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MeTtoAabl OUUCTKU
NUTbEeBOU BOAbI

BpImmoytHUT:

PykoBoguTeib:
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‘Llenu 1 3aaaum uccnenosBaHuA:

— 3HAKOMCTBO C TeOpHeu 110 TaHHOH Mmpobeme;

— [IpOBeAeHYE SKOJIOTNYeCKOT0O MOHUTOPHHTA
COCTOSTHUSI ITUThEBOM BOJBI B - BBIOPAHHBIX PAOHAX;

— BbIsAIBJIEHHE€ OCHOBHDBbIX BanHBHHTe]Ieﬁ BO/IbI,

— YCTAaHOBJ/ICHUEC COOTBETCTBHA KA4Y€CTBA OUTHEBOU
BOAbl CAHUTAPDHBIM HOPMaM;

— COMOCTAaBJ/ICHME Ka4yeCTBa UCCieyeMOn BObI;

— onpegesieHre XUMUYeCKUX ITOKa3aTejiemn
IOMOJTHUTE/IBHO OYULLIEHHOU BOJDI;

— COCTaB/IeHMe TAOIUIL Y TPaPUKOB IO TAHHOMY
MaTepHaIy
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Yto Takoe nutbeBas Boaa?

[InThbeBOM cyHTAETCs BOJa,
MIPUTOTHAS K YITOTPeOAeHUIO
BHYTPb M OTBEYAIOIIIAS
KPUTEPUSIM KadyeCTBa - TO eCTh
BOZia Oe30macHast ¥ MPUSITHAS
Ha BKYC. B Mupe st kputepuu
OBLIU YTBEP)KIEeHbI
EBporetickim CoobiiiecTBOM, a
3aTeM IMPUHATLI C HEKOTOPOU
afanTalnyen KOKI0MU U3 CTPaH.
B Hatreii cTpaHe ¢ 1 stHBaps 2002
rozla JeUCTBYeT JOKYMEHT C
HazBaHueM "CaHUTApHbBIE
MIPAaBUJIA U HOPMATHBBI
CaulluH 2.1.4.1074-01".
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~be3 BoApl Hallie CyLLecTBOBaHWE HEBO3MOKHO.
A 6e3 xopollien Bogbl HEBO3MOXKHO XOpollee

cylieCtBoBaHUe.

BoJa gocTtaBiseT B KJIeTKU OpraHu3Ma
[MTAaTe/IbHbIE BEUIeCTBA U YHOCUT OTXOZ bl
YKUBHEeJesITe/IbHOCTH, y4aCTBYeT B IIpoLecce
TePMOPEryasn U AbixaHus. [1151 HopManbHOU
pPabOThI BCEX CUCTEM Ye/T0BEKY HEOOXOIUMO KaK
MHUHUMYM 1,5 TATPA BOABI B 1€Hb.

[lapagokcanbHbIl GaKT: Boja HeoO6xoauMa J17ist
YKHU3HU, HO OHA )K€ ABJISIETCS U OJHOM U3 TTIaBHBIX
MPUYHH 3a00/IeBaeMOCTU B MHPE.

OrmacHOCTB yHOTpeOIeHUsT HEKa9eCTBEHHOU BOJbI
MOXXeT ObITh MUKPOOHOIOTUYECKOM: BOZIA B
IPHPOJie COAEPXKUT MHOXKECTBO
MUKPOOPraHU3MOB, HEKOTOPbIE U3 KOTOPBIX
BBI3BIBAIOT Y YeJTOBEKA TaKUe 3a00/1eBaHUS, KaK
xosiepa, TU®, TeMaTUT TN FaCTPOIHTEPUT.

3arpsisHeHue BOAbI MOXKET OBITh M XUMUYECKHM.
[Ipu sTOM TIOC/IEACTBYS yIOTPEOIEHUS TPSI3HOM
BOZbI MOTYT HaCTYIIMTh KaK HeMe/JlJIeHHO, TaK 1
yepes3 HeCKOJIbKO JIeT.
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~OCHOBHbIe METoAbl OYMCTKM BOAbI ANA
X03AMCTBEHHO-NUTBEBOr0 BOAOCHabXKEeH IS

[Ipo6reMa 0YMCTKY BOZbI OXBAThIBAET BOMPOCHI
GUBHYECKUX, XUMHUYECKUX Y OMOJIOTUYECKUX ee
M3MeHeHUH B Ipoliecce 00pabOTKU C LIeIbI0 CIe/IaTh
ee IPUTOAHOM JJIsI TUThsI, T.€. OYUCTKU M YIyJIIeHUS
ee IIPUPOLHBIX CBOUCTB.

OCHOBHBIMH METOIAMH OYMCTKH BOJBI JIIsT
X035 CTBEHHO-TTUThE€BOTO BOTOCHAOYKEHHU S SIBJISTIOTCS
ocBeT/ieHHe, 0OeciiBeunBaHUe U 00e33apaKBaAHUE.
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——0cBeTneHue BOAbl Myrem OCakaAEHU

= i

B3BelWEeHHbIX BELWECTB

DTy PYHKITUIO BBITTOTHSIOT
OCBET/IUTE/NN, OTCTOMHUKU U
bunbpTphl. B ocBeT/IMTENAX M
OTCTOMHHKAX BOJIA ABMKETCS C
3aMeJJICHHOU CKOPOCTBIO,
IIPOMCXOJUT BbIIaZiIeHVE B
OCaJTOK B3BellleHHBIX YacTuIl. B
1eJISIX OCKAECHUST MeTbYar X
KOJUTOMIHBIX YaCTHII, K BOJE
IpUOABISIIOT PACTBOP
KOary/isiHTa (CepHOKHUC/IbII
AJTIOMHUHUU, YKeJIe3HBIN KY[TOPOC
WJIN XJIOpHOE JKejie30). B
pe3y/abTare 00pa3yIoTCsT XIOMbSI,
yBJI€KAOIIVe TIPU OCOKIEHUH
B3BECU U KOJUTOUTHbIE
BelllecTBa.

