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BBEJAEHUE

3arpsi3HEHUE BOJOEMOB B IIMPOKOM CMBICJIE CJIOBA — CYIIECTBEHHOE M3-
MEHEHHE CBOWCTB BOJBI B MPOILECCE NEATEIbHOCTH YEIOBEKAa. B OCHOBHOM
ATU U3MEHEHHUsI CBOJSATCA K COpOCY B BOZY OTXOJOB KU3HEACITEIHHOCTH Ye-
JIOBEKa, OBITOBBIX M MPOU3BOJICTBEHHBIX, TO €CTh BOAHBIX PACTBOPOB JETPH-
Ta, HABO3a, MUHEPAJIbHBIX yI00peHuil 1 HedTenpoayKToB. B ocHOBHOM TO-
noOHbBIE BEIIECTBA B BOJOEMaxX ObLIM M HE MO HA3BAHHBIM NMPUYMHAM, HO B
HEOOJIBIION KOHIIEHTpAIUU. J{JIs )KMBBIX OPraHU3MOB OpraHUKa U OUOTEHBI —
VUCTOYHUK MUTAHUS, a HE MIPOCTO 3arps3HUTENH, U PEAKIHS HA HUX HEOJIHO-
3HayHa. OJIHK BOJHBIE OPraHU3Mbl OYpPHO Pa3BUBAIOTCS U JAIOT BCHBIIIKY
YUCJIIEHHOCTH; APYyTrue, HA000POT, MEPECTAIOT PAa3MHOKATHCS, PACTH U TIOCTE-
IIEHHO MCYE3ak0T.

KauecTBO BOJIBI — 3TO XapaKTEpUCTUKA COCTaBa U CBOWMCTB BOJBI, OIpE-
JENSONIAs €€ MPUTOJHOCTh JJIsI KOHKPETHBIX BHUJIOB BOAOMNOJIb30BaHUs. Ka-
YEeCTBO BOJBI OILIEHUBAETCS KOMIUIEKCOM Pa3HOOOpa3HBIX IMOKa3aTesei.
BonbmMHCTBO MOKa3zaTenel MpuMEHsIeTCs JUIsl OLICHKH BOJIbI JIFOOOTO MPOUC-
X0XKAEHUS M Ha3HauyeHUsA. OIHAKO B 3aBUCHUMOCTHU OT CTENEHU 3arpsi3HEHHO-
CTH BOJIbl M BHJIa BOAOIIOIB30BAHMS YMCIO U HAOOp MOKa3aTenei, 10CTaTou-
HBIX JUJI1 XapaKTEPUCTHUKHA €€ KA4eCTBA, MOXKET CYIIECTBEHHO W3MEHSTHCS.
OCHOBHBIMHU TIOKa3aTeNISIMU KayeCTBa BOJbI SBJISIIOTCS MOHHBIM COCTaB, 00-
1Iee COJIECOJIEP/KAHUE, LIBETHOCTh, 3allaX M BKYC, )KECTKOCTb, IIEJIOYHOCTb,
COZIEPIKAHUE KEJE3a, MapraHila U HEKOTOPBIX IPYTUX 3JIEMEHTOB.

HNHTEepec K KOHTPOJIIO KAayecTBa BOJABI B HACTOSIIEE BPEMSI HEYKIIOHHO
pacrteT, 4To 00YCJIOBJIEHO HECKOJIbKUMH MPUUYUHAMU, CPEAU KOTOPBIX — MPO-
JOJDKAIOIIEECs 3arps3HEHUE OKPYKAIOIIEH cpeabl U BOCTPEOOBAaHHOCTh HH-
(dopMalMu 0 KavyecTBE OKPYKAIOLIEH Cpelbl CO CTOPOHBI MIMPOKUX CIIOEB
o011ecTBeHHOCTH. BBeieHre BOpoCcoB KOHTPOJISE OKPYKAIOIIEH Cpesibl B 00-
pa3zoBaTeNbHbIE TPOrpaMMbl YUEOHBIX 3aBEJCHHUI pa3HOTO paHra Takke 3Ha-
YUTEJIBbHO PACIIUPSAET KPYT JIMI, 3aUHTEPECOBAHHBIX B COOTBETCTBYIOLIEH
JIUTEpATYpE.

[1o cBoeli cTpykType JaHHOE yueOHOEe MOCOOME COCTOUT U3 YEThIPEX JIO-
TUYECKU CBSI3aHHBIX TJIAB, MOCBSIIEHHBIX XapaKTEPUCTHUKE OCHOBHBIX MOKa-
3aTeNed KauyecTBa MPUPOIHBIX BOJ, UX aHAIIU3Y U OLICHKE, OpraHu3allul MO-
HUTOPUHTA BOJHBIX OOBEKTOB M PETHOHAJIBLHOW XapaKTEPHUCTHUKE KayecTBa
peUHBbIX BOJ Ha nipuMepe LlenTpanbHo-UepHO3eMHOTO PErnoHa.



1. BOJOEMBI U ITOKA3ATEJIN KAYECTBA BO/bI
1.1. PABHOOBPA3UE KOHTUHEHTAJIbBHBIX BOJOEMOB

Tun BomoeMa ompenenseT codeTaHne (PaKTOpPOB Cpeibl, ACHCTBYIOIINX
Ha COOOIIECTBO OPraHW3MOB, HACEJSIOMUX ATOT BojgoeM. OCHOBHBIX THIIOB
BOJOEMOB HE OYEHb MHOTO, WX KJIaCCH(PUKAIMSI CTPOUTCS HA TOM, YTO OHU
OBIBAIOT TIPECHBIMH JINOO COJICHBIMU, OOJBITUMHU U MaJICHBKUMU, TEKYUYUMU U
CTOSTYUMH.

B 1uienom crosiume BoOEMBbI BOSHHMKAIOT BO BCEX JIOCTATOYHO KPYITHBIX
BITQIMHAX CYIIM; TeKy4Yhe — B JOJIMHAX, MU K€ M IMPOMBITHIX. beccTounbie
CTOSIYME BOJIOEMBI MPHU JOJTOM CYIIECTBOBAHHMH, KaK MPABHUIIO, CTAHOBITCS
coJIeHbIMU (TakoB MUpPOBOIl OKeaH, U pAJl KPYIHBIX 03€p, OCOOEHHO B 3a-
CYIIJTUBBIX 001acTsX); MPOTOYHBIE — MMOYTH BCET/Ia OCTAIOTCS TPECHBIMH.

Pexu. Pexoil Ha3pIBa€TCS BOJIHBIN MOTOK, MPOTEKAOIINN B €CTECTBEHHOM
pyciie ¥ MUTAIOIIMIACS 32 CUET MOBEPXHOCTHOTO U MOA3EMHOT0 CTOKOB PEYHO-
ro Oacceiina. ['maBHasi 0COOEHHOCTh — HAIMYUE TEUEHUS, KOTOPOE BHIHOCUT U
nepeoTiiaraeT YacTHUIlLI Wi, JETPUTA U TIeCKa, (POPMUPYET TOHHBIE CyOCTpaThI
U TiepemenuBaeT Bogy. Kak mpaBmiio, B pekax OTHOCHTEIBHO HEOOJbIIas
TIIyOWHA, TOCTATOYHO CBETA M KUCIOPO/a. TedeHrne MOCTOSTHHO CMBIBAET ¢ Oe-
pETOB MOYBY, JACTPUT, OMAJl M PACTBOPEHHBIC B BOJIE COJIH. 3arpS3HEHUS BOJIBI
B PEKE COOMPAIOTCS CO BCEro BOA0COOpa (MO3TOMY IO COCTOSIHUIO PEKH MOXK-
HO CYJIUTH O 3arpsI3HUTENSIX MEJIOTO paiioHa), HO He HAKAITUBAIOTCS, a TIOCTO-
SIHHO TIPOHOCSTCS Jajblie (B OTIUYHE OT 03€p U MPYIOB).

OcobeHHOCTH caMOM JKU3HU: MaJIO TUTAHKTOHA, OH HECETCSl BMECTE C Te-
YEeHUEM, BUIAOM3MEHSACH MO MyTH. beHToCc W MakpodUThl TaKk WJIM HHAYE
MIPUCIIOCA0INBAIOTCS K TCUCHHUIO U MPUBBIKAIOT MOJIB30BATHCS OOJBIIUM KO-
JUYECTBOM PACTBOPEHHOTO Kuciopoza. IlnaBarommx MakpopuTOB Majao, HO
XOpOIIIO PAaCTyT YKOPEHSIOMIMECS pacTeHUs (€KEeTO0JO0BKa, PIACSCTHI, JIFOTUKH,
OMEXHUK, CTPEJIOJUCT, KyOBIIIKA).

OueHb MHOTOE€ 3aBHUCHUT OT CUJIbI TeueHHus. Eciau Teduenue ObicTpoe (00-
nee 0,5 m/c), IETPHUT U W HA JHE HE 3aJICKUBAOTCS, OOHAXKAIOTCS KaMHHU U
rajibka (KaMeHUCTHIN nepekar). OpraHu3Mbl WK HAJEKHO MTPUKPETUISIOTCS K
4eMy-HUOYIb, WUIM OYEHb XOPOIIIO IIaBaroT. [Ipy CKOPOCTAX TE€UEHUsI BBIIIIE
3-5 m/c cooOuiecTBO OEHTOCA HA KAMHAX MPAKTUYECKU HE pa3BUBAETCS.

[Ipu Gosee c1aboM TEUEHHH OTJIaraeTcs MecoK — 00pa3yroTCs ecYaHble
nepekatel. B Mectax ¢ MemJIeHHBIM TedeHHeM (B IUIecax W OMyTaxX) B3Be-
IIICHHBIC YAaCTHIIHl BBIMAJAIOT B OCAJOK, JTHO MOKPBIBAETCS PBHIXJIBIMHU CYyO-
CTpaTaMH, OHM YacTO MBIITHO 3apacTaloT Makpoduramu, y OEperoB Te4eHue
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MOYTH CXOJIUT HAa HET — uiopa U (payHa OJU3KHU K O3€pHBIM. TeueHue 371eCh
yK€ HE JIJaBUT, HO CO3Ja€T HEKOTOPOE MEPEMENTMBAHUE BOJIbI, HACHIIAsA BCE
OMOTOIBI KUCIIOPOJOM — M KM3Hb, KaK MPaBUiio, BeChMa Oorara.

Py4ybu 1 cToku pek. Pyubu — BOJIOTOKM MajbIX pa3MepoB, HE BIIOJHE
YETKO OTJICJICHHBIE OT PEK M YacTO MPEACTABIISIONINE UX UCTOKU. Y PYUbEB,
KaK TpaBWJIO, HEJOPA3BUTHIC JOJMHBI B BUAE OBPAroB Wiu Oanok (OOBIYHO
HET 30HBI aKKYMYJISIIUH, a TOJIBKO BHIMBIBAHHUS, HET HOPMAJIBLHBIX MEAHIPOB
U crapuil). Manblii pa3Mep OOyCIOBIMBAET PE3KUE CE30HHBIE W TMOTOJHBIC
KOJIeOaHUsI YPOBHS BOJIbI, CUJIbI TEUEHUSI U CAMOW MPOTOYHOCTU. YKJIOH pycC-
Ja 9acTo JOBOJIbHO OOJIBIION (TTOCKOJIBKY JOJMHA HE BbIpaboTaHa), HO CKO-
POCTh T€UEHHUS BCE PaBHO Majia (MPU MaJoH TIIyOMHE — BEJIMKO COMPOTHUBIIE-
HUE JHA), U KECTKHUE CyOCTpaThl MOTYT He oOHaxaThca. MHoraa (mo oceHu)
pyclia py4beB IEJIMKOM 3aIOJIHSIET JUCTOBOM Omaja; 3aTo MakpouUThI yale
BCEr0 OTCYTCTBYIOT. OCBEIIEHHOCTh ONpEAeIAeTCsl He TIIyOUHON, a HaJIN4u-
€M JIEpEeBBEB 110 OeperaM U BOOOIE OY€Hh MHOTOE 3aBUCUT OT OKPY>KaloIei
MECTHOCTH (MHUTaHUE, IPUHOC OPraHvKU, XapakTep MoauHb). M3 Bcex BoJo-
€MOB py4eil B HauOOJIbIIEH CTENEHU CBSI3aH C HA3€MHOM YKOCUCTEMOIA.

Py4bpu yacTo OBIBaIOT BpEMEHHBIE WU MEPUOIUYECKU PACIaIaroIIHecs
Ha cepuu JyX. OOBIYHO B HUX MOYTH HET IMJIAHKTOHA, U BOOOIIE MaJI0 CBOUX
npoayleHToB. OpraHuka B OCHOBHOM BHEIIHSS (QJIJIOXTOHHASI) — CMBIBAETCS
C CyIIM U MajaeT ¢ JepeBbeB. EAMHCTBEHHAs TpyIina cCOOCTBEHHBIX MPOAIY-
IIEHTOB — BOJIOPOCIIN-00pacTaTesi JOHHBIX cyOcTpaToB. JIOHHBIE CyOCTpaThI
OBIBAIOT JTIOOBIMH, HO YAaCTO OTAEJbHBIE CYOCTpATHI JIEKAT TAKUMH MEJIKUMHU
ISTHaMH, YTO HE 00pa3yroT COOCTBEHHBIX cooOuecTB OeHToca. dayHa crie-
nuduyueckas v pazaudHas IJIsl MOCTOSHHBIX PYyYbEB C TPYHTOBBIM MUTAHUEM,
MEPECHIXAIONINX U «PACTIAIAIOIINXCS PYUbEB.

[To nmuTaHuto py4ybr MOKHO pa3JeianTh Ha HECKOIBKO TPYIIIL:

1. Pyuybu ¢ mpeoOiaiaromiM TPYHTOBBIM MHUTAaHUEM — YK€ MPOPBUIH
CBOIO JIOJIMHY JI0 BOJIOHOCHOI'O TOPU30HTA, M BOJIa B HUX IOCTyIAET OoJiee
UM MEHEE MOCTOAHHO. Takue pyubH (MUMEIOIIHUE POJHUKH) OOBIYHO HE 3a-
Mep3aroT 3UMOU U HE MEePEChIXal0T JIETOM, UMEHHO B HUX Pa3BUTHI cieludu-
YECKUE PYy4ybeBBI€ (PEOKPEHHBIE) COOOIECTBA, HECKOJIBKO CXOJHBIE C TAKO-
BBIMU PEK (XOTs Ha0Op BUIOB B HUX B OCHOBHOM JIPYTOi1).

