HAa4YEeHHUsI TIOKa3aTeNnen
nokasateneli kaecTsa | E 9 éf E =7 | Z¢g ‘é( E 22 BOJIOCHAGKEHHS Ka4ecTBa MUTHEBOM
o Q (]
= g A = 2 = 1 2 3
]
X N 3
1. MyTHOCTB, MT/1 (HE 056-0.94 033-15 15 15 10 15
6onee) ' ' ' ' '
2. |lBetHOCTSH, TpagycH (HE 56-69 192-35 20 20 50 20
bomee) s s
3. pH, en. pH 7,1-7,6 7,2-7,3 6,0-9,0 6,0-9,0 6,0-9,0 6-9
4. Feoou, Mr/ v’ 0,068-0,187 0,01-0,03 03 10 20 0.3
5. Mr?", mr/ av® | 0,0035-0,0060 |  0,008-0,01 0.1 1 2 01
6. F, mr/ om® 0,01-0,08 0,083-0,01 1,5-0,7 1,5-0,7 5 15
7 Tepmanranatias | g 55 g 35 1,32-2,0 2 5 15 50
OKHCIAEMOCTD, MrO/ M
8. |Obmas MINICPRISANINL) 2100-3018 | 1300-1500 1000 1000 1000 1000
% _ Obmaz 20-25 12-14 7.0 7,0 7,0 7,0
KECTKOCTh,MI/ M
10. Xnopusl. mr/am3 700-900 220-290 350 350 350 350
11. Cysnarsl, mr/am® 300-400 275-240 500 500 500 500

Ha ocnoBanuu JaHHBIX Ta6J'II/II_IBI C IOMOIIBIO CHpaBOLIHI/IKa OIIPCACIIACTCA

TpeOyemas cxeMa OYMCTKH 10 CIEAYIOIEMY AJITOPUTMY:

ﬂ‘aHHbIe MO Ka4yecTBy BOAbI U3

BOZLOCHabxeHWs 1 TpeboBaHNAM

OnpegzenerHusa BMAOB

—

NMnoA3€eMHbIX NCTOYHNKOB

K RONE. NhentarndeMnlx

3anH3HV]Teﬂelz Ha OCHOBaHWK

KnaccuoukaLmuy,

—

BbI6Op Cxem 0UnCTKM MPUPOAHON BOAbI
1 AOBeAeHWA e€ 1O HOPMaTUBHbIX

TpeboBaHuii (Tabn. 13-17)

®opmmpoBaHue
TEXHONIOTMYECKOM
cxeMbl 06paboTkm

BOAbl Ha OCHOBaHWMN

PucyHnox - Anroputm BeIOOpa CXeMbl OUUCTKH TMPUPOJTHON BOABI U3 MOA3EMHOTO
WCTOYHHUKA BOJOCHAOKEHUS.

B cBs3u ¢ TEM, 4TO Ka4€CTBO IIOA3€CMHBIX HCTOYHHKOB BOI[OCH&6)K€HI/I$I TI.

N m M mo craTHCTHYECKHM JaHHBIM ITPOU3BOACTBCHHOI'O KOHTPOJA HMCCT

ONPEJENECHHYI0  CIEeLUPUKY

I10

CTaOMIIBHOMY

IPUPOTHOMY

dony,
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npeBblliaronieMy TpeOoBaHusi [4] TONBKO B OTHONIGHWM  IIOKa3aTelel
MaKpOCOJIEBOT'O COCTaBa W XapaKTEpU3YeTCS OYCHb BBICOKOW MHUHEpaIH3aIlveH,
KECTKOCTBIO M COJIeCOJiep)KaHWeM  (XJIOPHIBI), HET  MOITBEP)KICHHON
uH(OpPMAITUU TI0 JPYTHUM 3arps3HEHUSIM, B TOM YHCJIC W AHTPOIOTCHHBIM, TO
UCTIONIb30BaHUsl OOIIETo KiaccH(HUKaTopa C IENbI0 MOAOO0pa TEXHOJIOTHUECKHUX
pENICHU He IMEET MPSIMOTO JCHCTBHS , @ MOYKET MCIIOIh30BAThCS YACTHYHO.