Koazynsuueti npumeceti 600bi
HA3b18AIOM Npouecc
YKpynHeHUs Meab4atiuux
KOJIIOUOHBIX U 838€UWEHHbBIX
yacmuuy, npoucxodawui
gcaedcmeue ux 83aUMHO20
caunavus nod deticmeuem
CUJl MONEKYNSPHO20
npumsiceHus.
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dunbTpOBaHUE

duibTpoOBaHNE — CaMBbIU
PaCIIPOCTPAHEHHBIN METO[
OTAe/IeHUS TBePAbIX YaCTUL], OT
xuaxoctu. [lpu aToM u3 pactBopa
MOTYT OBITh BbIJi€/TEHBI HE TOJIBKO
JUCTIeprupOBaHHbIE YaCTULIBI, HO U
KOJUIOW/BL.

B nmpouecce punprpoBaHus
IIPOMCXOJUT 3ajiep)KaHue
B3BEIIeHHBIX BEIIECTB B ITOpaxX
bUIBTpYIOLIel cpeibl U B
OMOJIOTUYEeCKOH IUIeHKE,
OKPYXXalolen 4aCTULbL
dunpTpyloilero mareprasna. Boma
OCBOOOXKIAETCSI OT B3BEIIeHHBIX
YaCTHII, XJIOMbEB KOATy/ITHTA U
60/TbIIIEN YaCTH OAKTEPUT.




ObecuseymBaHue

OGeciiBeurBaH1e BOJIbI, T. €. YCTPAaHEeHHUE HJTH
o0eCIIBeYrBaHUE PA3TMYHBIX OKPAIIEHHBIX
KOJIJIOWIOB MJTU TIOJTHOCThIO PACTBOPEHHBIX BellleCTB
MOYXET OBITh TOCTUTHYTO KOAryJIiPOBAHUEM,
IpUMeHEeHNEM Pa3/TMIHbBIX OKUCTUTEIEN (XI0P U ero
IPOM3BOAHbIE, 030H, IePMaHIaHAT KaJIusl) U
copOeHTOB (aKTUBHBIM YI0J/1b, UCKYCCTBEHHBIE CMOJIbI).
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O6e33apaxkmBaHue Boabl (Ae3nHpeKuns)

Tak Kak MO/THOTO 0OCBOOOXKIeHHSI BOABI OT 00J1Ie3HETBOPHBIX
OaKTepHii HU OTCTauBaHHWe, HU PHIBTPOBaHUE He JAI0T, C I1e/IbI0
ne3uH(eKIH MPUMEHSIOT C/IeyIOINIe CIIOCOObI:

BBe/IeHUE B BOJY CH/IBHBIX OKHUC/IUTE el (Xyop, Mo,
MapraHueBO-KUC/IbINA KaauM, IepeKUuch BoZopoaa, T'MnoXJIOPUT
HATPUSL ¥ KaJIbIIMS, YXUIKHK XJI0P ¥ XJIOPHYIO U3BECTh),
CITOCOOHBIX YOUBAThH pepMeHThI OaKTepHUAAbHBIX KJIETOK;

HarpeBaHue Boabl 0 Temmeparypsl 8o °C (macrepusarivis) —
100 °C (crepunusanus);

o0/iydeHreM BOZbI yIBTPAPHOIETOBBIMHU TyYaAMU;
O030HMPOBaHVEM;
BO3JEe1CTBHUEM YJILTPA3BYKOM;

BBeJIeHHEM B BOYy cepeOpa WU APYTUX METAJI/IOB, 00/1aTA0IIIX
OJIMTOJWHAMUYECKUM JIeUCTBHEeM Ha MUKPOOPTaHHU3MBI.

[IpakTryeckoe nmpuMeHeHue HAlJIU 1, 3 U 4-W METOZBL.
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Il st ycTpaHeHUsI 3al1axa XJiopa K 00pabaTrbiBaeMoi
BOZie TIpHOABJISIIOT OJJHOBPEMEHHO C XJIOPOM B
HeOO/IbIINX KOAUIEeCTBAX aMMHUAK (aMMOHU3AIIUS
BO/bI). XJI0D, BBEIEHHBIN B BOAY, OOpasyeT
XJIOPHOBATHCTYIO KUCIOTY U COISTHYIO KUCIOTY IO
ypaBHenuio Clz2 + H20 = = HOCI + HCl.
XnopHoBatucrtas kucinorta HOCl — coegunenue
HeCTOWKOe, THUCCOIMUPYIolee c 00pa3oBaHUEM
runoxsioputHoro noHa OCL. I'lpu aTom
OKMCJ/IMTETbHOE JeNCTBUE Ha OpraHUuYecKre
BeIlleCTBa, B TOM YMCJie U OaKTepUH, IIPOSABISIOT KaK
XJIOPHOBATHCTast KMC/IOTA, TAaK ¥ TUITOX/IOPUTHBIM
1oH. ConsgHas KMC/IOTa COeTUHSAETCS ¢ KapOoHaTamy,
HAXOASAIIVIMUCS B BOJIE.
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Jlesonopauna Boabl

s ynaneHusi U3 BOAbI BeILeCTB, BbI3bIBAIOLLIAX
HeXXeJIaTe/IbHbIe IIPUBKYCHI U 3allaXy, IPUMEHSIOT
c/leIyIolie MeToabl ee 0OpadOTKM:

aspallmio (0CHOBaHA Ha JIeTy4eCTH OO/IbIIMHCTBA
BeIeCTB, 00yC/IaBIUBAIOIINX IPUBKYCHI U 3al1aXH);