2.Pydbu ¢ OOJOTHBIM MUTAHUEM — BBITEKAIOT U3 MOHWKEHUM MECTHO-
CTH, TJIe 3acTauBaeTcsa JokaeBas Boja. [IuTaHue ux HE CTOJIb MOCTOSIHHO,
TeueHue oObIYHO ciaboe, hayHa hopMUPYETCS U3 BUIOB, MPUCYIIUX 3200110~
YEHHBIM JTy’KaM M YCTOWYMBBIX K TIEpechIXaHnto. B 0osee KpymHBIX U3 TaKuX
PY4bEB MHOT/JIA TIBIIITHO Pa3BUBAETCS BOJHO-00J0THAS PACTUTEIHHOCTD.

3. Py4bu ¢ JOK/I€BBIM MUTAHUEM — HE UMEIOT SIBHOT'O UCTOKA, HO CITy>KaT
KOJUIEKTOPOM BCEX BOJI, CTEKAIOIIMX MO MOBEpXHOCTU 3emiir. OHU NpU Ha-
meM KiuMare d(peMepHbl — CYIMEeCTBYIOT HECKOJIBKO YacOB WJIM JAHEH Tociie
CUJIBHOTO JOX/5, 3aTeM nepechixatoT. dayHa UX COCTOUT U3 MOYBEHHBIX JKH-
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BOTHBIX, YCTOMYUBBIX K 3aTOIUICHUIO, U HEMHOTHUX BOJHBIX MHKPOOPTaHU3-
MOB, YCTOWYHMBBIX K JJIMTEIHHOMY BbIChIXaHHIO. MakpodayHa ¥ TJIaHKTOH
yaiie BCero OTCYyTCTBYIOT BOOOIIE.

XapakTep NMUTaHUs], TeYCHUS U QayHbl pyubs, a IOTOM U PEKU U3MEHS-
€TCsl BAOJb €ro JOJUHBI — CHadajla JOBOJBHO OBICTPO, TOTOM MEJUIEHHO U
IJJABHO. 3AaKOHOMEPHOCTH MOCTENEHHOW CMEHBI YCIIOBHM BJIOJb TEUEHUM PEK
CBSI3aHbI C YBEJIMUCHUEM pPa3Mepa PEKU U PACCTOSHUS OT UCTOKA.

Pydeil yaiie Bcero BBITEKAET U3 MOJYNOCTOSHHOW 3a00JI0UEHHOM JIy kKU
(TO ecTh mUTAETCsl MSATKOW OOJIOTHOM BOJOM, BpeMsi OT BPEMEHU MEPEChIXaeT
1 HECET COOTBETCTBYIOMYIO (hayHy JIyK). 3aTeM BOJIa TIOCTEIICHHO ITPOMbBIBA-
eT ceOe IOJIMHY U Pa3roHsAETCs, YKIOH pyciia BO3pacTaeT, HO pydel ocTaeTcs
nepeceixaromumM. PayHa 1y OeJHEeT U UCUE3aEeT, OCTAETCA BCETO HECKOJIb-
KO BUJOB, YCTOMYMBBIX KO BceMy. HakoHell, foJIMHA py4Ybsl MOAPE3aET ypo-
BEHb I'PYHTOBBIX BO/I, B PYCJI€ MOSIBISIOTCS POJHUKHU U C HUMU — IMOCTOSTHHOE
NUTaHUE KECTKOM BOJOW, M Ccpa3y BO3HHMKAeT HacToslas pyuybeBas (ayHa.
JlanbIie, TOCTENEHHO YIIIyOJIsIsICh, py4eil TeueT Bce ObICTpee, B pyciie Iepe-
CTalOT 3JIEKUBATHCS AETPUT U ONAaM, MOSBIIAIOTCS MECYaHble U KAMEHUCTHIE
nepeKaTbl co cBoeu (payHOU, MATKHE TPYHTHI OTTECHSIOTCS K Oeperam. Ha
MPOTSDKEHUHM HECKOJIBKUX KHUJIOMETPOB 00paszyercsi ObICTpasi peyka ¢ Kame-
HUCTHIMU OYpPHBIMHU TNI€pEKaTaMH M MECUYAHBIMU IUIECaMH. A TIOTOM, OOBIYHO
npu mMpuHe pycia 5-10 MeTpoB JO0JIMHA MEepecTaeT yriayolarTbcs — pedka
NPUOIMKAETCS K YPOBHIO, HA KOTOPOM HaxXOJMUTCS €€ yCThe (0a3uc 3po3un),
YKIIOH pycCila aJaeT, TEUEHUE 3aMeUIAETCS, B IUIECaX OTJIATaroTCsA Uil U JET-
put. BenencrBue pasiiokeHus: AETpUTa B pyciie BOJAa HACBIIIAETCS OMOTreH-
HBIMU 3JIEMEHTaMHU, a BCJIEICTBUE PACIIUPEHHUS PyClla U IOJIUHBI 1EPEBbs HAJ
PEUYKOH paccTymaroTCs, U YBEJIMUMUBACTCS OCBEUIEHHOCTh. [losBnsroTcs Ona-
TONPUSATHBIE YCIOBUSA AJII POCTa MaKpO(UTOB, KOTOPHIE 3aCETSAIOT B NIEPBYIO
ouepeab MepekaTbl U Npuopexbs. JluaTroMoBbie oOpacTaHus KaMHEW MocTe-
NIEHHO YCTYIAaIOT MECTO BBICIIUM PACTEHUSIM.

Eme Huke, npu JanbHENIIEM YMEHbBIIIEHUN YKIIOHA pyciia U HAaKOTUICHUS
HAaHOCOB, KAMEHHUCTHIE ITEPEKAThl CMEHSIIOTCS ITECYaHbIMU. 3apOCIN PACTCHUN
CTaHOBSTCS ellle O0JIbIlle, HO B OCHOBHOM OTTECHSIOTCS K Oeperam. Hakoner,
B HU30BbSX KPYIHBIX PABHUHHBIX PEK CKOPOCTh T€YEHUS MAJAET HACTOJIBKO,
YTO Ha OTPOMHBIX MPOCTPAHCTBAX JHA HAYMHAET HAKAILJIUBATHCS WII, T10J100-
HO JHY O3€p Y BOAOXPAaHMJIHIL.

BoNBIIMHCTBO pEK, B OTINYUE OT PyYbEB, UMEIOT CMEIIAHHOE MUTAHUE —
B HUX CTEKalOT BOJBI CO BCEX OKPECTHBIX OOJIOT, POJAHUKOB, MPYIOB U BCE
NOBEPXHOCTHBIE BOJBI. [103TOMY OHM MEHbBIIE pa3IuyaroTCs MEXKIY COOOM,
YeM pydbH (UYeM KpyIHEe peKHU, TeM OOJIbIlIe€ OHU UMEIOT OOIIUX YEPT MEKTY
coOOM U TEM MEHBIIIE 3aBUCAT OT OKPY>KAIOIIEH MECTHOCTH).

Kuarwuu u poaHuKkH. ITO BOJOEMBI, CBSI3aHHBIE C BBIXOJIOM Ha MOBEPX-
HOCTb TPYHTOBBIX BOJI M3-IOJ 3€MJIM. Hallle BCEro BCTPEYAKOTCS HA CKIOHAX
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rop U B JIOJUHAX peK. Meakue poaHUKN — UCTOKH MHOTUX PY4YbeB. Y CIIOBUS
KU3HU B POJTHUKAX BEChbMa MOCTOSIHHBI — BOJ[a HE MEPECHIXAET, TOBOJBHO XO-
JonHas (HO HE 3aMep3aerT), KecTKa (MOCKOIbKY U3 3eMJIM) U OelIHa OpraHu-
kKoi. YacTto BoAa poAHUKOB Ooratra yeM-HUOYb crielIM(UYHBIM — BPOJE CO-
JIEN KeJe3a, HHOTIa MOJOTPETa BYJIKAHUYECKON AEATENbHOCTBIO.

O3epa. EcrecTBeHHBIE BOJJOEMBI C 3aME/IJIEHHBIM BOJJOOOMEHOM, Ha JTHO
KOTOPBIX IMOYTH HE IPOHUKAET CBET, U MAaKPO(MUTHI paCTyT TOJILKO Y OEperos.
[utanue yaille BCEro CMEIIAHHOE: TPYHTOBOE (M3 MOJI3EMHBIX POJAHUKOB) U
MOBEPXHOCTHOE (C BIMAJAIOIIUMU PYUYbIMU U pekaMmu). OObIYHO, UeM OOJIbIIIE
MO TUIOIIAAN 03€pO, TeM OOJBIIYIO POJb UTPAET MOBEPXHOCTHOE MUTAHUE U
MEHBIIIYI0 — TPYHTOBOE. BCce MSTKHE TPYHTBI B KPYITHBIX 03€paX CMBIBAKOTCS
Ha OOJBIIYIO TTyOMHY M 00pa3yloT WIHCTYIO MOAYIIKY Ha JHE, HapacTalo-
Iy cO BpeMeHeM. Bce 03epa MOCTENEHHO 3aloHAKTCS TPYHTOM W Opra-
HUKOM; MaJible 03€pa )KUBYT COTHU U THICSYU JIET, KPYITHbIE — UHOTJA U MUJI-
JIMOHBI JIET.

VY o3ep Oonblas, XOpoUIO OCBEIICHHAs IMejlarualib — U BEJIMKOJIEITHO
Pa3BUTO COOOIIECTBO TUIAHKTOHA, & TAKXKE KOMIUICKC MEJIarndyecKux MIaHK-
TOHOSITHBIX PBIO.

KpynHbie o3epa j€TOM HE MPOrpeBarOTCs 10 AHA, HO PacCIauBaroOTCs:
TEIUIas BOJA JIETYE U OCTAETCSl HAaBEPXY, NEPEMEILINBASCH BETPOM, XOJIOIHA,
c1abo oCBElIeHHAsl — JIEKUT BHU3Y. MeExy CIIOSMH, Ha IIyOuHE OKOJIO 2-5
METPOB MPOJIETAET TEPMOKJIUH — 30HA TEMIIEPATYpPHOrO CKauyKa M PE3KOM
CMEHBI TIOTHOCTU BOJbI. [losHOE mepeMenrBanre BOJbl MPOUCXOJUT BEC-
HOM — KOTJla BOJIa HAarpeBaeTCsl U OCEHbIO — KOT/la OHa OCThIBaeT. Kak npaBu-
J10, OCHOBHAs KU3Hb COCPEIOTOYEHA HAJl TEPMOKIMHOM, I'JI€ MHOTO CBETa U
Teria. Bo3MOXXHBI BapyuaHThI: B 3MUIMMHHOHE (BBIIIE TEPMOKIMHA) KOHYA-
I0TCSI OMOTEHBI, U B TUIAHKTOHE HACTYIAET T'OJ0/JI, MPEKPAIIAIOIINICS TOIbKO
C OCEHHUM NEPEMELINBAHUEM.

CBexernosBUBIIHECS 03€pa UMEIOT MUHEPAIbHOE JHO (M3 MEeCKa U Kam-
Hel), o4eHb OeJHBI JTII000N OpraHuKOW U OoraThl KUCIOpPOAOM. Takue o3zepa
Ha3bIBatOTCsl onuroTpodusiMu. [locTeneHHo 3apactasi, 03epa MEHSIOT BHEII-
HUW BUJI U BHYTPEHHEE COAEpKaHUE. Y BEJIUUUBACTCSI KOJIMYECTBO OpraHuye-
CKUX OTJIO)KEHUW Ha JIHE, MTOCTEIEHHO HAKAIUIMBAIOTCS MUHEPAJIbHBIE BEIIE-
cTtBa (OMOTeHBI) B BOAE, OOJbIIE CTAHOBUTCS BOJHOM PACTHUTEIBHOCTU —
OoJIbIIIE KOpMa ISl )KUBOTHBIX; OOJIbIlIE CTAHOBUTCA U KMBOTHBIX. HO pe3ko
BO3pacTaeT U pacxoj Kucjaopoaa. ITo cTaausi Me30TpOo(HBIX 03€ep, a TOTOM —
ABTPO(HBIX, KOTJa MakCUMalabHO oOmiue xu3Hu. [lorom HacTynaer mepe-
JIOMHBII MOMEHT, Ha4MHasg C KOTOPOrO JUMUTHUPYET yKE€ HE KOJIMYECTBO
KOpMa, a KOJIMYECTBO PACTBOPEHHOro Kuciiopoaa. Korna kucinopoja He XBa-
TaeT Ha OKUCIICHUE OPraHUKU Ha JHE, TaM HAYMHAECT WHTEHCUBHO HaKaIlIu-
BaTbCsl HETIEPErHUBIIUN NETPUT — TOPG, a OMOTEHBI MEPECTaI0T BO3BPAIATh-
Ci B BOJAY, OHA CTAaHOBUTCS MATKOM MU KHUCIOU. M3 pacTeHuii HauyMHAET Ipe-
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o0ylaaTh MOX c(arHym™m, OBICTPO OTJIararolIuil HOBBIE CJIOM Topda U elie
OOJBIIIE 3aKUCIAIONINN BOTy. BONBIIMHCTBO KUBOTHBIX U MHOTHE MaKpoQu-
ThI BBIMUPAIOT. ITO CTaius TUCTPO(HOTO 03epa — ¢ Oypoil TOpPSIHUCTOM BO-
JIOM, 3aTAHYTOTO ¢ OeperoB carHoBoii crutaBuHoi. Hakonen, o3epo 3apacra-
€T COBCEM, MpeBpalasich B TOpdsiHOE 00JIOTO M MCUE3aET KaK BOJOEM — I10-
BEpX HEro BHIPACTAET JIEC.

Bopoxpanunuma. Tak Ha3pIBalOT KPYMHBICE HCKYCCTBEHHBIC CTOSYHE
BOJIOEMBI, CO37[aBaeMbI€ C MOMOIIBIO 3anpy/ (II0TUH) Ha pekax. Cykieccus
BOJIOXPAHWIHII PE3KO OTIMYaeTcs oT o3epHoi. C camoro Havana Mpu co3ja-
HUU TUIOTUHBI BOJOM 3aJIMBAETCS YYAaCTOK IUIOAOPOJAHOM CYIIH — Jieca, MOJis
U JIyra BIOJIb OBIBIICH peku. Bce 3TO BhIMUpaeT M HAaYMHAET PE3KO THUTH.
Bona cHauana HECKOJBKO JIET TYXHET OT OaKTepHil, TOTOM MX CbhEIaloT, HO
OMOreHOB BCE PAaBHO MHOTO, Pa3BHBAIOTCS BOJOPOCIH, U BOJOXPAHWUIIUIIE
MIOYTH Cpa3y CTaHOBUTCA 3BTpodHBIM. HO Oepera mpu 3TOM MOTYT OCTaBaTh-
Csl TOJBIMH M TPUOOWHBIMH €Il JCSCATKH JIeT, TIOKa MX HE OCBOUT BOIHAs
dnopa, a ¢ Hell — gayHa. beicTpee Bcero 3apacTaroT TUXUE 3aJIUBHI.

