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BBEJAEHHUE

Hens CrpaBounuka: o0ecriedeHUE MEPONPUITHII B paMKaX BBINOJIHEHUS
®denepanpHoro npoekra «Hucras Bojga». B crnpaBouHuKe mpejcTaBieHa KpaTkas
uH(popMaIus, TO3BOJISIONIAs OOOCHOBATh 10 EAWHOMY QJITOPUTMY BBIOOD
MEPCHEKTUBHBIX TEXHUYECKUX M TEXHOJOTUYECKUX PEIICHUM NPUMEHSEMBIX B
MPOEKTaX MEPOMPUATUA MO PEKOHCTPYKIUHU, MOJIEPHU3AIMU, CTPOUTEIHCTBA

00BEKTOB IEHTPATN30BAHHBIX CUCTEM BOJIOCHAOKCHHUS.

OBILIME I10JIO?KEHUA

[Ipobnema obGecneuenus OecrniepeOOMHOrO, HAJEKHOIro, OE30MaCHOTO
BOJIOCHA0KEHUSI U TapaHTUPOBAHHOIO KauecTBa NMUTHEBOM BOABI Y KOHEYHOI'O
noTpeduTeNsi, COOTBETCTBYIOIIETO TPEOOBAHUSIM CAHHUTAPHOTO 3aKOHOJATENIbCTBA,
CBSI3aHA C pEIICHHEM HECKOJbKUX B3aMMOCBSA3aHHBIX 337a4, K KOTOPBIM
OTHOCSITCSL:

e Bribop, momydeHuwe paspelieHdss Ha HCHOJIb30BaHHWE HWCTOYHHKA
BOJIOCHAOXKEHHUSI U OoOecreueHne MEpONpUATHN, HANpaBICHHBIX HAa COXPaHECHHE
KayecTBa UCTOYHHUKA BOJOCHA0KEHUSI HACEIIEHHOTO IIYHKTA WJIN NPEATNPUATUS

e  Pacuer u nmporHo3 Ha nepcnekTuBy BomHoro 6ananca mpous3BoICTBA U
noTpebyeHusT yCcIyr BOJOCHAOXKEeHHs (HAa OCHOBAaHWU YTBEPXKICHHBIX CXEM
BOJIOCHA0KECHUS M BOJIOOTBE/ICHH)

e BrpiObop >(DPeKTUBHBIX TEXHOJOTHM BOJOMOArOTOBKH, C YYETOM
Ka4yecTBa BOJIbI BOJOUCTOUYHUKA U PETHOHAIBHBIX OCOOCHHOCTEH, KIMMAaTHIECKIX
U TUJPOT€0JIOTMUECKUX YCIOBUM

e OOecrieueHue rapaHTUPOBAHHOTO KauyecTBa IMOJaBaeMON aOOHEHTaM
BOJIBI B COOTBETCTBHUH C TPEOOBAaHUSIMH 3aKOHOATEIHCTBA

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

e  DKOHOMHYECKAS BO3MO>KHOCTh IPUMEHEHUS BbIOpAHHBIX

TCXHUYCCKHUX U TCXHOJIOTHYCCKUX pCIHCHI/Iﬁ



Cuctema BojocHaOXeHMS B  MpOLECCe  OBKCIUIyaTallud  JOJDKHA
yIOBJETBOPATh TpeOOBaHUSM O€30MacHOCTH, HAICKHOCTH U SKOHOMHYHOCTH.
be3onacHoCTh cCUCTEMBI BOJOCHA0KEHHS yUUTHIBAET TPEOOBAHUS IKOJIOTMUECKOTO
3aKOHO/IaTEJIbCTBA, MPOMBIIIICHHOW 0€30MacHOCTH, OXpaHbl TPyJda U 3I0POBBS
pabotHuKoB. Henoyuer TpeOoBaHMII HAJEKHOCTH TPU MPOECKTHUPOBAHMH,
CTPOUTEIBCTBE U IKCILIYyaTallU¥ CUCTEM MOXKET IPUBECTU K HAPYIICHUIM pPEXUMa
XO035CTBEHHO-ITUTHEBOIO BOAOCHAOXkeHusA. llox HaAeKHOCTBIO IMOHUMAETCA
CHOCOOHOCTh CHCTEMbI TapaHTHPOBAHHO oOecledynBaTh MNOTPEOUTENEN MUTHEBOM
BOJOW B HEOOXOJMMBIX KOJIMYECTBAaX, TPEOYEMOIo B COOTBETCTBUU C CaHUTAPHO-
TUTHEHUYECKUM 3aKOHOJIaTEeIbCTBOM KadyecTBa W MOJ TPeOyeMbIM HAIOPOM.
OnHuM U3 TMOKa3zareiaed HaJeKHOCTH (PYHKIMOHUPOBAHUS CHUCTEMBI MOXKET
CIIY’)KUTh BEpOSITHOCTb €€ O€30TKa3HOW, Oe3aBapuilHOW paboTbl B TEUYEHUE

pacCMaTpuBACMOI'0 YCTAaHOBJICHHOT'O BPCMCHU.

OBJIACTb IPUMEHEHUA.

CripaBOYHMK MOXET HCIOIB30BATHCS:
» 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 BOJIbI B COOTBETCTBUE C YCTAHOBJICHHBIMU TPEOOBAHUSIMU

e 1pu pa3paboOTKe TEXHUUYECKHUX 3aJaHUil Ha NPOEKTHUPOBAHUE, IS
OLIEHKH MPEJIaraéMbIX MPOEKTHBIX PENIEHUN;

e IS aHalIM3a COCTOSHUS M pabOThl CYHIECTBYIOLIUX CHCTEM
BOJIOCHAOKEHUS,

e BbIOOpa pElICHWI, TpPU MNPOBEACHUU NPEANPOCKTHON OLEHKH

BAPUAHTOB,



® JUIA OLEHKHM CTOMMOCTHM WHBECTULIMH, paboT, yCIyr u BBIOOpY
ONTUMAJILHBIX PEIICHUI MO SKCILTyaTaluu;

» PaboTHHKaMU MPOCKTHBIX OpPTaHU3alUN TIPH pa3pabOTKe MPOCKTOB,;

» PabotHukamu DAY «'7TaBrocIKCrepTH3bl» W HHBIMH  AKCIIEPTHBIMHU
OpraHU3alMsIMU MpPHU TPOBEICHUM HSKCIEPTU3bl TEXHUYECKUX PELICHUM
MIPOEKTOB, & TAK)KE CTOMMOCTHBIX [TOKA3aTeJEeH;

» COTpyIHUKaMu OpraHOB TOCYIApCTBEHHOH BIIACTH, IIO/IBEIOMCTBEHHBIX
OpraHu3aluii— Ipu MPUHATHH pPEIIeHUs 00 OKa3aHUH MEp TOCHOIICPIKKU
MPOEKTaM 1O Pa3BUTHIO BOJAOCHA0KEHUS;

» Pernonaneueivu  crpyktypamun @AC (PCT, POK) - mpu skcmepruse
TapudoB Ha YCIYTH LEHTPAIM30BAHHOTO MHUTHEBOTO BOJOCHAOKEHMS Kak
OCHOBaHHEM Il BBIBOJOB O II€JIECOOOPA3HOCTU (HEIEIEeCO00Pa3HOCTH)
UCIIOJIb30BAHUSI ~ TEXHOJIOTMM  (METOJOB) TMpH  OKa3aHUU  YCIYTH

MOTPEOUTEISIM;

KJIaCCI/I(l)I/IKaHI/IH HCTOYHHUKOB BOAOCHaﬁ)KeHI/IH.

Wcrounnkun BOIOCHAOXKEHHS JIEIATCS HA TOBEPXHOCTHBIE U TOI3EMHBIE.
Bri0op, monydeHue paspenieHus Ha UCMOJIb30BAaHUE UCTOYHHKA BOJOCHAOKEHUS
U oOecrieyeHHe MEpONPUATHN, HAMpaBICHHBIX HAa COXpPAaHEHHWE KauecTBa
UCTOYHUKA  BOJOCHAOKEHHMS  HACEJIGHHOTO0  MYHKTAa WU  OPEANpUsTHUS,
peryJMpyeTcsi CaHUTApPHBIM 3aKOHOJATEILCTBOM B CiIydyae IOBEPXHOCTHOTO
UCTOYHHUKA, B CJIy4ae TMOJ3EMHBIX MCTOYHUKOB HEOOXOIUMO BBINOIHAThH
TpeOOBaHUS 3aKOHOATEILHOM 0a3bl 10 HEAPONOb30BaHuio [2]. XapakTepHucTrka
U kinacc [3] BOgHOrO MCTOYHMKA OMpeaeseT MCXOMHOE OCHOBAHME IS BHIOOpA

TEXHOJIOTUYECKUX PELICHUM.



Tabnuma 1. Jlanusie mo TpeOOBaHUSAM K UCTOYHHUKY MUTHEBOTO BOJIOCHAOKEHUS U

COOTBETCTBYIOIIUM TEXHOJIOTHSIM BOJOITOATOTOBKH [1]

INe /11 Ilokazarenu ncrounuka mo I'OCT Kiaccer
2761-84 VICTOYHUKH TUTHEBOTO 1 2 3
BOJIOCHAOKEHUSI
[Ton3zemHubIe BOBI
1 MyTHOCTB, Mr/ e (1e Ooee) 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 o6m-, mr/ v’ 0,3 10 20
5 Mn2+, mr/ ,Z[M3 0,1 2
6 H,S, mr/ ,Z[M3 OtcytcTBHE 10
7 F, mr/ am° 1,5-0,7 1,5-0,7 5
8 [IlepmanranaTHasi OKUCISIEMOCTb, 2 ) 15
mrO/ IIM3
9 Yucno 6akTepuii rpymnmbl KUIIEYHBIX 3 100 1000
nanouek B siutpe (BI'KIT)
[ToBepXHOCTHBIE BOBI
1 MyTtHOCTB, MI/ nm° (He Gotee) 20 1500 10 000
2 L[BeTHOCTB, Tpagychl (He Ooee) 35 120 200
3 3amax, (6amn) 2 3 4
4 pH, en. pH 6,5-8,5 6,5-8,5 6,5-8,5
5 Fe o6, Mr/ I[M3 1 3
6 Mno®*, mr/ v 0.1 1
7 DUTOMIAHKTOH, MI/ M 1 5 50
8 ®DUTOIIAHKTOH, KII/CM 1000 10 000 100 000
0 [lepmanranaTHast OKUCISIEMOCTh, MT 7 15 20
O/mm®
10 BIIK, mr 0,/ e 3 5 7
11 UHCIo TaKTOTOI0KUTEIILHBIX 1000 10 000 50 000
KHIIeuHbIX nagouek B yurpe (JITTKIT)
MeTOHLI BOAOIOATOTOBKH: HOBerHOCTHLIe BOAHBIC HCTOYHUKHU
1 k1acce - puibTpoBaHKE C peareHTHON 00paboTkoi nim 6e3 Hee, 00e33apaKMBAHME;
2 kaacc - KoaryjanpoBaHue, OTCTauBaHUEC, (bHHLTpOBaHI/IC, O6€33apa)KI/IBaHI/IC; npu HaJIUn4IUun q)HTOHJ'IaHKTOHa -

MUKPO(GUIETPOBAHHUE;

3 KJIace - OCHOBHBIE METOJBI - TO € YTO M JUIs 2-TO Kilacca, a TAKXKe JOMONHUTEIBHO: BTOPAs CTYICHb OCBETIICHHS,
OKHUCITUTEIbHBIC U COPOIMOHHBIC METOMBI U Ooliee 3 (HEeKTUBHBIC METOIBI 00€33apasKUBAHMUS.

[lox3eMHbIe HICTOYHUKH BOT0CHAGKEHUSI

I kiaacc — He TpebyeTcst 00paboTKa;

D KJIacc - a3pupoBanue, GUILTPOBaHHUE, 00e33apaKUBAaHUE

3 kjaace - TpexycMOTPEHHBIE BO 2-M KJacce, ¢ MPUMEHEHHEM MOMOJIHHUTENBHBIX - (QMIBTPOBAHHUE C INPEIBAPUTEIHEHBIM
OTCTAaMBaHHUEM, UCIIOIb30BAHUE PEAreHTORB H T.1I.




Jliist BBIOOpA TEXHOJIOTHUECKUX CXEM CJeyeT MPUHUMATh CPEIHET0/10BbIe
JaHHbIE TIOKa3aTeled BOJAOWCTOYHMKA, COIMVIACHO Tabin.l, HauyuHas OT
NPEAbIAYIIEro 3aBEpIICHHOTO Mecslla Ha JaTy pa3pabdOTKU TEXHOJOTUYECKOU
CXeMbl 3a mocieAaHue maTh JjeT. CienyeT mpuHUMaTh MaKCHUMAallbHbIe CYTOYHBIE
3a()MKCUPOBAHHBIC 3HAUEHUS TIOKa3aTeseH 3arpsa3HAIONIMX BEIIECTB HA OCHOBAaHUU
JAHHBIX ~ AKKPEIUTOBAaHHOM  (DU3UKO-XMMHYECKOM UM  MHUKPOOMOJIOTHYECKOU
naboparopuu. Jjist BonopoaHoro nokasatesnst Bojabl (pH) npuHsAT, MakcUMallbHbBIC
W MUHHMMAaJbHbIE 3HaueHMs. M3 MOTyUYEeHHBIX MATH MaKCUMAaJIbHBIX CYTOYHBIX
3HAUEHUH 3a IMATH JIET MPUHUMAIOTCS CPEIHUE 3HAUYCHUS KaXKI0ro mokasarens (R,
waxe om 5); COTJIACHO TAONHIBI 1, KOTOpPBIE MCIOJB3YIOTCS JIJI pacdeToB M BBHIOOpA
TEXHOJIOTUYECKUX CXEM.

Ilepuon makcUManbHOM 3arps3HEHHOCTH (1) OMpENeNseTcs, MCXOIsd W3
pe3yJabTaTOB MAaKCHMAJIBHBIX 3HAUYCHHI aHaliM3a XapaKTEepPHBIX 3arps3HCHUM
KauyecTBa BOJbI BOJOUCTOYHHMKA 3a mociennue S5 net. K nepuony MakcuMalibHOW
3arps3HEHHOCTU (;) OTHOCSTCS COOTHOIICHUS 3HAYCHUU R, suce om 5:Rep cpoym 5 = 2
3arpsi3HEHHOCTH BOJIOMCTOYHHUKA, JIAIIMNICS HEe MeHee nBaanaTtu (20) gHel B romay.
[Ipu wHeynoBneTBOpeHUH TpeOOBaHMS 3arpsi3HEHHOCTH BOJOWCTOYHUKA 1y
BOJIOMCTOYHUK CIIEYET 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) mokazarteneit 3arps3HSIONINX
BellleCTB, HE MeHee 20 THeil B rojy.

t2 - MoCTOSIHHOE MPUCYTCTBHE B TEUYEHUE Troja MPU HEYJIOBIECTBOPEHHUE
TpeboBaHui t1.

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

Rep cp eyt 5 = (Repeyrron 1 + Repeyrron I+ ... + Repeyr roa 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:

® OILICHMBAaTh W  TOATBEPXKJaTh B  COOTBETCTBHUM C  JEHCTBYIOIIUM
3aKOHOJIATEILCTBOM OOBEMBI PECYPCOB TOBEPXHOCTHBIX W TOJ3EMHBIX
WMCTOYHUKOB, TPUTOAHBIX JUIsi TUTHEBOrO BOJOCHAOXKEHUS; OLIEHUBATDH
JTMHAMUKY W3MEHEHUS XapaKTEPUCTUK [0 KayecTBY M 00beMy (pacxony)
MPOTHO3HBIX PECYPCOB U Pa3BEIaHHBIX IKCILUTyaTAllMOHHBIX 3aacoB;

e B 00s3aTENIbHOM TMOPSAKE TMpeAycMaTpuBaTh HaJIMYWE TMPOEKTAa 30HBI
canutapHoi (3CO) oxpaHbl, OpraHu3alysi BOJJOOXPAHHBIX 30H U MPUOPEKHBIX
BOJIOOXPAHHBIX MOJIOC U 00E€CTICUECHUEM PEKUMA XO3IMUCTBEHHOU JIESITEILHOCTH
B 3CO;

® OpraHu3oBaTh KOHTPOJIb U MOHUTOPUHT KaueCTBAa MCTOYHUKA BOJOCHAOXKECHUS
C OIpeJeTeHNEM 3aBUCUMOCTH KAYECTBEHHBIX IMOKa3aTelaeld BOAbI MCTOYHUKA
BOJOCHAOXEHUSI OT BHEIIHUX  KJIMMATHYECKUX, THUAPOreOJOTUYECKHUX,
AHTPOITOTEHHBIX BO3JCHUCTBU;

® pa3paboTaTh MEPOINPHUATHS MO CHIKEHUIO cOpoca 3arpsi3HSAIONIMX BEHIECTB B
HMCTOYHUKU BOJIOCHAOXKECHUS, MEPONPUSITHS IO OXpaHe U BOCCTAHOBJICHHUIO
UCTOYHUKOB TMUTHEBOTO  BOJOCHAOXKEHHUS, C LEJIbI0  PalMOHAIBHOIO
MCIOJIb30BaHUE MPUPOTHOM BOJBI.

Kinaccudpukanusa nokasaresieid HAJIUYUA 3arpsi3HEHUH NPUPOJHBIX BOJ BO

B3aMMOCBSI34 C METOJaMU UX YAAIeHUS
Cucrembl Kiaccu(ukanuy MPUPOIHBIX BOA M CIOCOOBI KaKk MOXKHO Ooliee

KpAaTKOil  XapakTepUCTHKM KayecTBa BOJAbl (MHAEKC KauecTBa  BO/IbI)
paspabaTbiBatoTCsi O6ojiee yeM cTo JieT. Beimeneno 625 u gaxke Ooliee KIaccos,
IpYII, TUIIOB U pa3HOBUAHOCTEW BoA. B.M. BepHanackuil cuutas, 4To YUCIO
BUJIOB IPUPOAHBIX BO Oosibiie 1500 equHui.

B Hacrosiee BpemMs B HAIIEWM CTpPaHE YTBEPXKAEHBI TMPEAECIBHO
JIOTIYCTUMbIE KOHIICHTPAIMK 3arpsi3HUTeNIed 1 METOAUKH UX OompejerneHus Ooee,
yem 1o 1500 mnrpenuentam. st yTBepKAEHUST TOTO WJIM MHOTO UCTOYHHKA JUIS

HYXI IIMTbCBOI'O BOI[OCH8,6)K€HI/I$I Tp€6yeTC$I KOMIIJICKCHOC HCCICIOBAHHUEC U



3aKJIIOYEHUE Ha BO3MOXXHOCTHb HCIIOJIb30BaHUS B  KAyeCTBE HMCTOYHHUKA
BOJIOCHA0XKEHUS, KOTOPOE BblAaeTcs opranamu PocrioTpedHaa3opa.

Jiist BBIOOpA TEXHOJIOTMUECKUX PEIICHUI BOJOMOATOTOBKU MPAKTUYECKUN
UHTEpeC MpencTaBisieT (a3oBO-TUCHEpCHAas Kiaccu(uUKalus MpUMeceil BOJBI,
paspabotannas JI. A. Kyneckum [12,16,17]. Jlns 3amad, cBSI3aHHBIX ¢ OYMCTKOM
BOJIbI, ATa KjaccU(UKaIMs TOoJIe3Ha TEeM, YTO, ONpeneiuB (Pa3zoBO-IUCIIEPCHOE
COCTOSIHUE MpUMEcCEed B BOJE M YCTAaHOBUB €€ MPUHAIICKHOCTh K KAKON-TO
rpynie, MOXHO MPeABAPUTENILHO BHIOPATh KOMIUIEKC METOJIOB M CTAIUN OYUCTKU
BoAbl. IIpm 3TOM  (hpa30BO-AMCHEPCHOE COCTOSHHE TMpUMEced  JOJHKHO
YCTAHABJIMBATHCS TMOCJE KaXJOW CTaguu 0O0paOOTKU BOJBI U YUUTHIBATHCSA MPU
NPOCKTHUPOBAHUN BCEH CXEMbI BOJONOATOTOBKH (Ta0u. 2). MeTomasl 00pabOTKH
BOJIbI, onpeneneHnbie JI. A. Kynbckum:

['pynmna I. Bo3zaeiicTBue Ha B3BeCH (HampuMep, CeAMMEHTAIUS, OCBETIICHUE
BO B3BELIEHHOM CJIO€, OCAJUTEIbHOE LEHTPUPYrHpOBaHUE, LEHTPOOEKHAS
cernapanus B THAPOIUKIOHAX, (ioTanus, GuibTpoBaHue).

I'pynna II. Bo3gelictBue Ha KOJUIOMAHBIE NPUMECH, B TOM YHUCIIE
BBICOKOMOJICKYJIIPHBIE ~ COCMHEHHUS, BUPYCHI:  KOAryJasamusi,  QIOKYJISIus,
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, aCcOpOLMs HA AaKTUBHBIX YTJISX, IPUPOIHBIX U CUHTETUYECKUX HO-
HUTAX © JPYrdX BBICOKONOPHUCTHIX  MaTepuaiax, TMeHHas QuoTanus,
peKkTHUQUKALNS, OKHUCICHUE (IIEKTPO-XMMHUYECKOE, OHOJIOTHYECKOe, 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 YacTHUIl, MKM
CycneHs3uu 1 SMyJIbCuH,
| B3Becu >10" 00yCJIOBIMBAIOIINE MYTHOCTD BOJIBI,
MUKPOOPTaHU3MBI U TUIAHKTOH
Konnounsl 1 BEICOKOMOJIEKYIISIPHBIC
1 COeIMHEHUS, 00YCIOBIUBAIOLINE
I Konnonaro- 10_2 OKHUCJISIEMOCTh U LIBETHOCTH BO/IBI;
pacTBOpPEHHBIC BEIICCTBA 10 BHDYCHI
MorexyspHo- 102 I"a3b1, pacTBOpHUMBIE B BOJIE;
Il 3 OpraHNU4YeCcKHe BEUIECTBA,
pacTBOpPEHHBIC BEIICCTBA 10
MPUJAIOIINE BOJIE 3araxX U MPUBKYC
Bemectna, Coinu, KHCTIOTBI, OCHOBAHUS,
v JIMCCOLIMMPOBAHHBIEC HA <10® MPUJIAFOIIUE BOJIE dKECTKOCTb,
MOHBI (9JICKTPOJIHUTHI) IIEJI0YHOCTb

Bce MCTOYHMKHM BOJOCHAOXEHHUS! CBSI3aHBI C OKPY’KAIOIIEH €ro BHELIHEH
cpenoii. Ha Hero oka3bIBalOT BIUSHUE YCJIOBHS (DOPMHUPOBAHUSI TTOBEPXHOCTHOTO
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, yXyIUIAlOUMX KadyeCTBO BOJIbI. 3arpsA3HEHHs, MOCTYIAIOIINE B
BOJIHYIO Cpeay, KiIacCU(PHUIUPYIOT MO pa3HOMY, B 3aBHUCHUMOCTH OT IOAXOJIOB,
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 3a CUET YBEIIMUYEHHUS COJACPKAHUS B HEM
BpPEJIHbIX TPUMECE HEOPraHMYeCKOW (MHUHEpalbHBIE COJIM, KHCJIOTHI, IIEIOYH,

TJIMHUCTBIE YaCTUIBI) M OpraHuyeckod npuponabl (HedTh U HEPTEHPOAYKTHI,
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OpPraHUYECKUE OCTATKH, TOBEPXHOCTHO aKTHBHBIE BEUIECTBA, MECTUIUABI). B Tadm.
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
[IpucyTcTByIOmMEe B MPUPOIHBIX BOJAX, COCTOST W3 YACTHUI[ 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 H3HOUIEHHBIX CHCTEMax
BOJIOpACIpe/iesieHdss TpU  KOHTAKTE BOABI C TOBEPXHOCThIO Tpyo. B
MOBEPXHOCTHBIX BOJAAX KEJIE30 YK€ OKUCICHO 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 BoAe HEMPUATHYIO KPAcCHO-KOPUYHEBYIO OKpACKY,

YXyAIIaeT €€ BKYC, BHI3bIBACT PA3BUTHE JKEIE300aKTEPUil.