OKHCJ/IEHHE XJIOPOM, 030HOM, IIEPMAHTaHATOM Ka s U
IPYTUMU OKUCTUTENAMU (1151 yIaJI€HUS U3 BOMbI
3aI1ax0B, 00YC/IOB/IEHHBIX XU3HEAESTE/TbHOCTHIO
MUKPOOPraHH3MOB U BOZOPOC/IEMN );

COPOIIHIO AKTHBHbBIM YIJIEM.
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CTyneHn BOAOOYUCTKNU

YUYUTBIBASL COCTAaB BOZOIIPOBOAHON BOZbI, KOTOPAS
3a49aCTYI0 COAEPIKUT XJIOPUADbI, PTOPUABI, CYyTbPUIHI,
CymbPaThl, METAJUIBI, XJI0P U XJIOPOPraHUYeCKUe
CoeTMHEeHMS], a TAK)Ke IPOMbIIIIEHHbIe 3arPSI3HEeHUS B
BHU/le XpOMa, HUKEJIsI, PTYTH, CBUHIIA, MbIIIIbsIKA, MEIH,
PaIMIOHYKJIHNI0B, OOMBITMHCTBO MTPOU3BOIUTEIEN
npeiaraioT GUABTPbl MHOTOCTYIIEHYATOM
BOZJOOYMCTKH. B mpoitecce mpoxoxkaeHUs Yepes TaKOU
PHMIBTP Ha KOKAOHW CTYIIeHW OYUCTKH BO/IA TePSIET Te
WJTA UHbIE IIPUMECH.
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1-asi CTYIIEHB - DTO ME€XaHU4YeCKas OYMCTKA BOJbI, B
IIPOLeCcCce KOTOPOU YAANIATCA TaKre UHOPOJHbIEe
YACTULBI, KaK MEeCOK, Wi, pXKaBurHa. OcCylieCcTBAseTC s
OHa C TOMOIIBIO IOJIMITPOMUIEHOBOU CETKU, B
3aBHCHUMOCTH OT pa3MepoOB OTBEPCTUU B KOTOPOU
YAEPKUBAIOTCS TOIBKO MPUMeECH (MUKPOGHIBTPALIS)

WJTU TIpUMeCH 1 6akTepu (yIbTpadUIbTpaLyis).
3
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2-asi CTyIIeHb - yiajieHue XJIOPa, NeCTULUI0B, 3aIllaX0B.
[TpoucxoauTt aacopOITHs, TO €CTh MOT/IOleHHe YACTHII B
mopax Kakoro-imubo marepuasa. CambpiMm
pacrpoCcTpaHeHHBIM a/ICOPOEHTOM SIB/ISIETCS ITPUPOIHBIN
QHUITBTPAHT YIO/Ib, TAK)KE MCITOIb3YIOTCSI CHHTETHUYECKHEe
BOJIOKHA.

Yronp ouHniIaeT, MOmIOAs OCTATOYHBIHN X/I0D,
OpTaHUYeCKHe COeIUHEHUS] U CITIOPbI OaKTepUl, U
yIy4lllaeT - BKYC, 3amlax, IIBeT MUTheBOH BOabl . MHOTHe
MIPOU3BOIUTE TN IPUMEHSIOT aKTUBUPOBAHHBIN YTOJTb U3
CKOPJTYTTbI KOKOCA, aICOPOIIMOHHAS CITOCOOHOCTH KOTOPOTO
B 4 pa3a BhIIIIE.

Y1o6bI MPeIOTBPATUTH PA3MHOKeHHEe OaKTepUil BHYTPH
$UIbTPa aKTUBUPOBAHHBIN YTOTb TOKPBIBAIOT C/I0EM
cepebpa. B HeKOTOPBIX GUITBTPAX UCTTOTH3YETCS
IOJTUMEPHOE yTIepoTHOe BOJIOKHO aKBaJIeH - CMeCh YIVISI U
CHHTETUYE€CKHX MaTepHaJoOB.

14
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3-51 CTYIIEeHb - YMSAATY€HU e BOAbI U ee
OCBOOOXKIEeHHE OT TSHKETbIX META/UIOB - HOHHBIH
oomeH. [loMmuMoO Bcero BhlllieCKa3aHHOTO, MATKAS
BO/Ia B HECKOJ/TBKO pa3 yay4lliaeT BKYC Yast, Kode 1
IPyTUX HAaIIUTKOB, A TaK)Ke 0oJiee MPUTOTHA JJIsI
YMBIBaHUS U TIPUMEHEeHHS B OBITY.
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MeTtoabl OMUCTKU BOADI

CY]J.[GCTBYET HEeCKOJ/IbKO MeTOA0B OYUCTKHU BOAbI, HO
BC€ OHU BXOJSAT B TPHU I'PYIIIIbI METOOOB.

- MeXxaHUYeCKue MEeTO/IbI;
- pUBUKO-XMHUYECKNEe METO/IBI;

- OMOJIOTUYECKHe MEeTO/IbI.