B nanpHelmeM TpohHOCTH BOJAOXPAHIIIHINA OMPEISTSETCS BO MHOTOM
nuTaroIiel ero pekoil. Ecim peka 6orara 6moreHaMu, B BOJOXPaHUIIUIIE WX
TOXKE XBaTaeT. TepMOpPEKUM 3aBHCHUT OT CTOKa BOJbI B TUIOTUHE: €CIIU CITUB
BEpXHUH, TO BOJIa OCTAETCS XOJOAHOW W OBICTPO HAET 3aWJIMBaHUE; €CIIU
CJIUB HIKHUM (YTO JENaroT 4alle), B BOJOXPAHWIUILE CKAIlJIMBaeTcs Oojee
Terviasi ¥ Ooratasi KUCIIOPOJIOM BOJIa, 3aTO HUXKE TEYET OYEHb XOJIOHAS peKa.

Ipyasl u majgbie o3epa. Crosiane BOAOEMBI HEOOIBITUX Pa3MEpOB,
MpPUYEM HUCKYCCTBEHHBIE (TIPY/Ibl) B HAIllEM PETUOHE ropa3zo 0oJiee pacrpo-
CTpaHEHbI, YeM ecTecTBeHHBIE. OT 03ep OHM OTINYAIOTCS UCKYCCTBEHHOCTHIO
CO3IAHHS, OT 03ep ¥ BOIOXPAHIIIHIL — TEM, YTO MX ILIOMAAb MEHbIIe 1KkM’;
Makpo(UTHI MOTYT PacTH IO BCEH aKBATOPUU; OT BOJOXPAHUIHUIIA — TEM, YTO
HET YNpPAaBJISIEMBIX LUTIO30B Ha TIoTUHE. [Ipyabl MOTYT Kak MUTAThCS TPYH-
TOBBIMH BOJaMH, TaK U HE UMETh K HUM BBIXO/Ia.

[Ipyasl, mpegocTaBIeHHbIE CaMU ce0e, MOJIBEP>KEHBI OBICTPOMY 3apacTa-
HUIO — B CHUIy MaJiod TiyomHbl. B 3aBHcHMOCTH OT 00CTOSATENHCTB, UX TIO-
KpPBIBAIOT POr03, TPOCTHUK, PSICKA, TEIOpe3, BoJokpac. JIHo mpu 3ToM ObICT-
PO 3aUNTUBAETCS, IPYJ CTAHOBUTCS 3BTPO(DHBIM, a Uepe3 HECKOIBKO JECATKOB
aeT — nuctpodHbM. Ho mipy bl OBICTPO MOSIBISIOTCS, OOJIBITMHCTBO U3 HUX —
MOJIOJIbI€, MHOTHE YEJIOBEK PEryJisipHO YMCTUT U JaXKe CITyCKaeT, oOparas
CYKIIECCHUIO BCISATH A0 Me30- WM 3BTpodHON craauu. [losTtomy B mpymax
OOBIYHO TBIIIHO PACTYT Makpo(uUThl, npeodianaer GpuroduibHas TEII0BOI-
Has (ayHa (BoJa JIETOM MpPOrpeBaeTcs A0 JHA, TEPMOKIHWHA HET) U TEIIO-
BO/JIHBIE€, HETPEOOBAaTEIbLHBIE K KUCIOPOAY PHIOHI (Kapack, KapIl, pOTaH).

Jly:xkn. Ctosiune BOJIOEMBI MajibIX pPa3MepOB, B TOM YHCIIE TEPECHIXar0-
e 1 npoMep3sarone 10 a1Ha. KpaliHee HEMOCTOAHCTBO YCIOBUM HE MO3BO-
JSIeT Ppa3BUBATHCS HOPMAJIBHOM BOJIHOM PAaCTUTENBbHOCTH, MOATOMY JYXKU
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cnabo 3apactaroT. Brixoja K TpyHTOBBIM BOJaM HE MUMEKOT, NMUTAHUE TIpe-
UMYIIECTBEHHO J0XIEBOE M MOBepXxHOCTHOE. Kak mpaBuiio, JIy>ku HArOJHS-
I0TCSI BECHOM TallbIMU BOJlaMu, OypHO >KMBYT B Haudalie JieTa, K KOHIy JieTa
NEPECHIXAIOT; MOTOM C OCEHHUMH JIOXKISIMU HAIOJIHSIOTCS, 3aMep3aloT U 3U-
MYIOT TIOJI CHETOM, 4acTO MpoMep3as J0 JIHA.

CymecTtByeT kiaaccudukanus Ty MO BpEeMEHU OOBOJHEHHOCTH. Tak,
BBLACIISIIOT JIy>XKH 3(heMepHblIe (IepechIXatoliie JeToM Ha 3 u Oosee Mecdla),
nepuoandeckue (mepechixaroT Ha 1-3 mecsdila) U MoJynoCTOsSIHHbIE (TTepechl-
XalT Ha CpoK A0 | Mecdla M He Kaxablid ro). B mocnennem ciydae yxke
pa3BUBaeTCS BOJHAS PACTUTENHHOCTHh (OOJOTHHMK, KaMbIIl JIECHOM, OCOKa,
psicKa, poro3, 4acTyxa), U JOBOJBHO OBICTPO HIET 3a00JaUMBaHUE.

Boaota. bomoTo MoxeT nmosBuThes AByMs criocodamu. [lepBriii — 3apac-
TaHWE JIOHHBIMU MakpoUTaMU U CIUIABUHOM CTOSYMX BOJOEMOB JIIOOOM
IIIyOUHBI OT 03€p 10 ChIPBIX JIOMMH. BTopoi cnocod — ecrectBeHHOE 3a00-
JaYyMBaHUE TEPEYBIAXHEHHBIX TEPPUTOPHUM CymM (HA CyX0j/0Jax); TaKUM
o0pazom obpazoBanock 0koyio 90 % Gonot Poccuu. 3abonaunBaHue 3emMeib
0OBIYHO MPOUCXOJUT, €CIIU IO TPYHTOBBIX BOJI MeHbIlle 1 meTpa. Yaiie Bcero
3a0071a4MBAIOTCS] HETITYOOKHE TUIOCKHE TIOHMKEHHST BOAOPA3/IeNioB, HA KOTO-
PBIX TTOCENSIOTCS MXU — TOJIUTPUXYM, 3aTeM CharHyM.

OO6mue yepTbl OOJOTHOW >KM3HU: OOWIIME OpPraHUYECKUX BEIIECTB U
OuYeHb ci1adasi MPOTOYHOCTh, U3 YETO CIEeAYET peryiisapHas (0COOEHHO 3UMOIA)
KHUCJIOpOJHAsA HeAocTaToyHocTh. Haumbosnee nelicTBeHHas Kiaccuukanus
OOJIOT CBsI3aHa C MUTAHUEM WM THAPOXUMHUEH UX: 00JIOTa JIENATCS Ha HU3MH-
HbIE (C TPYHTOBBIM MUTAHUEM) U BEPXOBBIE (C IOKIEBBIM MUTAHUEM).

3apociue MakpoduTamMu MEJKHE BOJAOEMBI C TPYHTOBBIM MHUTAaHUEM U
CBETJION, Ooraroii OMoreHaMu BOJIOH — HU3HHHBIE 0010Ta. JKH3Hb B HUX MO-
XKeT OBITh OYeHb Oorata, B OCHOBHOM (uToduibHOM (payHOU (YyIUTKH, IO-
JI€HKH, CTPEKO3bI, KJIOMbI, KYKH); JUMUTUPYET €€ Hajauuue kuciopoja. I[lo-
CKOJIbKY BOJia OYEHb €1ab0 MepeMenInBaeTcs, MOBEPXHOCTHBIE PACTEHUS 3a-
CJIOHSIIOT CBET, a THUIOIIMX OCTAaTKOB OY€Hb MHOIO, Ha JIHE, KaK MpaBUJIO,
BO3HUKAET 3aMOp (KOHYAETCA KHUCIOPOJ, KU3Hb BBIMUPAECT U yXOJUT K IO-
BepxHOCTH). TeM Ooiiee, ypeBaThl 3aMOPOM HEMPOTOUHBIE 0O0JIOTa 3UMOM.
JleToMm, KOT/1a BOABI OCTAETCS MaJI0 U OHA CHJIBHO HarpeBaeTcsi, TOXKE BCE 3a-
rHuBaeT. YacTh (hayHbI TOITOMY OTHOCHTCS K O0JI0TaM Kak K JIy>KaM — OBICT-
pO HacessieT uX B ONaromnpuATHBIA MEPUOA U MOKUAAET (OTKIAIbIBAET IO-
Kosillecd sifla) Mpyu BO3SHUKHOBEHUH 3aMOpa.

Ecnu ke muTaroT BOJI0EM B OCHOBHOM JI0KJIEBBIE BOJIbI, BOJIa B HEM CTa-
HOBUTCS MATKOM M OCHOBHBIM pacTE€HUEM-3apacTaTesieM BBICTYMaeT MOX
charuym — MOIIHBIN 3AU(UKATOP BCEX YCIOBUM KU3HU B BOJE, TapaHT Jajlb-
HEWIIIe PBOJIIOIMU BOJIOEMA B CTOPOHY BepxoBoro 0onora. Carnym BHITS-
TUBaeT B CBOM KJIETKH MOYTH BCE OCTABIIMECS B BOJIE MOHBI METAJIOB (Jiemas
€€ COBCEM MSITKOM), B3aMEH BBIJIENsAA CyJIb(aT-uoHbI (BOJAa CTAHOBUTCS KH-
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cioit, pH cauxaercs o 4-5). Otrmupas, charuyMm BbIJIETsI€T TYMUHOBBIEC KH-
CJIOTHI — CJIOKHBIE OPTaHMYECKHUE BEIIECTBA, TOUTU HE pa3jaraeMblie BOIHBI-
Mu rerepoTpodamu. IMeHHO TYMHHBI TPUAAIOT OOJOTHBIM BoAaMm OypbIi
uset. [log carHoByo CIUIaBUHY MOYTH HE MPOHUKAET KUCIOPOJ, OpraHuKa
TaM COBCEM HE€ THHET U HakarumBaercs Topd (cioem o 1 cMm B roa). Crna-
BHHA MOCTENEHHO 3aTATUBAET BOJOEM C IMOBEPXHOCTH, a TOp( 3a0uBaeT ero
o Bcel TommtuHe. [[pyrue mMakpoduThl, 32 OTCYTCTBHEM B BOJC OHMOTEHOB,
pa3BUTHI ¢71a00 (B OCHOBHOM 3TO OCOKH, KyBIIHMHKH). JKUBET crielupuIHBIN
IJIAHKTOH (J€CMUIMEBbIE BOJOPOCIH, KOe-KaKue KJ1aJIolephl, KopeTpa), OeH-
TOC METCS K Kpaw CIUJIaBUHBI (B OCHOBHOM JIMYMHKH KOMapoOB, CTPEKO3,
KJIOTIBI U KYKH). [[HO MOKpBITO croem Topda, TaM KUBYT JUIIL HEMHOTHE
XUPOHOMHU/IBI.

CoOCTBEHHO BEpXOBbIE 00JIOTA — YYACTKH MEPEYBIAKHEHHOW CYIIU C
npeoOIagaroniM JOKECBBIM IMHTAaHWUEM W JOMUHHUpOBaHWEM cdarayma;
BOJHBIX PACTCHHA W MaKpPOKMBOTHBIX TaM HET. 3aTO JKMBET CrenU(pUIHBIN
MaJIOM3y9YCHHBI MEWOOCHTOC — THXOXOJKH, KJICId W T.NI. XapakTepHas
bnopa — charuym, 6epe3a win cocHa (yrHeTeHa), OaryiabHUK, MUPT, KITIOKBA,
noaden, mymuia, pocsinka. HakarmBaercs Topd. CobcTBEeHHO, U3-3a TOopdha
MHOTHE BEpXOBbIE 00J0Ta CHOBA CTAHOBATCS BOJOeMaMu — TOPG JTOOBIBAIOT,
a BhIpaOOTaHHBIE KaphEPHI 3AMOIHSIIOTCS BOJOM.

1.2. HOKA3ATEJIA OKOJIOI'MYECKOI'O COCTOAHUA BOAJOEMOB
N KAYECTBA TIOBEPXHOCTHBIX BO/JI

K BaxHemmM mnokazaresisiM, 1o 3HAYEHUSIM KOTOPBIX OILIEHUBAETCS SKOJIO-
TUYECKOE COCTOSTHHUE BOJIOEMA OTHOCSTCA THIPOJIOTMYECKHE, OpraHojenTHye-
CKHE, THIPOXUMHYECKHES, THIPOOHOJIOTHIECKIE U MUKPOOHOIOTHYECKUE TTOKa-
3arenu. Bce oHM, 3a UCKITFOYEHHEM THAPOJIOTMYECKUX, HOPMATHBHO obecriede-
HBI, T.€. UMEIOT cooTBeTcTBYIOIME BemmuuHbl [I/IK, OBYB u ap. [anubie no
3HayeHusiM [1/IK onyOGnrkoBaHbl Kak B yueOHBIX u3aaHusx [1, 26, 28], Tak
U B CHEIMAIIM3UPOBAHHBIX clipaBouHUKaAX [29, 30, 44, 45].