Mapraneu.
Mapranenr OTHOCHUTCS K TpyNNe TSHKENBIX METAUIOB, UMEET MHPHUPOJHOE

MpOUCXOXKJeHUe. BcTpewaeTcss yamie BCero B BOJIE BMECTE€ C PaCTBOPEHHBIM
xenezom Fe2+. CoxepkaHue Maprasiia B BOJI€ MUTHEBOTO KayecTBA HE JOJIKHO

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.

KecTtKOoCTh
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XKecTkocTb BOMBI B MPUPOAHBIX 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
KaJdbl[Usi W MarHusi HECPaBHHUMO OOJIbIIIE  COJEp)KaHUs BCEX JPYIHX
MEPEUYUCICHHbIX HOHOB — MW Jaxe HuX CyMMbl. [loaToMy moja KECTKOCTBIO
MOHUMAIOT CYMMY KOJIMYECTB HMOHOB KaJlblIUs M MarHusg — oOInas >KeCTKOCTb,
CKJIAJbIBAIONIAsIC M3 3HA4YeHHM KapOOHAaTHOW (BPEMEHHOH, YyCTpaHsSeMOM
KUIISTYCHHEM) M HekapOOHATHOM (MmocTosiHHOM) >kecTkocTu. IlepBasi BbI3BaHa
IPUCYTCTBHEM B BOJE THIAPOKAPOOHATOB KaNbIIMS M MarHus, BTOpas HaJIMdueM
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 HICTOYHO3CMCIIbHBIX MCTAJIJIOB.

Oprannyeckue BemecTBa

B Boje HCTOYHHKOB BOIOCHAOKEHUSI MOKET ObITH OOHAPYKEHO HECKOIBKO
THICSIY OPraHMYECKUX BEIIECTB Pa3JIMYHBIX XMMHYECKHX KJIACCOB U TPYII.
Opranndeckre COeIUHEHHs IPUPOTHOTO MPOUCXOXKICHUS (TYMUHOBBIEC BEIIECTBA,
pa3iInyHbIe aMUHBI) U TEXHOTCHHOTO MPOUCXOXKICHUS (TIOBEPXHOCTHO-AaKTUBHBIC
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:
— PAaCTBOPEHHBIX MpUMECEH: (TYMHUHOBBIE KUCIOTHI U HUX COJU — TyMaThl

HATpHs, Kalikus, AMMOHHS; HEKOTOpPbIE IPUMECH IPOMBILIJIEHHOTO
IPOUCXOXKIEHUS; YaCTh aMUHOKHCIIOT U OEJIKOB,

— HEpaCTBOPEHHBIX mpumecei: ((pyIbBOKHCIOTHI (COJIM) W T'YMHHOBBIC
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
HEYCTOMYMBBI W CKJIOHHBI K HEOPEpBIBHOW  TpaHchOpMaluu, MOITOMY
HEMOCPEJACTBEHHOE OIPEICIICHUE KOHILEHTPAlM OPraHUYECKUX BEUIECTB B
MUTHEBOM BOJE 3aTPYAHUTEIIBHO, H3-32 YEr0 COACPNKAHUE HX IPHUHITO
XapaKTepPU30BaTh KOCBEHHBIM TyTéM B Mr Oy/1, ompenemnss OKUCIIEMOCTh |

OBCTHOCTD MUTHLEBOM BOJBI.

OxucIseMoCThb.

OKuCHsIeMOCTD - 3TO TIOKa3aTeNb, XapaKTePU3YIOIINA COepKaHNe B BOJE
OpPraHUYECKUX M MHUHEPAIbHBIX BemiecTB. OKHCIAEMOCTh BhIpaxkaeTcsa B MT O,
HEOOXOMMMOTO HAa OKHCICHHE OTHX BEIIECTB, comepkammxcs B 1 mm°
HCCJIEIOBAHHOM BOJIBI.

Pa3nuuaroT HECKOJILKO BHJIOB OKHUCIISIEMOCTH BOJBI: MepMaHTaHaTHyio (1
mr KMnQO, cootBerctByer 0,25 mr O,), OuxpomartHyto, momatnyro. HaubGoiee
BBICOKAsl CTETICHb OKUCJICHUS JJOCTUTAaeTCs OUXPOMATHBIM U MOJJATHBIM METO/IaMH.
B npakTuke BOJAOOYMCTKHU ISl IPUPOTHBIX MAJIO3arpsi3HEHHBIX BOJ] OMPENETSIOT
MEPMaHTAHATHYIO OKHCIIIEMOCTb, a B 00Jiee 3arpsi3HEHHBIX BOJIaX - KaK MPaBUIIO,
OMXpOMaTHYIO OKHUCIsieMOCTh (HasbiBaemyro Takke XIIK - xumuueckoe
notpedsieHre  Kuciaopona). OKHUCIIEMOCTb  SIBISIETCS  O4YeHb  YAOOHBIM
KOMITJIEKCHBIM ITapaMeTPOM, TTO3BOJIIOIIMM OIICHUTH OOIee 3arps3HEHUE BOIBI
OpPTraHUYECKUMH BEIIECTBAMH.

3HaueHHE TEPMAHTaHATHOW  OKHUCIseMOocTH Bblie 5 wMr  Oy/n
CBUJICTEIBCTBYET O COJEPKAaHUU B BOJE JIETKO OKHUCISIOUIMXCS OPTaHMYECKHUX
COCIMHCHUI, MHOTHE M3 KOTOPHIX UMEIOT OTPHUIIATEIhbHOE BIUSHUE Ha 3J0POBBE
yenoBeka. [lpu oOe33apaxMBaHWM TaKOW BOJBI XJIOPUPOBAHUEM OOpa3yrOTCA
XJIOPYTJIEBOIOPO/IbI, BPEIHBIE /TSI 37I0POBbS YETIOBEKA M CTPOTO KOHTPOJIMPYEMbIC
IIPY MIOJITOTOBKE MUTHEBOU BO/IBI.

Ecnim B pesynbrare aHanm3oB BOABI OOHApYXKEHO, YTO 3HAYCHUE
NIepMaHTaHATHOW 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
coenuHeHni xenesa (Fe*"). KolmaecTBo 9THX BEIIECTB 3aBUCHT OT IeOJIOTHUYECKHX
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(DSHBIX 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)Xe JIETOM B IEPUOJ MACCOBOTO PA3BUTHS BOJOPOCIEH - IIBETEHUS BOJBI OHO
MOBBIINIAETCS.

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
yIOOpEeHMH, N30BITOK KOTOPHIX C TPYHTOBBIMH BOJIAMH ITOCTYIIA€T B MCTOYHHUKHU
BogocHaOxeHuss. COrlacHO CaHWTAPHBIM TIpaBWJIAaM ¥ HOPMaMm, B BOJE
IIEHTPAIM30BAaHHOTO BOJOCHA0XEHUS COJICP)KaHWE HHUTPATOB HE JIOJDKHO
MPEBBIMIATH 45 MI/J, HHITPUTOB — 3 MTI/IL.

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

Benuunna pH — oauH W3 BaXXHEWIIMX MOKA3aTEJIEN KayecTBa BOMBI JJIA
OTIpEe/ICTICHUS] €€ CTa0MIBHOCTH, HAKUTICOOPA3yIOIIUX U KOPPO3HOHHBIX CBOMCTB,
MIPOTHO3UPOBAHUS XUMHYECCKUX W OMOJIOTMUECKHUX IMPOIIECCOB, MIPOUCXOISIINAX B
NPUPOAHBIX BOAAX, JAHHBIM TOKa3aTeldb SBISETCS OJHUM M3 OCHOBHBIX IIPH
BBIOOpE TEXHOJIOTMHU peareéHTHOW 00padOTKHU.

Penokc-norenmnuan(mepa xuMmuueckod aktuBHoctu) Eh BMecte ¢ pH,
TEMIEPATypoll U COJEp>KaHUEM COJIe B BOJIE XapaKTEpU3yeT COCTOSIHHE
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

pacrBopenHsIii kuciopox, Fe**, Cu®, Pb?*, Mo*" u mp.
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v' Eh-0,0 g0 +0,1 B — nepexoaHas OKMCIUTEIBHO-BOCCTAHOBUTELHAS
cpelna, XapaKTepu3yeTcs HCEYCTOMUMBBIM  TICOXUMHYCCKHMM  PSKAMOM U
MEPEMEHHBIM COJICP)KaHUEM KHCJIOpPOJa U CEPOBOAOPONA, a TaKXkKe CiIabbiM
OKHUCJICHHEM U CJIA0BIM BOCCTAHOBIICHUEM Pa3HBIX METAJIJIOB,

v' Eh < 0,0 — BoccraHoBHTenbHas cpema;, B BOJAEC MNPUCYTCTBYIOT

CEPOBOJIOPOJT U METAJLIbI FeZ+, Mn2+, Mo?* u ap.

3nas 3Hauenuss pH u Eh, moxno mo mmarpamme Ilyp6G> ycTaHOBHUTH
YCJIOBHS CYIIECTBOBAHUSA COCAMHECHUM U 3JIEMEHTOB Fe**, Fe*, Fe(OH),, Fe(OH)3,
FeCOs, FeS, (FeOH)2+.

Bkyc 1 npuBKyc(1Ji NMTHEBOM BOAbI).

Bxyc Boael ompenensercs pacTBOPEHHBIMM B HEW  BEIIECTBAMM
OPTraHWYECKOT0 ¥ HEOPTaHUYECKOTO MPOUCXOKICHHS U PA3JIMYAETCA 110 XapaKkTepy
Y UHTEHCHBHOCTH. Pa3m4aroT 4eTbIpe OCHOBHBIX BHJIAa BKyCa: COJICHBIN, KHCIIBIH,
ClIaJAKuW, TOpbKMM. Bce apyrme BuAbl BKYCOBBIX ONIYIICHHUM HAa3bIBAIOTCS
NpUBKycaMu (IIEJIOYHOM, METaJUIMYECKHUH, BSOKYIUMHA W T.M.). IHTEHCHBHOCTH
BKyca M mnpuBkyca omnpenenstor npu 20°C M OUEHHBAIOT MO NATHOAUIBHON
CUCTEME.

KayecTBEeHHYI0 XapaKTEpUCTUKY OTTEHKOB BKYCOBBIX OLIYIIEHUN -
MPUBKYCa BBIPAXKAIOT OMUCATEIBHO: XJIOPHBIN, PHIOHBINA, TOPHKOBATBIM M TaK
nanee. Hawmbonee pacnpoCTpaHEHHBIH COJEHBIM BKYC BOJBI Yallle BCEro
OOyCIIOBJIEH PAacTBOPEHHBIM B BOJAE XJOPHUIOM HATpusi, TOPbKUI - Cyib(paToM

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

3anax - mokasarellb KaueCTBa BOJIbI, ONPEAEIISIEMbIN 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

INOA3CMHBIX BOJax HauOoIee YacTo BCTPCUYACTCA 3allax CCpoBOAOpOAA, 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

JUIsL IPUPOJHBIX BOJ BBI3BAHBI HAIMYMEM IMATOINEHHBIX MUKPOOPTaHU3MOB,
Hampumep, OakTepwii, BHUPYCOB, BOJOpOCTEH, TpuOOB, MPOCTEUIINX U HX
TOKCUHOB, YPOBEHb MHKPOOMOJIOIMYECKHUX 3arpsi3HEHUM  BAMSIET HAa BBIOOP
TEXHOJIOTUI 00€33apaKNBAHMUS.

Tabmuma 3. Kiacchl MOBEpXHOCTHBIX BOJI ITO OMPEAEISIONTIM 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
A LIBeTHBIC MaTOMyTHBIC BOJBI 11=20-200 0HKH_I, M <20 mr/ I[MS, T=0-25°C, pH 2
=6,8-9,0 , I1O 6-10 mr0, /i
A, BBICOKOIIBETHBIC MAJIOMYTHBIC BOJIBI 11 > 200-650 °[IKILL, M = 5-50 mr/n, T = 0-30 °C, t1

pH = 6-8, TIO 8-25 mr0, / am°

Az LIBeTHBIC MAIOMYTHbIC BObI ¢ MOBbIeHHOH | L > 200-650 “IIKIL, M = 5-50 mr/ am®, T = 0-30 t2

OKHCJIIEMOCTBIO °C, pH = 6-8, I10 8-25 mr0, / e
B; | Bomsl co cpenrnmu 3HaYeHUIMH nBeTHOCTH 1 | [ = 25-150 OHKI_H, M =20-150 mr/i, T = 0-30 °C, 12
MYTHOCTH pH = 6-9, T10 6-10 mr0, / z[M3
B, |ManoMyTHbl€ BOJIBI CO CPEJHUMU 3HAUYECHUSIMU B1 kpome M. M = 5-50 mr/ am° t2
[[BETHOCTH
B; | Boasl co cpefHUME 3HAYEHUSMU [IBETHOCTH U B1, nononuaurensao @ = 10% -10%kn/mn 12

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

B, | Boasl co cpeHUMU 3HAYEHUSIMU LIBETHOCTU U B; kpome ITO TIO = 10-25 mr0, / i t2
MYTHOCTH ¥ TOBBIIICHHON OKUCIIIEMOCTH
C, MyTHblE, MaIOLIBETHBIE BOJIbI <20 0HKH_I, M =250-1000 mr/m, T = 0-25 °c, pH 12
= 7-9, 1O 5-8 mr0, / am®
C, BricokomyTHBIE BO/IbI ¢ ipeobiaganueM  |M= 1000-5000 mr/i, T = 0-35 °c, pH = 7-9, 10 3-8 t1
MUHEPAIbHBIX 3arpsI3HCHU I mr0, / v’
Cs BricokomMyTHBIE BOABI C MOBBIILIEHHOM Co, kpome I10. TIO = 8-18 mr0, / )IM3 1
OKHCIIIEMOCTBIO
D, Bongi, coneprkamue B 6osbiom koaudectse |1 < 200 OHKHJ, M < 5-50 mr/m, o= 103-106 xn/m, tl
(bUTOMIIAHKTOH U 300TUIAHKTOH T =0-30 °c, pH = 6,5-9, 1O ~ 5-8 mr02/ am®
D, Bonpl, coneprkaiue B 00IBIIOM KOJIMIECTBE D; kpome I1O. T1O = 8-25 mr0, / ILMS t1

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

E Kectkue, MUHEpaTU30BaHHbBIE BOJIbI C >1000 mr/m, KO > 7 mr-sks/n, M< 1000 mr/ gm°, t2
1< 20-150 °[IK1I

I - nBeTHOCTB, M - MyTHOCTB, T - TEeMneparypa, pH - Bogoponnslii nokasareins, [10 -
MepMaHraHaTHasi OKUCIsieMOoCTh, C - o01mas MuHepanu3anus, O - KOTMYeCTBO KIETOK
¢duromnankrona, KO - )xecTKocTh 0011as1, {1 - mepro mosiBJIeHUs 10 3 MecsIeB B roay; t; -
MOCTOSIHHOE MPUCYTCTBUE B TEUCHHE IO/1a.
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Ta6Jmua 4. HOI[KJIaCCI)I IMOBCPXHOCTHLIX BOJ ITIO OIIPCACIIAIOIINM aHTPOIIOTCHHBIM

HHI'PCOANUCHTAM.
[Togknacc HNurpenventsl OpUEeHTUPOBOYHBIE Hopmatussl | Ilepuon
BOJ AHTPOIIOI€HHOTO KOHLICHTpAIu1 CanlluH (BO3)
MIPOUCXOKICHHUS OTpe/IeIISIONINX
WHTPEINCHTOB
1 Hedrenpogykrer 0,1-0,5 0,1(0,3) t1
2 DeHoJIBI 0,001-0,01 0,001 tl
3 ITAB aHMOHOAKTUBHEIE 0,5-2,5 0,5 (-) t1
A30T aMMOHUWHBIN 2-10 2,0 (ue ycrt.) tl
4 Hurtparsi, 45-90 45,0 (ue ycr.) t1
HUTPUTBI 3-6 3,0 (ue ycr.)
Ilectunmasr:
JIMH]IaH 0,002-0,02 0,002(0,003)
> renTaxop 0,05-0,30 0,05 (0,1) t
JAT 0,002-0,02 0,002
Comnu TSHKEIbIX METaJIIOB:
PTYTh 0,0005-0,001 0,0005(0,001)
CBHHEI] 0,03-0,1 0,03 (0,03)
6 XpoM 0,05-0,25 0,05 (0,05) (.0
Meab 1,0-5,0 1,0(1,0)
LIMHK 5,0-20,0 5,0 (5,0)
HKEJE30 0,3-1,5 0,3(0,3)
KaJIMAI 0,001-0,005 (0,001)
XJopopranuyeckue
7 COCTMHCHMUS: (1.0
YETBIPEXXIJIOPUCTHIN YIIIEPOT 0,006-0,01 0,006 (0,003) ’
xj0podopm 0,2-0,5 0,2 (0,1) (0,06%)
Panuarmonnsie
g 3arpsi3HUTENU, bK/1, 0,1-0.4 0,1 0
oOmmas o -paguams 1,0-3,0 1,0
obmast B-paguanus
*TTo [6]
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Kapra Bb100pa TeXHUYEeCKUX M TEXHOJOTHYECKUX PellleHui JJIs CIIPABOYHUKA
NEePCHEeKTUBHBIX TEXHOJIOTMid BOJOMOATOTOBKH.
B pasnmene maHpl pekoMeHAAIMK MO aJIrOPUTMYy BBIOOpa ONTHUMAJIBHBIX

3P PEKTUBHBIX TEXHOJIOTHYCCKUX U TEXHUYECKUX PEIICHUH BOOMOATOTOBKH IS
peanM3anud MEPONPHUATHI 10 PEKOHCTPYKIIUK U MOJCPHHM3AINHU CYIIECTBYIOIINX
COOpY)XEHH# ¢ ToBbIIeHHEM 3()()EKTUBHOCTH pabOThI B COOTBETCTBUU C
HOPMATHUBHBIMUA TPEOOBAHHMSIMU, M IS HOBBIX IPOCKTHBIX PEIICHHUH CTaHIMHA
BOJIONIOJITOTOBKH, C YYETOM YCJAOBHH IO THIy W KAa4eCTBY  HCTOYHHKA
BOJIOCHAOXKEHUSI M TpeOyeMOW MPOM3BOIUTCILHOCTH CTAHI[MM BOJIOIOATOTOBKH
JUTSL OTJICNIBHO B3SITHIX HACEJICHHBIX MTyHKTOB.

PekomeHmanuu  BBIIaHBI  JUIS ~ KOHKPETHBIX ~ OOBEKTOB  CHCTEMBI
BOJIOCHA0)KEHUSI HAa OCHOBAaHUM JTAHHBIX, IOJIYYEHHBIX OT MYHHUIHITAJHTETOB.
PexoMeHaMu MOTYT HCIOJB30BAThCS TMPHU IMPEIBAPUTEIBHOM ILIAHUPOBAHUH
MEPOTIPHUATHIH IO CTPOHUTENBCTBY, PEKOHCTPYKIIMH W MOJCPHHU3AIMH OOBEKTOB
BOJIOMOATOTOBKU. [Ipy BBIOOpPE MPOCKTHBIX TEXHHUYECKUX PEIICHHH HEO0OXOMMMO
NPOBEPATh HAJIUYME CBHUJCTEIBCTB O TOCPETMCTpalud, JCKIapaimuid o
COOTBETCTBUH M T.I. /ISl HCIIOJb3YEMBIX MaTepHAIIOB, 000pYIOBaHHMSI, YCTPONCTB
U IPYTUX TEXHUYECKUX CPEACTB BOAOMOArOTOBKH [5,18].

Hcnosb3yemMble  TOKYMEHTBI, JMTepaTtypa. Pa3men  comepkuT
BBIOOPOUYHYIO HMH(DOPMAIIUIO W3 JAEHCTBYIONIMX HOPMATHBHBIX H CIPAaBOYHBIX
JTOKYMCHTOB, HCIIOJIb3YeMbIX TPH MpOBeAcHHH aHanmu3a 3((eKTHBHOCTH
CYILECTBYIOIIETO COCTOSIHUSI CHCTEM BOJIOCHAOXEHUS, pa3pabOTKe PeKOMEH AN
10 TIOBBINMICHWIO Ka4yecTBa IMHMTHEBOM BOJBI TOCPEACTBOM PEKOHCTPYKIIHH,
MOJICPHU3AIMK M  CTPOUTEILCTBA HOBBIX CHCTEM  BOJOIOATOTOBKH  C
UCIIOIB30BAHUEM COBPEMEHHBIX M IEPCIEKTUBHBIX TEXHOJOTHH M IOBEICHUS

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

HopMupoBanue kayecTBa BOJAbI.
DOBOJIIOIMA M3MEHEHUW HOPMHPYEMBIX I[IOKa3aTelied KauyecTBa MUTHhEBOM
MOKa3bIBaeT BCE OOJIBIIMN POCT KOJUYECTBA HOBBIX TMOKa3aTeJIeH U Y)KECTOUEHHUE

YPOBHEN TMPENEIbHbIX KOHUEHTpAMKA. YHCIO HOPMUPYEMBIX XHUMUYECKUX

18



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 mUThEeBOI BOJie HOPMHUPYETCS
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 roja, BO3MOXKHOCTU O0OECIEUUTH
rapaHTHPOBAHHOE KaYeCTBA MUTHEBOU BOJIBI M MMPOCKTHYIO MIPOU3BOAUTEIHEHOCTD, 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]

IToka3zaTtenu En. CanlluH 2.1.4.1074-01
HSMEpeHIA Hopwmaruss! I[1JIK, He 60mee
Bopopoasblii nokazarenb en. pH B mipezesnax 6-9
OO011ast MUHepaau3anusi(Cyxoi 0CTaToK) Mr/ om° 1000 (1500)
YKectkocTh obOmIast MT-9KB/ ZIM° 7,0 (10)
OKHUCIIIeMOCTh IEPMaHTaHATHAS mr 02/ am° 5
HedrenpoaykTsl, cymmapHO mr/ oM 0,1
[ToBepxHOCTHO-aKkTHBHBIE BemecTBa (ITAB), Mr/ om° 0,5
AHMOHOAKTUBHBIC
DeHoTbHBIN HHIEKC mr/ e 0,25
[{emouHOCTD mr HCO3-/n 0,25
Heopranuueckue BeuiecTa
Amomunnii (AI) mr/ oM 0,5
A30T aMMOHUMHBIN Mr/ am° 2
Acbect MI/IJ'IJ'I.BO-SJ'IOKOH/ -
JIM
Bapuii (Ba”") mr/ oM 0,1
Bepummii (Be”") mr/ oM 0,0002
bop (B, cymmapH0) mr/ oM 0,5
Banagwmii (V) mr/ oM 0,1
Bucwmyrt (Bi) mr/ oM 0,1
Keneso (cymmapHo) Mr/ om° 0,3 (1,0)
Kaamuii (Cd, cymmapHO) mr/ oM 0,001
Kanuit (K mr/ oM -
Kanpmii (Ca”’) mr/ oM -
Ko6aisT (Co) mr/ oM 0,1
Kpewmunii (Si) mr/ M 10
Marsnii (Mg™) mr/ M -
Mapraner (Mn, cyMMapHO) Mr/ om° 0,1 (0,5)
Mens (Cu, cyMMapHO) Mr/ om° 1
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Momubaen (Mo, cyMMapHO) mr/ L[MS 0,25
MBplubsik (As, cyMMapHO) mr/ a° 0,05
Hukeins (Ni, cymmapHo) mr/ an° 0,01
Hutpatst (NO3) mr/ an° 45
Hutputst (NO,) mr/ an° 3
Pryts (Hg, cymmapHo) mr/ an° 0,0005
Csuner (Pb, cymmapho) mr/ oM 0,03
Cernen (Se, cymmapHo) Mr/ M 0,01
Cepe6po (Ag”) Mr/ M 0,05
Ceposogopon (H,S) Mr/ M 0,03
Crporrwmii (Sr°7) Mr/ M 7
Cynboars (SO,”) Mr/ M 500
dropunst (F) mist kmumatndeckux paiionos I u 11 mr/ M° 15-1,2
Xnopuasr (C1-) Mr/ am° 350
Xpowm (Cr'%) Mr/ am° 0,5
Xpowm (Cr’) Mr/ am° 0,05
Iuanuaer (CN) mr/ am° 0,035
unk (Zn“) mr/ am° 5

Bennunna, ykazaHHas B ckoOKkax, BO BCEX TaOIHMI[aX MOXET OBITh YCTAHOBJIIEHA MO YKa3aHHUIO | TaBHOTO TOCyIapCTBEHHOTO
CaHUTApHOTO Bpada.