PykoBOACTBYSCh BBINIEYKa3aHHBIM QJITOPUTMOM, Oa30BBIMHU SBIISIOTCS
CXEMbl OYHUCTKM NpuUpogHOd Boabl AS.1 u A.5.2, KOTOpble MO YCIOBUSIM
NPUMEHEHUST BKIIOYAIOT TMEPEYCHb OCHOBHBIX TEXHOJOTHYECKUX METOJIOB
YAAJIEHHS 3arpA3HCHUN HE TOJIBKO, CBSI3aHHBIX C BHICOKOW MHUHEpaA3alHUEN, HO U
apyrux npumeceii (Fe < 40 mr/ am3, Mn < 7 mr/ am®, F < 10 mr/ aMe,
muaepammsanus <5000 mr/ qm3, C02cB. < 200 mr/ am®, pH > 6)

B cea3u ¢ mem, umo 6  nepeuenb MEXHOAOSUHUECKUX MeMOO08
knacccugpukamopa  A.5.1 u A5.2 (enybokas aspayus, npeo3oHUposaHue
ouocopoyus, roa2ynayus, QIOKYIAYUs, @Guibmposanue, 66800 NepMaHeaHama
Kanus, uibmposanue, 00pamMHblLL 0OCMOC, (ANEKMpooualus) cmabduIU3ayus,
obe33apaxcusanue) 6xo0sm memoowvl, 8 MoM YUcle HANpasleHHvle HA YOAaleHUs

coeduHenull Jicene3a, mapeawya u Gmopa, npu oyewku 3IhgexmusHocmu

MEeXHON0SULECKUX Memooos NPUHANO yacmuuHoe UCNnoIbL308aHue
K1accughukamopa.
OcHOBHBIMU TEXHOJOTUYECKUM METO/I0M LTSI OUYHCTKH

MUHEPAJIM30BAHHBIX COJIOHOBATBHIX BOJ| SBIAETCS MEMOpaHHbIE TEXHOJIOTHUU
(HaHouUIbTpalUsi U OOpaTHBIM OCMOC) C HCMOJB30BAHUEM CXEMbI pa30aBJICHUS
CWJIbHOMMHEPAJIU30BaHHBIX BOJ OYHUIIEHHOW uepe3 meMOpany Bojoil. I[lpu
MPOCKTUPOBAHUM Ha CTaAuM Moj0opa o0opyaoBaHus OyAyT mpopadbOTaHbI
BOIPOCHI U 3aMTPOCKTUPOBAHBI COOPYKEHUS 10 COOpPY KOHIIEHTpaTa U CIOCco0y ero
YTUJIA3ALNH.

QDOUHAIBHBIA BAPUAHT TEXHOJOTMYECKOW CXEMBI JOOYUCTKUA MPUPOIHBIX
MOJ3EMHBIX BOJl PACCMOTPEHHBIX TOPOAOB, CXEMBI PACIIPEICIICHUSI COOPYKEHUN U

TUIBl ~ KOHCTPYKUMH  YCTAaHAaBIMBAEMOIO  COBPEMEHHOTO  00OpYyJIOBaHUs
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ONpENENSeTCS OKOHOMHYECKH OOOCHOBAHHBIM  pacuéToM B  IPOEKTHOM
JOKYMEHTAallud Ha CTaJAMM NPOEKTUPOBAHMUS MO  PE3YNbTATy TEXHHUKO-
YKOHOMHYECKOTO CpaBHCHHMS BapUaHTOB, C yueToM moyiokeHus [20] w
UCKJTIOYCHHSI/ONITUMU3ALIMN  TIOBTOPAIOIIUXCS  TpoueccoB. [lociie BhImonHeHus
MPOEKTHO-U3BICKATEIbCKUX Pa0OT MO MPUOPUTETHBIM MEPOIPUATUAM HEOOXOUMO
BBITIOJIHUTH KOPPEKTUPOBKY JTAHHOTO pa3/ieia peruoHaIbHON MPOrpaMMBl.