1.2.1. Temnepatypa BoabI

Temmneparypa sABIS€TCA Ba)XXHOM TUIAPOJIOTMYECKOW XapaKTEPUCTUKON
BOJIOEMA, MOKA3aTEIEM BO3MOYKHOIO TEIJIOBOTO 3arpsi3HeHus. TersoBoe 3a-
TpsI3HEHUE BOJOEMa MPOUCXOAUT OOBIYHO B PE3YJbTAaTE UCIIOIL30BaHUS BO-
Jbl 1711 OTBOJIa M30BITOYHOI'O TEIUIa U COpachIBaHUSI BOJIbI C MOBBIIICHHOMN
TeMIIepaTypor B BojgOeM. [IpH TEmIoBOM 3arpsi3HEHUH NPOUCXOIUT IOBBI-
HICHUE TEMIEpPaTypbl BOABI B BOJOEME IO CPABHEHUIO C €CTECTBCHHBIMU
3HAYEHUSAMHU TEMIEpaTypbl B T€X K€ TOYKAX B COOTBETCTBYIOIIUE MEPHO]IbI
CE30Ha.
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TeMmneparypa BoJibl B BOJIOEME SIBIIIETCSl PE3YJbTATOM HECKOJIBKUX O]I-
HOBPEMEHHO MPOTEKAIOIINX MPOIECCOB, TAKUX, KaK COJHEYHas pajualus,
UCIIapeHHe, TEMI000MEH ¢ aTMOC(epoil, MepeHoc Teria TeYEHUIMH, TypOy-
JIEHTHBIM TI€pEMEIIUBAaHUEM BOJl U Jp. OOBIYHO MPOTPEeBaHUE BOJbI MPOUC-
XOJIUT CBEpXYy BHU3. ['0/I0BbIE M CyTOUHBIE M3MEHEHHS TEMIEPaTyphbl BOIBI
Ha TIOBEPXHOCTH U TIyOMHAX OMPEAENSIOTCS KOJIMYECTBOM TEIIa, MOCTY-
MAKOIIEer0 Ha MOBEPXHOCTh, a TAKKE WHTEHCUBHOCTHIO U TITyOWHOU IepemMe-
muBaHusg. CyTouHbIE KOJIEOaHUs TEMIIEPATYPhl MOTYT COCTABIISITH HECKOJIBKO
IpaJycoB U 0OBIYHO HaOMIOAAIOTCS Ha HeOOIbIoN rimyonde. Ha MenkoBoabe
aMIUTUTYy1a KoJIeOaHUM TeMIepaTyphl BOJABI OJIM3Ka K Iepernaay Temiepary-
pBI BO3AYyXA.

OCHOBHBIE UCTOYHUKH MPOMBIIIUICHHBIX TEIJIOBBIX 3arpsS3HEHUM — Tell-
JIbI€ BOJABI DJIEKTPOCTAHITUN (TIPEXKE BCETO aTOMHBIX) M KPYIHBIX MPOMBIIII-
JICHHBIX TIPEINPUITHH, 00pa3yroIuecs B pe3yibTaTe OTBEACHMUS TeIia OT
HarpeThIX arperaroB U MalivH. DJIEKTPOCTAHIIMKM YaCcTO cOPaChIBAIOT B BOJIO-
eMbI BOJy, HMEIOIIyIo Temreparypy Ha 8-12°C Goxbie, ueM 3abupaeMast u3
TOTO K€ BOJ0eMa Boja. TermaoBoe 3arps3HEHUE OMAaCHO TE€M, YTO BHI3BHIBACT
WHTEHCU(UKALIMIO MPOIECCOB KUZHEACATCIPHOCTH U YCKOPEHUE €CTECTBEH-
HBIX )KU3HEHHBIX ITUKJIOB BOJHBIX OPTaHU3MOB, U3MEHEHHE CKOPOCTEH XUMHU-
YeCKUX M OMOXMMHYECKUX PEeaKIuid, MPOTEKAOIUX B BojloeMe. B ycioBusix
TEIJIOBOTO 3arpsi3HEHUSI 3HAUUTEIILHO U3MEHSIIOTCS KUCIOPOJHBIA PEXUM U
WHTEHCUBHOCTh MPOIECCOB CAMOOYHUIICHUS BOAOEMA, M3MEHSETCS UHTECH-
CUBHOCTh (hOTOCHHTE3a U JIp. B pe3ynbraTe 3TOr0 HapyIiiaercs, 4acTo HeoO-
paTUMO, MPUPOJHBIN OajaHC BOJAOEMA, CKJIQJBIBAIOTCS OCOOBIE PKOJIOTHYE-
CKHE YCJIOBHS, HETaTUBHO CKa3bIBAIOIIUECS HA >KMBOTHOM W PaCTUTEIbLHOM
COOOIIIECTBE, B YACTHOCTH:

e 1ojl0TpeTasi BOJia JIE30PUEHTUPYET BOJHBIC OPTraHU3MBbl, CO37aBas yc-
JIOBUS JIJI1 UCTOILCHUS TTHIIEBBIX PECYPCOB;

® YCUJIMBAIOTCS TEMIEPATypHbIC PA3IUYUs 1O BEPTUKAIBHBIM CJOSIM,
0COOEHHO B XOJIOJHBIN CE30H;

® [IpU TIOBBIIICHUH TEMIIEPATYPhl BOJIBI YMEHBINACTCS KOHIIEHTPAIIHS
PaCTBOPEHHOTO KHUCJIOPOJa, YTO YCYTyOJISIeT KUCIOPOIHBIN PEXUM, OCOOEH-
HO B 30HaX cOpoca KOMMYHaJIbHO-OBITOBBIX CTOKOB;

® IpY TOBBINICHHOW TEMIIEpaType MHOTHE BOJHbBIE OpPTaHU3MBI, U B Ya-
CTHOCTH PBIOBI, HAXOJATCA B COCTOSIHUU CTpecca, YTO CHMIKAET UX €CTeCT-
BCHHBI IMMYHUTET;

® [IPOMCXOJIUT MAaCCOBOE PA3MHOKEHUE CUHE-3EJICHBIX BOJOPOCIIEH;

e 00pa3yroTCs TEIUIOBBIE Oaphephl HA My TSIX MUTPAIIUU PHIOHI;

® YMEHBIIIAETCS BUJOBOE Pa3HOOOpa3ve PACTUTEIBHOIO W KUBOTHOTO
«HACEJICHUS» BOJIOEMOB.
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Temmneparypa BoAbl B BOJOEME MOKET MOBBICUTHCSI TAKXKE B XOJOIHOE
BpeMs rojia — B pe3yjbTaTe cOpoca rOpOACKUX JOKIEBBIX CTOKOB; B TEILJIOE —
B pe3yJbTaTe CIUJIMBAHUS 3aTEHSAIONINX OEPEroBYIO JIMHHUIO JEPEBLEB, B pe-
3yJbTaTe MOBBIIMICHUS MYTHOCTH BOJABI (M Kak CIEJICTBUE — OOJIBIIETO TO-
TJIOIICHUS! COJIHEUHOM PHEPTUU) TIPU BOJHOU 3PO3UU MOYBBI OEPETOB U JIp.

TemnepaTtypa Boabsl — BaxKHEWIIUN (HAKTOp, BIUSAIOMIMI Ha MPOTEKAO-
e B BojoeMme (pU3nUecKue, XUMHUECKUE, OMOXUMHUUECKUE U OHoJiornye-
CKHE TPOIECCHI, OT KOTOPOrO B 3HAYUTEIIBHON Mepe 3aBUCAT KUCIOPOIHBIN
PEKUM U UHTEHCUBHOCThH MPOIIECCOB CAMOOYUIICHHS. 3HAUCHUSI TEMIIEPATY-
pPbI UCHOJIB3YIOT ISl BBIUUCIICHUSI CTENEHU HACBIIIEHUSI BOJBI KUCIOPOIOM,
pPa3IUYHBIX (POPM IIETOYHOCTH, COCTOSTHUS KapOOHATHO-KAJIBIIUEBOU CHUCTE-
MBI, IPY MHOTUX TUJIPOXUMHUUYECKUX, TUAPOOHNOIOTHYECKUX, OCOOEHHO JINM-
HOJIOTMYECKUX MCCIIEIOBAHUSIX, IPU U3YUEHUH TEIUJIOBBIX 3arpsi3HEHUH.

B TpeboBaHusAX K KauecTBY BOJbI BOJOEMOB, UCIOJIb3yEMBbIX JJIs KyTla-
HUS, CIIOPTa U OT/bIXa, YKa3aHO, YTO JICTHSIS TEMIIEpaTypa BOAbI B pe3yJibTa-
T€ CIyCKa CTOYHBIX BOJ HE JOJDKHA MNOBBIMIAThCS Ooiiee, ueM Ha 3°C mo
CPAaBHEHHUIO CO CPEIHEMECSIYHON TEMIIEpaTypol CaMoro >KapKoro Mecdua 3a
nociennue 10 met. B Bogoemax pprrO0X03siICTBEHHOTO Ha3HAYEHHUS IOy CKa-
€TCsl TTOBBILIEHHE TeMIIEPaTypbl BOJbI B PE3yJIbTAaTE CITyCKa CTOYHBIX BOJ HE
oonee, yem Ha 5°C 10 CpaBHEHUIO C €CTECTBEHHOUN TeMIEpaTypoil.

[IpoBoauTh U3MEpPEHUsT TEMIIEPATypPbl HY>)KHO B HECKOJIbKUX TOYKaX BO-
J0eMa, OTCTOSIIMNX JAPYT OT JIpyTra Ha HECKOJIBbKO COTEH METPOB: B MECTE, IJIe
OKHMJIA€TCSl TEIUIOBOE 3arps3HEHHUE, U B KOHTPOJILHOM TOYKE (Temmeparyp-
Hblll (oH). HeoOxonumo y4duThIBaTH, YTO B BBIOPAHHBIX TOYKAaX JIOJKHBI
OBITh ONM3KUE (PU3NYECKHUE U THUIPOJIOTHUYECKUE YCIOBHS: CKOPOCTh TEUEHUS,
r1yOuHa, MPOAYBaEMOCTh, OCBELIEHHOCTh COJHIEM W np. Ecim usyuaercs
POTOYHBIN BOJIOEM, TO TOUKA KOHTPOJIS IOJKHA OBITh BBIIIE 110 TEYEHUIO.

Crnenyer u3beratb U3MEpEHUs TEMIEPATYPHl B MECTAX BO3MOXHOTO €C-
TECTBEHHOI'O MPOTrPeBa BOABI — HA OTMEJISAX, B 3apOCIISX BOJHBIX PACTECHUN U
T.I., TAK KaK B MOJOOHBIX MECTax TemIiepaTypa OOBIUHO 3HAUUTENILHO TIpe-
BOCXOAUT OOIIHM TemIiepaTypHbIil (hOH.

TemnepaTtypa BoAbl OmpenensieTcss HEMOCPEICTBEHHO Ha BOJAOEME Ka-
TUOpOBaHHBIM TepMoMmeTpoM ¢ IteHou naenenus 0,1 — 0,5°C (B oTaenbHBIX
cily4asx omnpaBaaHO u3MmepeHue c¢ uenou aenenus 1°C). Tepmomerp ycra-
HABJIMBAIOT B TPOOOOTOOPHHKE, KOTOPBINA pa3MEeNIaloT Ha BEIOpAaHHOW T1yOu-
HE U BBIACPKUBAIOT TaM He MeHee 5 — 10 MuHyT, mocie 4ero mpoOooTOOPHUK
MOJHUMAIOT W, HE BBIHUMAs TEPMOMETP U3 MPOOOOTOOpPHHUKA, Cpa3y Ke Ol-
penenstoT Temneparypy. [Ipu riiy00KOBOIHBIX U3MEPEHUSIX HEOOXOIUMO HUC-
MOJIb30BaTh MPOOOOTOOPHUKH ONPOKUABIBAIOIIETOCS THIA, 3aMOJHIEMbIC
BOJOW Ha TpeOyemoil ri1yOuHe.

TeMmreparypy NOBEPXHOCTHBIX CJIOEB OMPEACIISIIOT, OITyCKasi TEPMOMETP
Ha r1yOuny 15 — 20 cM. Temneparypa B MOBEPXHOCTHBIX CIOSIX BOABI MOYKET
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3HaunuTeNbHO (Ha 3-5°C u Oosiee) OTIMYAThCA OT TEMIEPATyphl HA TIIyOMHAX
B HECKOJIBKO METPOB.

[TpenmMeroM 0coOOro BHUMAaHHS JOJKHBI OBITh BIAJAIOUIME B BOJOEM
PEKH, KaHaJbl M CTOYHBbIC KaHaBbl. [[py Hanu4Yuu BIaJarOmMX B BOJOEM IIPU-
TOKOB OIPEIEINTE TEMIIEPATypy TAKXKE B 30HAX CMELICHHs BOIbI B MECTax
uX BHaJeHus B BojpoeM. [Ipu Hanuuuu pasHUIBl B U3MEPEHHBIX TEMIEpaTy-
pax B HECKOJIbKO T'pagyCcOB MOKHO TOBOPUTh O TEILJIOBOM 3arpsi3HEHHUU
BOJIOEMA.

[TorpemtHOCTh U3MEPEHHS TEMIIEPATypPbl MOXKHO CBECTH K MUHUMYMY,
BBIIIOJIHSS CJIENYIOIME TpaBHJIA:

® ]ISl U3BMEPEHUI UCTIONB3YIUTE TOJIBKO KaJTuOPOBAHHBIA TEPMOMETD;

e p3MEpsUTE TEMIIEPATYpPy B Pa3HBIX TOYKAX OJHUM TEPMOMETPOM;

® pE3yJbTaTOM H3MEPEHUs CUHUTAWTE CpelHee apu(PpMETUYECKOe He-
CKOJIBKMX HAOJTIOIEHUIA.

Obopyoosanue
TepmomeTp, mpoOOOTOOPHUK (AJ1s TTyOOKOBOJHBIX U3MEPEHUH).

H3zmepenue memnepamyput

1. ITorpy3ure TepMOMETP B BOAY HEIOCPEACTBEHHO HA BOJOEME HE MEHEE
YeM Ha OJIHY TPETh LIKAJbl U BBIAEP/KATE B IOIPYKEHHOM COCTOSTHUM HA HYXK-
HOM r1yOnHe He MeHee 5 MUHYT. He BbIHMMast TepMOMETpa U3 BOJIBI, POU3BE-
JIUTE OTCYET MOKa3aHUH (C TOUHOCTBIO JI0 TIOJIOBUHBI LICHBI ICJICHHUS).

2. Onpenenute TEMIIEPATYpPy BOABI B HECKOJIBKUX MECTAaX BOJOEMA, OT-
CTOSILIMX APYT OT Ipyra HE MEHEE, YeM Ha HECKOJIBKO COTEH METPOB.