*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 konrnpopMHBIE OaKTEpUI UYucno Oakrepuit B 100 Mo OTtcyTcTBHE
Oobniee MUKPOOHOE YHCIIO0 Ywcio o0pa3yromux KoJIOHHU O0aktepuil B 1 Mt He 6oiee 50
Komugaru Yucno 6nsmkoodpasyromux exuaut] (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)

IToka3zarenu EnnHuner namepenus Hopmartusel
3amax OauTBl 2
[IpuBkyc OauTBl 2
L{BeTHOCTD rpajycsl 20 (35)
MyTHOCTB EM® (en. myrHOCTH 110 (hopMa3HHy) WiIn Mr/J1 (110 KaOJIMHY) 2,6 (3,5)1,5 (2,0)

Tabauma 8. TpeboBanus 10 paaHaliOHHON 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

TCXHOJOTHYCCKHU CBA3AaHHBIX  MCXKOY coOoi HHXXCHCPHBIX COOpY)KCHHﬁ,
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MpeAHAa3HAYEHHBIX JIJIs1 BOJIOMOATOTOBKH, TPAHCIIOPTUPOBKHU U MOJIa4U MUTHEBOU U
(M) TEXHUYECKOM BOJIbI a0OHEHTaM.

Cucrembl BOJOCHA0XKEHUS KIACCUDUITUPYIOTCS 110 PsTy TPU3HAKOB.

1. Ilo HameKHOCTH 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.

3.1lo BHAY HCHOJb3yeMbIX MPHPOJHBLIX MCTOYHMKOB: Pasznnuaror
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 TeXHOJIOrH4eCKMM nepeaeam:

® 10 BHJY UCTOYHUKA BOJOCHAOXKEHUS: C BOJOCHAOKEHUEM U3
MOBEPXHOCTHBIX, MOJ3EMHBIX HCTOYHUKOB, a TAKXKE CO CMEIIAHHBIMU
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: HU3KOI'O JABJICHUS WJIA BHICOKOTO JaBJICHMUSI.

® 110 IPOU3BOJAUTEIBLHOCTH BOAOIOATOTOBUTEIIBHBIE COOPYKEHUS

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

Ta6nuna 9. Knaccudukaius coopyXeHu 1Mo MPOU3BOIUTEIIBHOCTH

HanmenoBanne ITpou3BOAUTENBEHOCTD OOcnyxuBaeMoe HaceJIeHHe
Kpynnsre: 6oree 40 ThIC.M /CYT. - 6oiiee 200 ThIC. Uyer.
Bosnbiiue: 10 - 40 TIC.M°/CYT. - 50 - 200 TbIC. Yem.
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Cpennue: 4 — 10thIC.M/CYT. - 20 - 50 TbIC. yen.
HeGonpuiue: 1- 4 hIC.M7/CYT. - 5- 20 TbIC. yemn.
Mabie: 100 - 1000Mm°/cyT. -500 - 5 000 uen.
Caepxmansie: 20 - 100 m%/cyT. -100 - 500 gen.
WHnuBuayanbHble: MeHee 20 M3/cyT. - menee 100 uen.

C yd4eTroM COBPEMEHHOTO pPa3BUTUS TEXHUKH WU TEXHOJOTHH KpyIHBIC
BOJIOTIOATOTOBUTENBHBIE  COOPY)KEHUS  IPOM3BOIUTENBHOCThIO  Ooiee 40
THIC.MY/CYT.  OTHOCATCS K  OOBEKTAM  KAIMTAIBHOIO  CTPOHTEIIbCTBA.
BO/I0MOATOTOBUTEIIBHBIE COOPYKEHHS POU3BOIUTENHLHOCTBIO OT 20 M/cyT. 110 40
TBIC.M>/CYT. MOTYT M3TOTAaBIMBATHCA B 3aBOJACKHX YCIOBUAX B KOHTCHHEPHOM 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
IHEHTPAJIN30BAHHOI'O BOAOCHABKEHUA:

CTpyKTypa ¥ rpyninupoBKa 06bEKTOB LEHTPA/IU30BaHHbIX CUCTEM
BOJ0CHaG6KeHUs. B/IMsiHUe COCTOSHUSA 06beKTa TEXHOJIOTHYECKOTO0 Nepejeia
Ha Ka4eCTBO BO/Jbl Y KOHEYHOr0 MOTPEGUTEIA.

Jlna oOecniedeHus: eIMHOOOpA3Usi CTpATeTUil TEXHHUYECKOTO BO3JEHCTBUS

HACHCTEMY BOJOCHA0XEHHS, C IEJNbI0 TapaHTUPOBAHHOTO YIYUIICHHS KauecTBa
NUTHEBOM BOJBI Yy TOTpeOUTENs, HEOOXOJUMO TMPOBECTH arperupoBaHue U
TPYIIIAPOBKY OOBEKTOB CHCTEMBI BOJOCHAOKEHHS 10 (PYHKIIMOHAIHHBIM,
TEXHOJIOTUYECKUM, TEPPUTOPUATIBLHBIM M HWHBIM MpPHU3HAKAM, XapaKTEePU3YIOIIUM
cnenupuKy 00ObEKTOB M UX B3aUMOCBSI3b.

DT0 MO3BOJIUT 0OECIIEUUTh TEXHOJIOTHYECKOE U OPTaHU3AI[MOHHOE €IUHCTBO
O00BEKTOB MpU (HOPMUPOBAHUKM HHBECTUIIMOHHBIX MPOrpaMM HAMpaBJICHHBIX Ha
peanu3anuio MEPOTNPUATHN 10 PEKOHCTPYKIINH, MOJACPHHU3AIIUN U CTPOUTEIIBCTBY
00BEKTOB LIEHTPAITM30BAHHBIX CUCTEM BOJOCHAOKEHUSI.

B cootBerctBUM ¢ TpeboBaHusMH [l] oOpraHu3alyM, OCYIIECTBIISIONINC
BOZIOCHaOXeHWe, Mpu (OPMHUPOBAHWHA HWHBECTUIIMOHHON TPOTPAMMBI JTOJDKHBI
PYKOBOJICTBOBAThCSl pe3yJbTaTaMU 00S3aTEIHHOTO TEXHUYECKOTO OOCIIEIOBAHMS
0O0BEKTOB CUCTEMBI BOJOCHAOKEHHUS.

CoctaB paboT 1o TEXHUYECKOMY 00CIJIeIOBAHUIO BKJIIOUAET B CEOsI:

® KamMmepaJbHOE 00CJIeIOBAHNUE;

® TEXHMYECKYI) WHBEHTAPW3AIMI0 WMYIIECTBA, BKJIIOYAash HATypHOE,
BU3YyaJIbHOE-U3MEPUTEIbHOE OOCIEAOBAHNE M MHCTPYMEHTAIBHOE O0CIEI0BaHUE
OOBEKTOB IICHTPAJTU30BAHHBIX CHUCTEM TOPSYETO BOJOCHAOKEHHUS, XOJIOAHOTO
BOJIOCHA0XEHUS U (WJIN) BOAOOTBEICHUS;

® OMNpeJeeHHe TEXHUKO-DKOHOMUYECKOW 3(PPEeKTUBHOCTH OOBEKTOB
[EHTPATU30BAHHBIX CUCTEM BOJOCHAOKEHUS U BOJIOOTBEACHHUS.

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

CUCTEMBI BOJIOCHAOKEHUS.
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|V_ MHC npon3BoANTENbHOCTbIO A0 5 Thic.M3/cyT =
MoBbICUTENbHbIE HACOCHbIE O6opyaosatve P reomosoaw ]
_ | _ |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 LIECHTPAIU30BAHHONW CUCTEMBI

BOJIOCHAOKEHUS.

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

00s13aTeILHOM MMOPAAKES MOJDKHO OLCHHMBATLHCA BJIMAHHUC O3TOI'O MCPOIIPHUATHA HaA

GYHKIIMOHUPOBAHUE CUCTEMBI B IIEJIOM. JTO MO3BOJUT A(()EKTUBHO PACCTABUTH

OpUOPUTETEL U chOpMYIUpOBaTh oOlmMe mpodiembl cuctembl BC u 3amaum,

KOTOPBIC pCIIaCT KOHKPETHOC MCPOIIPUATHC.
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AJIropuTM BbIOGOPA A OCTYNHbIX TEXHOJIOTUM BOAONOATOTOBKH

BpiOop  TEXHONOTWYECKMX  pPEIMICHWH TPH  MPOCKTUPOBAHWUU |
CTPOUTEIBCTBE HOBBIX COOPYKEHUM JTOIKEH ObITh 0OOCHOBAH C YUYE€TOM COCTaBa U
CBOICTB o0OpabaTbIBaeMoOit BOJbI, TpeOyemMoit 000CHOBAaHHO
MPOU3BOJUTEIILHOCTH, B TOM UYHCIE Ha TNEPCHEKTUBY, cHenudukua padoThl
MMEIOIINXCS BOJIOOYHUCTHBIX COOPYKEHUM, 0COOCHHOCTEN TPAHCIIOPTUPOBKU BOJIbI
MOTPEeOUTENSIM (JUTMHA BOJOMPOBOJAHON CETH, BpEMs HAXOXKICHHUS BOJBI B CETH),
TpeOOBaHMI  HOPMATHUBHBIX  JOKYMEHTOB CaHUTApPHOTO U  OTPACIEBOTO
3aKOHOJATEIbCTBA, TPEOOBaHUM OE30MACHOCTU U HAJCKHOCTH TEXHOJOTMYECKUX
MPOIIECCOB a TakXke TpeOOBaHUI MPUHIMIA Pa3yMHOW JOCTATOYHOCTH COCTaBa
COOPY>KEHUM T TOCTUNREHUS 3 (HEKTUBHON OUUCTKU BOJIBI.

HeoOxoamMocTh  COBEpIICHCTBOBAHUS  TEXHOJIOTHMH  OYHCTKH  BOJIBI
(PEKOHCTPYKIIMS U MOJEPHH3aIMsA) 00yCIOBIEHA, C OJJHON CTOPOHBI, UMEIOIIUMCS
(bU3MYEeCKUM U3HOCOM U aMOPTU3AIIUEH CYIIECTBYIOIIUX COOPYKEHHH, a TakkKe, C
JIPYyrol CTOPOHBI, W3MEHEHUIO TPEeOOBaHMM K KadeCTBY IUTHEBOH BOJBI IO
CPaBHEHUIO C TOJIJaMU CTPOUTENIHCTBA COOPYKEHUM M KauyeCTBEHHBIM MU3MEHEHUEM
COCTOSIHASL BOJIOMCTOYHHKA, YTO OCOOCHHO aKTyaJdbHO [JI1 TIOBEPXHOCTHBIX
HMCTOYHUKOB BOJIOCHAOKEHHUSI.

OOOCHOBAaHHOCTh pEIICHUN JOJIKHA OBITH BBIMOJHEHA C YYETOM OIEHKH
pUCKAa KOMIUIEKCHBIX (aKTOPOB BO3MOXKHOTO YXYHAIIEHUS KadecTBa IMUTHEBOU
BOJBI TI0 TEXHOJOTHYECKUM TMepejieiaM BOJOCHA0KEHUS C OpUEHTalMe Ha
KOHEUHOI'0 MOTpeOuTers,

Lens  BbhIOOpa  3PGEKTUBHBIX W ONTUMAJIBHBIX  TEXHOJOTHH
BOJIOTIOAITOTOBKH, KaK ¥ II€JIb PEKOHCTPYKIIMU WJIA MOJEPHHU3AIUN  yKe
CYIIECTBYIOIIUX COOPY)KCHHH, COCTOMT B OOCCICYCHUH TapaHTHPOBAHHOTO
Oecriepe0OHOTO TONYYEHHSI TMOTPEOUTENIMU B JOCTATOYHOM KOJUYECTBE U
o0ecreynBapIIeM TOTPEOHOCTH B Pa3BUTHH  MHEGPACTPYKTYpHl  ropoja
KauyeCTBEHHOMN IMUTHEBOM BOJIbI:

a. 0€30macHO B SMUIEMUOJIOTHIECKOM U PaIUAIMOHHOM OTHOIICHUN

b. 0e3BpeHOM 110 XMMHUYECKOMY COCTaBYy
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C. OmarompusiTHOW B OTHOIICHWU OPTaHOJENITUYECKUX CBOMCTB

KagectBennoii, cormacuo [19] mpusHaeTcss muTheBas BOAA, IOJaBacMast
aOOHEHTaM C HCIOJb30BAaHUEM LIEHTPAJIU30BAaHHOW CHCTEMbI BOJOCHAOKEHUS,
€CIIM TP YCTAHOBJICHHON 4aCTOTE KOHTPOJIS B TEUCHHE TO/1a:

- HU B OAHOM NpoO€ HE 3apEeruCTPUPOBAHO MPEBBIIIECHUN TMTHEHUYECKUX
HOPMAaTUBOB 10 MuKpoOuosorndeckuM (3a wuckmoueHneM OMY, OKBD),
Napa3UTOIOTHUYECKUM, BUPYCOJIOTMYECKUM MTOKA3aTeNsIM, YpOBHEH BMEIIaTEIbCTBA
10 PaIMOJIOTMYECKUM MTOKA3aTeNsIM;

- ypoBau OMY, OKb He npeBbIIaloT rMri€HUYecKue HOPMaTUBBI Ooiiee
yeM B 95% npoo;

- YPOBHM NOKa3aTejlel OpraHoJIENTUYECKUX, OOOOIIEHHBIX IOKa3aTelleH,
HEOPTraHWYECKUX U OPTraHMYECKHX BEIECTB HE MPEBBIMIAIOT 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 TroCylIapCTBEHHOTO CAHUTApHOTO Bpaya IO COOTBETCTBYIOILIEH
TEPPUTOPUU JUISI KOHKPETHON CHUCTEMBI BOJOCHAOXEHHUS 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
M0 KaoJauHy < 2 mr/ )1M3, LBETHOCTH < 35 rpaaycos;

- 6e3BpeHOCTh XUMHUYECKOTO COCTaBa: COJIEPKaHNe XUMUYECKUX BEILIECTB,
HOPMHPOBAHHBIX MO OPraHOJIENTHYECKOMY MPU3HAKY BpeaHocTH (keneso - > 0,3 -
<1 MF/I[MS; mapranern - > 0,1 - < 0,5 mr/ I[MS); 0000ITICHHBIM TTOKa3aTelsIM (o01ast
MuHepammzaiuys - > 1000 - < 1500 mr/ I[MS; obmmas xkectkocthb -> 7,0 - < 10,0 mr-
9KB./ M),

AnroputM  BbIOOpa A(PQGEKTHBHBIX ONTUMAIBHBIX TEXHOJOTUYECKUX

pCH_ICHI/Iﬁ COCTOUT U3 CIICAYIOIINX MTO3UILIUH:
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e  TeXHHYECKOe oOcienoBaHMe U aHaiu3 3(P(HEKTUBHOCTH CHUCTEMBI
BOJIOCHAOXXEHUSI C  LEJbIO MOBBIIICHUS] KadecTBa OYHUCTKU BOJABI WU
0€30MMacHOCTH TEXHOJOTHYECKOTO MPOIIeCcCa, BBISBICHHIO MPOOJIEMHBIX 30H IIO
TEXHOJOTHYECKUM TepeliejlaM CHCTEMbl  BOJOCHAO)KCHHS, PAHKUPOBAHUS
OTJENbHBIX PHUCKOB, YUYUTHIBAIOIIMX OCHOBHBIE MPHYMHBI HECOOTBETCTBHS
Ka4yeCTBa MUThEBON BOJIbI THTHCHHYECKUM TPEOOBAHHSIM.

®  U3YYCHHE PHIHKA TEXHOJOTHUYECKOrO 000PYAOBAHUS U MPAKTHUECKOTO
OTbITa MPUMEHEHUS TEXHOJOTUNA B AHAJOTHYHBIX YCIOBHUSX (TN W Ka4eCTBO
BOJIOMCTOYHHMKA, TPOEKTHAs MPOU3BOAMTEIBHOCTb, KJIMMaTHYeCKas 30Ha,
OCOOCHHO aKTyaJIbHO JUIsi TIOBEPXHOCTHBIX HCTOYHUKOB, THUAPOTEOJIOTHUYECKUE
YCIIOBUS, PETUOHAIBHBIE OCOOCHHOCTH, YpPOBEHb OKCILTyaTallMOHHBIX 3aTpart,
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 (WJIN)IMWIOTHBIX OIBITHO-TIPOMBIIUICHHBIX
UCTIBITAHUH Ha KOHKPETHBIX OOBHEKTAaX.

o anamuza O@dekTuBHOCTH (B TOM  4YHCJIE, AKOHOMHYECKOI)
npeIaraéMoi TEXHOJIOTHH JJIsl KOHKPETHBIX YCIOBHM BOJOCHA0XKEHNUS

[IpunsiTHE perieHus Mo BHIOOPY TEXHOJOTHH OCYIIECTBIISETCS MPOSKTHON
OpraHu3alMel Wih MOCTaBIIMKOM TEXHOJIOTUM M OOOpYyIOBaHUS HAa OCHOBAaHUU
71a00paTOPHBIX U3BICKAHUM, a TAK)KE CPAaBHEHUS Pa3IMUHBIX BapuaHToB. [Ipu sToM
COTJIACHO OOIIETPUHATON MPAKTHKE OpTaHU3aINs, MPUHUMAFOTIIAS
OPUHLUINUATBHBIE TEXHOJIOTMUECKHE pEIICHMs, [O0JDKHA HECTH (DMHAHCOBbBIE
00s13aTeNbCTBA 10 TApAaHTHH JOCTIKEHUS 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 METOOB BOJONOJTOTOBKU TpeOYyeT MPUBS3KU K
KaXJIOMY KOHKPETHOMY BOJOMCTOYHHUKY, C OOS3aTE€NbHBIM OIpENeICHHEM HX

TEXHOJOTMYECKOU HaaAC)KHOCTHU )41 TUTUEHUYECKOU G)de)eKTI/IBHOCTI/I (T. v
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COOTBETCTBUS TpeOOBaHUSIM Oecrepe0oiHOTO BOMOCHAOXKEHHUS W TPEOOBAHUSIM
CAaHUTAPHOI'0 3aKOHOJATEILCTBA B 00JIaCTU KAYECTBA BOJIbI).

OCHOBHBIE = TEXHOJIOTMYECKHE CXEeMbl OOpaOOTKM MHUTHEBOM  BOJIBI
BKJIFOYAIOT  pEarcHTHhIE,  OC3pEarceHTHhIE U CICHHAIBbHBIE  METOMbBI
BOJOMOATOTOBKU. DP(HEKTUBHOCTH 00paOOTKHU BOJIbI PA3IMUYHBIMU METOJIAMU 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€ MOTYT BBICTYNATh KaK (PaKTOp U3MEHEHUS XUMUICCKON TIPUPOIBI
MPUCYTCTBYIOIIUX B BOJIE COCAWHEHWH M B KOHEYHOM HWTOTE€ IIPUBECTH K
W3MEHEHHIO XapaKTepa TMTMEHWYECKUX U TOKCUKoJornueckux 3¢ dextoB. Ocobas

POJIb B OTHUX IIpoHeCCax NPUHAMICIKUT CUIbHBIM OKHUCIIUTCIISIM — XJIOPY U O30HY.

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

I'pynnbl MeTO10B BOJOOYHMCTKH 10 LIeJIeBOMY HA3HAYEHHIO:

1. VYay4mieHue OpraHOJIENTUYECKHX CBOMCTB BOJBI  (OCBETJICHHE,
obeciBeunBaHue, A€300palusi, 030HO-COPOIHs);

2. OOecrnieyeHue H3MNHUAEMHOJIOTMYECKONM 0€30MacHOCTH (XJIOpUPOBAHUE,
O30HHPOBAHUE, AIEKTPOUMITYJIbCHAsT 00paboTKa, yinbTpaduoneTroBoe oOIyueHue,
Ne3UH(EKTAHTBHI);

3. KonpunuonupoBaHue MOJI3EMHBIX BOJ (yMSAT4eHHE, 00ECCOIMBaHUE U
OTpecHeHHue, Aeraszarusi, o0e3Kele3nBaHUEe W JIeMaHTaHalus, (TOPUPOBAHHUE W
obecdToprBaHue, cTabUIM3alMoHHas 00paboTka, 00eCKPEMHUBAHUEHU.T.1T.);

4. V3BnedeHue M yiIydIieHHE ra30BOTo cocraBa (yIajJeHue cepoBOIOPO/Ia,
KHCJIOpOJa, METaHa, CBOOOIHOMN YTIEKUCIOTHI U Ap.);

5. U3Biedenwe TPYyAHOOKHUCIIEMOW OpPTaHUKH, BPEIHBIX TPOIYKTOB,
o0pa3yronuxcs MOMyTHO TPU 00paboTKe BOMABI (0OpaTHBIN OcMOC, OMocopOIus,
HaHODUIBTPALIUS U JP.)

6. [ToBbIieHNe GapbepHON HYHKIIUU COOPY>KEHHUI BOJAOIIOATOTOBKU, B TOM

YHClie OT AHTPONOTE€HHBIX 3arps3HEHU (030HO-COPOITHS)
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CxeMbl

cJIeyI0IHuM 00pa3om:

BOJAONOATOTOBKH

MOIyT  OBITH

* IIpumeHeHMe peareHTOB - OE3peareHTHHIE U PearcHTHBIC,

KJIaccCUu(PUUMPOBAHBI

* ¢ deKT ocBeTIEHHS - IS TTyOOKOTO U HETITYOOKOTO OCBETIICHUS BOIBI;

* Yuciao TeXHOJOrH4eCKHX npomeccoB - OAHO-, IBYX- U MHOT'OIIPOLCCCHBIC,

* Yuciao cryneHeil TeXHOJOrHMYeCKOro Mpomecca - OJHO-, JBYX- H
MHOT'OCTYTIEHYaThIE;
« Xapakrep /[ABW:KeHUsI oOpadaTbiBaeMoOii BOABI - CAMOTEYHBIC

(6e3HanopHbIe) U HATIOPHBIEC.