16
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Haubonee gemeBast - MexaHW4YecKasi OYMCTKA - IPUMEHSIeTCS AJIsl
BbIZleieHus1 B3Bece. JCHOBHbBIE MeTObl: MPOLEXHNBAHUE,
OoTCTavBaHWe U GUIbTpOBaHUE. [IpUMEHSI0TCS, KaK IMpeaBapyUTe/IbHbIE
DTAIIBI.

XyMHUYecKasi OYMCTKA MTPUMEeHSeTCsI /ISl BbIJie/IeHUS U3 CTOYHBIX BOJ,
PAacCTBOPUMBIX HeopraHuvyeckux rnpumeceii. [Ipy o6paboTKe CTOUHBIX
BOJI, peareHTaM¥ MPOUCXOAUT UX HeUTPaIu3aLusi, BblieIeHre
PaCTBOPEHHBIX COeIUHEHU M, 00eclIBeYMBaH1e U 00e33apa)kuBaHHe
CTOKOB.

PU3UKO-XUMHYeCKasi OUMCTKA IPUMEHSIeTCS 11T OYUCTKU CTOYHBIX
BOJ, OT 'Py00- Y MeJIKOAVCIIEPCUOHHBIX YaCTHII, KO/IJTOUIHBIX
MpUMecer, PACTBOPEHHbIX COeJMHEeHN M. BbICOKONTPOU3BOAUTE/IbHBIM U
B TO JKe BpeMsl TOpPOTOU CIT0cOo0 OYNCTKH.

buonornyeckre MeToabl HPUMEHSIIOTCS A/I5L OYUCTKU OT
PACTBOPEHHbBIX OPraHUYeCcKrX coegrHeHn. MeTo 0CHOBaH Ha
CITOCOOHOCTU MUKPOOPraHW3MOB PasjiaraTh PACTBOPEeHHbBIe
OpTraHUYeCcKre CoeJUHEeHUS.

17



B HacTosiiee Bpems 13 00111ero KOJIMYECTBA CTOYHBIX
BOJl MEXaHHUYECKOM OYMCTKHU IoaBepraercs 68% Bcex
CTOKOB, PUBHKO-XUMH4YeCcKou- 3%, OM0MOTIeCcKoH -
29%. B mepcnexTuBe IpeanoaaraeTcst MOBbICUTH TOJTO
OYHCTKH OUOIOTUYECKUM MeTonoM 10 80%, 4TO
YIYYUIAT Ka4eCTBO OYH1IAe€MOU BOADI.

(OCHOBHBIM METOAO0M MOBBILIEHH S Ka4YeCTBa OYMCTKU
BpeIHBIX BBIOPOCOB MPEANPUATHASIM IMPU PHIHOYHOM
SKOHOMMKE SIB/ISIETCSI CUCTEMa IITPAadOB, a TAKKe
CUCTEeMa IJIaT 3a MO/Ib30BAaHUE OYUCTHLIMHU
COOPY)KeHUSIMHU.

18
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Jre s,

UCCNEAOBAHUE KAYECTBA NMUTHLEBOW
BOAbl B I. KPACHOAAPE

O06BeKToM rccefoBaHUS BIOpaHa BOIa MUKPOPAOH
Komcomonbckuii, HO6unetinpiii, Yepémymuiku.

3aIa4yH MCccaeI0BaHUS:
— 3HAKOMCTBO C TeOpHUeN MO TaHHOU Tpobiieme;

a HpOBe,H,EHI/Ie IKO/JIOI'NYECKOI'O MOHI/ITOPI/IHI'a COCTOAHN A
NHUTbEBOM BOAbI B BI)I6paHHI>IX paI/IOHaX

— BbIAB/I€EHHNE OCHOBHbIX BaI'pHBHI/ITeJIeI/I BO/1bI;

— YCTaHOBJICHHE COOTBETCTBUS KauyeCTBA IIUTHEBOI BOJbI
CAHUTAPHBIM HOpPMaMm;

— COTIOCTaBJ/IEHW e KaueCTBa UCC/IeyeEMOU BO/IbI;

— oIpeJeieHrue XUMU4YeCKUX IOKa3aTe1eun JOTIOTHUTeIbHO
OYMILEHHOMN BOJbI;

— cocTaBjieHVe TaOauIl ¥ TPadUKOB O JAHHOMY MaTepUaIy
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OpraHonentTnyecKkue noKkasarenu soabil.
CoaepXaHue B3BelWEeHHbIX YacTUL.

JTOT MOKa3aTe /b KauecTBa BOJbI olpeesieTcss QUIBTPOBAHUEM BOJIbI
yepes OyMa)KHbIN QYUIBTP M HOCIEYIOIIAM BhICYUTHBAHHUEM OCa/IKa Ha
bUuIbTpe B CYLUIMIIBHOM IIKADY 0 TTOCTOSTHHOMN MACCHI.

Inst ananu3sa GepeTcst 500 MJI. Bogbl. PUABTP Tiepes, paboTou
B3BemnBaeTcs. [Tocie punbTpOBaHUS 0CAIOK C PHUIBTPOM
BBICYIIIMBAETCS 10 IIOCTOSTHHOM MacChl IMpH 105::C, OX/1a)KJaeTcs B
DKCHKATOpe 1 B3BelTnBaeTcst. Becsl ;0/mKHBI 00/1aaTh BRICOKOM
YYBCTBUTETLHOCTHIO, Ty4llle UCITOTb30BaTh aHATUTUYIECKHE BEChI.