3. PaccuuTaiite pa3HuLly B 3HAYEHUSIX TEMIIEPATYPBHI.

1.2.2. OpranoJsentuyeckKue MoKa3aTeu

Metoa omnpeneneHus COCTOSHHS BOJHOTO OOBEKTa IMyTEM HEMOCPECT-
BEHHOTO0 ocMOTpa ero. OpraHonenTHYecKas OIeHKa MPWHOCHT MHOTO Tps-
MOM ¥ KOCBEHHOW MH(pOPMAIIMH O COCTaBE BOJBI M MOXKET OBITh MPOBECHA
OBICTPO U 0€3 KaKux-11u00 MprudopoB. K opraHoaenTuueckuM XapakTepucTh-
KaM OTHOCSITCSI IIBETHOCTh, IPO3PAYHOCTH, 3amax, BKYC W TMPUBKYC, MECHHU-
ctocth. [Ipu opranonentudeckux HaOMIOIEHUSIX 0coO00€ BHUMAaHHE OOpaia-
I0T Ha SBJICHUS, HEOOBIUHBIE IS TAHHOTO BOJOEMa WJIM BOJOTOKA M YacTO
CBUJICTEIHCTBYIOIINE O €r0 3arps3HEHUU: THOeNb PHIObI M JAPYTHX BOIHBIX
OpraHU3MOB, PaCTE€HUH, BBIJEICHUE My3bIPHKOB T'a3a U3 JOHHBIX OTJIOKEHUMH,
MOSIBJICHUE TTOBBIIIICHHON MYTHOCTH, TIOCTOPOHHHMX OKPACOK, 3araxa, I[BeTe-
HUS BOJIbI, HEPTSHOM TUICHKHU U TIP.

Opranonentuyeckas OIleHKa KauyecTBa BOJABI — 00s13aTeIbHAs HauaabHas
IpoLEeaypPa CAHUTAPHO-XUMHUYECKOrO KOHTPOJIs BOAbl. I[Ipu KoppekTHOM
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OLICHKE OpPraHOJIENTUYECKUX TOoKa3aTenen (T.e. C UCIOIb30BaHUEM TaOJIHII,
IIKaJ, Pa3IUYHBIX KPUTEPHUEB COMOCTABIEHNUS) CIICIIUATMCTHI TOBOPST 00 Op-
TaHOJIENTUYECKUX U3MEPEHUSX.

LBeTHocTh. IlOKa3aTenp kadyecTBa BOJBI, XAPAKTEPUZYIOIIUNA HHTEH-
CUBHOCTH OKPacKH BOJbI U 00YCIOBJIEHHBIN COJAEPKAHMEM OKPAILIEHHBIX CO-
€MHEHU; BRIpAXKAECTCS B Tpajlycax MIATUHOBO-KOOAIbTOBOM IIKaybl. Ompe-
JEJISIeTCs MyTEM CPAaBHEHUSI OKPACKU UCTIBITYEMOU BOJIBI C TAIOHAMH.

[{BeTHOCTH TIPUPOAHBIX BOJ| OOYCIOBIEHA IJIaBHBIM 00pa30M MPHUCYTCT-
BHEM T'YMYCOBBIX BEIIECTB U COEAMHEHUMN TPEXBAJICHTHOTO keine3a. Konuye-
CTBO 3THX BEIIECTB 3aBUCUT OT T'€OJIOTMYECKUX YCIOBUM, BOJIOHOCHBIX TOPH-
30HTOB, XapakTepa MOYB, HAMMYUS O0JIOT U TOPHSIHUKOB B OacceliHe peku U
T.11. CTOYHBIE BOJBI HEKOTOPBIX MPENNPUATHI TaKKE€ MOTYT CO34aBaTh J10-
BOJIbHO MHTEHCUBHYIO OKPAcKy BOAbL. [[BETHOCTH MPUPOAHBIX BOJ KOJIEOIET-
Csl OT €UHUII JIO THICSY TPaJIyCOB.

PaznuyaroT «MCTUHHBIN 11BET», OOYCIOBIECHHBIA TOJIBKO PACTBOPEHHbI-
MU BEIIECTBAMH, U «KAXKYIIUNCS» I[BET, BHI3BAHHBI MPUCYTCTBUEM B BOJIC
KOJUIOUJHBIX M B3BEIIEHHBIX YaCTHUIl, COOTHOILICHUS MEXIY KOTOPHIMHU B
3HAYUTEIIBHOM MEpE ONPEAEIAOTCS BeaInunHou pH.

Ecnu okpacka BoJbl HE COOTBETCTBYET MPUPOAHOMY TOHY, a TAKKE MPHU
WHTEHCHUBHOM €CTECTBEHHOM OKpacKe, OMPEACINSIOT BBICOTY CTOJNI0A >KHJIKO-
CTH, IPU KOTOPOM OOHApy>KMBAETCA OKpacKka, a TakKe KauyeCTBEHHO Xapak-
TEepU3YIOT IBET BO/bl. COOTBETCTBYIOIAS BHICOTA CTOJI0A BOJIBI JIOJKHA Tpe-
BBIIIATH: JJIsI BOJbI BOJIOEMOB XO3SMCTBEHHO-NIUTHEBOIO HA3HAYEHUS —
20 cMm; KynbTypHO-ObITOBOrO HazHadueHus — 10 cm. YjgoBieTBopuTenbHas
IIBETHOCTh BOJBI YCTPAHSIET HEOOXOIUMOCTh OINpPEICTICHHUS T€X 3arpsi3HUTE-
neu, ITJIK KOoTOphIX yCTaHOBIEHBI MO IBETHOCTH (JIUMUTHUPYIOIIWNA MOKa3a-
TeJdb — Oopra”ojientuyeckuil). K Takum 3arps3HUTENSIM OTHOCSITCS MHOTHE
KpacUTEeNIu U COeAMHEHUS, 00pa3yIollie MHTEHCUBHO OKPAIlIeHHbIE PACTBOPHI
Y UMEIOIINE BBICOKUN KOA(DUITUEHT CBETOMOTIIONIECHUS.

Bricokasi 1IBETHOCTh BOJIbI YXYIIAET €€ OPTraHOJENTUYECKHE CBOMCTBA
U OKa3bIBAET OTPUIATEILHOE BIUSHUE HA PA3BUTHE BOJIHBIX PACTUTEIIBHBIX U
KUBOTHBIX OPTraHU3MOB B pE3yJIbTaT€ PE3KOTr0 CHUXKEHUSI KOHICHTPAINU
PacTBOPEHHOTO KUCIOPOJAa B BOJIE, KOTOPBIA PACXOIyeTCsl Ha OKHCIEHUE CO-
€UHEHHI JKeJie3a U TyMyCOBBIX BEIIECTB.

[IBeTHOCTh BOJBI OMpEACNSIeTCS BU3YaJbHO WIH (HOTOMETPUUECKH,
CpaBHUBAasl OKpacKy mIpoObl ¢ okpackoi ycimoBHOU 100-rpamycHOl MIKaibl
IIBETHOCTH BOJIbl, IPUTOTaBIMBaeMOU U3 cMecu ouxpomara kanus K,Cr,O; u
CoSO,. IlpeaensHO nomycTUMAasi BEJIMYMHA IIBETHOCTH B BOAAX, UCHOJIb3YeE-
MBIX [UUISI TIATBEBBIX IIEJIEH, COCTaBIsieT 35 TrpaaycoB MO IMJIATUHOBO-
KOOaJbTOBOM IIKaJE.

MoXHO onpenenarTh IBETHOCTh U KAYECTBEHHO, XapaKTEPU3Ysl LIBET BO-
16l B ipoOupke BoicoTor 10 — 12 cm (Hampumep, OecriBeTHas1, ciiabo-KenTas,
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xenTas, OypoBartast u T.1.). [Ipeayaraemsiil HI>kKe METO/ ONIPEJIEICHUS 1IBET-
HOCTH, SIBJISIOIIMICS HambOojiee MPOCTHIM, B TO XK€ BpPEeMs PEKOMEH]IOBaH

TOCT 1030 [2].

Oobopyoosanue
[IpoOupka crekiigsHHast BeicoTOM 15-20 cm, muct 6enmoit Oymaru (o).

Boinonnenue ananusa

1. 3anonHuTe MPOOUPKY BOJI0M 10 BBICOTHI 10 — 12 cM.

2. OnpenenuTe IBETHOCTh BOJIBI, paccMaTpuBasi MPOOUPKY CBEpPXY Ha
oenom (oHe TPU TOCTATOYHOM OOKOBOM OCBEIIEHWHU (JHEBHOM, MCKYCCT-
BeHHOM). OTMeThTe HamOoJee MOAXOJAININA OTTEHOK W3 TNPUBEACHHBIX B

Tabs1. 1 1o 3anmoHUTE CBOOOAHYIO rpady B TabJHIIE.
Tabnuua 1
HBCTHOCTL BOAbI

Cnabo-xxenToBaras KopuuneBaras
Caetio-xenroBaras KpacHo-kopruuHeBaTas
Kenras Jlpyras (ykaxure, Kakas)
NHTeHCcuBHO-KenTas

IIpo3paunocth. [Ipo3payHoCTh (MM CBETONPOMYCKAHKE) MPUPOIHBIX
BOJ 00YCIIOBJIEHA MX IBETOM U MYTHOCTBIO, T.€. COJIEpKaHUEM B HUX pa3-
JUYHBIX OKPAIIICHHBIX W B3BEIICHHBIX OPTraHUYECKUX M MUHEpaJIbHBIX Be-
IIECTB.

OcnabsieHre HUHTEHCUBHOCTH CBETa C TNIyOMHOW B MYTHOW BOJI€ ITPUBO-
TUT K OOJbIIEMY MOIJIOIIEHUIO COJTHEYHON AHEPruu BOJIU3M MOBEPXHOCTH.
[TosiBnenue 6osee Teraoil BOJALl Y TOBEPXHOCTH YMEHbIIIAET IEPEHOC KUCIIO-
poza u3 BO3yXa B BOJY, CHI)KAET TUIOTHOCTh BOJIbI, CTAOMIM3UPYET CTPaTH-
dbukanu. YMEHbIIEHHE IMOTOKA CBETA TaKKe CHIKAaeT 3(PEeKTUBHOCTH (o-
TOCUHTE3a U OMOJIOTHYECKYIO MPOAYKTUBHOCTH BOAOEMA.

OmnpenenieHne TPO3PAYHOCTH BOJBI — 00S3aTENIbHBIA KOMIIOHEHT IpO-
rpaMM HaOIOJICHUI 3a COCTOSIHUEM BOJHBIX OOBEKTOB. YBEJIMYEHUE KOJIU-
YecTBa TPpyOOJAUCIEPCHBIX MPUMECE! U MYTHOCTH XapaKTEPHO JUISl 3arpss-
HEHHBIX U ABTPO(HBIX BOJJOEMOB.

Bony B 3aBUCMMOCTH OT CTENEHU MPO3PAYHOCTH YCIOBHO MOJIpa3je-
JSIIOT Ha MPO3PavHylo, CIab00naJecuupyoIlyo, onaJecuupyomlyo, clierka
MYTHYI0, MyTHYI0, CUJIBHO MYTHYI0. Mepoi Mpo3payHOCTH CIY>KUT BBICOTA
cTosiba BOJIBI, IPU KOTOPOM MOXKHO HaOJIIOJaTh OMYCKAaeMyl0 B BOJIOEM Oe-
JyH0 IJIACTHHY OMNpeNeNIeHHBbIX pa3MepoB (auck Cekku) WM pas3iivyaTh Ha
oenoit 6ymare mpudT ornpeneneHHoro pasmepa u tuna. [locneagnuit meton,
pernamentupoBanubii UCO 7027, Mbl 1 TPUBOJAUM HUXKE, T.K. OH ITO3BOJIA-
€T CYAUTHh O MPO3PAYHOCTU BOJABI MPAKTUYECKU B JIFOOBIX YCIOBUSAX U HA JIO-
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OOM BOJI0€ME, HE3aBUCHUMO OT €T0 IITyOMHBI, HAJTUYHs MOCTOB, MOTOIHBIX yC-
JIOBUM U ZIp.

Oobopyoosanue

CTeKJISIHHBIN [WIMHAP ¢ BHYTPEHHUM JUAMETPOM 2,5 ¢M Wi 00Jiee U BbI-
cotoit He MeHee 30 cM (>kenaresibHO 60 CM) C THOM U3 TIOCKOTO OTIUIM(OBaHHO-
ro WIH ONTHYECKOro cTekia. [{unuHap momkeH ObITh CHA0XKEH IKPAHOM, XO-
POIIIO 3aIUIIEHHBIM OT MONaAaHusi 00KOBOTO CBETA.

O6pazen mpudta — yetkuit mpudt Ha 6e0M Qone (BbicoTa 3,5 MM, IIIHU-
puHa 0,35 MM) 1u00 KOTMpOBOYHAS METKa (YEpHBINH KpecT Ha Oenoil Oymare).
Jluneiika, OTrpayupoBaHHasi B CAHTUMETPAX.

Buvinonnenue ananusza

1.1IpoOy TmaTenbHO NepeMeNIanTe 1 TOMECTUTE B LIMITUHAIP.

2.YcTaHoBUTE LUWJIMHJIP HA BBICOTE OKOJIO 4 ¢M Haj 00pa3inoM mpud-
Ta, 100eUTeCh XOPOIIEro OCBEIIeHHs MpUdTa IPU OTCYTCTBUHU MOMATAHUS
cBeTa Ha OOKOBYIO MTOBEPXHOCTD HMJIMH/PA.

3. HaGmroast cBepxy uepe3 cToJi0 BOJBI U CIMBAs WU J0JUBas BOAY B
UJIMH]IP, ONPEACIUTE BBICOTY CTOJI0A, elle MO3BOJISIIONIET0 OTUYETINBO BU-
netb mpudt (MeTky). M3mMepeHHOe 3HaueHHue Mpo3pavyHOCTH (T.e. cToba
BO/JIbI) 3aIIMCBHIBAUTE ¢ TOYHOCTHIO 10 1 cM.