Hcxond U3 kauecTBa HCTOYHUKA BOJIOCHA0XKEHMS, IPU BBIOOPE TEXHOJIOTHI

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

KadyeCTBa BOJAbI BOOHBIX HCTOYHHUKOB.

Ta6n1/1ua 10.0OcHOBHBIE TEXHOJIOTHUECKHE MCTOIBI ITIO OYUCTKEC

ITOBCPXHOCTHBIX BOJ.

MeTtoabl BOA0ONOAT0TOBKHA Ynansiemble npumMecu, popma Bo3aeiicTBus Ha Hux | Kojg
! YCJIOBHUSI IPMMEHEeHHU MeTo/a
I. Be3peareHTHbIe MeTOIbI 00Pa0OTKH.
Vnanenue rpy0oaucIiepCHbIX ['py6o- 1 TOHKOAMCIIEPCHBIE TPUMECH C TUNIOTHOCTHIO I
IpUMeceil B IEHTPOOEKHOM MOJIe gactull >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 me
ocaJika, JMHAMH4YECKOe
OCBETIICHUE
@unsrpoBanue yepes cetuarsie | [JII1 ¢ pasmepom vactun 6om1ee 20-40 mxm, O > 1000 Crd
MIEPErOPOAKHU K1/ M
OunbTpoBanue uepe3 ooceinky | I/II1, mnaBaromnue BemecTsa, 1mena, JMCThs, OCTaTKU 06d
(GUIBTPYIOIUX OTOJIOBKOB pacTeHHU BOJIOTOKOB U BOJOEMOB
@unbTpoBaHUE Yepe3
KPYITHO3EPHUCTYIO CpENY B I'’II1 ¢ pazmepoM vactul menee 1,0 mm KII®
npeQriIbTpax
Mennennoe GuiasTpoBaHUE I'I11, komutoniHble B3BecH U OakTepuu, M < 50 mr/ | Mo
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
3 3
Ob6eccomuBanue u ymsaraenue [ 2K< 35 mr-akxs/ am°, C<30 1/ am”, [10 <7, M < 0,5 mr/ 00
3

00paTHBIM 0CMOCOM

IM
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buonornueckas npeaoyucTka B
pyclle BOIOTOKOB UM BO BXOAHBIX | OpraHn4eCcKue U MUHEpabHbIe ipuMecH, ipu 110 > 5
OMOpEaKTOPax ¢ UCHOIb30BAHUEM mr0,/ v’ T>+5°C, @ > 500 i/ am° bITb

MIPU KPEIICHHOM MHUKPO(IOpHI

["a3000pa3HbIe U JIeTyurne OpraHuYeCKUe COCTUHCHHUSI,
AspupoBaHH€e BOJIbI B3BECh C IUIOTHOCTBIO < 1000 KI/M°, HH3KOE A
coZiep KaHNe KUCI0pOo/1a, HaTudre HeTEPOIyKTOB
Opranunueckue Bemectsa mpu [10 > 6-8 mr0,/ e u
Onoranus 63 MpUMEHEHUS cone 1-2 mr/ 2 3. ®dnb
KOATYJISTHTOR pkaHuHA He(PTETPOIYKTOB > Mr/ oM
WHTEHCU(UKAIUS MTPOIIECCOB KOATyTTHPOBAHUS
O6paboTka Bosbl Y- Bonbl manonBeTHbIe 1 MaIOMYTHBIE, 00JIE3HETBOPHBIE V®-06
o0y4eHreM MUKPOOPTaHU3MEI i BUPYCHI
I1. PearenTHble MeTOIBI 00PAdOTKHU
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 CKOArylIHUPOBAHHBIX KOJUIOUIOB U TOHKOTUCTIEPCHOM 10
CBOOOJTHOM MJIM CTECHEHHOM (d<0,1 Mmx™m) B3BeCH MUHEPATILHOTO U OPTraHUYECKOTO
o0beme MIPOUCXOXKICHHUSI
Opranudeckue BelecTa, 00ycIaBIUBaOIINe
O6paGoTKa X10poM LIBETHOCTH 1303)1},1, TpynHOOKHCIsieMas: opranuka (I[10
(FTIOXTOPHTOM HATDHS, KabL) <15MrO,/aM”) 1 HanMU4Ke OTJENbHBIX HHTPEAUEHTOB | X
(>keme3a, Maprasiia, CEpoBOIOpoa), 00JIe3HETBOPHBIE
OaKTepuu U Ipyrrue MUKPOOPTaHU3MBI
ManomMyTHBIEBBICOKOIIBETHBIEBO/IBI;
TPYIHOOKHCIISIEMbIC OpPTaHUYECKHE BEIIECTRA,
o0ycaBIHUBaOIINE [[BETHOCTD, 3aMlaX U MPHUBKYC;
O6paboTKa BOJIBI 030HOM obe3kene3nBaHue, IeMaHTaHAIIMS ylaleHre 03
CepoBOIOpO/Ia, HEPTEPOTYKTOB, (EHOTIOB,
00JIe3HETBOPHBIC OAKTEPUN U JIPYTHE BHJIBI
MHUKPOOPTaHU3MOB
O6paboTka Boabl YO- Bonb! manonBeTHbIE M MaIOMYTHBIE, O0JIE3HETBOPHBIE V®-06
o0y4eHreM MHUKPOOPTaHU3MBI i BUPYCHI
O6eCccoMBaHUE HA C <2-3 r/am%; K0 <10-15 mr-sks/am>; M < 1,5-5
MOHOOOMEHHBIX (UITBTpax MF/}IMS; 11 <20 OHKIH 1o
ObecconrBaHne peareHTHOe C <3-5 r/mw’s KO <15 Mr_o3 KB/HMs; M <150 mr/m’, OcP
< 150 "TIKII
PeareHTHOE OTCTaMBAaHMUE,B T.4U. Oprannueckue MuHepanbHble npumecu (M < 2500 OrP
OTCTaMBaHUE C MUKPOIIECKOM MF/}IMS, 1< 250 OHKIH) '
PeareaTHOE OCBETIICHHE B CIIOE
T€ XK€, YTO U B IPEIABIAYIIEM IIYHKTE OBOP
B3BEIIICHHOT'O OCAKa C
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peLupKyIsLuen

PearenTtHoe ckopoe
bunbTpoBaHue, BKIIOUAs

KoarynupoBanHas B3Bech ¢ pazmepoM yactuil <100

KOHTAKTHBIC, TUHAMWYSCKHE MKM 1ociie npeaoductku M < 200 MI‘/I[MS, 1< 200° | Ck®P
ocBemHTEN (TPaBHid, MECOK, TTKIL
WHEpTHAs TUIaBarolIas 3arpy3Ka)
PearentHoe ymsiruenue KO <30 MF-3KB/I[M3; M <50 Mr/z[M3 YMmP
0
CHuKeHue conecoaepkanus ek-| C < 10 mr-sxs/ HMS; M < 1,5 mr/ ;[M3; 1< 20 IIKIII; )l
3
TPOAUAIIN30M conepxanue xenesa 10 0,3 mMr/ am
ApomaTnyeckue OpraHu4ecKue BellecTna,
3 N
HepTenpoayKThl < 1 Mr/ AmM°, a30T aMMOHHHBII
CopO1moHHas 100YMCTKA B (remponyx M, i
dbenounbl, nectuniuasl, [IAB, TMOKCHHBI, Cpl'y
CTAI[MOHAPHOM CJIOE aJICOpOCHTA 3
xJjiopopranndeckue coequaerus; M <10 mr/ am”, 1<
20° TIKIII
CopO1ust ¢ BBOIOM
MEJIKOTPaHyIbHBIX UITH HernpusiTHbie TPUBKYCHI U 3aMaxu; a30T aMMOHUNHBIH, CoIlY
MTOPOIIKOBBIX COPOSHTORB B Hedrenpoayktsl, [IAB, nectuuab p
OUYHUIITAEMYIO BOTY
[Tpu unaexce Jlamwxkense IL > u < 0; npu nokazaresne
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)
Opranundeckue BelecTBa 00yciIaBINBaIoIIne
®dnoranus ¢ NPUMEHEHUEM 3
BETHOCTb, [10< 15 Mr0,/ n1M”; HeTenpoayKThl U OnP
peareHToB 3
macia 2-15 mr/ om
dTopupoBaHue Conepxanue ¢gropa <1,5 mr/ me Ot

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; Tl
X1 —>K(®)—>O0t1P —>Cx®P—>XIJI [I—> Y ®-00;
K—VVYd—>Xu;
A3 I t, 031—>K(®)—>PnP—>Cx®P—>032—>Cpl'Y—> VD-06—>XJI; T2
K—>YY®—>Xn
I, 11 t, BITB—>K(®) —>Ck®P—>03—>CpITy—>CkdP,—> Yd-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—>Cx®P—03 —>I'V—> VD-06— | Tl
>XJI;
1* —>Xnl —K(®)—>01P —>Cx®P—>XJI [I—> Y P-006;
K—>YY®—>Xn
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03—>K(®) —>Xn0—>01P—>Cx®P—>032—>CpITY—>Ck®dP —> T2
I, 1 t Vd-06—>XJT;
K—=VVb—>Xn
Bl 11l L, XJI—K(®) —Cx®P—>CplIY—>CkDP T Y®-06—>XJI; Tl
Xal —>K(®)—>01P —>Cxk®P—>XJI [I—> YP-06;
K—=VVb—>Xn
B2 L t, BIIb—>K(®)—Ck®P—03—Cpl'Y—> YD-06—>XI; T2
B3 L ¢ Xal —>K(®)—>01P —>Cxk®P—>XJI [I—> YP-06;
2 K—>VYY®d—>Xn
Cl [ t, 06D(I'L))—>BI1B—>K(®)—OBOP—>Ck®P—> Y P-06—>XJI; Tl
L t, | 06D)—>BIB—>K(®)—>Xn0—OTP—>C —>k®P —>03 —>CpI'Y [ T2
—> Y®-06—>XJI;
10,11 t, OT—>BITb—>K(®)—>Cx®P1—>CpIlY—>Ck®PP,—> YP-06—>XJI; T3
Xnl —>K(®)—>01P —>Cx®P—>XJI [I—> Y D-00
t2
C2 I, Or—>BIIB—>K(®)—0OBOP—>Cx®P—> Y P-06—>XI; Tl
t Or—>BIIb—>K(®)—>X10—OP—>Cx®P—03—>Cpl'Y—>XII; T2
Xal —>K(P)—>01P —>Cx®P—>XJI [I—> VD-06
C3 1L O1—>060—>K(®) —>KIDd—>03—>CpIllIY—>CkdP—> VD-06— T3
t, >XJI;
X1l —K(®)—>O1P —>CxPP—>XJI [I—> YD-00
D1 I, t, Ctd(MP) —>BI1b—>K(®) —>CkDP1—>03—>Cp'V—> YD-06— T1
>XJI;
11 t,  |CrdMd) —>BIB—>K(®) —>Cx®P—>03—>CpIllY—>Ck®PP,—> Y- T2
060—>XJI;
L[*—>Xnl —>K(P)—>01P —>Cx®P—>XJI [I—> YD-06
D2 (TN t,  |®1—>BIB—>K(®) —>XJI—>0T—>CpllY—>Ck®PP—> VD-06—>XTI;| T3
E v t, Or—>K(®,111) —>OBOP—>Cxk®P—> V®-06—>XJI; T1
K—> VYO—>00 —>Xn
v t, |Or—>BIB—>K(®)—OBOP—>Cx®P;—>CpIlY—>Ck®P —> VP-06—| T2
>XJT;
K—> VYO—>00 —>Xn
v t, 060—>K(®) —>0BOP—>Ck®P—>03—>Cpl'Y—> Y P-06—>XJI; T3
06D—>K(®) —>Ot1P —>Cxk®P—>03—>Cpl'Y—> Yd-06—>XJI
v t, 06d—>K(P) —>Cxk®P—>00(D ) —>Cpl'Y—> YP-06—>XJ1 T4
* 111 — moarienaynBaHme; UCOIb3yeTes pu pH < 6,5 17151 MOBBIIICHHS 3ammaca MeJI0YHOCTH.
Tabnmuma 12. AnroputMu3anus BEIOOpa TEXHOJIOTHH OYUCTKA
MTOBEPXHOCTHBIX BOJI C YUETOM AHTPOIIOTCHHBIX 3arpsI3HCHUN.
Knacc [Tonxnacce Box (Ta6.4)
BOX 1 2 31| 4 5 6 7 8
Al T3 i) T2| T3 T4 TI[K(D)] T2(CpIlY), YY® | TI[K(D), CpIlY]
A2 T2 T1 T T1 ™ T1[K(D)] T2(CpI'Y), YV T2[K(D))
B T1 T2 2| T2 T2 Tl T2(CpIlY), VY® T1(Cpry)
C1 §v) T2 2| T2 T2 | T1[K(0)] T2(CpIlY), VY® | T1[K(®D),CpI'Y)]
T1 T2 2| T2 T2 T2 T3, VYD T1(ITY,CpI'yY)
D T2 T2 T2| T3 T2 | T1K(®)] T3(CPI'Y), VY@ | T3[K(D),CpI'Y]
T2 T3 T3| T3 T3 T2 T(CpIlY), YY® | TI[K(D),CpI'Y]
IIpumewanns: 1. TexHomormdeckne mapamMeTpsl METOJOB BOAOOOPAaOOTKM, THIBI PEareéHTOB, WHEPTHBIX

(UIBTPYIOIIMX MaTepHa OB W COPOEHTOB, MO3BI KOAryiasHTOB M (IIOKYJISHTOB YTOYHSIOTCS B TIIpolecce
TEXHOJIOTHYECKUX N3BICKAaHUH TSI KOHKPETHOTO BOJIOMCTOYHHKA M MECTa BOI03a00pa.
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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 KiacCu(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 TOJKIACC NPUPOJHBIX 3arpsA3HEHUN ¢ J100aBJIEHUEM
3 ()EKTUBHBIX TEXHOJIIOTHM OYMCTKUA OT KOHKPETHBIX AHTPOIIOTEHHBIX 3arps3HEHUIN
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 MaTEepUaOB MOXKET HCIOJb30BaThCSA TPAAUIIMOHHAS
HOMEHKJIaTypa, MUHEPTHAS 3arpy3Ka M T.II, OCBETIECHUE BO3MOKHO C UCITOJIb30BAHUE
COOTBETCTBYIOIIUX KOAryJISHTOB, (JOKYJISHTOB, C NPUMEHEHUEM pPa3IUYHbIX
TUIIOB OPraHU3allMM TEXHOJIOTMYECKOro Ipolecca, IO3BOJSIOMNX IOBBICUTH
3(()EKTUBHOCTh, CHU3UTh BpPEMEHHbIE W/WIUM  PECYpPCHBbIE TMOTPEOHOCTH,
KaUTAJIbHBIE W OKCIUIyaTallMOHHBIE 3aTpaTbl MpPU YCIOBUHU JTOCTHUKEHUS
IIOKa3aTeJiell KayecTBa Ipoliecca.

Ta6nuna 13. TexHonornyeckue CXeMbl OUMCTKHU TTOA3EMHBIX BOJ[ OT MPUPOTHBIX
3arpsI3HEHMH 110 KJlaccaM TSl TUThEBOTO BOJIOCHAOKCHHUS.

Kiacc |TTon VYcnoBus npuMeHeHus TexHOIOrnYecKHe CXEMBI CremneHnp OYHNCTKH
Hoz3eM-|Kiac
HBIX BOJZ| C
1 2 3 4 5
1 11 T> 6 °C;C0), z B.< 200 M/, Fny601<a;16a3paum, cTadMIIM3aIys, />03
o, 2 arp. >0, 1,<0 o0e33apaxuBaHue 1CaCO3= 34
10mr/am
1.2 T<3°C, CO, ’ cB<200Mr/M°; Harpes no 6 °C, asparnusi- nera3zaius, To e
C032-arp. >0,1,<0 peareHTHas cTabmin3auus, 00e33apaKMBaHue
2 2.1  [|Fe<3 wmr/av’, M < 0,Imr/ am?  a) Vrpourennas aspauus, GpUasTpoBaHue, Fe< 0,3 mr/am’,
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Co, ’ cB. <45 mr/ 1v°, pH >
6.8, 1<0

crabunu3anys, o0e33apaxuBaHue

Mn< 0,1 mr/ am°

2.2

Fe<5 MF/ﬂMS, M <0,5mr/ ﬂM3
2-
CO3 cB. <45 MF/ﬂMS, pH>7,2

I'myGokas asparust, «cyxoe GUIbTPOBAHHEY,
crabunu3aius, 00e33apaKuBaHIe

Fe< 0,3 mr/ z[M3, Mn
<0,1 mr/ ,HM3

2.3

Fe<10 MF/I[M3, Mn<1 mr/ ﬂMS,
2-
C0, ¢B.<200 Mr/ v, pH> 6,0

BuocopOrist, GpunbTpoBaHue, CTAOMIN3AIINS,
o0e33apaxuBaHue

Fe< 0,05 mr/ I[Ms,
M < 0,05 mr/ z[M3

3.1

Fe<15 mr/ av®,Mn <1,0 mr/mm’
2-
CO0, ¢B.<200 mr/ov’; pH> 6,0

buocopbuus , puneTpoBanue, crabumusanus,
o0e33apaxuBaHue

Fe< 0,3 mMr/ av°,
Mn<0,1 mr/ I[Ms

3.2

Fe<20 mr/ I[M3, M < 2 mr/
2-
,IIM3, F<1,5 mr/ I[M3, CO3 cB.<

200 mr/ I[M3; pH>6,0

a) BrocopOrust, BBOI IepMaHraHaTa KaJius,
(GbuIbTpOBaHME, CTAOITU3AIINS,
o0e33apakuBaHue

Fe< 0,1 mr/ av®, Mn
< 0,05 mr/ am®

6) ['my6okas aspanus, unsTpoBanue,
030HMpOBaHue, copOuust Ha ['AY, ctabunuzanus
o0e33apakuBaHue

Fe<0,l mr/ am®, M
< 0,05 mr/ '’

3.3

Fe<20 M12"/ Z[MS, Mno < 1,0 mr/
Z[M3 CO3 cB. <200 mr/ Z[MS;
pH> 6,0

I'myGokas asparus, GIIBTpOBaHHE,
030HHpOBaHHE, copOrms Ha [AY,
obecdropruBanue Ha QIIBTPE C
aKTHBUPOBAHHBIM OKCHIOM JIOMHUHUS,
cTabunmsanysi, 0oe33apaKiBaHue

Fe<0,l mr/ ,I[M3, Mn
< 0,05 mr/ I[Ms,
F=(0,7-1,5) mr/

m°

41

Fe< 25 mr/ ,I[MB, Mn< 3 mr/
M, F< 1,5 mr/ Z[MS, C02CB. <
200 mr/ ,I[MB, MUHEpaTU3aLus

<1000 mr/ v’ pH>6,0,1 <0

I'nyOoxkas aspaiust, Koarysiuys, GaoKysius,
(unpTpOBaHKe, 030HUPOBAHKE, COPOIHS Ha
T'AY, crabunmsanus, ob6e33apaxuBaHue

Fe< 0,3 mr/ ,I[M3, Mn
<0,1 mr/ ,Z[M3, IL +
0,3

4.2

Fe< 30 mr/ ,I[MB, M < 5 mr/
,L'[MS, F<7 mr/ Z[MS,
Munepamm3zarus <1000mr/ ,I[M3
C0,cB.< 200Mr/)1M3;pH> 6,0

['myOoxkast a3panust, KoaryJsinus, puibTpoBaHue,
030HHpOBaHHE, copOrms Ha ['AY,
($UIHTPOBaHNE HA AKTUBMPOBAHHOM OKCHJIE
QIIOMHHUS, CTadMIM3aIms, o0e33apaxuBaHue

Fe< 0,3 mr/ ,I[M3, Mn
<0,1 mr/ Z[MS, F
=(0,7-1,5) mr/ e,
1,>0

4.3

Fe< 3 mr/ }IM3, M < 5 mr/ ;:[M3,
F<7 mr/ }IM3,
MuHepanuzanusa< 2000 MF/J:[M3,
C0,cB. <200 Mr/ v pH > 6,0

BuocopOrus, koarymsmms,
oy, GUIBTPOBaHUE, BBOJ
nepMaHraHara Kaius, QuIbTpOBaHuUE,
aJIeKTpoaAnanu3, copouus Ha [AY,
crabmnmzanus, 00e33apakuBaHNe

Fe< 0,1 mr/ JZ[M3,
Mn< 0,05 mr/ JZ[M3,
F<1,5 mr/ }Z[MS,
MHHEpaIu3anus <
400 mr/ z[M3

4.4

Fe< 30 MI‘/J:[Ms, M <5 MI‘/JZ[Ma,

F<7MI‘/JZ[M3, C030B<2OOMF/}IM3,

MuHepanu3anusi<l000mr/ L[M3,
pH > 6,0

BuocopOus, xoaryssiuus, Giaokysmus,
¢bunbTpoBanue, GUILTPOBAHKE Yepe3
moaudunuposannyio KMnO4 3arpysky,
(hunbTpOBaHME Yepe3 aKTUBUPOBAHHBIN OKCHU]L
AIIFOMUHUS, cTabuIM3aIys, 00e33apakuBaHue

F<0,7-1,5 mr/ )Z[MS,
Fe< 0,3 mr/ I[Ma, Mn
<0,1 mr/ }Z[MS

51

Fe<40 Ml“/I[Ms,MH <7 mr/ ):[MS,

F< 7 mr/ I[M3, MUHEpaln3alus

<5000 mr/ gm®, CO,cB. < 200
Mr/ v, pH>6,0, 1 <0

I'myGokast asparuisi, Ipeo30HUPOBAHHE,
(ubTpOBaHKE, 030HUPOBaHUE, PUIBTPOBAHUE,
aneKkTpoauaius, copouus va [AY,
crabmm3anus, 00e33apaKuBaHue

Fe< 0,1 mr/nv® Mn<
0,05 mr/ )IM3, F<15
mr/ )IM3,
MUHEpaIIU3aIus 10
500 mr/ )IM3

52

Fe<40m /I[M3, Mn < 7 mr/ am’,
F<10 Ml“/I[Ms,
MuHepanuzauus <5000 Ml“/I[Ms,
C0,cB. <200 mr/av’, pH > 6,0

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

Fe< 0,1 mr/ mv®, Mo
< 0,05 mr/ ,uM3,
Munepanuzauus
<300 mr/ ,uM3,

F=0,7-1, 5 mr/ e
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6) brocopbOumst, koarymsiwys, QIoOKyIsAIys,
¢uIbTpOBaHKE, BBOJI IEPMaHraHaTa Kajus,
¢unbpTpOBaHKE, OOPATHBIA OCMOC,
(amexTponuanu3) cTabuI3anus,

o0e33apaxuBaHue

Fe< 0,1 mr/ av®, Mo
< 0,05 mr/ e,
LBETHOCTH < 5 rpaj,
MUHEpaJIU3aIs
<300 mr/ ,I[MS, F=
(0,7-1, 5) mr/am°