CozeprkaHue B3BellIeHHBIX BEIIeCTB B MT'/J1 B UCTIBITYEMOI Bojie
ompeiesisseTcs o popmyre:

(m, - m,) * 1000/V,
r7ie m, — Macca 6yMa)KHOTO GH/IBTPA C 0CAZIKOM B3BEIIeHHbIX YaCTHII, T
m, — Macca 6yMa)XHOTO PpHU/IBTPA [I0 OTIBITA, T;
V = 06beM BObI AJIst aHATH3A, 1.

[TAK = 1omr/T.
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LiBeT (OKpackKa)

[1pu 3arpsisHeHUU BOZOEMa CTOKaMHU IIPOMBIIIIEHHbBIX
IpenpUsITUN BOJA MOXXET UMEeTh OKPAaCKy, He
CBOMCTBEHHYIO LIBETHOCTHU NPUPOSHBIX BOA,. [l
MCTOYHUKOB X03SIMCTBEHHO-TTMTHEBOTO BOIOCHAOKEHUS
OKpacKa He I0/DKHa 0OHAPY)KHUBATHCS B CTOIOMKE BBICOTOM
20 CM, JIJIST BOJOEMOB KY/IbTYPHO-OBITOBOTO Ha3HAYEHUST —
10 CM.

/lMarHOCTHKaA LIBeTA — OJJWH M3 MOKa3aTeaen COCTOSIHHUS
BoAoema. /lns onpeaenieHrs LBETHOCTHU BOJbI
HCTIOTb3YeTCsl CTEKITHHBIN COCYA U AUCT Oenoit Oymaru. B
cocyn HabupaeTcs Bosia M Ha 6etiom doHe Oymaru
oImpeesieTcs ee BeT (roayboii, 3e/1eHbIi, Cephli,
YKEJITBIM, KODUYHEBbII) — ITIOKa3aTe/b OIpee/IeHHOTO BUAa
3arpsi3HEHUSI.
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[1po3pavYHOCTDb

[Tpo3padHOCTH BOABI 3aBUCUT OT HECKOTBKUX (PAKTOPOB:
KO/IMYECTBA B3BELUEHHBIX YaCTUL] WJIa, [TTUHBI, eCKa,
MHUKPOOPIaHU3MOB, COIACPKAHUSA XUMUYIECKUX COeJUHCHUU.

s onpeneneHus MpoO3pavyHOCTH BOAbI UCIIOJIb3YETCS
TIPO3PAYHbIM MEPHBIN LIUJIUHID C MJIOCKHUM JHOM, B KOTOPbBIU
Ha/IMBAETCA BOZQ, ITOAKIAAbIBAeTCSA O, WJIMHAP Ha
PACCTOSTHUH 4 CM OT ero JHa MIpuPT, BbicOTa OYKB KOTOPOTO 2
MM, a TOJIIIVHA JIMHUM OYKB — 0,5 MM, U CJIMBAETCA BOJIA [I0 TEX
IOP, TTOKA CBEPXY Yepe3 C/I0H BObI He OyZieT BUAEH TOT HIPUPT.
M3mepsieTcst BbICOTA €TO/I0A OCTABUIEHCS BOABI TMHEUKOU 1
BBIPAXKAETCSI CTeIIEHb [IPO3PAaYHOCTU B caHTUMeTpax. [Ipu
MPO3PAavHOCTU BOABI MEeHee 3 CM BogoToTpebieHne
OrPaHUYUBAETCS. YMEHbIlIeHe TPO3PAYHOCTU IIPUPOLHBIX BOJ
CBHUETEe/IbCTBYET 00 UX 3arpSA3HEHMH.
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3anax

3arax BOAbI 0O0YC/IOB/IEH HAaJIMYUEM B Hell
MAXHYLIMX BELeCTB, KOTOPbIe MONaJA0T
€CTeCTBeHHBIM MMyTeM M CO CTOYHBIMH BOJAMU. 3ariax
BOZIbI BOJOEMOB, OOHAPY)XHUBaeMbI1 HEIIOCPEICTBEHHO
B BOJZie WY (BOJOEMOB XO3SIMCTBEHHO-ITUTHEBOTO
Ha3Ha4YeHUs) IT0C/ie ee XJIOPUPOBAHMUS, He JO/DKEeH
IpeBbIIaTh 2 6a/10B. OnpenereHrue 0CHOBAHO Ha
OPraHOIENTUYECKOM HCC/IeI0BaHUM XapaKTepa 1
MHTEHCUBHOCTH 3aMaxoB BOAbBI TpU 20~ 1 60 C.
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~ XapakTep 1 poj, 3ar1axa BOJbI

CCTCCTBCHHOI'O ITPONUCXOXKIACHMA

XapakTep 3amaxa IIpuMepHbIi poj 3aniaxa

ApoMaTryecKuit OrypeuHbslii, IBETOYHBIN

BonorHbI W nucTthiii, THHUCTHIN

HunoCTHBIN deKabHbINA, CTOYHOM BOABI

JpeBecHbI Moxpoi1 mernsl, ApeBeCHOM KOPbI

3eMJINCThIN [Ipenslii, cBe)XeBCIIaXaHHOW 3€MJIH, ITTUHUCTBIN
I 1ecHeBbII 3aTX/IbIH, 3aCTOMHBIN

PoiOHBII Pb16b1, ppIOBETrO XHPa

CepoBogopoaHbBII Tyxnpix suLy

TpaBsiHUCTBIN CKolreHHOU TpaBbI

Heonpenenennsiii He nopxopsmuii nog, npeapiayle onpeseneHus
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HNuTencuBHOCTD 3anmaxa Ka4yecTBeHHasi XapaKTepuCTHKA