3anmax. CBOICTBO BOJbI BBI3BIBAThH y YEJIOBEKA U JKMBOTHBIX CrielH(U-
YECKOE pa3/ipakKeHUe CIU3UCTON 000JIOUKH HOCOBBIX XOJIOB. 3amax BOJbI Xa-
paKTEepU3yeTCsl MWHTEHCHUBHOCTHIO, KOTOPYIO OIICHHMBAIOT MO S-0aaibHOM
mkaie, npuseaeHHo B Tadiu. 2 (I'OCT 3351-74) [1, 10]. Jlist nuTheBOM BO-

JIbl JONYCKAETCH 3arax He 0oJsiee 2 0aJIIOB.
Tabmuma 2
OnpenesieHne UHTEHCHBHOCTH 3aMaxa BOJIbI

OrneHKa MHTEHCUBHO- | VIHTEHCHMBHOCTH
Xapakrep NposIBIICHUS 3araxa
CTH 3amaxa, 0aJlIbl 3amaxa

0 HUKAKOI0 3amaxa | OTCYTCTBHE OUTYTHMOTO 3amaxa

I OYECHB CJIa0BIN 3amax, HE 3aMeuaeMblii MOTpedurTeneM, HO
00HApPYKUBAEMbIH CIICIIUATHCTOM

I cl1a0bIi 3amax, OOHAapy>KMBAaeMbIi TMOTPEOUTENEM,
€CcJIM O0OpaTUTh HAa ’TO BHUMAHUE

111 3aMETHBII 3amax, JIETKO OOHapyXKMBaeMbI, MOXKET
OBITH IPUYMHOMN TOTO, YTO BOJA HEMPUSTHA
JUUIST TTUTHS

1Y OTYETIMBBIN 3amax, oOpalaromuii Ha ceOsi BHUMaHWE,
MOYET 3aCTaBUTh BO3JIEPKATHCS OT MUThSI

A\ OYCHb CHJIBHBIM | 3amax, HaCTOJIbKO CHJIBHBIM, YTO JIEJAET BO-
JTy HEOPUTOJHOM JJIs MUThS
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3amax BOJBI BBI3BIBAIOT JIETYUHE TAXHYIHME BEMIECTBA, TOCTYIAIOIINE B
BOAY B pe3yJIbTaTe€ MPOIECCOB KU3HEACSITEIBHOCTU BOJHBIX OPraHU3MOB,
npu OMOXUMHUYECKOM Pa3JIOKEHUU OPTraHUYECKHX BEIIECTB, NMPH XHUMHYE-
CKOM B3aMMOJICUCTBUM COJEPKAIIUXCS B BOJE KOMIIOHEHTOB, a TaKXe C
POMBIIUICHHBIMH, CEIbCKOXO3SMCTBEHHBIMU U XO35HCTBEHHO-OBITOBBIMU
CTOYHBIMHU BOJIaMHU.

Ha 3amax BOjbI OKa3bIBAIOT BIMSHHUE COCTaB COICPKAIINXCS B HEW Be-
IeCTB, TeMIIepaTypa, 3HaueHus pH, cTenens 3arps3HEHHOCTH BOJIHOTO 00b-
€KTa, OMOoJOoTHYECKasi 00CTAHOBKA, TUIPOJIOTUYECKUE YCIOBUA U T.J1. OOBIYHO
3anax omnpenesstot npu HopManbHou (20 °C) u nipu nossieHHOU (60 °C) Tem-
nepaType BOJbI.

3anax Mo XapakTepy NOAPA3JEsAIOT Ha JIBE TPYIIIbI, OMUCHIBAS €ro
CyOBEKTHBHO IO CBOMM OIIyIIeHUsIM (Tad. 3):

1) eCTECTBEHHOTO MPOUCXOXKACHHUS (OT JKUBYIIUX W OTMEPIIUX Opra-
HU3MOB, OT BJIUSHHUS MTOYB, BOJHON PACTUTEIBHOCTH | T.11.);

2) UICKYCCTBEHHOTO TMPOUCXOXKIACHUSA. Takue 3amaxw OOBIYHO 3HAYH-
TEJLHO U3MEHSIOTCS MPpHU 00padOTKE BOJIHI.

Tabauma 3
XapakTep 1 HHTEHCMBHOCTD 3aI1axa
EcTecTBEHHOTO MPOUCXO0XKICHUS: N cKycCTBEHHOTO MMPOUCXOKIACHUS:
3EMJIACTBIN HepTenpoyKTOoB (OEH3MHOBBIN U JIp.)
THUJIOCTHBIN XJIOPHBII
TUICCHEBBII YKCYCHBII
TopdsHOM (eHOJIbHBIN U Jp.

TPaBSHUCTBIN U JP.

MoOXHO KouuecmeenHo ONPENEINTh UHTEHCUBHOCTh 3alaxa Kak CTe-
NeHb pa30aBJICHUS aHATU3UPYEMOU BOJIbI BOJIOM, JTUIIIEHHON 3amaxa (TaKyro
BOJIy MOKHO MPUTOTOBUTH 00paOOTKOM aKTUBUPOBAHHBIM yTJIEM B KOJHYE-
ctBe 0,6 r yrasg Ha 1 JuUTp BOABI C MOCHEAYIOUUM (DUIBTPOBAHUEM BOJbI
yepe3 OyMakHbId (puibTp MO0 MPOMYCTUB BOAY 4epe3 ObITOBOM (DHUIBTP
JUISL OYMCTKH BOJbI). [Ipu 3TOM ompeaensitoT «moporoBoe 4yuciao» 3amaxa N

N:V()/VA,
rae Vo — cymMMapHbIii 00beM BOJIBI (C 3ammaxoM U 0e3 3amaxa);

V4 —00BbeM aHamM3upyeMOoi BOBI (C 3a1maxom), MIL.

Ecnu ananusupyemasi BoJia COJIEPKUT Kakoe-IrOO MaxHyIlee BelecT-
BO, TO OMKMCAHHBIM CIIOCOOOM MO>KHO OINPEACNIUTh €r0 KOHIIEHTPALIUIO B TIPO-
0e. lyig 3TOro mpeaBapuTEIbHO OMPENEISIOT «IOPOrOBOE UMCIO)» 3amaxa
CTaHJIAPTHOTO PAcTBOpPa ATOTO MaXyyero BEUIECTBA M3BECTHON KOHLEHTpPA-
. Torja KoHIEHTpaluys 3Toro Beulectsa B mpooe (Cy) B Mr/1 OyAeT paBHa:

Cx=Co - No/N,
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rae Cy — KOHIIEHTpAIHs OIpeIe/IIEMOTO BEIIECTBA B CTAHAAPTHOM PacTBO-
pe, mr/i;

Ny 1 Ny — «1IIoporoBoe 4mcio» 3amaxa CTaHJIapTHOTO pacTBOpa U IPo-
OBI COOTBETCTBEHHO.

OnpeneseHre TIOPOrOBOTO YHCIa M30aBISIET OT HEOOXOAMMOCTH OIpeie-

JSTh KOMMYECTBEHHOE COJEpKaHWE B BOJE T€X BEmIeCTB, sl KOTOphIX [TJIK
YCTaHOBJICHBI 1T0 OPTaHOJICTITUYECKOMY TTOKa3aTelTo — 3amaxy (HarmpuMep, JUIs
(heHo10B U XJI0pP(HEHOIOB).

Oobopyoosanue
Kon6a ra 250-500 M1 ¢ TpoOKOiA.

Buinonnenue ananuza

1. 3anonaurte koa0y BoJ0M Ha 1/3 0Obema U 3aKpoiTE MPOOKO.

2. B36omnraiite conepKMMoe KOJIObI BpalllaTeIbHbIM JBHKEHUEM PYKH.

3. OTkpoiiTe KOJIOYy M Cpasy K€ OMNpEeNIUTE XapakTep U UHTEHCUBHOCTh
3araxa.

Bo30yx eovixaiime ocmopoicHo, He 00nycKas 21yooKux 600xoe!

Ecnu 3anax cpasy He OIIymIaeTcsi Uik BO3HUKAIOT 3aTPYTHEHUS C €ro 00-
HapyXeHHeM (3arax HEeOTUETJIMBBIN), UCIIBITAHUE MOXKHO MOBTOPUTH, HArPEB
BOJYy B KoJiOe 10 Temriieparypsl 60 °C, omycTuB K010y B ropsiayto Boxay. [Ipooky
U3 KOJIObI MpEeABapUTEIILHO BBIHBTE. MIHTEHCHBHOCTB 3amaxa OmpeaesuTe 10
IIKaJie COTJacHo TaouI. 2.

Bkyc n npuBkyc. O1ieHKY BKyca BOJbI IPOBOJSAT ) RUMbEGOU RPUPOOHO
600bl NpuU OMCYMCMEUU NnoOO3PeHUull Ha ee 3azpA3HeHHocmb. Pazmmyaror 4
BKYyCa: COJICHBIM, KUCIIbIA, TOPbKUM, CJIaKUHA. OCTAIbHBIE BKYCOBBIEC OIIYIIIE-
HUS CUMTAIOTCSl MPUBKYCAaMH (COJIOHOBATHIN, TOPHKOBATHINA, METAIIMYECKUH,
XJIOPHBIN U T.I1.).

NHTEeHCHBHOCTh BKYyCa U MPUBKYyCa OLEHUBAIOT MO S-0aJUTbHOM IIKale,

npuBenenHou B Taoi. 4 ('OCT 3351-74).

Tabmuia 4
OnpeneneHne xapakTepa 1 HHTEHCHBHOCTH BKYCa U MPUBKYca

OreHKa UHTEH-

NHTEHCUBHOCTH BKyCa
XapaxTep NposIBJICHUS BKyCa U IPUBKYyCa | CUBHOCTH BKyca

1 npuBRyca U IPUBKYyca
1 2 3
Her BKYC U NPUBKYC HE OUIYIIAIOTCS 0
Ouens cnabas BKYC U IIPUBKYC Cpa3y HE OLIyIIalTCs IO- |

TpebuTeneM, HO OOHApYKMBAIOTCS IIPU
THIATEJIbHOM TECTUPOBAHUHU
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OxkoHuanue maon. 4

1 2 3

Crnabas BKYC M TMPUBKYC 3aMEYAIOTCS CIEIHAIIN- 2
CTOM

3ameTHast BKYC U MPUBKYC JIETKO 3aMEYalOTCAd U BbI- 3
3bIBAIOT HEOJAOOPUTEIbHBINA OT3BIB O BOJIE

OTtueTnuBas BKYC W IPHUBKYC OOpamiaioT Ha ceOs BHU- 4
MaHH€ W 3aCTaBISIIOT BO3JEPKATHCS OT
yIoTpeOJICHHUS BOJIBI

OdeHb cunbHAs BKYC U TPUBKYC HAaCTOJIbKO CUJIbHBIE, YTO 5
JeNaroT BOAY HEMPHUTOTHON K ymoTpeOie-
HUIO

[Tpu omnpeneneHny BKyca U MPUBKYCa aHATU3UPYEMYIO BOAY HaOHparoT B
poOT (HampuMmep, U3 KOJObI MOCIE ONpEAEICHUs 3alaxa) M 3aJepXKUBAIOT Ha
3-5 ¢, He npornaTsiBad. [locie onpenenenus BKyca BOY CIUIEBBIBAIOT.

JI71s1 TUTEEBOM BOBI IOIYCKAKOTCS 3HAYEHUS ITOKA3aTelel BKYC U IIPUBKYC
He bonee 2 bannos.

Ilpu onpeodenenuu 6Kyca u npuexyca 600y He npoziamuléams!

HecmoTps Ha KaxyIIyrocsl TPOCTOTY U O€30MaCHOCTh OIPEIEICHUs] BKyca
U IIPUBKYCA BOJIbI, IPY OpPraHU3ALMKU MNPAKTUYECKUX PAOOT C AETbMHU Mbl HE
PEKOMEHIyEM ONPEIEICHUE ITUX NOKA3aTEIIE UM CAMUMM, T.K. JJI OIpeEse-
JIEHUSI MOTYT CITy4ailHO OBbITh MCIIOJIb30BaHbI 3arPs3HEHHBIE BObI, a IOBEICHHE
JETEN HE BCETIa MOYKET KOHTPOJIUPOBATHCS YUUTEISIMU.

MyTHOCTB. MYTHOCTh MPUPOJHBIX BOJ BhI3BaHA MPUCYTCTBUEM TOHKO-
JUCIIEPCHBIX TpHUMECEH, 00YCIOBIEHHBIX HEPACTBOPUMBIMHU HWJIU KOJUIOUA-
HbIMU HEOPraHWYECKHUMH U OPraHMYECKMMHU BELIECTBAMM PAa3JIMYHOIO IPO-
ucxoxaeHnd. KauecTBeHHOEe ompeneseHrne MPOBOAAT OMMCATENbHO: cliadas
OTAJICCIICHITHS, OTTAJIECLICHIINS, cJiadast, 3aMeTHasl U CUJIbHAS MYTh.

B cooTBeTCTBUU C TUTHEHWYECKUMH TPEOOBAHUSIMHU K KAa4e€CTBY MUThE-
BO#f BOJIbI MYTHOCTb HE JIOJDKHA TIPEBBIIIATh 1,5 MI/IM° 10 KAOJHUHY.

MyTHOCTh BOJBI ONPENENAIOT TypOUIUMeTpuyecku (Mo ociablIeHHUIo
IPOXOJSIIEro yepe3 Npody CBeTa) MyTeM CpaBHEHHUs MPOO HCCIIeTyeMOM BO-
Il CO CTaHAAPTHBIMU CYCHEH3USIMU. Pe3ynbTaTbl U3MEPEHUN BBIPAXKAIOT B
Mr/oM° (IIpH HCIOIB30BAHUU OCHOBHOM CTAHIAPTHON CYCIICH3HMH KAOJIHMHA)
v B EM/aM’ (eAMHHMIEI MyTHOCTH Ha M TIPH HCIOJIB30BAHWHM OCHOBHOI
CTaHAapTHOU cycmneH3uu dopmaszuna); 1,5 MI/IM’ KaolIMHA COOTBETCTBYET
2,6 EM/nM’ dopmasuna. TypOUINMETpHYECKOe ONpe/IeIeHHe MpeJHa3HAYe-
HO JJI BOJI, UMEIOUIUX NEPEMEHUYMBBIN cocTaB U POpMY TOHKOIUCIIEPCHBIX
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npuMeceil. Eciu npoOy npenBapuTenbHO HE TPOPUILTPOBATH, TO TYpPOUIU-
METpPUYECKU OYyIyT OmpeieNieHbl He TOJIBKO KOJUIOMIHBIE, HO U Oosee rpy0o-
nycnepcHble yactuibl [1, 7, 10].