Ta6J'II/IHa 14.0OcHOBHBIE TEXHOJIOTUYECKHUE MCTOJBI ITO0 OYHUCTKC ITOA3CMHBIX BO/J OT
IMPUPOAHBIX KOMIIOHCHTOB M aHTPOIIOTI'CHHBIX BanHSHCHI/Iﬁ

BOJEI

Cnoco0, MeToxa Kon Cnoco0, MeTox Kon
VipolieHHas aspanus VA Buosornueckas qeHuTpUUKALNS b/IH
Abspanus A Wonnsiit oomen no
CopOrtus /dunprpanms Ha
Jerazanus i MOIU(PUIMPOBAHHON LIEOTUTOBOM C/oM3
3arpyske
I'myOoxkas aspanust TA Ilogkucnenue Ilonxwucn.
0O6e33apaxuBaHue 0063 ONEKTPOXUMUYECKUN METOA OM
WNonnbiit 0OMeH Ha CEIeKTUBHBIX
®dunsTpoBaHue o NOCC
cMOJIax
DunpTpoBaHUE
“p d1, PearentHoe ocaxxneHue PO
MIepPBOM CTYNIEHU
buocopbrus bC XJopupoBaHue X
Beenenne KMnoO, KMnO, | dnorarms ¢ npumenenneM peareHToB @©P
O30HHpOBaHUE O3 O30HHpOBaHKE B coueTanuu ¢ YD O3+Y®
Koarymsiust K OxucauTens Oxkwuca.
DnoKyIsIHs ®n BBo mopomkoo6pa3Horo yrist ITAY
OuUIBTpOBaHUE Yepe3 3arpy3Ky C
AKTHBHPOBaHHBIM OKCHJIOM AOA
bap6otupoBanue Bo3myxa bB
QJIIOMUHUS /TpaHylnupoBaHHbIM [/ TAY
yriieM
DNEKTPOIUAIIN3 OJ1 Hacanounbie KOJIOHHBI HK
dunsrpoBaHue
yepe3 MoIu(pUIIMPOBAHHYIO oM3 BakyyMmHas nerazanus B/
3arpysKy
OO6partHbIit 0cMOC 00 Ilennas geraszanus na
0
Vnsrpadunsrparus YVo Harpesanue t
CrabunuzanuonHast oopadoTka C

Ta6nuna 15. Anroputmusaius BeI0Opa TEXHOJIOTUM OYUCTKHU MOA3EMHBIX BOJ OT

IIPUPOIHBIX IPUMECEN.
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VYcinoBHOE
Kinace |TTonkmace TexHoornueckue cXeMnl 00o03Ha-
YCHUC
i 1.1 I'A—>C —>003 T1
1.2 t*—>A-J1— C—>003 T2
2.1 VA —> ® —>C—>003 T3
2 2.2 TA—> ® —>C—>003 T4
2.3 BC — &—> C —>06063 TS5
3.1 BC — ® —> C —>003 T6
a) BC—>KMn0, —>® —> C —>063 17
3 32 6) TA —> & —>03 —> TAY —> C —>0063 T8
3.3 A —> ® —>03—>TAY —>AOA —> C —>0063 9
4.1 TA—>K—>0n —>® —>03 —>TAY —> C —>0063 T10
4.2 A —>K-—>® —>03—>TAY —> AOA —>C —>0063 T11
4 KMnO, —> BC—>K —>®n —> & —> & —> ] —> TAY
4.3 4 T12
—> C —>0603
4.4 BC —> K —>®g —> ® —> ®M3 —> AOA —> C —>003 T13
5.1 A —>03—> ® —>03—>0 —> D) —>TAY —>C —>0063 T14
5 a) TA —>K —>® —>03—>® —>DJ] —>TAY —> C —>0063
5.2 6) BC —>K-—>@n1—> ® —>KMnO, —> ® —> 00 —> T1S
9] —> C —>003

OnucaHue TEXHOJOTHYECKUX METO10B

m  Abparus, HaropHas U Oe3HaNopHasl.

Absparusa - mporecc, 1LeNbl0 KOTOPOro SBIISETCA OKHCICHHE JKejle3a U
MapraHiia, a TaKXe KOMIIeHcalusi AeduiuTa KUCIOpoAa B HMCXOIHOM BOJAE U
OCBOOOXKJICHHE BOJBI OT HEXKEJIATeIbHBIX WM M30BITOYHBIX Ta30B - YIIIEKUCIIOTO
rasa u CepoBOJ0pO/a.

Metoabsl a’panid MOXHO KJIacCU(UIMPOBATh MO CIMOCO0Y KOHTaKTa
JKUJIKOM M Ta30BOM (ha3: CTEKaHUE BOIBI 110 IOBEPXHOCTH, Pa30PHI3rMBaHKUE BOJIBI 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 KHUCIOpOJa, CEpOBOAOPOJA,
VIJIEKUCIOro Ta3a. B pe3ynbraTe mnoBblIaeTCs YpoBeHb pH, cHuxkaercs
arpecCMBHOCTh BOJBI. /[ 4aCTHMYHOIO yAalleHHs YIJIEKMCIIOro rasa mpoueaypa
OCYUIIECTBJISIETCS. C TOMOIIbIO pa30pbI3rUBaHus, OapOOTaka, MEXaHUYECKOTO
JIUCIIEprupoBanus. Bce cHCTEMBI OTIYyBKM SBISIOTCS NPOTHUBOTOYHBIMH. JlJis
0osee riay0OKOro yajgeHus ra3oB MPUMEHSIOTCS BaKyyMHBIE JIEra3aTophbl.

m  Mukpodunbrpanusi.

[Ipumensierca s ynalleHWsT M3 IOBEPXHOCTHOM BOIBI BOJOPOCIIEW,
IUIAaHKTOHA Ha OapaOaHHBIX W JUCKOBBIX MHUKPO(HUIbTpax, 000pYIOBaHHBIX
GUIBTPYIOIIMMHU 3JEMEHTAMU W3 TOHKOM METAJNIMYECKOW WM IIaCTMAacCOBOM
ceTku c pasmepom otBepctuit 20760 MM (MukpoduisTpsl) u 0.370.5 mm
(OGapabaHHBIC CETKH).

m  XHMHYECKOE OKHCIEHHWE: XJIOp, THMIOXJIOPUT, O30H, MEPMaHIaHAaT
KaJIUs.

Bo3moxHbIe 001aCTH TPUMEHEHUSI OCHOBHBIX OKHCIIUTENIEH: OKUCICHHUE
’Keje3a U Mapraiiia, aMMOHUHHOTO a30Ta, CHU)KEHHE LIBETHOCTU OPTaHUYECKUX
coenHeHni. OrpaHuYeHns B IPUMEHEHUH OKUCIUTENEH:

- IpY IPUMEHEHHUH XJIOPA - 00pa30BaHUE XJIOPOPTaHUUYECKUX COCTUHEHUM
Y TIOSIBJIEHUE MPUBKYCOB;

- IpY IPUMEHEHUH 030Ha BO3MOXKHO 00pa3oBaHue OpOMaToB;

- TpU NPUMEHEHUH MEepMaHraHaTa Kajusi BO3MOXHO MOSBIICHUE

OKpalllMBaHH:A BOJbI U OCaaKa.

KOAaryJsinus - GIOKYJIAIHS, BO (PIOKYISITOpaX ¢ MPUHYAUTEITHEHBIM
nepeMermBaHueM, CyIb()aToM WU OKCUXIIOPUIAMU aTFOMUHHS.
KoarynupoBanue Boabl - Tmpolecc O0OECIBEYMBAHUS W OCBETICHUS
IIPUPOJHON BOABI C NPUMEHEHHUEM pPEAareHTOB - KOAryJIsIHTOB, KOTOpBIE IIPH
B3aMMOJCHCTBUM C THAPO30JISIMHU U PACTBOPUMBIMH MPUMECSIMHU 00Pa3yIo0T OCaI0K.

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 roxymnsiusa. OObraHOEe BpeMs (QIOKYISIUN 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.

OTtcranBaHue, TPAAUIIMOHHOE, TOHKOCIOHHOE U CKOPOE, OCBETIICHUE B CIIOE
B3BECILICHHOTO Ocajika. PacnpocTpaHeHHbIN Mpolece pa3iaesieHus: TBepaoi 1
)uako (a3. Beibop Meroma u mapaMeTphbl 3aBHCAT OT THAPABIMYECKON
KPYITHOCTH YaCTHII, BBIJICTSIEMbIX U3 BOJIBI.
[Ipumensiercs B ciaydasX 3HAYUTEIBHOTO COJEpKaHUS B3BEIICHHBIX
BCIIIECTB, IPEBBIIAIOIICTO JKOHOMHUYECKHM OOOCHOBAaHHYIO  TIPSI3eEMKOCTD

MCXaHHNYCCKUX (bHHBTpOB.

doTtams.
n
®dnoramus mpeacTaBiIseT coOoi mporece pasaeneHus (a3: KUIKOCTh -
TBEPJIOE BEIIECTBO, MPUMEHSIEMbIM B OTHOIIEHWH YaCTHII, TJIOTHOCTh KOTOPBIX
MEHBIIE IUIOTHOCTH KUIKOCTH.
@dnoTanuys MTPOUCXOAUT B NPUCYTCTBUU PEAreHTOB II0JI JICHCTBUEM
MHKpPOITY3bIPbKOB BO3/1yXa, KOTOPBIA PAacTBOPSETCS B BOJAE MOJ JIAaBJICHHUEM.

VYnenpHble Harpy3kd BOJbI  BO  (JIOTATOpax 3HAUYUTEIHHO  MPEBBIIIAIOT

COOTBCTCTBYIOIIMC HAI'PY3KH B OTCTOMHMKAX U OCBETIUTEIISIX.

. @unbTpanys Ha KBAPLEBOM MECKE WIN IPYTUX MHEPTHBIX MaTepuaiax,
OJTHOCTYIIEHYATAas U IBYXCTYIIEHYATas.
QunpTpaus Ha KBAPLEBOM IIECKE WJIM APYTHMX HHEPTHBIX MaTepualiax
MOKET OCYULIECTBIISITHCS B HAIOPHOM U O€3HANIOPHOM PEXHMaXxX, U MPEJCTaBIsAET
U3 ce0s TMpoIecc pa3liefieHus] JKUJIKOCTH M B3BELIEHHBIX BEUIECTB MpU

IIPOXOXKJIEHUN 4Yepe3 MOPUCTYIO Cpely, TEOPETHUYECKH 3aJEPKUBAIOLIYI0 BCE

YaCTHIIbI B3BELIEHHBIX BEILECTB U MPOITYCKAIOIIYIO KUJKYIO Pa3zy GuiIbTparui.
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OCHOBHBIM  TEXHOJOTHUYECKMM TapaMeTpoM Tporecca (GUIbTPAINH
SBJIICTCSI TPSA3EEMKOCTD (PHIIBTPA MEKTY IIUKIAMH PETECHEPAITHH.

B TexHonornyecko NMHUW JNBOWHOM (UIBTpAlIMM TIPUMEHSIOTCS JIBE
MocJIeIOBaTeIbHBIC CTyNeHH. Ha TepBOi CTYNMeHW MCHOJIB3yeTCs IIECOK ¢
MOBBIIMIEHHBIM 3(P(EKTUBHBIM pPa3MEpOM YaCTUIl, U B HEM MPOUCXOAUT rpyodas
dbunprpanus. Ha BTopo cryneHu QuibTpanus ¢ OJHOCIOWHON TOHKOM (IIECOK)

WJIY JIBYCJIIOWHOM 3arpy3KOH.

OunpTpanivg Ha yIbTpadUIBTPAIIMOHHBIX MEMOpaHaX, BaKyyMHas U
HanopHas. MemOpaHHast  ynapTpauibTpalMs MPOMYCKAeT BOLYy H
pacTBOpPEHHbIE B HEH COJNM, 33JC€p’KUBACT B3BEIICHHBIC BEIECTBA,
KOJUIOMJbI, KpPYIHBIE pacTBOPEHHbIE (QOpMbI  (MaKpOMOJEKYJIbl) U
cneuu@uueckue 3arpsi3HeHus, Takue Kak Oakrepuu, BUpychl. Pazmep mop

yibTpaduibTpaluoHHbIX MeMOpaH coctasisgeT 0,01 - 0,05 MxM.

HanopHast ynbTpadunbTpaliioHHas MeMOpaHa HMeeT 0oJiee BBICOKHE
CKOPOCTH (UIbTPALlMU B CPABHEHUU C BaKyyMHOU. B oTinuue ot ¢punbrpanum Ha
KBaplIeBOM IE€CKE WM JIPYTUX HHEPTHBIX Marepuainax, yJlbTpaduibTpaluuoHHbIE
MeMOpaHbl HE HMMEIOT OrpaHu4YeHHi Mo rps3eémkocTH. (6e33apakuBaroInn
dbakTop yabTpadUIBTPAIMOHHBIX MEMOpaH Ha TMOPANOK BBIINIE, YeM Y

yIbTpa(HOIETOBOTO O0ITYUCHUS.

. JloouncTKa aKTUBUPOBAHHBIM YTJIEM.

PanmonanbHO MCIIOIB30BaTh HA 3aBEPILIAIOLIECH CTAAUU OUYMCTKU BOABI JJIs
yAAJEHHUs 3amaxoB, MPUBKYCOB W XJIOPOPraHUYECKUX COCAWHECHUW TIpHU
o0OecreueHn HOPMATUBHOTO KAa4eCTBA BOBI MO TMOKA3aTEIsIM Keje3a, MapraHell,
[IBETHOCTh, OKUCIIIEMOCTh Ha MPEAIIESCTBYIOMINX CTAAUAX OUUCTKU. CPOK CIIYKOBbI
AKTUBUPOBAHHOTO YIJISI MMEET CYIIECTBEHHBIE OTrpaHUYCHUS TPU NPUMEHEHUU

IIPEIBAPUTEIBLHOTO XJIOpUpoBaHus. [IpeaBapuTenbHOE O30HMPOBAHUSA BOABI C

murnMansabiME go3ame (1...1,5 /M%) crocoberByer Gomee 3hdEKTHBHOMY H
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KAUECTBEHHOMY  YAQJICHHIO  3alaxoB, MPHUBKYCOB U  XJOPOPraHUYECKHUX
COEJIMHEHU U3 BOJIbI, a TAK)KE MPOJJIEHUIO CPOKA CITY>KObI YTOJIBHOM 3arpy3KHu.

m  OO0e33apaxxuBaHue.

HeoOxogumocth M pexumbl 00€33apakMBaHUsl BOJBI IPU IOAAaYe B
BOJOIPOBOJHYIO  CE€Th  yCTaHaBIMBaeTcs  opraHamu  PocnoTtpeOHan3opa.
[IpumeHeHne KHIKOrO XJIOpa CBA3aHO C BBICOKUMU TpeOOBaHUSMH K
0€30MacHOCTH €ro XpaHEHHs M TPAHCHOPTUPOBKU. B 3TOMl CBS3M NpeanoyTeHue
4acTO OTAAIOT aJbTEPHATUBHOW TEXHOJIOTMHM o00e33apaXMBaHus, B T.4.
KOMOMHUPOBAHHBIX CXeM (yJIbTpa(HOJET - TMIOXJIOPUT HATpPUs, O30HHMPOBAHUE
(pa3nu4HbIC KOMOMHAIIUK ) — TUTIOXJIOPUT HATPUS U T.I1.).

B BOJONPOBOAHBIX CETAX 3HAYMTEIBHOM MPOTSHKEHHOCTH U C LEJBIO
CHI)KEHHUSI 00pa30BaHUs XJIOPOPTAHMYECKUX COEAMHEHHN HHTEpEC MpPEICTaBIIAET
IIPUMEHEHUE TEXHOJIOTUU XJIOPAMMOHHU3ALUH.

m  KoppektupoBka akTuBHON peakuuu PH Bojbl, ogaBaeMoO B CETb.

[Ipouenypa KOpPpEKTUPOBKM BOJOPOJHOTO mokazarens pH  Boasl,
IIO/IABaEMOM B CETh, 3aKJIIOYAETCS B KOPPEKTHUPOBKE KaJIBLMKA - YIJIEPOJHOIO
paBHOBECHS, JJIS 3alUTHl COOPYXEHUN U CETH OT KOPPO3UHU WIH OT 00pa3oBaHUs
COJIEBBIX OTJIOKEHUH, a TaKKe Ul 3alllUThl 310pOBbs noTpeduTeneil. OCHOBHBIM
peareHToM KOppeKTUPOBKU pH BOJIBI SIBISETCSA U3BECTD.

KoMIuiekcHble TEXHOJIOTMYECKUE PEUIEHUs! MO0 BBIOOPY MEPCIEKTHUBHBIX
TEXHOJIOTHUA HAaxXOJATCA B 3aBUCUMOCTH OT aHajW3a KauyeCcTBA MCXOJHOM BOIbI U
JOJKHBI BKJIFOYATh ONTHUMAJIbHBIA HA0Op JIsi KaXJA0ro KOHKPETHOro oobekTa. B
KadyeCcTBEe MPUMepa MOXKHO MCIIOJIH30BaTh JaHHbIE Tabuuibl 16, 17.

Tabnuia 16. KoMmiekcHbIe TEXHOIOTUYECKHE PEIICHUS TI0 BHIOOPY TEXHOIOTHH.

[Tokazarenu BapuaHTbl npuMeHEHUs TEXHOJIOT U
Ka4yeCcTBa BOJIbI

«Kene3o obueey, Bapuant 1: Aspanus, puinbTpanus Ha KBaplieBOM NecKe, 00e33apakuBaHue.

3
mr/ v, meree 3,0 Bapuanrt 2: Xumuueckoe OKucIeHre, GUIbTPaIys Ha KBapIIEBOM TIECKE,

o0e33apaxuBaHHeE.

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

mr/ ov® 3,0 - 10,0 00e33apakKUBaHME.

00e33apaxuBaHue.

BapuanTt 1: XuMndeckoe okucienue, GUIbTpaIis Ha KBapLeBOM IECKe,

BapuanTt 2: XuMudeckoe OKuCIIeHHe, OTCTauBaHue, GUIBTPAIUs 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: Koarynsuus, Gprokynsnusi, oTcTauBaHue, QuiabTpaims 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

Koarynsmms, ¢pnokynsamus, orctanBanue, GUIbTpanus Ha KBapleBOM IECKe,

Bapuant 2: [loamenaurBanne, XMuMU4E€CKOE OKUCIIEHUE, KOAryJIsLus,
(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- QUIBTPOBAHHE Yepe3 KBAPIEBYIO MYTHOCTh 1,7-5 (0,2-0,6) mr/ am°
3arpy3ky -aacop6ius Ha TAY -NaClO IIBETHOCTH 10-30 (< 5) rpan.
nepMaHTaHATHAS
OKUCIISIEMOCTD 1,4- 14(0,6-1,8) MrO2 / o
(beHoNB 1-8 (<1)mxkr/ am®
HeQTeNnPOLYKTHI 710 4,9 (<0,1) mr/ am°,
JKEJIe30 0,2-12(0,1-0,2) mr/ e,
MapraHerl 1o 1,4 (0,05-0,1) mr/ zLM3
PH 6,3-7,8,
JKECTKOCTh 2,8 MMoIIB/ iM°
[IEJIOYHOCTH 2-2,8 MmmoIe/ ,I[M3
Abparus - gera3anus - KoaryJIupOBaHUE - MYTHOCTB 0,4-1,5 (0,2) mr/ zLM3
¢uIpTpOBaHHE 030HUPOBaHUE - ancopOums Ha [AY - [BETHOCTD 3-20 (< 5) rpan.
(NaClO). TepMaHraHaTHas
OKHUCIISIEMOCTD 2,5(1,8) MrO2 / av®
(beHOoB 1-3 (<1) mxr/ am®
He(PTEPOYKTHI 1o 4,9 (<0,1) mr/ ILMS,
KeJe30 1o 21 (0,05 mr/ e,
Maprasel 110 4 (0,05) mr/ om®
pH 6-8
JKECTKOCTh 4-8 mMoIIb/ le3
MIEeT0YHOCTD 1,5-2,5 mmons/ M’
Anparnus - rerazanus - o0e3xKele3uBaHNe-aIcopOIHs Ha| TeMmneparypa 1-5°C
I'AY - noHHBIHM OOMEH HAMOHMTE - LIEONHUTE (HAIp. 3anax (CepoBOJOPO/IHbIH) 3-5 (orc.) Gamn
xmHonTHonute B Na-hopme) — 06e33apaxuBanHne TIepMaHraHaTHAs ;
(NaClO). OKHUCJIIEMOCTh 1o 8 (5) MrO2 [ nm
(beHob 15 (<1) mxr/ oM
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ancop6ouus Ha [AY - Y®- obe33apaxkiBaHue.
2. Aspanys — IepBUYHOE 030HUPOBAHHUE

a30T aMMOHUMHBIN

LIBETHOCTh 50-100 (8) rpan.
a30T aMMOHUIHBIN 15 (otc.) mr/ oM
MeTaH 1o 40 (0,4) mr/ M’
YIJIEKUCIIOTA 1o 160 mr/ L[M3
HeQTEnpOIYKTHI 10 1 (<0,1) mr/ o,
JKene30 oo1ee mo 12 (0,3) mr/ ,Z[MS,
MapraHerl 1o 0,5 (0,1) mr/ L[M3
pH 6-8
[IAB 0,5 (0,3) mr/ ov®
IEJIOYHOCTD 6,5 MMOIB/ z[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: OKHUCJIIEMOCTh 10 25 (5) Mr02/ am*
1. Asparus — nepBUYHOE 030HUPOBAHHUE — (beHobI 25 (<1) Mxr/ 1
00e3)KeNIe3UBAaHIE —BTOPUIHOE O30HUPOBAHUE -
LIBETHOCTH 70 (5-10) rpan.

6,6 (1o 0,3) mr/ ,I[M3

00e3KeNe3nBaHne - BTOPUYHOE 030HUPOBAHHE MeTaH 70 50 (0,5) mr/ ’H3M3
¢ Y BosgeiicteueM - BBesieHueM H202 - ancop6uus yrjeruciora 710 200 mr/ v
Ha [AY - Y®- ob6e33zapaxuBaHue He(TENPOIyKTbI 710 2 (< 0,05) mr/ e,
xKeJe30 ooIee 10 20 (0,05) mr/ ov®,
MapraHerl 1o 4 (0,05) mr/ I[Ms
pH 6
[IAB 2 (0,3) mr/ qm°
Abpanus - rerasanus - NepBUYHOE PEareHTHOE TeMIepaTypa 1-3°c
(bunbTpoBaHKE Yepe3 3arpy3Ky U3 LEONUTa, OaKTepHaNbHOE
obpadoranroro KMm0 . (obezxerne3nBaHme) - 3arpsI3HEHNE 10 10 TIJIK (otc.)
030HHPOBAHUE - OTCTAaMBaHKE -a7COPOLUS Ha LIEOIUTE - nepMaHraHaTHast
BTOPUYHOE PEareHTHOE (HIBTPOBAHUE YEPE3 3arpy3Ky OKHUCJIIEMOCTD 10 25 (5) mrO2 I
13 [I€0JINTa, 00pabOTaHHOTO KMHO4 (memanranamnms) - [BETHOCTb 50-110(10) rpa.
azicopO1IMs Ha 1IeoTuTe -00e33apaKUBaHUE XJIOPOM MapraHeil| 10 2,5 (0,05) mr/ om®
MeTaH 1o 50 (0,5) mr/ zLM3
HeTenpoayKThI 10 4,9 (< 0,05) mr/ av®,

HononuurensHas nH(opMaIus MpeACcTaBiIeHa B COOTBETCTBYIOIIEH TUTEPATYpe, HAIIPUMED —

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

O6e33apakuBaHUe BOAbI.