0 — OTcyTcTBHE OLTYTHMOTO 3araxa

3anax, He nojjaroIuiics 0OHapyKEHUIO
1 Ouensb cnabas norpeduTeneM, Ho OOHAPYKHBAEMBIN B
71a00paToOpUU ONBITHBIM HCCIIEA0BATEIEM

3anax, He IPUBJIEKAOIIEeH BHUMaHUS

2 Cnabas noTpeduTess, Ho 0OHAPYKUBAEMBbIi, eciu
Ha HEro 0OpaTuTh BHUMaHUE
3amnax, Jerko oOHapyKUBaeMbIi U TAIOIINN

3 3ameTHas IIOBOJI OTHOCUTHCS K BOJIE C HEOOOpEHUEM

3anax, oOpaniaronuii Ha ce0s BHUMaHHE U
4 OTtueTnuBas JIEArOUIUI BOJLy HEPUTOJHOM JIJISl TUThS

3amnax HaCTOJBbKO CHILHBIN, YTO BOAA
5 OueHn crIbHAs CTAHOBUTCS HETIPUTOIHOM TSI TUTHS
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IToxka3zarTean
Ka4yecTBa BOJAbLI

Eannunna
H3MepeHus

IocCTt

JupextnBa CoBera
EC 98/83/EC

O0001IeHHBIE TOKA3AaTEIH

Bonop. nokas. / pH /
KOHII. HOHOB
BOZIOPOJIA

6,0-9,0

6,5-9,5

OO011as KECTKOCTh

MT 9KB/JI

7,0

10,0

XuMuueckue /He o0osiee/

Karnons! xenesa

MTI/11

0,3

0,3

Karnons! cBuHIIA

MT/71

0,03

0,03

XJIOpUT UOHBI

MT/11

10,0

7,0

Cynbbat noHbI

M/

10,0

50

Opra”osnentu4yeckue nmokasaresu /ne doJiee/

3amnax

OaJuIBI

2,0

MyTHOCTB 110 CTaH/.
LIKAJIE

M/

1,5

2,8

LIBeTHOCTH

rpai.

[IpuBkyc

OaJuIBI
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OnpepgeneHue Kavyecrtsa BOAbl meToaamMmu
XUMUYECKOro aHanusa.
BoaopoaHbin noKa3sartenb (pH).

[TuTheBast BoJa MO/HKHA UMETh HelTpaibHYI0 peakiiuio (pH oxosio 7).
3HavyeHUe pH Boabl BOJ0eMOB XO35IICTBEHHOTO, ITUTHEBOT 0, KyJIbTYPHO-
OBITOBOTO Ha3HAUEHUsI PerIaMeHTHUPYeTCs B peenax 6,5 — 8,5.

OunennBaTh 3HaUYeHUE pH MOXXHO pa3HBIMH CIIOCOOAMH.

1. [IpubmmkenHoe 3HaueHue pH onpenensitor cieayommM o6pasom. B
MPOOUPKY HA/TMBAIOT 5 MJI MCC/TElyeEMOU BOABI, 0,1 MJI YHUBEPCATBHOTO
MHAWKATOPA, TIepeMelIMBaIOT U MO OKPACKe pacTBOpa onpenenstoT pH:

po3oBo-opamxeBas — pH okosno 5;
CBeT/IO-)KeTast — 6;
3e/IeHOBaTO-ToTyOast — 8.

2. MoxxHo onpezenuth pH ¢ mOMOLIbIO yHUBEPCATbHOW MHAUKATOPHOM

Oymaru, CpaBHUBAs €€ OKPACKY CO IITKaJIOH.
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TS /KecTKoCcTb BOAbl

Pasnnyaiot o01yto, BpeMeHHY0 U TOCTOSTHHYIO YKeCTKOCTb BOJIBI.
OO011as1 )KeCcTKOCTh 00yC/TOB/IEHA T/IAaBHBIM 00Pa30M IPUCY TCTBUEM
PaCcTBOPUMBIX COEIMHEHMS KaAbLIMsI U MaTrHUSI B Bozie. BpeMeHHast
YKECTKOCTh MHA4Y€ HA3bIBAETCS YCTPAHUMOM M/ KapOoHaTHOM. OHa
00yC/I0B/IeHa HAa/TMYMeM I'MIPOKAapOOHATOB Ka/TbIMsI U MAaTHUS.
[NTocTosiHas (HekapOoOHaTHAsT) KECTKOCTD BhI3BAHA IPUCYTCTBUEM
APYTUX PACTBOPUMBIX COJIEM Ka/TbLIVIs | MAarHUS.

O6111as1 )KeCTKOCTh BapbHUPYET B LIMPOKHUX IIpejieax B 3aBUCUMOCTH
OT THMIIa MOPOJ M MOYB, CIAramiiux 6acceiH BogocO0pa, a TaKKe OT
ce30Ha roja. 3HayeHue o01Iell )XeCTKOCTH B UCTOYHUKAX
LEHTPAIM30BaHHOI'O BOAOCHAOKEHHUS TOITYCKAETCS 10 7 MMOJIb *
9KB./JI, B OTAETbHBIX CIYYasiX 110 COI/IACOBAHHUIO C OpraHaMM CAHUTAPHO
— BIUAEMHOIOTHYECKOM CTY>KOBI — 710 10 MMOJIb * 3KB./J1.

[Ipy >)XecTKOCTH A0 4 MMOJIB * 5KB./JI BOJAa CYUTAETCSI MATKOM, 4 — 8
MMOJIb * 9KB./JI — CpeJHeu KeCTKOCTH, 8 — 12 MMOJIb * DKB./J1 — YKECTKOU,
0oJiee 12 MMOJIb * 9KB./J1 — O4eHb YKeCTKOM.