Craguu O4MCTKHU

aspaums

PUAbTPOBaHWE

ObecconmBaHue n ymaryeHme

CMeLleHne 0bpaboTaHHbIX U

HeobpaboTaHHbIX BOA

obes3apaxmBaHue

Pucynok - CTaguu OYMCTKH MOA3EMHOM IPUPOAHON BOJIBI 11O BEIOPAHHBIM
TEXHOJIOTUYECKUM CXEMaM.
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IIpunoxenue 2 3pPeKTUBHOCTb 06PAGOTKH BOAbI pa3/IMYHBIMHA METOAAMH 110
HEKOTOPBIM IPUOPUTETHBIM IIOKA3aTeJIsIM

N | Iloka3zaren | Koary- | Xmopu- |O3onu- | AktuBu- | Monsbsii | MeMO6-
N | JSAUUS | pOBaHHWE | pOBAaHUE | pOBAHHBIM | OOMEH paHHBIC
yroJib TEXHO-
JIOTUU
1 | Mblmbsk ++ +++ +++
2 | Hutpatsr +++ +++
3 | Hutputsl +++ +
4 | Kagmuit +++ F++ +++
5 | Pryts +++ +++ +++
6 | benzon +++ +++
7 | YerbIpex- +++
XJIOPUCTBIN
yIIepoJl
8 |1,2- +++ +++
JTUXJIOP-
O€H3011
9 |1.2- o+
JTUXJIOP-
STaH
10 | Drun- + +++ +++ +
OeH3011
11 | N-HuUTpO30- +
JTUMETHII-
aMuH
12 | IlenTa- +++ ++
xyopdeHon
13 | Tomyon +++ +++
14 | Kcumnobr +++
15 | Ctupon ++ +++ +
16 | ITuaHo- +++ +++
OakTepuu
17 | Iluano- +++ +++ +++
TOKCHHBI

[Ipumeuanue: + - ynanenne 20%; ++ - ynanenue 50%; +++ - ynanenue no 80%.
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IIpunoxenue 3 PUCK pa3BUTHA KaHLLepOreHHbIX 3P PeKTOB OT psAJa BeleCTs,
BEPOATHO NPUCYTCTBYWILIUX B IMTHEBOU BoJe

ITJK, | Kanmneporen- | Pedepentna | UHnuBumyannb-
No mr/am3 HBI s HBIH
.10 BemectBo MOTEHITUAT 7034, KaHIIEPOTCHHBI
(SF,) MI/KT i
TMOYKU3HEHHBIN
PUCK
(CR)
1 | AKpuIOHUTPUI 2 0.54 0.04 13107
2 | Akpunamug* 0.01 4.5 0.0002 5310
3 | Akpunamug** 0.0001 4.5 0.0002 5310°
4 | BUHHIXJIOPHL 0.005 1.9 0.00005 110
5 | Mplubsk * 0.05 1.5 0.0003 8.7:10"
6 | Mpimbsk ** 0.01 15 0.0003 1.76:10™
7 | CBuner* 0.03 0.047 0.0035 16107
8 | Cuner** 0.01 0.047 0.0035 5510°
9 | AuxmnopmeTaH 0.02 0.0075 0.06 1.8:10°
10 | Xnopodopm* 0.2 0.0061 0.01 1.410°
11 | Ximopodopm** 0.06 0.0061 0.01 4310
12 | Jubpomxiopmeran | 0.03 0.084 0.02 2.96°10"
13 | Bpomuauxmopmeran | 0.03 0.062 0.02 77107
14 | benzon* 0.01 0.055 0.003 6.5:10°
15 | benzom** 0.001 0.055 0.003 6.510"
16 |2,3,7,8 Terpaxiop- | lur/n | 150000 110° 1.810"
TIMOEH30-II-
TUOKCHUH*
17 | Kagmuii 0.001 0.38 0.0005 4.510°
18 | BpomaTsl 0.01 0.7 0.004 82107

Ipumeuanue: * - [IIK mo CaulluH 2.1.4.1074-01;** - TIIK mo I'H 2.1.5.1315-03.
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IIpunoxxeHue 4 HekoTopble BewiecTsa, 00pasywiuecs B nmpouecce
BOJAONOArOTOBKHY (TPAaHCNOPTUPOBKMU) NUTbEBOU BOABI )*