[Ipu xyopupoBaHMKM B BOJAE OOpPa3ylOTCS HOBBIE XJIOPOPTAHUYECKHUE

COCIUHCHUA], ABJIIAFOITUECA

MPOAYKTaMHU

TpaHchopmaru

3arpsA3HECHUM.

VYrorpebnenue Boapl, cojaepikameid ranoreHcoaepxkamue coenuneHus (I'CC),
MPUBOJUT K YTHETEHUIO WMMYHHOM CHCTEMBI, 3a00JICBAaHUSM TI€YEHHU, IOYEK,
MTOJKEITYJOYHOM M IIUTOBUIHOM KEJE3bl, LIEHTPAJIbHOW HEPBHOW CHUCTEMBI, HO
rnaBHoe — psia ['CC sBistoTCs KaHIeporeHamu (puiiokenue 3).

HexoTopbie mnpuopuTeTHBIE BEIIECTBA, OOpa3yrolmecs B MPoOIEcce

BOJIONIOJITOTOBKM M TPAHCIIOPTUPOBKH, B TOM YHCIIE MPU XJIOPUPOBAHUHU BOIBI,

NpEACTaBJICHBI B ITPHUJIOKCHUN 4,
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K pocry conepxanust I'CC B muTheBOM BOJI€ MPUBOJUT YBEIUUYCHHUE J103bI
M0JIaBa€MOT0 XJIOpa WJIM BBICOKOE COJEpKaHHE B 00pabaThiBaeMoil Bojie 0OIIETO
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 YNAJICHHID COBPEMEHHBIMM METOJIAMHU
BOJOMOATOTOBKU. [103TOMY yCHiIHMS CEIMANINCTOB JOJIKHBI OBITh HAINpaBJIeHbI HE
Ha YyJaJleHWe, a Ha MPEJOTBPAILEHHE O0pa3oBaHUs TaJOrEHCOAEPKAIINX
COEJIMHEHUM.

Takum  o00pa3oM, JokKHA OBITh NPOBEIEHA KOPPEKIHUS  CXEM
XJIOPUPOBAHMS, MPEIIoNararpas OTKa3 OT IOJayd BBICOKHX 03 XJopa B
HEOUYHILEHHYIO0 PEYHYIO BOJY WMJIM IIEPEHOC MECTa BBOJIA OCHOBHOMW JI03BI XJIOpa B
KOHEIl TEXHOJIOTUYECKOM CXEMbI BOJOMOATOTOBKH.

CHIXEHUIO /103bl MEPBUYHOTO XJIOPHUPOBAHUS CHOCOOCTBYIOT IMPOLECCHI
KOaryjmsiiud U (QJIOKYJSIHMHA, B TOM YHCIE€ C HCIOJb30BAaHUEM CHUHTETUYECKHUX
NOJIUAJEKTPOIUTOB.  CHHTETUYECKHE  OpPraHMYECKUE  BBICOKOMOJIEKYIISPHbIE
KOaryJsiHTbl MOTYT TPHUMEHSTHCI COBMECTHO C HEOPTaHUYECKHMH (COJu
ATIOMUHUSA M JKelle3a) WIM, YTO XapaKTEepPHO JJIsi COBPEMEHHBIX TEXHOJIOTHI
OYHUCTKU BOJbl, B KaYECTBE CAMOCTOSITEJIBHBIX OCHOBHBIX pEareHTOB. BBICOKO
MOJICKYJIIpHBbIE (DIIOKYJISIHTHI MPUMEHSIIOTCS, KaK MpaBWJIO, JJs YBEIWYCHUS
s dexTa 0unCTKH BOABI NTOCIIE €€ Koaryauui. CHHTETUYECKUE MOTUAIIEKTPOIUTHI
camu 1o ceOe SIBISIOTCS MAJIOTOKCUYHBIMU COSIUHEHUSIMU, HO MOTYT COJIePKaTh
MOHOMEPHI M MPUMECH, MPEICTABISAIONINE OYEHb BBICOKUWA PHUCK AJIA 310POBbS
HaceseHus. PeanibHasi MUHMMM3AIUsl pyUCKa JUIsl 310POBbsSl HACETIEHUS MOKET OBbITh
JIOCTUTHYTA B YCJIOBHUSAX COOTBETCTBYIOIIETO KOHTPOJII KAueCcTBA PEAreHTOB H
000CHOBaHUSI MAaKCUMAJILHO JOIYCTUMOM J103bI, 00ecreunBarolie 6e30nacHoe ux
MCIIOJIb30BaHUE B TEXHOJIOTHUSIX OYMCTKH BOJIBI.

B 06paboTranHoii Bojie cienyeT NPOBOJUTh COOTBETCTBYIOLINI KOHTPOJIb!

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

nuxJiop-1-nponanoir;
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- nojauAauaiauMeTiiaMMonuid - xsopuasl  (momuIAJIMAX) — mno
rokKasaTessiM octaTouHoro konudecta nonJIAIMAX u JAJIIMAX;

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

[Topsimox Ham3opa 3a UX NMpUMEHEHHEM u3iokeH B MY 2.1.4.1060-01
«CaHUTapHO-3IUIEMUOJIOTMYECKUI HAN30p 32 HCIIOJIB30BAHUEM CUHTETUYECKUX
MOJIUAJIEKTPOJIUTOB B MPAKTUKE MUTHEBOTO BOJIOCHAOKECHHUS.

B0O3MOXHO  HCNONB30BaHME  JAPYTMX  pEareHTOB, B  YaCTHOCTH,
nonurekcameTwieHryanuaasa [1II'MI'], KoTopeiii mpu COBMECTHOM TPUMEHEHUH C
KOaryJsiHTaMd OO€CIIEUYMBAET CHUKEHUE T[OKa3aTesl I[BETHOCTH, CHUXEHUE
nokazarenst MyTHocTH Oosiee yeM Ha 90%, YTO aKTyalnbHO [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 BEIECTBaM M, CJEA0BAaTEIbHO, HE (QOPMHUPYIOT
KaHUEPOTreHHbIA pUCK Uil HaceneHusd, B omune ot ['CC npu xnopupoBanuu. 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 BBICOKasi OCTpasi TOKCUYHOCTh MPU MHTAISALUUUA U B3PHIBOOIMACHOCTb.
I[To Bcem npyrum HEOIArOMPUSTHBIM ISl 3A0POBbsI 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(OPMAIIH, YTO YCIOXKHICT U
YIOPOKaeT TEXHOJOTHIO €T0 MPUMEHEHHUS.

D¢ (DHeKTUBHBIM areHTOM BOJOIOJTOTOBKHU ABJISETCA 030H. [IpemmytiecTBa
O30HA TEpea XJIOPOM COCTOSAT B TOM, YTO O30H YJIY4YHIAET OPraHOJENTHYECKUE
CBOICTBa BOJIbI U 00OecIieuynBaeT OAKTEPUIIMAHBIN dPHEKT MPU MEHbIIIEM BPEMEHU
KOHTakTa. Bwmecte ¢ Tem, mnpu o00paboTKe BOJIbI O30HOM B HeEH
MOTYTOOPa30BBIBATHCSI MPOAYKTHl O30HOJIM3a OPraHUYECKUX BEIIECTB B BHUJIE
KapOOHWIIbHBIX ~COCJIMHEHUN (aNbJETru/ibl, KETOHBI, KapOOHOBBIE KHUCIOTHI,
Opomartbl). Cpenu HUX HaumboJiee OMacHbl MW3-32 CBOEM TOKCUYHOCTHU
dbopmanbaerua u 6poMaThl, OTHOCSIIMECS K KAaHIIEPOT€HHBIM BEIIIECTBAM.

[Ipy o030HUpPOBAHMM IBETHBIX BOJ MOKET MPOUCXOJIUTH TMOBBIIICHUE
KOHIIEHTpanuu ¢eHosa B 00pabOTaHHOW BOJAE B peE3yibTare JIECTPYKIIUU
IYMYCOBBIX CO€AMHEHUM. YacTuyHas JOEeCTPYKUHUS TyMYCOBBIX COCIMHEHUMN
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 CETX.

OnacHoCTh JApYrux MPOAYKTOB O30HOJIM3A [JIsi 3JI0POBbSl BO3pPACTAET B
cllydyae KOMOWHAIMU B cxeMe O0Opa0OTKU BOJbI O30HUPOBAHUS W TOCIIEIYIOIIETO
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

pCaHBHOﬁ TEXHOJOTH4YECKON ITPAKTUKEC O30HHPOBAHUC PpaCCMATPpUBACTCA Kak
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MOIIHAS KOMIUIEKCHAsI TEXHOJIOTMSI OYMCTKUA MPUPOJHBIX BOJ B COYETAHUU C
JPYTUMH TEXHOJOTHSMH. Yaiie BCEro MNPUMEHAETCA «IIPEO3OHUPOBAHUE) -
NepBUYHOE O30HUPOBaHWE B HeOOIbImIUX 103ax 1,5-2,0 Mr/z[Mg, 4TO
1m03BOIACTIO(OEKTUBHO  MPOBOJIWUTH  OKHCJICHHE  PAa3jMYHBIX  IpUMeEcei
coAepKalIMXCsd B MCXOAHOM BOJIE U B COYETAHUM C JAPYTMMH TEXHOJIOTUSIMHU
JOCTUYh XOPOIIMX PE3yJIbTaTOB MO BOJOMOATOTOBKE, TaK K€ BeChbMa
paclpoCTpaHEHO NPUMEHEHHE O30HUPOBAHUS B COYETAHUM C COPOLMOHHOMN
OYHUCTKON «030HO-COPOIHS IMO3BOJISIONICH HUBEIUPOBATh MOOOYHBIC MPOIYKTHI
O030HHPOBAHUS, YJIYYIIUTh OPTraHOJCNITUYECKUE IMOKA3aTEIN 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, HEOOXOJIUMOCTh OO€CIeUeHUs] 00e33apakuBaHUsI BOJbI B OTHOIIECHUU
YCTOMYMBBIX K XJIOPY MUKPOOPTaHU3MOB, 0OOCHOBBIBAIOT 11€71€CO00pa3HOCTh, TaK
Ha3bIBAEMOM, KOMIUICKCHON KOHIICIIUM 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 BBICOKOM CTENeHbI0 A((PEKTUBHOCTH WHAKTHUBAIIUIO
YCTOWYMBBIX K  XJIOPUPOBAHMIO  BHUPYCOB, IMHUCT  JIAMOJUN,  OOLKCT
KPUNITOCTIOPUIUHI, CTIOP CYJIb(PUTPEAYHUPYIOMINX KIOCTPUIUMN.

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

BOJOIIOATI'OTOBKH, YO 06J'IyIICHI/IC MOJKCT HCIIOJIB30BATBCA B PA3JIMYHBIX TOYKaAX
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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,
coAepKalen cCoeAMHeHus xaopa Ha yposHe 1,0-1,2 Mr/IM, SIBISIETCsT Ge30IaCHbIM
MIPOLIECCOM, HE COIMPOBOXKIAIOIIMMCA 00pa30BaHUEM JIOMOJHUTEIBHBIX MOOOYHBIX
TOKCUYHBIX ITPOJTYKTOB.

KomOunanus yinpTpaduoneToBoro o0aydeHns ¢ COBPEMEHHBIMU METOIaMH
rIyOOKOM OYMCTKUA (030HHpPOBaHME M MeMOpaHHas (UIbTpalus) oOecleunBaeT
BBICOKYIO CTETICHb YJaJIE€HUS U3 BOJbl OPTaHUYECKUX COeMUHEeHUI. O30HUPOBaHUE
BOJIbI, MpeiiecTByomniee ¥Y® o6e33apakMBaHUIO, YK€ MHOTO JIET IPUMEHSETCS 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 (uibTpanu. OTU TEXHOJIOTMH TpEJHA3HAYEHBI, B
OCHOBHOM, JIJIs1 PEIICHUS 3a/lad OUYUCTKUA MPUPOJHBIX BOJ B OOIIMX KOMILIEKCAX
BOJIOTIOATOTOBKH. M Cmonp30BaHne MeMOpaHHBIX YCTAHOBOK YacTO IO3BOJISIET
OTKa3aThCsl OT MEPBUYHOTO XJIOPUPOBAHUS, UTO CHIIKAET OMACHOCTh 00pa3oBaHUs
XJIOPOPTAaHUYECKUX COCIUHECHUHN. YIbTpamibTpalio MOXXHO paccMaTpuBaTh U
Kak 2(QeKTHBHOE CPEACTBO 00e33apaKUBaHUs BOJIBI B OTHOIICHUH MATOTCHHBIX
MUKpPOOPraHU3MOB, Takux Kak oouuctel  Cryptosporidium, Oakrepuu
Escherichiacoli, Salmonella, Shigella.

B o6mem cmydae OTCyTCTBHE TMOCHEACUCTBUS TpeOyeT NPUMEHEHHS
XJIOPUPOBAHUS, K TOMY 3Ke, yhabTpaduiabTpanus He Bcerga 3d@exkTuBHa AJis
yAaJIeHUsI BUPYCOB.

[TepcrieKTUBHBIM HaNpPaBJICHUEM COBEPIIIEHCTBOBAHUS MTPOLIECCOB OUUCTKHU
OPUPOAHBIX  BOJA  ABJISETCS  OMOCOPOIMOHHO-MEMOpaHHasi  TEXHOJOTHS.
[IpenBaputensHas o00paOOTKa BOABI IO JJAHHOW TEXHOJOTHUU IO3BOJISET

YMCEHBUIUTE IIPHU IMOCICAYIOIEM XJTOPUPOBAHHUHN 06p330BaHI/IC TOKCHUYHBIX XJIOp- U

47



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 HAaHOPEAreHTOB, CUHTETHUYECKUX U MPUPOIHBIX
HAHOCOPOIIMOHHBIX MarepuaioB. HayuHblii ¥ TNpakTHUYECKUl HMHTEPEC HMMEIOT
pa3pabOTKM MO  HUCHOJB30BAHUIO  OaKTepUIMIHONM W (QYHTULIUIHOU
(G (HEKTUBHOCTH TPAAUIIMOHHBIX W TMEPCHEKTUBHBIX J1€3MH(GEKTAHTOB Ha OCHOBE
HAaHOYACTHIl METAIIJIOB, CIIOCOOHBIX OKa3bIBaTh OMOLMIHOE JIEHCTBHE.

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
METAJIJIOB; JIaHHAsl TEXHOJIOTUSl TMO3BOJISIET PACHIMPUTh TEMIEPATYPHBIA PEXKUM
UCITIOJIb30BAHUS PEAreHTHBIX 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.

PazpabaTpiBalOTCSi TEXHOJOTMM  OYUCTKM  TOBEPXHOCTHBIX BOJ €
MpUMEHEHUEM HaHO(PUIBTPAIIMOHHBIX allllapaToB, B KOTOPBIX COPOIIMOHHBIC
MaTepuaibl HA OCHOBE THJIPOKCUJIATOB MAarHus MO3BOJIAIOT OYMILATH MPUPOIHbBIE
BOJIbI OJTHOBPEMEHHO OT JKeJjie3a, Mapraniia, propa u 6opa.

[IupoKUM CTIEKTPOM aHTUMHUKPOOHOTO IEUCTBUS 32 CUET MAJIBIX Pa3MEpOB

Y 3HAUYUTEIBbHOM YJIETbHOM MOBEPXHOCTH OO0JaJal0T HAaHOYACTHIIBI cepedpa. B

9KCIICPUMCHTAJIbHBIX YCIIOBUAX YCTAHOBJICHO 6I/IOI_II/II[HOC I[GﬁCTBHC HaHO4YaCTHII
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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 ero B (GPUIBTPYIOIINE MaTepuasbl, Ak, KPacKu U JpyTrue
MOKPBITHS 0aKOB aKKYMYJIITOPOB U PE3EPBYapOB YMUCTON BOJIBI.

OuU3NKO-XUMUYECKHE U OHOJIOTMYECKUE, B T.Y. TOKCHYECKHE, CBOWCTBA
HAHOYACTHI] 1 HAHOMAaTEPHAJIOB Ha WX OCHOBE SIBIISIFOTCSI PE3yJIbTaTOM HE TOJIBKO
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 CHCTEMaxX BOJOMOATOTOBKM HAaHOTEXHOJIOTUH MOXKET
OBITh peaTn30BaHO TOJBKO MOCIE Pa3pabOTKU M YTBEPKIACHHS COOTBETCTBYIOIICH
HOPMAaTUBHO-METOINYECKOM 0a3bl.

HcnoJib30BaHME METOA0JIOTUH OLEHKH PHCKa 3J0POBbIO B MPAKTHKE BbIGOPa

TEXHOJIOTUU BOAONOATOTOBKHU U OLeHKHU 3P PEKTUBHOCTU MEPONPUATHI MO
o6ecrnedyeHMI0 Hace/IeHUsI KaYeCTBEHHOM NUThEBOM BOAOM

Merononorus OIEHKH pUCKa 370POBBI0 KaK COCTaBHAsl YacTh MPOIEAYPHI
aHaJM3a PHCKA, BKIIOYAIONIAs KPOME OIEHKH TaKXKe YIPaBJICHUE PHUCKOM,
SBJISICTCS. HEOTHEMJIEMOW YacThIO aHali3a OC30MacHOCTH W OOIICTIPU3HAHHBIM
3¢ (PEKTUBHBIM HHCTPYMEHTOM 00OCHOBAHUS MIPUHSATHUS YIIPABICHUCCKUX PEIICHUIM
B c(hepe oXpaHbl KU3HU U 3[0POBbsI HACEJICHUS U 3aIMTHI MIpaB MoTpeduTeneit (B
JAHHOM CJy4yae MoTpeOuTeNield yCiayr Mo MpeloCTaBICHUIO LEHTPATU30BAHHOTO
BOJIOCHAOKEHWSI), PEIICHUs] MPABOBBIX BOIPOCOB B Cepe «KauyeCTBO MHUTHEBOU

BOJIbI — 3/I0POBbE UETIOBEKAY.
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Hcnonb30BaHWEe  METOJOJOTMM  OIEHKUM pHUCKAa  JOMOJIHSET  METOA
TUTUEHUYECKOTO HOPMHMPOBAHUSI M  OLIGHKA, U TI03BOJSIET  yYCTAHOBUTH
IPUOPUTETHBIE (DAKTOPHI pUCKa, CBSI3aHHBIE C KAYECTBOM MUTHEBOU BOJIbI, YUECThb
COBOKYITHOCTh  BO3JCHCTBYIOIIMX (DAKTOPOB, CHPOTHO3UPOBATH BO3MOKHBIC
MOCJIEJICTBUS Il 3/I0POBbSl B pe3yjbTaTe MOTPeOJICHUS HE KadyeCTBEHHOU
IMIUTHEBON BOJBI.

JlaHHBIE BO3MOXXHOCTHM METOJIOJIOTUM OIICHKM pPHCKa MOTYT OBITh
3¢ (PEeKTUBHO HCMOJIB30BaHBl B IEIAX BbIOOpa HaWIydllled TEXHOJIOTHH
BOJIONIOJITOTOBKM HA BOJIONIPOBOAHBIX CTAHIUAX LIEHTPAIM30BAHHBIX CHCTEM
MUTHEBOTO BOJIOCHAOXKEHUSI B IEIAX OOECICUCHUS HACEJICHUs] KauyeCTBEHHOM
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:

— OMpENENsITh MPUOPUTETHBIE  XO3SUCTBYIONIUE CYOBEKTHI  (CTAHIIMH
BOJIOTIOJITOTOBKK, BOJOMPOBOJIHBIE CETH), HEATEIBHOCTh KOTOPBIX (OpMUPYET
HEMpPUEMJIEMbIE  PUCKH  3JI0POBBIO  TOTpPEOWTENe TUTHEBOM  BOJBI, 4,
CJIeIOBaTeNbHO, TpeOyromme pa3padOoTKu W peau3alid  HEOTJIOXKHBIX
MEpOMPUATUNA IO MOBBIIICHUIO Ka4yeCTBa MUTHEBOM BOAbl U MUHUMH3AIIUN PUCKOB
3I0POBBIO  HACEJICHUS, I[EPBOOYEPEAHOTO BKIIOUEHUSI B  PETrHOHAIbHBIC
MPOTPAMMBI 110 MOBBIIIEHUIO KaueCTBA BOJOCHA0XKEHUSI HACCIICHHUS;

— ONPEACIUTh MNPUOPUTETHBICE KOMIOHEHTHI — 3arpsi3HUTENIM MHUThEBOU
BOJBI, TIO KOTOPHIM B TIEPBYIO Ouepedb CIEAyeT pa3padaThiBaTh W BHEAPATH
aJICKBATHYIO TEXHOJIOTHIO BOJOMOJATOTOBKM C Y4Y€TOM TEPPUTOPHATBHBIX
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 yMPABJICHUYECKHE PEIICHUS N0 BBHIOOPY WHHOBAITMOHHOU
TEXHOJIOTHUH BOJOMOJATOTOBKH ¢ 0OOCHOBAHHEM T'MTHEHMYECKON U SKOHOMUYECKOM
1esecoo0pa3HOCTH BbIOOPA.

Boiaensitor puck mpu ocTpoOM BO3ACHCTBUU, O0YCIOBIECHHBIN 0Jb(aKTOPHO-
pediiekTopHBIM 3P hHeKTOM BO3ICUCTBUSA (OPTaHOJEITUUSCKUN TTPUHIIAIT OICHKH),
U PUCK MPU XPOHUYECKOM BO3JCUCTBUM (KAHIIEPOTCHHBIA U HEKAHILIEPOTECHHBIN),
OOyCIIOBJICHHBII BO3/IEWCTBUEM XHMHUYECKHUX BEIIECTB B TEUCHHE IUTEIHLHOTO
BpPEMEHHU.

[Tpu pemenun 3amad BRIOOpA TEXHOJIOTHH BOJOTOATOTOBKH M BBITOJTHECHUH
OLICHKH pPHCKa 370POBBIO0 HACEICHHS CIIEAYeT PYKOBOICTBOBATHCS OCHOBHBIMU
KpUTepHsIMU B cooTBeTcTBUU ¢ [10], a uMeHHO:

1. /1151 OLIEHKH HEKAaHILIEPOT€HHOI'O PUCKA CIEAYET MPUMEHATh peepeHTHBIE
7036l TIpH XpOHU4YECKOM TmepopaibHoM mnoctymieHun (RfD). PesymbraTtom
BBIYUCIICHUS 3HAYCHHUI PUCKA ABJSCTCS BelMMUnHa KoddumueHt onacaoctu (HQ).

[IpyauMas BO BHHMaHHE, YTO P XUMHUYECKHUX BEIIECTB JCHCTBYIOT Ha
OpraHU3M 4YeJIOBEKa OJHOHAMPABIICHO, JOMYCKAETCS CyMMAIlUsl TOJy4YEeHHbIX
3HaueHui prucka HQ oT BO3aeiCTBHS OTAEIBHBIX BEIIECTB C MOTyUYeHHUEM UHACKCA
omacHoctu (HI), xapakrepusyromuM cTeneHb HEOJAroNmpUATHOTO BO3JEHCTBUSA
CYMMBI 3arpsi3HUTEINICH Ha OTPe/IeJICHHBIE OPTaHbl WJIM CUCTEMbI OpTaHU3Ma.