MeTomamMu XMMUYeCKOT0 aHA/IN3a 0OBIYHO OMIPeJe/IsTIOT YKECTKOCTh
o6iryto (OK,) u kap6onarnyio (0K, ), a Hekap6oHaTHy (OK,)
PACCYUTBIBAIOT KaK pa3HOCTh 7K, - JK

K.
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ObHapyKeHne KaTUOHOB CBUHLLA.

Pearent: xpomar kanusi (10 r K,CrO, pacteoputs B 9o Ma H,0).
YcnoBysi MpoBeAeHW sl peaKIINK
1. pH = 7,0.

2. TeMmrieparypa KOMHaTHas.

3. Ocalok HepacTBOPUM B BOZE, YKCYCHOM KUC/IOTe U
aMMHaKe.

BeInmosHeHMe aHa/1M3a

B mpo6GupKy momMeniaroT 10 MJI TPOObI BOABI, TPHUOABISIOT 1
MJI PacTBOpa peareHTa. Ec/iu BbITTaziaeT >Ke/MThIH 0CaIOK, TO
coflep>KaHre KaTUOHOB CBUHIIA O0siee 100 Mr/

Pb%* + CrO*> = Pb(CrO4 >xéntprii

)
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-ObHapyKeHne KaTMOHOB »Kesesa.

PeareHThl: THOIMaHaT aMMoHHMs (20 T NH,CNS pacTBOpuTh B
IVCTH/UTMPOBAHHOM BO/Ie M JOBECTH IO 100 MJI); a30THAs KMC/I0Ta
(koH1L.); mepexuch Bogopoaa (w (%) = 5 %).

Ycn0oBuYA IPOBEAEHUS PeaKLUn
1.pH 3,0
2. Temmneparypa KOMHaTHas.
w 5}, JleticTBuem nmepokcuza Bomopoaa nousl Fe (1) oxucisior go Fe

BpimmoHeHMe aHa/Iv3a

K10 mn HpO6]E>I BO/IbI ,ZI,O6aBJIHIOT 1 KaIlJTIO Q30THOM KHNC/ZIOThI, 3aTEM 2
— 3 KdIUIA TIEPpOKCHU Ad BOAOPOAA U BBOJAT O,5 MJI THAITMAdHATA aMMOHMUS.

[Ip1 KOHIEHTpaLMU MOHOB YKejie3a bojiee 2,0 MI'/JI TOSIBSIeTCS
PO30BO€e OKpaIlIMBaHKE, IPH KOHIIEHTPALIWK 601ee 10 MI'/JI
OKpallliBaH1e CTAHOBUTCS KPACHBIM:

Fe3* + 3CNS- = Fe(CNS),

KPaCHBIN
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~-O0OHapyeHue xnopua — UOHOB.
PearenTsr: HUTpaT cepe6pa (5 AgNO, pacTBOpHTS B
05 MJI BOZIbI); a30THAs KUCIoTa (1:4).

YCJ10BYS TIPOBEACHUS DEAKIIUN

1. pH 7,0

2. Temrieparypa KOMHaTHas.

Beino/iHeHYe aHa/IKW3a

K 10 M1 ipo6bI BOABI pHOABASIOT 3 — 4 KaIlJIu
a30THOM KHUCIOTHI M TPUJIMBAIOT 0,5 MJI paCTBOpA
HHUTpATa cepedpa.

BenbIii 0cazioK BhITTaZaeT NPU KOHIIEHTPAIINH
XJIOpU7, — UOHOB OoJiee 100 M1/ Jt:

Cl- + Ag* = AgCl Genbrii
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~O6HapyKeHue cynbdaT — MOHOB.

Pearent: xopuz 6apus (10 T BaCl, x 2H,O pactBopuTh B 9O T
H,0); consinast kuciora (16 M HCI (p = 1,19) pacTBOPUTH B BOZE
M JOBECTHA 00BEM IO 100MII).

YcoBuYA IpOBeIeHUA PeaKIU
1. pH 7,0.
2. TeMmrieparypa KOMHaTHas.

3. OcaZloK HepaCcTBOPUM B a30THOM U COISTHOM KHACIOTAX.
BelmonHeHVe aHaAKM3a.

K'10 M1 ipo0ObI BOABI TIPHUOABASIOT 2 — 3 KATlJIN COMSTHOM
KU CJIOTHI Y TIPWJIMBAIOT 0,5 MJI paCTBOpAa XJIOpUa bapus.

[Tpn koHUEeHTparuu cynbdar — MOHOB 6osiee 10 M1/ T
BBITIAZA€T CA/IOK:

Bazt + SO S = BaSO 4 Oenbiid
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/H-];)OBe,Z‘LeH() HCCteZ0BaHUe TUTHeBON BOABI
=

’ B C/IeAYIOLIUX TOYKAX ropoja:

— M.-H. KO6unetinbIi

— M.-H. Yepemyuiku
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/e3yn bTaTbl MOHUTO

Hccnepyemas

BOJa

EnmvHuina
W3MepeHUs

M-H
KoMcoMonbCcKu
M-H
IO6uneHbIN
M-H
Yepemyuiku

Boxop.
TIOKa3.

/pH/

OTH. en.