N/9 BemectBo ['urneHnvyeckuii HOpMaTUB
/o
1. Xnopodopm (k 2B) 0,06
2. BpomauximopmeTan 0,03
(x 2B)
3. Bpomodopwm (k 3) 0,1
4. ByTunoseiii cimpt 0,1
5. Bununxnaopua 0,0003
6. HMumerundranat 0,3
7. Juoktundranat 1,6
8. JuxmnopykcycHas KUCI0Ta 0,05
9. 1,2-nuxnoparan (k) 0,003
10. | Au(2-sTunrexcun) 0,008
¢dranar (x 3)
11. | Au(2->THaTeKCH) 0,08
amunuHaT (K 3)
12. | dubpomximopmeras (k 2B) 0,03
13. | MukpouucTua 0,001
14. | Xmoput 0,2
15. | TerpaxnopmeraH (k) 0,002
16. | TerpaxmopaTaH (k) 0,01
17. | lentaxnopdenon ([IXD) 0,009
(x2B) (m)
18. | Tomyon 0,5
19. | Luanugst 0,07
20. | OTunbenson (x 2B) 0,002
21. | OnuxnoprugpuH (k 2A) 0,0001

[Ipumedanue )* Gosee MOJHBIH MepedeHs BemecTs OyeT npeacrasien B [H « urueHnyeckue

HOPMAaTUBEI Ka4€CTBA U 0e30I1acHOCTH BOABI CUCTEM LCHTPAJIMN30BAHHOTO MU THEBOT'O

BOJIOCHAOKEHHsI»; (K) — KaHIleporeH, (2B) - kanmepored mo MAUWP; (B2) - (mo EPA);(p) -

o0raiaer penpoIyKTUBHOM TOKCUYHOCTBIO;(1) - BIUSET HA UMMYHHYIO CUCTEMY.
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IIpunoxxenue 5 UHpopmanus no cymecTByIUM BOAONPOBOJHBIM
COOPYKEHUSIM OUYMCTKHU NOBEPXHOCTHBIX BOJ,

YaeabHnle JaHHbBIE IO

YaenbHass CTOMMOCTH

OueHoYHBIE TaHHBIE 110 pacxoay HCIIOIIL3Ve
yAeJbHOH ce0ecTOMMOCTH 3JIEKTPOIHEPIruM HA YEMbIX
peareHToOB B npoiecce
BO/IbI, HA KY0.M CTAHIIMU
. BOJAONOATOTOBKH,
MO/ATOTOBJIEHHOM BOJbI BOJAONOATOTOBKH, KBT
a/m3 pyo0./m3

CaepxMmaiibie 29+36 0,64+7,8 25,727
Mauble 11,23+36,6 1,22+5,48 0,64+4,1
He6oabmmue 8,1-22.4 0,15+0,834 0,15+6,3
Cpennue 7,4+39,77 0,095+2,11 0,012+3,5
BoJbmme 7,85+19,09 0,315+2 0,65+4,17
Kpynnbie 4,06-12,83 0,17+1,9 0,88+4,04

HH%OPMGMUH no cywyecmeyroumum 6000np0600HblM COODPYIHCERHUAM OHUCMKU noosemmbvle 600

OneHoYHbIE JaHHBIE 110

YneabHble TaHHBIE IO
pacxony

YiaeilbHas CTOMMOCTD

. HCMOJIB3yeMbIX
yaeJIbHOI ce0eCTOUMOCTH IJIeKTPOIHEPTUH HA
peareHTOB B Mpolecce
BO/IbI, HA KY0.M CTAHINH
. BOJIOIOATOTOBKH,
MOJArOTOBJICHHON BOJbI BOJIONIOITOTOBKH, KBT
pyo./m3
q/m3

CBepxmaJibie 6,19+30 0,03+8 oe3pearentnoe/0,04
Mauble 0,4+40,73 0,1+-4,1 oe3pearearnoe/0,5+7
Heboanmue 0,51+18,64 0,044-+6,26 6e3pearentaoe/0,04+7,71
Cpennue 0,72+38.,5 0,01+6,26 0,05+2,13
boapmme 0,09+30 0,006+2 oe3pearentHoe/0,62+4,17
Kpynubie 5,25 0,34 0,2
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OINIPEJAEJIEHUA U TEPMHUHBI.