MyTHOCTB BOJIbI O0YCJIOBIIMBAET U HEKOTOPHIE APYTUE XaPAKTEPUCTUKU
BOJIbI, TAKWE, KaK:

— HAJIMYUE 0CAOKA, KOTOPBIA MOXKET OTCYTCTBOBAaTh, OBITh HE3HAUUTEIIb-
HBIM, 3aMETHBIM, OOJIBIIINM, OY€HBb OOJIBIITUM, U3MEPSISICh B MAJJTUMETPAX;

— 836euleHHble geujecmea, Wi rpy0oucepcHble MPUMECH — OIpeie-
JSIOTCSl TPAaBUMETPUUECKHU TOcTe (PUiIbTpoBaHUs MPOOBI, O MPUBECY BHI-
CylIeHHOTO (uibTpa. DTOT MOKazaTedb OOBIYHO MaloMH(GOPMATHBEH U
UMeEeT 3HaueHue, TTIAaBHBIM 00pa3oM, JJIsi CTOUYHBIX BOJI;

— NPO3PAYHOCMb V3MEPSIETCA KaK BbICOTA CTOJI0A BOJABI, MPU B3TJISAJIE
CKBO3b KOTOPBIM Ha Oenoil Oymare MOXKHO pa3indaTh CTaHAAPTHBIN MIPUQPT
(cM. pazgen «IIpo3padyHOCTHY).

MyTHOCTb OnpeAenstoT pomomempunecku (TypOUIUMETPUIECKU — TIO
0CJIa0JICHUIO TIPOXOISIIETO CBETA WK He(DEeTOMETPUIECKU — 10 CBETOpaccesi-
HUI0O B OTPAXEHHOM CBETE), a TaKK€ BU3YaJIbHO — MO CTENEHH MYTHOCTU
ctosiba BeicoToit 10-12 cm B MmyTHOMepHOU mipoOupke. B mocneanem ciyuae
poOy OMUCHIBAIOT KaYE€CTBEHHO CIIEIYIOIIUM 00pa3oM: Mmpo3pavyHas; ciado
omajecliypyromas; onajeciupymoilas; cjiadbo MyTHas; MyTHas; OYEHb
myTHas (I'OCT 1030) [2]. Yka3zaHHbIl METOJ MbI U TIPUBOJUM Jajiee B Ka-
YecTBE HauboJiee MPOCTOTrO B MOJIEBBIX YCIOBUSX.

DTOT METOJI C UCTIOJb30BAaHUEM CHEIUATBLHOTO MCKA, U3BECTHOTO KakK
nuck Ceku, 61arozapsi CBOeH MPOCTOTE MOJTYUYUIT pACIPOCTpaHEHUE B 00pa-
30BaTENILHBIX YUpexkJeHUsIX Hamied cTpadbl. Jluck Cekku mpeicTaBiisieT
cOO0O0M JMCK, OTIAUTHIN U3 OPOH3BI (MJIM JPYTroro MeTalljia ¢ OOJBIITNM YIE/b-
HBIM BECOM), TMIOKPBITBIN O€101 KpacKo# M MPUKPEIIEHHBIN K 1lenu (HepacTsi-
TUBAlONIEeMycCs WHYPY U T.0.). [Juck o0biuHO umeet quametp 200 Mm ¢ mie-
CTBIO OTBEPCTUSIMU, KAXKJI0€ TUAMETPOM 55 MM, PACIOJIOKEHHBIMU 1O KPYTY
nuametpom 120 mm. IIpu onpeneneHnr MyTHOCTH C NMOMOIIBIO JUCKA €ro
OITyCKaIOT B BOJly HACTOJIBKO, YTOOBI OH ObUT €/1Ba 3aMeTeH. M3mMepstoT Mak-
CUMAaJIbHYIO JUIUHY MOrPY>KEHHOU 1enH (IIHypa), TPU KOTOPOM TUCK elle 3a-
MeTeH. M3MepeHusi TOBTOPSIOT HECKOJIBKO pa3, T.K. BO3MOKHO MEIIAIOIIEe
BIIMSIHUE OTPaXEHMsI CBETa OT BOAHOM MOBEPXHOCTH. J[Jis 3HAYEHMI, MEHb-
mux 1 M, pe3ysbTaT MPUBOASIT C TOYHOCTHIO 0 1 cM; JJIsl 3HAUeHUI OO0Ib-
mux, yeM 1 M, — ¢ TouHocTsio 10 0,1 M. JlaHHbIi MeToa y100€H TeM, UTOo To-
3BOJISIET UCTIOJIL30BATh JJI aHAJIM3a MOCThI, OOPBIBUCTHIE Oepera u Jp.

Oobopyoosanue
[Ipobupka crexisiHHas BbicoToi 10 — 12 cM, muct TemHoit 6ymaru (pon).
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Buinonnenue ananuza

1. 3anonHUTE MPOOUPKY BOJOM 110 BHICOTHI 10-12 cm.

2. Onpenenute MyTHOCTb BOJIbI, paCCMaTpUBasi MPOOUPKY CBEPXY Ha TEM-
HOM (pOHE IMPH AOCTATOYHOM OOKOBOM OCBEIIEHUM (JIHEBHOM, UCKYCCTBEHHOM).
Bribepure noaxosinyo XapakTepUCTUKY U3 IPUBEACHHBIX B Ta0II. 5.

Tabnuua 5
MyTHOCTB BOABI
MyTHOCTb HE 3aMeTHa (OTCYTCTBYET) Cnabo myTHas
Cnabo omanecrupyomas MyTHas
Onanecrupyronias Ouenb MyTHast

Ienucrocth. [IeHUCTOCTHIO CUMTAETCA CITIOCOOHOCTH BOJBI COXPAHSTH
HUCKYCCTBEHHO CO3JaHHYI0 TieHy. JlaHHBIM MokaszaTesb MOXET ObITh HC-
IIOJIb30BaH Il KAYECTBEHHOW OLEHKH IPUCYTCTBHUS TaKMX BELIECTB, KaK
JETEPreHThl (IOBEPXHOCTHO aKTHBHBIE BEIIECTBA) MPUPOJHOTO U HCKYCCT-
BEHHOTO IPOUCXOXKICHUS U JP.

IIeHuCTOCTh OIpEenesaoT, B OCHOBHOM, IIPM aHAJIW3€ CTOYHBIX U 3a-
IPA3HEHHBIX IPUPOIHBIX BOJ.

Meroanka ananuza npocta: konoy Ha 0,5 1 3anonusaioT Ha 1/3 Bogoi,
B30anThiBatoT 0K0J0 30 cek. [Ipoba cumTaercs MojaoXKUTENBHOM, €CIIU MeHa
coxpansiercs 6onee 1 muH. Bennunna pH Boabl npu 3TOM nipoleaype J0xK-
Ha OBITh 6,5-8,5 (Mpy HEOOXOAUMOCTH BOJTy HEUTPAIU3YIOT).

1.2.3. 'uapoxuMuyeckue moKa3saTeu

JlaHHas rpynna BKJIKOYAET NOKA3aTeNIu, CBOMCTBEHHBIE BOJE B €€ €C-
TECTBEHHOM (TIPUPOJTHOM) COCTOSIHUHU, XapaKTEepU3YyIOLIMe XUMHUYECKUN CO-
CTaB BOJbI U OMNpeJesieMble, KaK MPABWIO, THIPOXUMUYECKUMU MeToaamu. B
YUCJI0O OCHOBHBIX THJIPOXMMUUYECKUX IOKa3aTelel KauyecTBa BOJbI BXOJSIT:
BOJIOpOJIHbIN mokaszaTenb (pH), pacTBOpEHHBIM KHCIOpPOJ, MUHEpaIU3aIus
(aHMOHBI — KapOOHATHI, TUAPOKAPOOHATHI, CYIb(aThl, XJOPUIbl; U KATUOHBI —
KaJblIui, MarHui, HATPUM U KaJMii), CyXOM OCTAaTOK, OOIIasi »KECTKOCTh, OHO-
T€HHBIE 2JIEMEHTHI (HUTpaThl, (hocdaTbl, aMMOHHIA, HUTPUTHI), PTOPUJIBI, KETe-
30 obmiee. KonuuecTBeHHbIE JaHHBIE TIO THUM TOKa3aTelsIM 3aHUMAIOT 3Ha-
YUTEJIHbHOE MECTO B COBOKYIHOCTH JAHHBIX O COCTOSIHUM BOJHOIO OOBEKTa U
MOTYT OBITh OIpeJieTeHbl 0€3 CEephE3HBIX TPYIHOCTEH MOJIEBHIMU U Jiabopa-
TOPHBIMUA METOJAaMU, TTPU COOJIIOIEHUH ITPaBUII 0TOOpA U XpaHEHUS TPoO.

Booopoonwiit noxazamens (pH). Conepxanue MOHOB Bojopojaa (THI-
pokconns — H;O") B mpHpOAHEIX BOJAX OMpEAeIseTcs B OCHOBHOM KOJHYe-
CTBEHHBIM COOTHOIIEHUEM KOHIIEHTPALUKN YTOJIbHON KUCIOTHI U €€ NOHOB:

CO, +H,0 & H + HCO3 < 2 H' + COs™.
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Jlnst ynoOcTBa BbIpaXEHUs COAECPKaHUS BOJOPOJAHBIX MOHOB Obljla BBE-
JIeHA BEJIMYHMHA, MPEJCTABIAIONMAs cO00M Jorapudm UX KOHIEHTpAIUH, B3s-
TBIN C OOPATHBIM 3HAKOM:

pH = -Ig[H'].

JIJisi TOBEPXHOCTHBIX BOJI, COJEpKAIIMX HEOONbIINE KOIUYECTBA JUOK-
CUJIa yTiiepoJa, XapakTepHa IenouHas peakuus. smenenus pH tecHo cBs-
3aHbl ¢ nporeccamu (porocuHTeza (npu norpediennn CO, BOAHOU pacTu-
TEIBHOCTHhIO BBICBOOOXMat0TCsl moHbl OH'). McTouHMKOM HMOHOB BOAOpOJA
SIBJISIFOTCSL TAKKE TYMYCOBBIE KUCIIOTHI, IPUCYTCTBYIOIIME B Mo4yBax. [ 'uapo-
JIU3 COJIEH TSKEIbIX METAJJIOB UTPAET pOJib B TE€X CIydasix, KOrJa B BOJY IO-
najaloT 3HAYUTENIbHBIE KOJMYECTBA CyJIb(aToB XkKeje3a, aJlOMUHUS, MEIU U
JIPYTUX METAJUIOB:

Fe** + 2H,0 = Fe(OH), + 2H".

3naueHue pH B pedHbIx BoJilax 0OBIYHO BapbUpYyeET B mpejaenax 6,5-8,5, B
atMoc(epHbIXx ocaakax 4,6-6,1, B Oomorax 5,5-6,0, B MOpPCKHX BOAaX
7,9-8,3. KoHueHTparus noHOB BOJAOPOia MOABEPKEHA CE30HHBIM KOJIeOaHM-
aM. 3umoit BenmnunHa pH 11 G0NBIIMHCTBA PEYHBIX BOJ cocTaBisieT 6,8—7,4,
neroMm 7,4-8,2. Beanunna pH npupoaHbIX BOJA ONPEAENISETCS B HEKOTOPOM
CTEIeHH Te0JIoTHEN BOJ0COOpHOro OacceiiHa.

B cooTBeTcTBUU C TpeOOBaHUSIMU K COCTaBY M CBOMCTBaM BOJIbI BOJIO-
€MOB Y NMYHKTOB NMUTHEBOI'O BOJOMOJIb30BAHUS, BOJIbI BOJHBIX OOBEKTOB B
30HaX peKpealnu, a TaKkKe BOJIbI BOJIOEMOB PhIOOXO3AMCTBEHHOTO Ha3Haye-
HUs BennunHa pH He JoJDKHA BBIXOAUTH 3a MpEeibl UHTEpBajia 3HAYCHUI
6,5-8.5.

Bennunna pH BOAbI — OJIMH M3 BaXXHEUIIMX MOKA3aTEJIEM Ka4ecTBa BOJ.
BenvunHa KOHIIEHTpallMM MOHOB BOJIOPOJa MMEET OOJIbIIOE 3HAUYCHHUE IS
XUMHUUYECKUX U OMOJIOTMYECKUX MPOIECCOB, MPOUCXOASAIIUX B IPUPOIHBIX
Bojax. Ot BenuuuHbl pH 3aBUCHUT pa3BUTHE U KUZHEACATEIBHOCTh BOJIHBIX
pacTeHuii, yCTOMYMBOCTh PA3JIMUYHBIX (DOPM MUTPALMU JIEMEHTOB, arpec-
CHBHOE JIMCTBHE BOJBI Ha MeTalibl U O0eToH. Bennunna pH Boabl Takxke
BIIUSIET HA MPOIECCHI MPEBPAIICHUs PA3IUYHBIX (OPM OMOTCHHBIX JIEMEH-
TOB, U3MEHSIET TOKCHYHOCTh 3arps3HAIOIINX BEIIECTB.

B BooeEMe MOKHO BBIJIETUTh HECKOJIBKO ATAIOB MPOLECCA Er0 3aKUCIIE-
Husa. Ha nepBoMm stane pH mpaktuuecku He meHsieTcs (MOHBI OMKapOOHaTa
YCIIEBAIOT MONHOCTHIO HeliTpanu3oBath HoHbl H'). Tak mpojomkaercs 70 Tex
nop, Mmoka oOmias MEeJI0YHOCTh B BOJoeME He ynaaeT npumepHo B 10 pa3 1o
BesmunHbBI MeHee 0,1 MOJIB/I[Ms.

Ha BTOpoM sTamne 3akucieHus: Bogoema pH Boabsl 00bIYHO HE MTOJHUMA-
eTcsl BhIlIe 5,5 B TeueHue Bcero roga. O Takux BOJOEMax TOBOPAT Kak 00
YMEpPEHHO KHCIbIX. Ha 3TOM 3Tamne 3akucieHuss TPOUCXOIAT 3HAUUTEIbHBIE
WU3MEHEHHS B BUJOBOM COCTABE JKMBBIX OPraHU3MOB.
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Ha tpetsem stame 3akucieHus: Bogoema pH crabunusupyeTcs Ha 3Hade-
Husax pH<S (o6erano pH 4,5), gaxke eciu atMocepHbie 0CaAKA UMEIOT 00-
jee BbIcOkue 3HaueHus pH. DTo cBsI3aHO C MPUCYTCTBHEM T'YMYCOBBIX Be-
IIECTB U COCIMHECHUN aJTIOMUHUS B BOJOEME U TIOUBEHHOM CJIOE.

[TpupoaHbie BOMBI B 3aBUCUMOCTH OT pH palnmoHalbHO NIEIUTh Ha CEMb
rpymnn (tabi. 6) [1].