6,5

7,0

7,0

KaTuronsr
XeJsiesa

Mr/n

5,0

2,0

2,0

KaTronsl
CBHHIIA

Mr/n

Xnopup
VIOHBI

Mr/n

5,0
6,0

5,0

DUHIA
NMMTbEBOW BOAb! B . KpacHoaape

Iloka3arenb KadecTBa BOABI

Cynbdar

MOHDBbI

Mmr/n

5,0
5,0

3,0
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5 BoAbl - ¢ focyaapCcTBEHHbIM CTaHAAPTOM

Iloka3arenp Hccnepyemast Boga
KadyecTBa

BOJBI M-H M-H M-H
Komcomonbckuii | FO6unetinsiii | Yepémyku

Bogop. nokas. 6,0-9,0 6,5 7,0 7,0

/ pH / KOHU.

MOHOB BOAopoaa.

KaTtnoHbl xxenesa 0,3 5,5 2,0 2,0

KaTmnoHbl cBMHLUA 0,03 — — —

Xropua UOHbI 10,0 5,0 6,0 5,0

Cynbat NOoHbI 10,0 5,0 5,0 3,0
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Hccnepyemas

BOZIa

EovnHuua
N3MepeHns

M-H
YepémyLuku

OuunweHHas
douneTpom
Bona
KnnsyeHas
Tanasa soaa

/IAWmeHme NoKa3at

MUKPOPanoHa Yepemyuiku
B p€3y/ibTaTe AO0NONHUTENBHON 06pPaboTKM

Iloka3arenb KadecTBa BOABI

NoKas.

IpH/
OTH. en.

7,0

Boza nononHUTe/IbHO OYMIIeHHAS

6,5

6,5

6,5

KaTnoHbl

Xeresa

Mr/n

KaTnoHbl

CBUHLIA

Mr/n

[lepBoHavyasibHas Boza

2,0

2,0

2,0

MOHbI

Mr/n

6,0

6,0

6,0

1,0

MOHbI

Mr/n

5,0

5,0

5,0

1,0



B pesynbraTe iccie0BaHUA S BEISICHUIT, YTO B BO/IE,
Ipollemaien JOTIOTHUTEeTbHYI0 00paboTKY PHUIBTPOM
U KUIISTYeHUEeM, CHIDKAeTCsl KUCI0THOCTh. Hanboree
OYMIIIeHHO IBUIaCh TaJiast BOJa, YMEHBIIUIOCH
cofiep)KaHue XJIOPU U CynbdaT MOHOB, KATUOHBI
)KeJie3a B TaJIOU BOjie He 0OHAPY)KHUBAIOTCS.

»
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Busoqbu

M3 mpoBeieHHOTO HCC/IeL0BAHNS KQ4eCTBa MUTheBOU BOAbI
r. KpacHomZapa MOXXHO czieniaTh C/AeAyIoue BbIBOAbI:

1. KauecTBOo nuTheBOM BOABI MO OPraHOENTHYECKUM U
OOJIBITMHCTBY XUMHUYECKUX ITOKa3aTe/ieli COOTBETCTBYET
HopMmaMm Bcemupnoit Opranusatinu 3apaBooxpatnenns (BO3),

EBpomnetickoro coobinecTsa (EC) u TocyaapcTBeHHOTO cTaHmapTa
(T'OCT).

2. [luTheBas Boga Halller MeCTHOCTHU SIBJISIeTCSI BOAOM CpeHen
YK€CTKOCTH, OGHAKO BOZJOIMPOBOAHASA BOJA MATYE IIPUPOLHOM.

3. HpI/I ABMDKEHKWHW 110 MHOTOKHUJIOMETPOBBIM MaIrvuCrpajisiM m3

YYTYHHBIX U CTa/IbHBIX TPYO, TTOABEP)KEHHBIX KOPPO3UH, B
BOJOIPOBOAHOU BO/E MOBBIIIAETCS COIePXKAaHUE MOHOB XXejle3a.



/

4. PexoMeHryeTCst MpON3BOANUTE TOHOJIHUTETEHYIO 00PabOTKY MUTHEBOM
BOZBI

HEIMOCPpEeACTBEHHO HAd MECTE HOTp€6J'I€HI/IHZ

a) OTCTauBaHUE BOJOIIPOBOJAHOM BOJBI; IIPH 3TOM Y/IeTY4YUBaeTCs
OCTATOYHBIU

CBOOOAHBIU XJIOP, KOTOPBIN MPUMEHSIOT IS 00€e33apayKMBAHMS BOJIBI.
0) KuTsiueHre BOJbl; OCHOBHOE MpeJHa3HaYeHUe TPOoIecca KUITSTIYEeHHUS —
o006e33apaXrBaHUE BOABI U CHIDKEeHHE KapOOHATHOU YKECTKOCTH.
B) BBIMOPa)XHMBaHKeE BOJbI; CAMTAETCSI, YTO TaKast BOJA caMasi YHMCTas,
yduie
POHMKaeT yepe3 6moornyeckre MeMOpaHbl, ObICTpEe BEIBOAUTCS U3
OpTaHW3Ma SKCKPETOPHBIMU OPTaHAMHU.
r) GunbTpOBaHUE; PUIBTPHI YMEHBIIAIOT €€ YKeCTKOCTh M COfIep)KaHUe
cBOOOIHOTO XJIOPA.

5. [lon3zeMHbIe BObI SIB/ISTIOTCSI OCHOBHBIM MCTOYHHUKOM TTUThEBOM BOJIbI
B Halllell 'MeCTHOCTH, OHHM TOpa3/0 IleHHee 110 KauyeCTBY U Haubosiee
HaJle)KHbI B

CaHUTAPHOM OTHOLLIEHWMU.
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