1. meHTpanu3oBaHHAs CHCTEMa MUTHEBOTO BOAOCHaOkeHus (centralization
system of drinking water supply): Komrmmekc yCTpOWCTB, COOpYKEHUH u
TpyOONPOBOJOB, MpeaHA3HAYEHHBIX I 3a0opa, MOATOTOBKH (Wi 0Oe3 Hee),
XpaHEeHMs, TOJIa4yd K MeCTaM IMOTPEOJICHUsI MUTHEBOW BOABI U OTKPBITHIM IS
o6miero monp3oBanus. [TOCT 30813-2002, crates 30]

2. Ouwomormyeckoe morpebnenne kuciopona; bBIIK:  KomwdectBo
PacTBOPEHHOTO KHCJIOPOJia, TOTPEOIsIeMOTr0 3a YCTAaHOBJIICHHOE BpeMs U B
OTIPEICTICHHBIX YCIOBHSX MPU OMOXUMHUYECKOM OKHCICHUH COJEPIKAIIMXCS B BOJIC
oprannyeckux BemecTB. [[OCT 27065-86, cTatbs 30]

3. Bogo3abop (withdrawal of water): 3a0op BoabI U3 BoJIoEMa, BOJIOTOKA HIIH
noa3eMHoro Bojgorcrounuka. [[[OCT 19185-73, craths 8]

4. BOMOOYKCTHBIC ycTpoicTBa (water treatment devices): TexHuueckue
U3JIeTusl, TIpeIHa3HAYCHHBIC 1T OYUCTKH, JTOOUYMCTKHU, 00€33apakUBaHUs BOJIBI C
LEJIBI0 YIYUIIUTh €€ Ka4eCTBO JJIsl MUTHEBBIX U OBITOBBIX HYXkJ yenoBeka. [['OCT
30813-2002, craThs 28]

5. BOJOMOATrOTOBKAa: TEXHOJOTHYECKHE TpOoIecChl 00paOOTKH BOJBI s
MIPUBEIACHUS €€ KauyecTBa B COOTBETCTBHE C TPEOOBAHHMSIMHU BOJIOTIOTPEOMTEIICH.
[[TOCT 25151-82, cratbs 19]

6. Bomopazoop: Pa3bop, pacnpesenenne NUTHEBOIM BOABI HETIOCPEICTBEHHO U3
BogonpoBoanoi cetn.[’OCT 33937-2016]

7. BogocHa0OxeHue: BoaomnoaroroBka, TpaHCIOPTUPOBKA U T10/1a4a TUTHEBOM
WM TEXHUYCCKON BOJBI aOOHEHTaM C HMCIOJb30BAaHUEM IICHTPATU30BAHHBIX WITH
HEIECHTPAIM30BAaHHBIX ~ CHCTEM  XOJOJHOTO  BOJOCHAOXKEHHS  (XOJIOJHOE
BOJIOCHA0KEHNE) WU MPUTOTOBJICHUE, TPAHCTIOPTUPOBKA M T10/1a4a TOPSYEH BOIBI
a0OHEHTaM C WCITOJIb30BAaHUEM IICHTPAIM30BAHHBIX WM HEICHTPATU30BaHHBIX
CHCTEM ropsiuero BogocHa0kenus (ropsiaee BogocHadxkenue).[[[OCT 33937-2016]

8. oboporHoe BojocHaOxkeHue: OTHOCUTENHFHO OBICTPOE TOBTOPHOE
MOCTYIIJICHUE HCIIOJIh30BAHHON BOJIbI B TEXHOJIOTMYECKHE IMKJIBI WA OBITOBBIC