2. Jlns OUEHKH KaHIEPOre€HHOTO0 pHUCKAa CIeAyeT MPUMEHATh (HaKTop
KaHIIEPOT€HHOTO TMOTEHIIMaaa mpu opaibHoM noctyruieHu (SFO). PesymbraTom
BBIUMCJICHHS SIBJISICTCS BEJIMUMHA WHAMBUIYyAIBHOTO KaHieporeHHoro pucka (CR),
KOTOpass MOXET OBITh pacCuMTaHa KaK OT BO3JCHCTBHS  OTACIBHBIX
KaHIIEPOT€HHOT0-0MACHBIX BEIIECTB, TaK U OT CYMMBI BEIIECTB, 00JIaTAONINX
TaKOBBIM JielcTBHEM. B 3TOM ciydae mpousBoautcs cymmanus 3HadeHuid CR ot
BO3JICHCTBUSI OTACNBHBIX 3arps3uutencii. B Tabmumax 18 u 19 mnpuBeneHs
KJaccu(uKauy guana3oHOB PUCKa.

Ta6nuna 18. Knaccudgukamus puckoB /AJis1 3I0POBbS 32 CYET BElEeCTB,
NPUCYTCTBYIONIUX B MUTHLEBOM BOJIe (7151 BEIIECTB, 00JIaar0ITIX

KaHIIEPOTCHHBIM JICUCTBUEM )
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NnuauBuayanbHbIN
MMOKU3HEHHBIN
Knacc pucka HeoOxonumelie Mepbl
KaHLIEPOTE€HHBIN PUCK
CR
5 o
<10 Huskuit He Tpebyrores
VYBennueHue KpaTHOCTH OIpeIEICHUS
-6 105 v v
>107-10 [Tpuemnemslii | BemiecTB, POPMHUPYIOMIMX HAUOOIBIINH
BKJIAJ] B BEJIMYMHY pHUCKa
5 HezamennurenbHble MEpbI IO CHUKEHUIO
>10 Henpuemnembiii
pHCKa

Tabmuma 19. Knaccudukanusi puckoB JJ1sl 310POBbs 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 OIPEICTICHHS
>0,1-1,0 [Ipuemnemslii | BeliecTB, POPMUPYIOMIHNX HAUOOIBIITUI

BKJIAJl B BEJIMYMHY PUCKa

HezameqymrensHbIe MEPHI IO CHIKEHUTO
>1,0 Henpuemnemslii
pucka

Kpome ykazaHHOTro BBIIIE HWHAWUBHUAYAJIBHOTO KaHIIEPOTCHHOTO pHCKA
3J10POBBIO BO3MOXEH TAKXKE pacyeT MOMYJIAIMOHHOTO PUCKA C YUYETOM KOJIMYECTBA
HACEJIEHUs], HAXOASIEr0Cs MO/ BO3JAECHCTBUEM JAHHOIO YPOBHS PUCKA.

J{nst pa3IuyHbIX UCTOYHUKOB BOJIOCHAOXEHUSI 3HAYMMOCTh YPOBHEH pHUCKa,
00yCIIOBIIEHHBIX BO3JICHCTBUEM PA3JIMYHBIX 3arpsisHUTENEH, OyneT pasnmuuna. [Ipu
WCIIOJIb30BaHUU ISl BOJIOCHAOXKEHMSI TOJI3EMHOTO HCTOYHUKA B TMPOLEIYPY
OIICHKM PHUCKa B 0053aT€LHOM TOPSAJIKE BKIIOUYAIOTCS XUMHYECKHE BEIECTBA —
KOMITOHEHThI TPUPOJHOTO 3arpsi3HEHUs TOJ3EMHBIX BOJ (KambllUid, MarHuMu,

Oapuii, 60p U /p.); IPU UCMOIB30BAHUU MOBEPXHOCTHOTO UCTOYHUKA — BEIIECTBA
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AHTPOTNOTEHHOTO TPOMCXOXKJEHUS — KOMIIOHEHThI COpOCOB B pe3yJbTare
OCYUIECTBJICHUS XO3SIMCTBEHHON JEATEIbHOCTH CYOBEKTOB (IIPOMBILUICHHBIX WU
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 aHAIM3HUPYETCA CYLIECTBYIOIIAs CUTyalus
BOJOMOJATOTOBKM KOHKPETHOW TEPPUTOPUM WIIM BEAOMCTBA C  IO3UILHH
MIPOTHO3UPYEMOT0 pHUCKa. BBINONHsAETCA OnpeneneHne MPUOPUTETHBIX BEIIECTB
(mokazareneit), IS KOTOPBIX  XapakTepHbl  Haubojee  BBIPAKEHHOE
HEeOJaronpusTHOE BO3/IEUCTBUE HA 3[J0POBBE UEIOBEKA, ONPEEIIAIOTCS paCU€THBIM
METOZIOM JI030Bbl€ HAarpy3kd XHMHUYECKHX BEIIECTB C YYETOM OOBEMOB
noTpeOJeHUsT NUTHEBOW BOJBl HACEJICHHEM, IPOBOJATCS pPAacyeTbl PHUCKa OT
ynoTpeOaeHHusl BOAbI C YYETOM CYLIECTBYIOIIEH CUTyallud BOJOMOATOTOBKH IIO
CJIEIYIOLIUM KPUTEPHUSIM:

- KaHIIEPOT€HHBIN PUCK;

- XPOHHMYECKMU HEKAHIEPOTEHHbIM PHUCK, BKIIOYAIOMINNA ONPEICICHHE
kod(punmerToB omacHocTH HQ OT BO3IEHCTBUS OTIEIBHBIX 3arps3HHUTEICH H
uHAekcoB omacHoctd HI myreM cymmupoBaHus KO3(DQHUIMEHTOB ONAaCHOCTU
OTIENBHBIX BEUIECTB, OOJAJAIOIUX OJHOHAINpPAaBICHHBIM JICHCTBUEM HA
OTJeNbHbIE (T.H. KPUTUYECKUE) OpraHbl W CUCTEMBbl YEJIOBEUECKOro OpraHu3Ma
(>KeTy10YHO-KHUIIEUHbI TpPAKT, MEYEHb, MOYKU U JIp.), @ TAKKE BBI3bIBAIOLIUX
CXOXXME€ CHUCTEMHBbIE€ HapyIIeHHUs OpraHu3Ma (MyTareHHOE, TepaTOreHHOE,
HMOPUOTOKCUYECKOE JICHCTBUE).

Ha ocHoBe pacyeTHbIX 3HAYEHUI UHAMBUAYATBLHOTO KaHIIEPOr€HHOTO PUCKA
(KaK OT BO3AECHCTBHS OTIIEJbHBIX KAHIIEPOTE€HHO-OMACHBIX 3arpsI3HUTEINICH, TaK U
OT UX CyMMBbI) PACCUUTHIBACTCS MOMYJISIIMOHHBIN prck mo hopmyre (1):

PCR = CR*n, 1)
rje:

PCR - monyns1ioHHBIN PUCK 3I0POBBIO HACETICHUS,
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CR - 3HaueHMe MHIMBUIYATHHOTO KAHIIEPOTEHHOTO PHUCKA,;
N - KOJIMYECTBO HACEJIEHUS, NOJIb3YIOLIETOCS NMUTHEBOM BOJOW HX JTAHHOU
KOHKPETHOM CHCTEMBI BOJJOCHAOKEHUS.

[leapto 3TOrO 9Tama SBISETCS OMNpPENEICHUE MPUOPUTETHBIX OOBEKTOB
BOJIOTIPOBOJIHOTO XO3SMCTBA, Ha KOTOPBIX HEOOXOIWMO MPOBOJUTH BHEAPEHUE
WHHOBAIIMOHHBIX TEXHOJOTMM B TIEPBYIO O4Yepe/lb, TaK KaK 23TO OOECIeUUT
BBITIOJITHCHHE OCHOBHBIX TpeOoBaHmii (emepanbHOro mpoekra «Ywucras Boma» -
MaKCUMAaJIbHBIK M OBICTPBIM POCT KOJWYECTBA HaceJIeHHUs, O00eCIeUueHHOro
Ka4eCTBEHHOW NMUTHEBOM BOJIoM. Ha 3TOM 3Tame BO3MOXKHO TakKe OMNpPEACIICHUE
MPUOPUTETHOTO TOKA3aTeNsl KadecTBa BOAbl WA TPYINbl  IIOKAa3aTEJeu,
TPEOYIOIIUX CBOSH HOPMaIM3AIIMH 32 CUET MEePCIIEKTUBON TEXHOJIOTHHU.

PacueTsl, BBITIOJTHEHHBIE HA TIEPBOM 3Tarie, HO3BOJISIIOT:

- clieJlaTh BBIBOJ O MPUEMIIEMOCTH/HEIPUEMIIEMOCTH 3HAYEHUN PHCKa OT
ynoTpeOJieHusT MUThEBOM  BOJBI, II0JaBa€MOM  HACEIICHHIO C  YYETOM
CYIIECTBYIOILIETO MOJIOKEHHUS.

- YCTaHOBUTH MPUOPHUTETHBIC OOBEKTHI JIJII BHEAPCHHUS TEXHOJIOTHYCCKUX U
TEXHUYECKUX MEPOTNPHUITHI N0 MOBBIMICHHUIO () PEKTUBHOCTH OUUCTKUA MPUPOTHOM
BO/JIbI OT 3arPSI3HEHHM 110 KOHKPETHBIM XUMHUYECKUM BEIIECTBAM, TPYIINE BENIECCTB.

2. Ha BTOpOM 9Tame, B Cilyyae BbISBICHHUS HENPUEMJIEMBIX YPOBHEH pHCKa
OT YNOTPEOJCHUSI BOJBI C YUETOM CYIIECTBYIOIICH TEXHOJIOTMU BOJOMOATOTOBKH,
orieHuBaeTCs A(HPEKTUBHOCTh U JOCTATOUYHOCTD IMpeJjIaraeMbIX TEXHOJOTHUCCKUX
PEIICHUHN TaKke C MPUMEHEHUEM METOJOJIOTUH OLICHKH PUCKA.

OCHOBHBIM KpPUTEPUEM IIPU BHIOOPE TEXHOJIOTUYECKUX PEIICHUM s
CHUCTEM BOJOIOATOTOBKHU SIBJSIETCS OTCYTCTBUE HENPUEMIIEMBIX YPOBHEM PHCKa
KaK OT BO3JICMCTBUS OTACJBHBIX MMOKAa3aTelei, TaK U OT UX CyMMbl, & UMEHHO —
3HAYCHUH CYMMapHOTO KaHIEPOTEHHOTO pUCKa Wi KOA(D(HUIMEHTOB OMAaCHOCTH
HEKAHIIEPOT€HHOT'0 PUCKA.

[Ipouenypa peanuzali METOJOJOTUM OLIEHKM pPHUCKAa TPU BO3ACHCTBUU

XUMHWYCCKHUX BCIICCTB O(I)I/I]_II/IEU'IBHO 3aKpPCINICHA COOTBCTCTBYIOIIIUM JTOKYMCHTOM
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[10]. Omenka paaMalMOHHOTO pHCKA TMPH MOTPEOJCHUM THUTHEBOH BOIBI
OCYIIIECTBIISICTCS B COOTBETCTBHUH [22,23].

Jl1st cHaOXeHusl HacelleHUsI KaueCTBEHHOW MUThEBOM BOJION 1 obOecrieyeHus
MPUEMJIEMOTO pPHCKa JUIS 370POBBS IMOTpEOUTENel B paMKaxX OLEHKA pHUCKa
OCYUIIECTBJISICTCS. pacueT NapaMeTpoB KaHIIEPOI€HHOINO0 W HEKAHIIEPOT€HHOIO
PUCKOB  3JIOPOBbIO B  COOTBETCTBHM C  JCHUCTBYIOINIMMH  HOPMATHUBHO-
METOJIMYECKUMHU JOKYMEHTaMH, B TOM YHCJE, C Y4€TOM OJHOHAIPABICHHOCTH
JEUCTBUA psJia XUMUYECKUX BEIIECTB HA OIPEACIICHHbIE OPraHbl MM CHUCTEMBI
OpraHmM3Ma 4ejoBeKa.

Jlis BbIOOpa MO KPHUTEPUSM TPUEMIIEMOCTH PUCKOB HWHHOBAIIHOHHOM
TEXHOJIOTMH BOJIOIIOJATOTOBKU IMPOBOJUTCS IMPOTHO3HAs OLIEHKA 3(P(PEKTUBHOCTH
MmeporpusTus. Kak goctaTouHble W pe3yNbTaTUBHBIE JOJKHBI OBITh OIICHEHBI
TEXHOJIOTHH, B PE3YJIbTATE KOTOPHIX COOIOIAOTCS:

— TUTUEHUYECKHE HOpPMaTHUBBI o CaHUTAPHO-XUMHUYECKHM,
MUKpPOOHOJIIOTUYECKUM, Mapa3UTOJOTHIECKHM, BUPYCOJOTUYECKUM IOKA3aTEeNsIM,
YPOBHSIM BMEUIATEIbCTBA MO PAAUOJIOTHYECKUM MOKA3aTEIIsAM;

—  TpUeMJIEMBId  ypOBEHb  TOXXU3HEHHOTO  KAHIEPOTCHHOTO |
HEKaHLEPOre€HHOT'0 pUCKa JUIsl 30POBbsI MOTPEOUTENEH.

Pe3ynbTaTUBHOCTh peanu3aluyd MPOEKTOB MOJEPHU3ALMU  (BHEIPEHUS
WHHOBAIMOHHON TEXHOJOTUM BOJOMOATOTOBKH) (RES) olieHMBaeTcsi 1Mo ypOBHIO
JOCTUKEHHS PUEMIIEMOTO / LI€JI€BOT0 MHAWBUYaIbHOTO U/UITU TOMYJILIMOHHOTO

pHCKa 310pOBbIO TI0 (hopmyite (2):
Res = ——, 2)

20e

R nocne — puck (umouudyanvuwlil u/unu NONYIAYUOHHDIL) NOCAE pPeanru3ayuu
NpoOeKmos  MOOepHU3AYUU (6Hedpenus UHHOBAYUOHHOU mexHo102Ul
8000N0020MOBKU),;

R yen — npuemnemulii / yenesoii ypogensb pucka.
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[IpoekT MoaepHH3auuu (TEXHOJOTMHM  BOJONOATOTOBKM)  CUUTAETCS
pe3ynbTaTuBHBIM npu Res<l.
IIpy HANMUMYUKU HECKOJIBKUX AJIBTEPHATUBHBIX TEXHOJIOTUH BOIOIOATOTOBKH

JUI OJHOTO OOBEKTa BBIMONHAETCS OIeHKA 3((HEKTUBHOCTH KaXKAOW TEXHOJIOTHH

(Eff) mo dhopmyite (3):

AR
Eff — Z(k)+Z(3xcmn)’

3

2oe

AR — pasznocmo éenuyun UHOUBUOYAILHO20 UNU NONYIAYUOHHO20 PUCKA OO0 U NOCTLe
peanuzayuu npoeKma MOOEepHU3ayuYU (8HeOpeHus UHHOBAYUOHHOU MeXHON02UU
8000N0020MOBKU),;

Z — kanumanvivie (K) u esxcecoonvie sxcniyamayuonivie (IKCNI) 3ampamvl Ha
peanuzayuro npoekma MoOepHU3AYUU CUCTEMbL 000CHADINCEHUSL.

Haunbonee 3¢ (hexkTuBHOM cunTAETCS TEXHOJIOTUS C HAMOOJBIIUM 3HAYCHUEM
nokazaresst 3¢ dexrunoctu (Eff).

Jlns 3amau BBIOOpAa MPUOPUTETHBIX OOBEKTOB BOJOCHAOKEHMS I HUX
MIEPBOOYEPETHOTO BKIIFOUCHHSI B PETHOHAIBHBIC / TEPPUTOPUATLHBIC MTPOTPAMMBI
M0 TIOBBIIIEHUIO KAa4eCTBa BOJOCHAOKEHWs HaceleHUus 3(PQPEeKTUBHOCTh MPOEKTa
MOJICPHU3AIIUHU PpacCUUTHIBAETCS 10 Gopmyite (3), rae
AR — paznocms 6enutun NONYIAYUOHHO20 PUCKA 00 U NOCe peanu3ayuu npoeKma
MoOepHu3ayuu (6HedpeHUs UHHOBAYUOHHOU MEXHO02UU 8000N0020MOBKI).

[TonyyenHoe 3HaueHHE MoKazaTens 3PPEKTUBHOCTU SABIAETCA MO CYIIECTBY

3aJaHUCM Ha BBI60p I/IHHOBaHI/IOHHOf/i TCXHOJIOTHHU 110 CIIPABOYHUKY.
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Tabnuna 20. [IpuHIHnBEI THTEHCU(DUKAIINK OTAETBHBIX MPOIIECCOB U
TEXHOJIOTUYECKOI CXeMbI OYHCTKU BOJIbI B COBPEMEHHBIX YCIOBHAX
(MepCHeKTUBHBIE TEXHOJIOTHH ).

TexHonOrMuYeCcKunii noaxoa,

Pewaemasn 3apava

PacwupeHune npumeHeHMa MeTog08
NnpeaoYnCTKU

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

MprMeHeHne KoMNAEeKCHOW 06paboTkM BOAbI
Pa3NIMYHbIMU OKUCIUTENAMM

MpumeHeHne 6onee apPeKTUBHbIX
KOarynaHToB 1 GNOKYNAHTOB, B T.4. C
obe33apakMBaoLWUm AecTBUEM

MpUMeHeHnem cmecuTenein MrHoBeHHOro
AENCTBUSA, IONACTHBIX M KOHTAKTHbIX KaMep
xnonbeobpasoBaHUs, Kamep C
NCEeBAOOKMMKEHHbIM MENIKO3EPHUCTbIM
CNoem, NPoLEeccoB, CNOCOBCTBYHOLLNX
NHTEHCUPUKALIMN OCBETNEHNA BOAbI;

Mcnonb3oBaHWA TOHKOCAOMHbIX Mo,u,yneﬁ,
Pa3/1IMYHbIX CXeM MO OpPraHn3auunm
PEUNPRYNALUNOHHbIX MOTOKOB, NO

opraHn3auunun cnoq B3BeLIEHHOIO 0CaakKa,

npoueccos AMHaMmM4eCKoOro oceetTieHuns,
CKOpPOro oTCtanBaHuA,

Ncnonb3oBaHMe MHEPTHbIX GUABTPYHOLLMX
3arpysoK € NN0THOCTbIO 6o/blLe N MeHblue
NAOTHOCTU BOAbI, C 6onee passuTomn
NOBEPXHOCTbIO 3ePEH; MPUMEHEHME ABYX- U
TPEX-CNOMHbIX 3arpy30K 60/bLIoMN
rPA3eeMKOCTU, ABYXNOTOYHOrO
PUNbTPOBaAHUSA;

JononHeHne pear6HTHOVI TEXHONOTNN
OYUCTKN O30HUNPOBAHNEM, OCYLLECTB/IAEMbIM
B O4HY Uan ABe CTyneHn n COp6LLVIOHHOV1
AOO‘-WICTKOVI BOAbI C UCNOJ1Ib30OBaHNEM

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

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

an Haan4ymun B Boae 0C060 TOKCUYHBbIX
BeLlleCTB NCNOJIb30BaTb O30H, NEPMAHIaHaT

Ka/lnA, NneEPOKCHUA BOAOPOAa, paClUMPEHHOE
OKucineHume

CHM3UTb HarpysKy Ha CKopble GUNBLTPBI,
CHU3UTb PUCK obpasosBaHua TIM ana
KOHKPETHOro COCTaBa UCXO4HOM BOAbI;

MosbilweHne 3pPEeKTUBHOCTU OCBETIEHUA

BOZbl, UHTEHCMUKALMA NPOLLECCOB NPU

CHUXXEHUU yaeNbHOro 06bemMa OYNCTHbIX
COOpPYXKEHUMN

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

MoBblWweHMe KayecTBa GUALTPOBAHUSA BOAbI,
COBEPLUEHCTBOBAHME PEXKMMOB MPOMbIBKM
3arpy3oK U KOHCTPYKL MK cbopHO-
pacnpeaenunTeNbHbiX CUCTEM
GUNBLTPOBANbHbIX COOPYIKEHUI;

MPUMeHATb TEXHONOTMYECKUE peLLeHus,
rapaHTUpyloLmMe KayecTBo BoAbl nocie
CTaHUUKU BOAONOATOTOBKMU
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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. MNoBbiweHne
30 PEKTUBHOCTN OCBET/IEHWNA BOAbI NPU
CHUXKEHUM yaeNbHOro 06bema OUYUCTHbIX
coopyrkeHui. MNosblweHne 3pPeKkTMBHOCTH
NnpoLLeccoB ocBeTAeHUA BoAbl. [oBblWweHMe
KayecTBa PUNLTPOBAHUA BOAbI
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u TpeOoBaHMl K wyactoTe oTOopa mpoO Boabl [DnexTpoHHbId pecypc] URL:
http://www.consultant.ru/document/cons_doc LAW 145875/ (mara oOpareHus
29.06.2019)

P 2.1.10.1920-04 «PykoBOACTBO IO OLIEHKE pHUCKAa JI1 3740POBbsl HACENEHUS IpU
BO3JCHCTBUM  XMMHUYECKMX  BELIECTB, 3arps3HAIONIMX  OKPYXKAIOLIYI0  CpPEay».
[DNEeKTPOHHBII pecypc] URL:
http://www.consultant.ru/cons/cgi/online.cgi?req=doc&base=EXP&n=340210#04638957
234828842 (nara obparmienus 29.06.2019)
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Okpyxaromiasi cpeaa. 310poBbe : cripaBovHOe mmocodbue noj. Pex. M3meposa H.®., -M.:
W3narensctBo Texuuueckoit nurepatypsl, 2016, 384 c.

American Public Health Association [Dnextponsnsiit pecypc] URL: http://www.apha.org
(dara obparenus 29.06.2019)

CamOypckuit I'.A.,IlectoB C.M. TexHonorudeckue W OpraHU3AI[MOHHBIC aACIEKTHI
IPOIIECCOB MOIyUeHHsI BOABI MUTheBOro kadectBa / I'. A. CamOypckwii, C. M. IlectoB. —
[6. m.] : U3natenbckue pemenus, 2017. — 184 ¢. — ISBN 978-5-4483-5369-7

Psi6unkoB b. E. CoBpemennas Bogonoaroroska. — M.: JleJIu mmroc, 2013.- 680 c.
Pemenne Komuccuu Tamosxkennoro corosa ot 18.10.2011 N 823 (pen. ot 16.05.2016) "O
NPUHATHA TEXHUYECKOTO periaMeHTa TaMokeHHOro coro3a "O 06e30macHOCTH MAllluH |
obopynoBanus" (BMecte ¢ "TP TC 010/2011. Texuuueckuii pernameHT TamMOKEHHOTO
coro3a. O 0e30nmacHOCTH MallliH U 000pyIoBaHus")

"MP 2.1.4.0143-19. 2.1.4. IlutreeBasg Boma M BOIOCHAOXEHUE HACEIIEHHBIX MECT.
MeTtoinka 10 OLIEHKE IMOBBIIIEHUS KAaueCcTBAa MUTHEBOW BOJBI, [10/1aBAEMOI cHCTEMaMH
LEHTPAJIM30BaHHOTO MUTHEBOTO BOJIOCHAOKeHUs. MeTonuyeckue pekoMenaauuu" (yTB.
['maBHBIM rocyapcTBEHHBIM CaHUTapHbIM BpadoM P® 27.03.2019)

Metonrka COCTaBIE€HUS PETHMOHAIBHBIX MPOrpaMM  yIy4IIEHUs BOJOCHAOXKEHUS
(yrBepxknéna npukazoMm Munctposs PO Ne253-nip ot 30.04.2019r.)