BOJOIPoBoAHEIE ceTr mociie ee ouncTku. [[OCT 33937-2016]
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9. rWUrMeHWYecKre HOPMATHBBI KauyecTBa NMUTHEBOW BOMBI: COBOKYIMHOCTH
HAy4YHO OOOCHOBAHHBIX M YCTAHOBJICHHBIX CAHUTAPHBIMH TMPABUJIAMU TPEICTHHO
JIOMYCTUMBIX 3HAYEHUHN TOKa3zaTesied OpraHOJICITUYECKUX CBOMCTB, COJAEpIKaHUS
XUMUYECKUX BEIIECTB M MUKPOOPTaHW3MOB B MHUTHEBON BOJE, TapPAHTHPYIOITUX
0e30macHOCTh ¥ O0€3BPEIHOCTh MUTHEBOUW BOJIBI JJI JKU3HU U 3]I0POBbs YeJIOBEKa
HE3aBUCHMO OT TMPOJOJDKUTENIBHOCTH ee ucnoias3oBanus.[[[OCT 30813-2002,
craths 2]

10.runepxmopupoBanue Bojbl (super chlorination): XiopupoBaHue BOJBI
MOBBIIICHHBIMY J103aMu XJiopa. [['OCT 30813-2002, crates 21]

11.nenonuzanus Boabl (deionization): YMeHbIIEHUE COJCpP>KaHHUS HMOHOB B
Bosie.[I'OCT 30813-2002, craths 19]

12.nexnopupoBanrie Boabl (dechlorinaton): VYMeHbIIeHHE COACpKAHUS
octaTouHoro xyopa B Boje.[[OCT 30813-2002, craths 22]

13.  nmuctummsimust  Boael  (distillation):  Ilpomecc  BbimapuBaHusi U
KOHJICHCAITWH, WCIOJIb3YeMbId JJII TIOJYYCHHS BOJBI BBICOKOM CTEIECHU
yrctoThL['OCT 30813-2002, craths 18]

14. 3arps3HsIONIee BEMEeCTBO: BemecTBo Wi CMECh BEIIECTB, KOJIHMYECTBO U
(MJIM) KOHIEHTpPAIMsS KOTOPBIX MPEBBINIAIOT YCTAHOBJICHHBIC I XUMHUYECKUX
BEI[ECTB, B TOM YHUCJE PAJAUOAKTHUBHBIX, MHBIX BEIIECTB W MHKPOOPTAHU3MOB
HOPMAaTHBBI W OKa3bIBAlOT HETAaTUBHOE BO3ACHCTBHE Ha  OKPYKAIOIIYIO
cpeny.[ITOCT 33937-2016]

15. woHooOMeHHBIM Matepuan (ion-exchange material): Marepwuan,
CIIOCOOHBIM K OCYIIECTBICHUIO OOpaTUMOro OOMEHa HOHOB MEXIy CcoOOoi u
kouTaktupyromieit Bogoi. [ OCT 30813-2002, cratbs 26]

16. UCTOYHUK MUTHEBOTO BOJAOCHAOKEHUS: BOAHBIN 00BEKT (MM €ro 4acTh),
KOTOPBI COJEPKUT BOJy, OTBEUAIOIIYI0 YCTAHOBJICHHBIM TUTHCHHYECCKUM
HOPMATHUBaM JIJII MUCTOYHUKOB MUTHEBOTO BOJOCHAOXKEHUS, M HCIOJIB3YETCS WU

MOKET OBITb HCIIOJIL30BaH JJIIsL 3a6opa BOAbI B CHCTEMBI IIMTHBCBOIO

BonocHa0kenus.[[TOCT 30813-2002, craths 9]
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17. xagectBO u Oe3zomacHOCTh Boabl: (COBOKYMHOCTH TIOKa3aTeleH,
XapaKTEPHUIYIOITIX busnueckue, XUMUYECKHE, 0aKTEePUOJIOTUUECKHE,
OpraHoJIENITUYeCKUe MW  Jpyrue CBOWCTBAa BOJB, B TOM 4HCIE €€
temnepatypy.[[ OCT 33937-2016]