"CIT 31.13330.2012. CBop mpasui. Bonocnabxxenue. HapykHble ceTH U COOPYXKEHHUS.
AxrtyanusupoBanHas penakuus CHull 2.04.02-84*. C uzamenenuem N 1" (ytB. [Ipuxazom
Munperrnona 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
IPUPOIHBIX MCTOYHHMKOB HOHU3MPYIOIIEro M3iIydeHus» [DnekTpoHHb pecypc] URL:
https://files.stroyinf.ru/Index2/1/4294815/4294815024.htm ([Harta oOparieHus
29.06.2019)
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INPUJIO2KEHU A

IIlpunoxenre 1 AJropuTM BbBIOOpPA TEXHOJIOTUYECKMX pelleHUud ¢
HUCNO0JIb30BaHUEM «CnpaBoyHuKA MepCcneKTUBHBIX TEXHOJIOT Uil
BOJONOATOTOBKH M OYHUCTKM BOAbI C HCHOJb30BAHMEM TEXHOJOIMH,
pa3padOTaHHBIX OPraHU3AUUAMH O00OPOHHO-NPOMBINIJIEHHOI0 KOMILJIEKCA U
Y4€TOM OLICeHKH PUCKA 3I0POBbI0 HACEJICHUA.

v BbIOOD, MOIyYEHHE Pa3pelIeHHs Ha UCIIOIb30BAHNE HCTOYHHKA

BOJIOCHAOKEHUST M 0OecIieueHue MEPOTIPUSTUH, HalIPaBICHHBIX Ha
COXpaHEHHE KadecTBa UCTOYHHKA BOJOCHA0KCHUS HACEICHHOTO MMyHKTa
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 BOJOMCTOYHUKA U PETHOHAIBHBIX OCOOEHHOCTEM, KIMMATUYECKUX U
T'HJIPOre0JIOTHYECKUX YCIOBUI, U o0ecneueHns 0€301acHOCTH, HaJIe)KHOCTH
(YHKIIMOHUPOBAHUS CUCTEMBI BOJIOCHAOKEHUS B 1IEJIOM.

v DKOHOMHYECKAss BO3MOKHOCTh IIPUMEHEHHSI BEIOPAHHBIX TEXHUYECKHUX U
TEXHOJIOTUYECKUX PELICHUM.

IIpumep 1 — noBepxXHOCTHas BOJA.

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),
CE30HHBIE HW3MEHEHUS, MPUCYTCTBHE TYMHHOBBIX BEIIECTB, (UTOIUIAHKTOH,
TemIeparypa < 5 rpajg oonee 5 MECSILIEB B romay.
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DaKTOopHI

[Mpuponuslii hoH

AHTpOHOl"eHHLIC 3arpsA3HECHUA

Puck aHTpOTIOreHHOTO

3arps3HEHUsI

Cynox0aCcTBO

Cenbckoe
XO3SHCTBO,
>KUBOTHOBOJICTBO

Copoc
IMPOMBIIIJICHHBIX
CTOYHBIX BOJ

Cobpoc
HEOYHIICHHBIX
CTOYHBIX BOJI

IToxa3aTenn

t, rpan.
MYTHOCTb

IIBCTHOCTH

NnepMaHraHaTHas
OKHCJIICMOCTb

pH
(hUTOTUTAHKTOH

BEIIIECTBA-0I0PAHTEI,
BBI3BIBAIOIIUE 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
paxrop

t

t
t
t

t

t

t

t

t

ty

t

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

Neo o o 5 HopMaTuBHEIE 3HAUECHHS
n/m o E X = ® é = HoKasareJiei o KjiaccaMm B
22 g g5 E oc 8w cooteerctBum ¢ 'OCT 2761-84 HopmaTtusHsIe
HaumeHnoBanus ZE3 = éz Z23 = E «MCTOYHMKH IHTHEBOIO 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
Q
=4 =6 2
1. MyTHOCTB, MT/1 (HE 056-0.94 033-15 15 15 10 15
6onee) ' ' ' ' '
2. |lBetHOCTBH, TpagycH (HE 56-69 192-35 20 20 50 20
bonee) 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, M1/ v’ 0,068-0,187 0,01-0,03 03 10 20 0,3
5. M, mr/ am® | 0,0035-0,0060 | 0,008-0,01 0.1 1 2 0.1
6. F, mr/ om® 0,01-0,08 0,083-0,01 1,5-0,7 1,5-0,7 5 15
7 Hepmanranathas | g 55 ¢ 39 1,32-2,0 2 5 15 5,0
OKHUCIIAEMOCTh, MrO/ M
8. |Obumas MINICPRIBALINL) 2100-3018 | 1300-1500 1000 1000 | 1000 1000
S _ Obmat 20-25 12-14 7,0 7,0 7.0 7,0
HKECTKOCTh,MI/ M
10. XnopusL. Mr/:[M3 700-900 220-290 350 350 350 350
11. Cynbarsl, 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:

[aHHble no ka4yecTBy BoAbl U3

BOAOCHabxeHns 1 TpeboBaHMAM

noa3emMHbIX NICTOYHUKOB

K RNNA NhANHKLARMOAARMKIX

—

Onpepnenexus BMaoB
3arpsisHUTENen Ha OCHOBaHUM

Knaccudukawmm,

—

BbIGOp cxem 04MCTKM NPUPOAHOWN BOAbI

1 foBefeHusl eé 10 HopMaTUBHbIX

TpeboBaHun (tabn. 13-17)

dopmMmnpoBaHune
TEXHOJIOrMYECKOM
cxeMbl 06paboTku

BOAbl HA OCHOBAHUN

PucyHnox - AnroputM BeIOOpa CXeMbl OUUCTKH TMPUPOTHON BOABI U3 MOA3EMHOTO
WCTOYHUKA BOJOCHAOKEHUS.

B cBs3u ¢ TEM, UTO KQ4E€CTBO IIOA3€MHBIX HCTOYHHKOB BO)IOCHa6)K€HI/I$I T.

N m M mo craTHCTHYSCKHM JaHHBIM IIPOHU3BOACTBCHHOI'O KOHTPOJIA HMMCCT

OTPEEICHHYIO

crienupuKy

I10

CTaOMIILHOMY

IPUPOAHOMY

dony,
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npeBbllnaronieMy TpeOoBaHuss [4] TONBKO B OTHONIGHWM  IIOKa3aTelel
MaKpOCOJIEBOI'O COCTaBa M XapaKTEPU3YETCs OUYECHb BHICOKOM MUHEpAJIM3aIUECH,
JKECTKOCThIO M COJIECOJIEp)KaHUEeM  (XJIOpUIbI), HET  MOJITBEPKIACHHOU
uH(OpPMAITUU TI0 JPYTHUM 3arps3HEHUSIM, B TOM YHCJIC W AHTPOIOTCHHBIM, TO
UCIIOJIb30BaHUsl 00IIero KiaccupukaTopa ¢ LEIbI0 MOA00pa TEXHOJOTUYECKUX
pELIECHUI HE UMEET MPSIMOTO JIEUCTBUSA , & MOXKET UCITOIb30BATHCS YACTUYHO.
PykoBOJACTBYSICh BBIIIEYKa3aHHBIM QJITOPUTMOM, Oa30BBIMH  SIBIISIFOTCS
CXEMbl OYHUCTKM NpuUpogHOd Boabl AS.1 u A.5.2, KOTOpble MO YCIOBUSIM
NPUMEHEHHUSI BKJIIOYAIOT TMEPEUYCHh OCHOBHBIX TEXHOJOTMYECKUX METOJIOB
YAAJIEHHS 3arpA3HCHUN HE TOJIBKO, CBSI3aHHBIX C BHICOKOW MHUHEpaA3alHUEN, HO U

3 3, F < 10 mr/ ILMS,

npyrux npumeceir (Fe < 40 mr/ nm°, Mn < 7 wmr/ am
Munepanuzanusg <5000 mr/ ):[M3, C02cB. <200 mr/ I[M3, pH > 6)

B cea3u ¢ mem, umo 6  nepeuenb MEXHOAOSUHUECKUX MeMOO08
knacccugpukamopa  A.5.1 u A.5.2 (enybokas aspayus, npeo3oHUposaHue
ouocopoyus, roa2ynayus, QIOKYIAYUs, @Guibmposanue, 66800 NepMaHeaHama
Kans, uibmposanue, 00pamMuulll 0CMocC, (NeKMpooualus) cmaburu3ayusl,
obeszapadicusaHniue) 8x005m Memoobvl, 8 MOM YUCIe HANPABIeHHble HA YOAJeHUs

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
(HanodubTpalusi U OOpaTHBIM OCMOC) C HCIOJB30BAHUEM CXEMbI pa30aBJICHUS
CHJIbHOMHHEPAJTN30BaHHBIX BOJ OYHIIEHHOW depe3 MeMOpany Bomoil. [lpwu
MPOCKTUPOBAHUM Ha CTaaAuM Moj0opa o0opyaoBaHus OyAyT MpopadbOTaHbI
BOIPOCHI U 3aMTPOCKTUPOBAHBI COOPYKEHUS 10 COOpPY KOHIIEHTpaTa U CIOCco0y ero
YTUJIA3ALNH.

Q@OUHAIBHBIA BAPUAHT TEXHOJOTMYECKOW CXEMBI JOOYUCTKUA MPUPOIHBIX
MOJ3EMHBIX BOJl PACCMOTPEHHBIX TOPOAOB, CXEMBI PACIIPEICIICHUSI COOPYKEHUN U

THIIBI KOHCTpYKHI/IfI YCTaHaBJIIMBACMOT' O COBPEMCHHOI'O O60py,ZIOBaHI/ISI
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ONpENENseTCS SKOHOMHYECKH OOOCHOBAaHHBIM  pacuéToM B  MPOEKTHOM
JOKYMEHTAallud Ha CTaJAMM NPOEKTUPOBAHMUS MO  PE3YNbTATy TEXHHUKO-
YKOHOMHYECKOTO CpaBHCHHMS BapuUaHTOB, ¢ ydeToM mosokeHus [20] w
UCKJTIOYCHHSI/ONITUMU3ALIMN  TIOBTOPAIOIIUXCS  TpoueccoB. [lociie BhImonHeHus
MPOEKTHO-U3BICKATEIbCKUX Pa0OT MO MPUOPUTETHBIM MEPOIPUATUAM HEOOXOUMO
BBITIOJIHUTH KOPPEKTUPOBKY JTAHHOTO pa3/ieia peruoHaIbHON MPOrpaMMBl.

Craguu O4MCTKHU

aspauus

dunbTpoBaHME

ObecconuBaHue n vmaryeHme

cMmelleHne obpaboTaHHbIX U

HeobnahoTAHHKIX RO

obessapakmBaHue

Pucynok - CTaguu OYMCTKH MOA3EMHOM IPUPOAHON BOJIBI 11O BEIOPAHHBIM
TEXHOJIOTUYECKUM CXEMaM.
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IIpunoxenue 2 3pPeKTUBHOCTh 0OPAGOTKH BOAbI pa3/IMYHbIMUA METOAAMU 110
HEKOTOPBIM IPHMOPUTETHBIM NIOKa3aTeJIsIM

N |Iloka3zaren | Koary- | Xmopu- |O3zonu- | AktuBu- | Monsbii | 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+
JUXJIOP-
STaH
10 | Drun- + +++ +++ +
OeH3011
11 | N-HuUTpO30- +
JTUMETHII-
aMuH
12 | IlenTa- +++ ++
xyopdeHon
13 | Tomyon +++ +++
14 | Kcumnosbr +++
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 3¢ PeKTOB OT psAJa BellecTs,
BEPOATHO NPUCYTCTBYWIIUX B IMThEBOU BoJe

K, | Kanneporen- | Pedepentna | UnauBuyans-
No MF/I[M3 HBIN P HBIA

I1.11 BCHICCTBO IIOTCHIOHAJI 034, KaHIOCPOTCHHBI

(SF,) MI/KT 17§

MO>KM3HCHHBIN
PHUCK
(CR)
1 | AKpUJIOHUTPHIT 2 0.54 0.04 13107
2 | Axprmamug* 0.01 4.5 0.0002 5310
3 | Akpunamur** 0.0001 4.5 0.0002 5310°
4 | Buammxnopun 0.005 1.9 0.00005 1-10"
5 | Mbimssx * 0.05 1.5 0.0003 8710
6 | Mblubsik ** 0.01 1.5 0.0003 176:10"
7 | CBuner* 0.03 0.047 0.0035 1610
8 | CBunew** 0.01 0.047 0.0035 5510°
9 | luxnopmeran 0.02 0.0075 0.06 1.810°
10 | Xnopogopm* 0.2 0.0061 0.01 1410
11 | Xnopodopm** 0.06 0.0061 0.01 4310°
12 | Jlu6pomxmopmeran | 0.03 0.084 0.02 2.96:10"
13 | Bpommuxopmeran | 0.03 0.062 0.02 2210°
14 | Berson* 0.01 0.055 0.003 6.510°
15 | Bensor** 0.001 0.055 0.003 6.510
16 |2,3,7,8 Tetpaxiop- | I/ | 150000 110” 1.810

TOeH30-11-
TUOKCHUH*

17 | Kagmuit 0.001 0.38 0.0005 4510°
18 | Bpomarsl 0.01 0.7 0.004 82:10°

Ipumeuanue: * - [IK mo CaulluH 2.1.4.1074-01;** - TTIK mo I'H 2.1.5.1315-03.
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IIpunoxxeHue 4 HekoTopble BeniecTsa, 00pasywiuecs B npouecce
BOJAONOArOTOBKHU (TPAaHCNOPTUPOBKMU) NUTbEBOU BOABI )*

Ne BemntectBo ['urneHnvyeckuii HOpMaTUB
n/m
1. Xnopodopm (k 2B) 0,06
2. bpomauxmnopmeran 0,03
(x 2B)
3. Bpomodopm (k 3) 0,1
4. ByTtunosslii ciupt 0,1
5. Bunannxnopun 0,0003
6. Humerundranat 0,3
7. | Junoxrundranar 1,6
8. JluxmopyKcycHast KHCIIOTa 0,05
9. 1,2-nuxnopatan (k) 0,003
10. | Au(2-3THareKcn) 0,008
dranar (k 3)
11. | Au(2-3THnrekcn) 0,08
agunuHaT (K 3)
12. | AubpomxmnopmeraH (k 2B) 0,03
13. | Mukpouuctua 0,001
14. | Xnopur 0,2
15. | TerpaxsopmeraH (k) 0,002
16. | TerpaxisopaTaH (K) 0,01
17. | Menraxmopgenoin (ITXD) 0,009
(x 2B) (n)
18. | Tomyon 0,5
19. | Huanuas 0,07
20. | Drunb6enzon (k 2B) 0,002
21. | DnuxnoprugpuH (k 2A) 0,0001

* . v
[Ipumeuanue ) "GoJiee MOJMHBIN TIepeUYeHb BenecTB Oyaet npejactasieH B ['H «['uruennveckue
HOpPMAaTHBBI KauecTBa U 0€30IaCHOCTU BOJIbI CUCTEM LIEHTPAIM30BAHHOTO MUTHEBOTO

BOJIOCHAOKEHUsI»; (K) — KaHleporeH, (2B) - kanuepored mo MAUP; (B2) - (mo EPA);(p) -

06J1anaeT perOHYKTHBHOﬁ TOKCI/I‘-IHOCTLIO;(I/I) - BJIUSICT HAa UMMYHHYIO CUCTEMY.
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IIpunoxxenue 5 UHpopmanus no cymecTByIUM BOAONPOBOJHBIM
COOPYKEeHUSIM OYMCTKHU NOBEPXHOCTHBIX BOJ,

YaeabHnle JaHHbBIE IO

YaenbHass CTOMMOCTH

OueHoYHBIE TaHHBIE 110 pacxony HCIIOIIL3Ve
yAeJbHOH ce0ecTOMMOCTH 3JIEKTPOIHEPIruM HA YEMbIX
peareHToOB B Mpoiecce
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 ce0eCTOMMOCTH IJIeKTPOIHEPTUH HA
peareHTOB B Mpolecce
BO/IbI, HA KY0.M CTAHINH
. BOJIOIOATOTOBKH,
MOJArOTOBJICHHON BOJbI BOJIONIOITOTOBKH, KBT
pyo0./m3
q/m3

Caepxmaible 6,19+30 0,03+8 6e3pearentnoe/0,04
MaJbie 0,4+40,73 0,1-4,1 oe3pearentnoe/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): Kowmruiekc yCTpOHCTB, COOpYKEHHH U
TpyOOIIPOBOJIOB, MpEeAHA3HAUYECHHBIX IS 3a0opa, MOArOTOBKM (miam Oe3 Hee),
XpaHeHUs, TOJa4d K MecCTaM TOTpeOJeHHUS TMUTHEBOM BOJBI M OTKPBITHIN IS
o6riero monp3oBanus. [’OCT 30813-2002, crates 30]

2. Ouomormyeckoe mnorpebnenue  kuciopona; bBIIK:  KomudectBo
PacTBOPEHHOTO KHCIIOpOJa, TOTPEeOIIEMOro 3a YCTAaHOBICHHOE BpeMs WU B
OTIPEICTICHHBIX YCIOBUAX MPU OMOXUMUYICCKOM OKHUCICHUHN COACPIKAIINXCS B BOJC
oprannyeckux BemecTB. [[[OCT 27065-86, cTatbs 30]

3. Bogo3abop (withdrawal of water): 3a0op BoabI U3 BogoeMa, BOJIOTOKA HIIH
noazeMuoro Bogoucrounuka. [[TOCT 19185-73, crates §]

4. BOMOOYKMCTHBIC ycTpoicTBa (water treatment devices): TexHuueckue
U3JIeTusl, IpeIHa3HAYCHHBIC JIJIST OYUCTKH, JOOUYHMCTKHU, 00€33apakUBaHUs BOJIBI C
LEJIBI0 YIYUIIUTh €€ Ka4eCTBO JIJIsl MUThEBBIX U OBITOBBIX HYXkJ yenoBeka. [['OCT
30813-2002, craThs 28]

5. BomomoAroToBka: TeXHONOrM4YecKue MpPoUecchl 00padOTKH BOIBI IS
MPUBEJCHUSI €€ KauecTBa B COOTBETCTBHUE C TPEOOBAHMSIMHU BOJOTOTPEOUTEINCH.
[TOCT 25151-82, cratbs 19]

6. Bomopazoop: Pa3bop, pacnpeenenne MUTHEBOM BOABI HETIOCPESICTBEHHO W3
BogomnpoBoanoi cetu.[TOCT 33937-2016]

7. BomocHabxeHue: BogomnoaroroBka, TpaHCIIOPTUPOBKA U MOJjaya MUTHEBOU
VI TEXHUYCCKOH BOJBI aOOHEHTaM C HMCIOJb30BAaHUEM IICHTPATU30BAHHBIX HITH
HEIEHTPAIIM30BAHHBIX ~ CHCTEM  XOJOJHOTO  BOJOCHAOXKEHHS  (XOJOJIHOE
BOJIOCHA0KEHNE) WU MTPUTOTOBJICHUE, TPAHCTIOPTUPOBKA M T10/1a4a TOPSYCH BOIBI
a0OHEHTaM C WCITOJIb30BAHUEM I[IEHTPAIM30BAHHBIX WM HEICHTPaTN30BaHHBIX
CHCTEM ropsiuero BogocHa0kenus (ropsiaee BogocHadxkenue).[[[OCT 33937-2016]

8. obopotHoe BogocHaOxeHue: OTHOCUTENBHO OBICTPOE MOBTOPHOE
MOCTYIIJIEHUE HCIIOJIH30BAHHON BOJIBI B TEXHOJIOTMUECKUE IMKJIBI WA OBITOBBIC

BOJIOIPOBOHBIE ceTh mociie ee ouncTku. [[[OCT 33937-2016]
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9. rWrMeHWYecKre HOPMATHBBI KadyecTBa MUTHEBOM 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 MPOJOJDKUTENIBHOCTH ee ucnoias3oBanus.[[[OCT 30813-2002,
craths 2]

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

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

12.nexnopupoBanue Boabl (dechlorinaton): VYMeHbleHue coaepKaHHs
ocratounoro xyopa B Boze.[[[OCT 30813-2002, crarbs 22]

13.  mguctumnsuus  Boawl  (distillation): Ilpomecc  BwImapuBaHus U
KOHJICHCAITWH, WCIOJIb3YeMbId JJII TIOJYYCHHS BOJBI BBICOKOM CTEIECHU
yrctoThl.[[TOCT 30813-2002, craThst 18]

14. 3arps3HsIONIee BEMIEeCTBO: BemecTBo WM 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,
CIIOCOOHBIA K OCYIIECTBJICHUIO OOpaTUMOro oOMEHa HOHOB MEXIy CoOOoW u
koHTakTupyromiei Bogoit.[['OCT 30813-2002, craths 26]

16. UCTOYHUK MUTHEBOT'O BOJOCHAOKEHU: BoIHBINA 00BEKT (WS €ro 4acTh),
KOTOPBI COJEPKUT BOJY, OTBEUAIONIYI0 YCTAHOBJICHHBIM TUTHCHUYECKUM
HOPMATHUBaM JIJII MUCTOYHUKOB MUTHEBOTO BOJOCHAOXKEHUS, M HCIOJIB3YETCS WU

MOKET OBITb HCIIOJIL30BaH JJIA 3a60pa BOJAbI B CHCTCMBI ITMTBECBOI'O

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, OPTaHU3AIlMOHHO M 3KOHOMHUYECKH HE3aBUCHUMBbIX
CUCTEM MATUCTPAIBHOTO TPYOOTPOBOAHOTO  TPAHCIOPTA, MATrUCTPATBHBIX
TpyOONPOBOJIOB M MpEeAHA3HAYEHHBIM JUIsi TPAHCHOPTUPOBKU MPOIYKIIUH,
MTOITOTOBJICHHON B COOTBETCTBUHU C TPEOOBAHHMSIMU TOCYJaPCTBEHHBIX CTAaHIAPTOB
¥ 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  OTBEUAIOMIAs THTHCHUYECKHM
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 MCTOYHMKOB UM  COOPYKEHUH  BOJOCHAOXKEHUS,
MIPOCKTUPOBAHUE, CTPOUTEIHCTBO, IKCILTYaTAIIMIO CHCTEM BOJOCHAOXKEHUS, 3a00p,
MOJITOTOBKY, XpaHCHHE, IMOAaq9y K MECTaM MOTPEOICHUS U peaTu3alfi0 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:

KoHieHTparust BeniecTs B BOJe, BbIIIE KOTOPOH BOJIa HEMPHUTOJHA I OJHOTO
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WJIM HECKOJIBKUX BUA0B Bogomnob3oBanus. [[[OCT 27065-86, crates 17]

25. ¢unpTpoBanue Boxwl (filtration): Otaenenune mpumeceid, dacTeld WIH
MUKpPOOPTraHU3MOB OT BOJIbI Y€pe3 CJION MopucToro marepuana wiu cetky. [[OCT
30813-2002, craTes 16]

26.¢pnokymsgar  (flocculant):  BemiecTBo, BbI3BIBaoliee  HMHTCHCHBHOE
0o0pa30BaHUE PBIXJIBIX XJIOMBEBUIHBIX arperaroB B pe3yJbTaTe arjioMepaiuu
Haxosmumxcs B Boje Menkux B3BemeHHbIX dactull. [['OCT 30813-2002, crates
25]

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

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