18. maructpanbHbIid TPYOOIPOBOAHBIN TpaHCHOPT: By TpancnopTa, KOTOPHIi
COCTOUT M3 TEXHOJOTUYECKH, OPTaHU3AllMOHHO M 3KOHOMHUYECKH HE3aBUCHUMBIX
CUCTEM MArUCTPAIbHOTO TPYOOTPOBOAHOTO  TPAHCIOPTA, MAaTrUCTPATBHBIX
TpyOONPOBOJIOB M MpEeAHA3HAYEHHBIM JUIsi TPAHCHOPTUPOBKU MPOIYKIIUH,
MOJTOTOBJICHHON B COOTBETCTBUHU C TPEOOBAHMSIMU TOCYJAPCTBEHHBIX CTaHIAPTOB
¥ TEXHUYECKUX YCIOBHH 1O crienuaibHbIM TpyOorposoaam.[['OCT 33937-2016]

19. memOpanHoe ¢dunsTpoBanue Bojsl (membrane filtration): @unbTpoBaHue
BOJIbI yepe3 MemOpanubiid Guiabtp. [[OCT 30813-2002, crathst 17]

20. o3oHupoBaHKe BoAbI (0zonization): Mcrnonb3oBaHue 030HA B IpoIliecce
BOJOTIOATOTOBKM Il  o0e33apakvBaHUS  BOABI W YJAy4dlIEHUS  €e
opranosentndeckux cBoucTB. [[[OCT 30813-2002, cTaThs 24]

21. nutheBas Boga (drinking water): Boga, mo kauecTBy B €CTECTBEHHOM
COCTOSHUM WM  TIOCJ€  BOJOTOJATOTOBKM  OTBEUAIOMIAasd THTHCHUYECKUM
HOpMATHBaM W TpeJHa3HAYeHHas MJIsl YIOBJIETBOPEHUS MUTHEBBIX U OBITOBBIX
NOTpeOHOCTEeW uenmoBeka JTUOO JIsi TMPOU3BOJICTBA MPOAYKIIMH, MOTpeOIseMoi
YEIIOBEKOM.

22. mutbeBoe BojocHaOxkenue (drinking water supply): JlesTenbHOCTS,
HarpaBJICHHas Ha oOecrieueHue nmoTpeduTenei NMUTHEBOM BOJOW, BKIIFOYAIOIIECH B
ceOss  BbIOOp, OXpaHy HMCTOYHUKOB UM  COOPYKEHUH  BOJOCHAOXKECHUS,
MIPOCKTUPOBAHUE, CTPOUTEIHCTBO, IKCILTYaTAIIMIO CUCTEM BOJOCHA0XKEHUs, 3a00p,
MIOITOTOBKY, XpaHEHHE, IMOJAady K MECTaM MOTPEOICHUS U peaTu3alii0 TUTHEBOM
Boibl. [[OCT 30813-2002, cTatbs 1]

23. mom3emHas Boja: Boja, B TOM umciie MUHEpajbHas, HaXOJAIIAsCA B
1oJI3eMHBIX BOAHBIX 00bekTax. [[[OCT 30813-2002, cTatbs 5]

24. mpenenbHO JOMycTMMasi KOHIEHTpamus BemecTtBa B Boze; [IJIK:

KonueHTpaius BemecTB B BOJIE, BbIIIE KOTOPOM BOJA HEMPUTOJHA JJISI OAHOTO
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WJIM HECKOJIBKUX BUA0B Bogomnob3oBanus. [[[OCT 27065-86, crates 17]

25. ¢unpTpoBanue Boxwl (filtration): Otaenenune mpumeceid, dacTeld WIH
MUKPOOPTaHU3MOB OT BOJBI Uepe3 CJIoi mopuctoro marepuaina wim cetky. [[OCT
30813-2002, craTes 16]

26.¢pnokymsgar  (flocculant):  BemiecTBo, BbI3BIBaoliee  HMHTCHCHBHOE
00pa30BaHME PBIXJIBIX XJIOMBEBUIHBIX arperaToB B pe3ylbTaTe arjoMeparuu
Haxosmumxcs B Boje Menkux B3BemeHHbIX dactull. [['OCT 30813-2002, crates
25]

27. xnopupoBanue Boxawl (chlorination): OG6e33apakuBaHUE BOILI ITyTEM
n00aBJICHUS B BOJY XJIOpA WM €TO COSAMHECHHM, 00pa3yrouX XJIOPHOBATUCTYIO

kucinoTy win runoxyoput-uoHbl. [[[OCT 30813-2002, craths 20]
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