Tabnuua 6
I'pynnsl npupoaHbix Boja B 3aBucumMoctu otT pH
['pynma pH [Ipumeuanune
CUIIBHOKHUCHBIE  BO- <3 pe3ysbTaT THUAPOJIM3a COJEH TSDKEIBIX METAJIOB
JTBI (1IaXTHBIE U PYJTHUYHBIE BOJIbI)
Kucnbie Boabt 3-5 MOCTYTUICHUE B BOJY yTOJbHON KHUCIIOTHI, (PyJIbBOKHUC-

JOT W AOPYIuX OPraHH4YCCKUX KHCJIOT B PE3YyJbTaTc
PA3JI0KCHUSA OPraHNICCKUX BCUICCTB

CnaboKucible BOJIbI 5-6,5 | npucCyTCTBHE I'yMYCOBBIX KHCJIOT B ITOYBE U OOJOTHBIX
BOJIaX (BOJIbI JIECHOM 30HBI)

Heiirpanbubie Boasl | 6,5—7,5 | nanmmuue B Bogax Ca(HCOs),, Mg(HCOs),

Cnabomieao4yHbIe 7,5-8,5 | nanmuuue B Bogax Ca(HCOs),, Mg(HCO;),
BOJIbI

[Iles10uHBIE BOJIBI 8,5-9,5 | mpucyrctBue Na,CO; unu NaHCO;
CHJIBLHOIICTIOYHBIC 9,5 npucytctBue Na,CO; miu NaHCO;

BOJIBI

N3mepenne pH mpu KOHTpOsE KadyecTBa NPUPOJHOU W NMUTHEBOW BObI
IIPOBOJUTCS MPaKTUYECKH MoBceMecTHO. g onpenenenns pH ucnosib3yroT
pH-mMeTprro u Bu3yanbHyrO KoJopuMeTputo: pH-MeTpusi nmpeanosiaract u3me-
peHuE BOJOPOHOTO MOKA3aTeNsl C TOMOIIBI0 CTAIIMOHAPHBIX (J1A00PATOPHBIX)
npubopoB — pH-MeTpoB, B TO BpeMsl Kak BHU3YyalbHO-KOJIOPUMETPUUECKOE OIl-
peneneHue MpoBOAAT C MCHOJIb30BAHUEM MOPTATUBHBIX TECT-KOMIUIEKTOB, OC-
HOBAHHBIX HAa PEAKIMKM YHUBEPCAIBHOIO WM KOMOMHUPOBAHHOTO MHJIMKATOpa
C BOJOPOIHBIMU MOHAMH, COIPOBOXKIAOLIEHCI N3MEHEHUEM OKPACKU PACTBO-
pa. To4yHOCTP HM3MEpPEHHs BOJOPOJHOIO IMOKasarens ¢ noMmoupero pH-merpa
MOKeT ObITh BbIcOKa (110 0,1 eaunuisl pH 1 MeHee), ¢ TOMOIIbIO BU3YaJIbHO-
KOJIOPUMETPHUUYECKHUX TECT-KOMIUIEKTOB — 0K0JI0 0,5 enunmibl pH.

B HexoTophIX ciaydasx — sl OBICTPOrO aHaJIM3a HEU3BECTHBIX PACTBO-
poB ucnosib3zyercs pH-uHaukaropHas Oymara, UMeroIasi TOYHOCTh OIpeie-
nenust pH He Oonee 1, 4TO HEIOCTATOYHO JIsl BHIMIOJHEHUS! aHAJIN3a PUPO/I-
HOM M NMUTbEBOM BOAbI. Huke MpUBOAUTCSA BU3YyaJbHO-KOJIOPUMETPUUYECKUN
MeToJ1 onpeneneHus pH kak Hanbosee NpoCcTo U JOCTYITHBIH.

Oobopyooeanue u peakmuewl
[Munerka-kanensHuna (0,1 mu1); MpoOHPKH KOJTOPUMETPUYECKUE C METKOU
«5 MI»; pacTBOp YHUBEPCAIBHOTO HMHIMKATOPA; KOHTPOJbHAS IIKalla 00pa3lioB
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okpacku pactBopoB mis onpeaenenus pH (pH 4,5; 5,0; 5,5; 6,0; 6,5; 7,0; 7,5; 8,0;
8,5) U3 cocTaBa TECT-KOMILIEKTA WU IPUTOTOBJIEHHAS] CAMOCTOSITENBHO.
O npuUroToBIIEHUH PACTBOPOB CM. MIPUIIOKEHUE 3.

Bwvinonnenue ananusa

1. Konopumerpuueckyro MpoOUpPKY CIOJOCHUTE HECKOJBKO pa3 aHa-
au3upyeMon Bojiol. B mpoOupky HajelTe 10 METKH aHAIU3UPYEMYIO BOJY
(5 m).

2. JloGaBwTe munerkoi-kanenbHuen 3-4 kamau (okosio 0,1 mur) pac-
TBOpA YHUBEPCAIBHOTO UHIMKATOPA U BCTPSIXHUTE MPOOUPKY.

3. Okpacky pacTBOopa Cpa3dy K€ CpPaBHUTE C KOHTPOJIbHOW IIKAJIOW,
BBIOMpAs OIMKAMIIN 10 XapaKTepy OKpacku oOpaszell mikainbl. OKpacKy Ha-
OnroaiiTe CBEpXy Yepe3 OTKPHITOE OTBEPCTUE MTPOOUPKH Ha OesoM (poHe mpu
JOCTATOYHOM OCBELIECHHH.

Koumpons mounocmu onpeoenenus 6000po0H020 noKazamens

KOHTpOab TOYHOCTH aHaIM3a MOXKET OBITh BBIMIOJIHEH ITyTEM TECTUPOBA-
HUS CHEIUAIbHO TPHUTOTOBICHHBIX KOHTPOJBHBIX Oy(epHBIX pPacTBOPOB,
uMeroImux 3HaueHus: pH, O6mu3kue K mpuBeAeHHBIM 00pasiamM Ha KOHTPOJIb-
HoM mikase. Jyist kouTposis 3HaueHut pH OydepHbIX pacTBOPOB peKOMEHTY-
eTcsi ucnoiib3oBaTh pH-metp. BydepHbie cMecu Uisi MPUTOTOBIEHUS KOH-
TPOJIBHBIX PACTBOPOB MPHUBEIECHBI B PUIIOKEHUH 1 .

Kucaornocts. KHCIOTHOCT NPUPOIHBIX U CTOYHBIX BOJI ONPEIEIAECTCS
UX CIIOCOOHOCTBIO CBS3BIBATH THJIPOKCHUA-WUOHBI. Pacxol rujpokcuja oTpa-
KaeT OOIIyI0 KUCIOTHOCTh BOJIbl. B OOBIYHBIX MPUPOJHBIX BOAAX KHUCIIOT-
HOCTbH B OOJIBIIIMHCTBE CJTYy4aeB 3aBUCUT TOJBKO OT COJIEp>KaHUSI CBOOOIHOTO
Iuokcuaa yriepoja. EcrecTBEHHYI0 4acTh KUCIOTHOCTU CO3/IA0T TaKXKE Iy-
MUHOBBIE U ApPyrue ciadble OpraHUYECKUe KUCIOTHl U KaTHOHBI CIa0bIX OC-
HOBaHUU (MOHBI aMMOHMUS, KeJie3a, aTIOMUHUSI, OPTaHUYECKUX OCHOBAHMIA).
B stux cinyqasx pH Boasl He ObIBaeT HUXKE 4,5.
B 3arpsi3HeHHBIX BOJOEMax MOXKET COJCPXKATHhCS OOJBIIOE KOJIUYECTBO
CUJIBHBIX KHCJIOT WM MX COJiel 3a cueT cOpoca MPOMBIINUICHHBIX CTOYHBIX
BoJ. B saTux cnyuasx pH moxer ObiTh HUXE 4,5. YacTh 00111€l KUCTOTHOCTH,
cHmkaromer pH 1o Bennuun <4,5, Ha3bpIBa€TCA CBOOOHOM.
KucnotHocTs Bozbl 00yCIIOBIIEHA COJIEpKAaHUEM B BOJE BEIECTB, pea-
TUPYIOLIUX C TUAPOKCO-aHMOHAMHU. K TakuM COeMHEHHSIM OTHOCSATCSL:
1) cunbubie kucnotel: cosstHas (HCI), azotnas (HNO;), cepnas
(H2SO,);

2) cnabwie kuciotel: ykcycHas (CH;COOH); cepuucras (H,SOj3);
yroJsbHas (H,COs); cepoBonoponnas (H,S) u T.11.;

3) katuoHbl c1a0bIXx ocHOBaHMil: amMoHuil (NH4); kaTuoHBI OpraHuye-
CKUX aMMOHUWHBIX COEJTUHEHUI.
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KucnoTHoCTh IpOOBI BO/IBI U3MEPSIETCS B I/3KB/JT WIIA MT-3KB/JI U OIIpe/ie-
JISIETCS KOJIMYECTBOM CHIIBHOM I1esioun (0OBIYHO MCIONIB3YIOT pacTBopsl KOH
wi NaOH ¢ xonnentpanueit 0,05 umm 0,1 r-5kB/11), ©13pacxo10BaHHON Ha HE-
Tpaau3aluio pacTBopa. Paznuuaror cBOOOJHYIO U OOIIYI0 KUCIOTHOCTH BOJIBI.
CB00OO1HAsT KUCIOTHOCTh ONPEENIETCsl IPU TUTPOBAaHUU 110 3HaueHuit pH 4,3-
4,5 B TPUCYTCTBUM B KayeCTBE WHIUKATOpPA METHJIOBOIO OPAH>KEBOTO.
B stom nuanazone orrurposiBatorcss HCI, HNOs, H,SO,4, H3PO,.

OOmrasi KUCJIOTHOCTh OMPEEsETCs MPU TUTPOBAHUM J10 3HaueHuil pH
8,2-8,4 B mpucyrcTtBuM (¢eHondTarienHa B KauyecTBe WHAUKaTopa. B sToM
JMaTnia30He OTTUTPOBBIBAIOTCS CIa0ble KUCIOTHI — OpraHu4ecKue, yrojbHasdi,
CEPOBOJIOPOIHAS, KATHOHBI C1a0BIX OCHOBAHMIA.

EcTecTBeHHast KUCIOTHOCTh OOYCJIOBJIEHA COAEP:KAHHEM CJIa0bIX opra-
HUYECKUX KUCJIOT MPUPOAHOTO MPOUCXOKIAEHHUS (HAPUMEDP, TYMUHOBBIX KU-
CJOT). 3arps3HEHUs], MPUIAIOIIKME BOJE MOBBIINICHHYIO KUCIOTHOCTb, BO3HU-
KAlOT MPU KUCITOTHBIX JIOXKJSAX, IIPU TMOMAJaHUU B BOJIOEMbI HE MPOUIEIIITUX
HEWUTpaIU3alyi0 CTOYHBIX BOJI MPOMBIIIUIEHHBIX MPEANPUITUN U JIP.

IlenounocTh. [loa 1MIETOYHOCTHIO MPUPOAHBIX WIJIM OUYMIIEHHBIX BOJI
MOHUMAIOT CIIOCOOHOCTh HEKOTOPHIX HMX KOMIIOHEHTOB CBSI3bIBATh SKBHBA-
JIEHTHOE KOJIMYECTBO CHJIBHBIX KUCIOT. K TaKUM CO€TMHEHUSM OTHOCSITCS:

1) cunpabie menoun (KOH, NaOH) u netydyne ocHoBaHUs (Hampumep,
NH;-H,0) , a Takxe aHUOHBI, 00YCIOBIMBAIONIME BBICOKYIO IIEIOYHOCTh B
pe3ylibTaTe THAPOIN3a B BogHOM pacTBope mpu pH > 8,5 (CO;™, S,, PO,
SiOs” u ap.);

2) cnaOble OCHOBaHUS W aHUOHBI JIETYYMX U HEJNETYUHUX CJIAOBIX KHUCIOT
(HCO;5, H,PO,, CH3;COO", HS', aHnOHBI TYMHHOBBIX KUCIIOT U JP.).

[IlesiouHOCTH OOYCIOBIEHA HAJIMYUEM B BOJIE AHMOHOB CJIA0OBIX KHUCIOT
(kapOOHATOB, THAPOKApOOHATOB, CUJIMKATOB, OOpPAaTOB, CYJIb(MUTOB, TUIPO-
Ccynb(UTOB, CYIbPUIAOB, THUAPOCYIb(UIOB, AHUOHOB TYMHHOBBIX KHUCIIOT,
docdaro). Ux cymma HazpiBaeTcsl 001el mea04HOCThI0. BBUly HE3HAUH-
TEJIbHOW KOHIIEHTPAIIMM TPEX IOCICAHUX HMOHOB OOIMas IIEJIOYHOCTH BOJIBI
O0OBIYHO OMpEACIAeTCS TOJbKO aHHOHAMH yTOJBHOW KHCIIOTHI (KapOoHaTHAs
IEJIOYHOCTD ). AHUOHBI, TUJIPOJIN3YSICh, 00Pa3yIOT THAPOKCUI-UOHBI:

CO;” + H,0 < HCO; + OH;

HCO3_ + Hzo = H2C03 + OH'".

[IleouHOCTH OmpeenseTcss KOJUYEeCTBOM CHUIIBHOW KHCIIOTHI, HE0OXO-
muMoit 11 HelTpammsamuu 1 am® Boasl. 11leno4HOCTh GOJBLIMHCTBA HPU-
POAHBIX BOJ| OMPENESICTCS TOJBKO T'HJIPOKApOOHATAMH KaJbIMs U MarHus,
pH sTux BOx He npeBbIaeT §,3.

OrnpeneneHye IMETOYHOCTH TOJIE3HO MpPHU JO3UPOBAHUU XUMHUUYECKUX
BEIIIECTB, HEOOXOMMBIX Ha 00paOOTKY BOJ IS BOJAOCHAOKEHHUS, a TaKKe
IIPY peareHTHOM OYMCTKE HEKOTOPBIX CTOYHBIX BOJ. OmpeneneHue mea09Ho-
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CTH MPHU U30BITOUYHBIX KOHIIEHTPALUSIX IIEJIOYHO3EMETBHBIX METAJIJIOB BaXKHO
JUIsl YCTAHOBJIEHUHM MPUTOJHOCTU BOJBI i uppurauuv. Bmecre co 3Haye-
HUsAMH pH IIET0YHOCTH BOJIBI CIYKUT JJIA pacueTa coJiepKaHusi KapOOHATOB
u OajlaHca yroJibHOM KHCIIOTHI B BOJIE.

[IlemouHOCTh MTPOOBI BOABI U3MEPSIETCS B T-3KB/J1 WJIM MT-3KB/I U OIpe-
JESeTCs] KOJTMYECTBOM CUJIBHOW KUCIOTHI (OOBIYHO HCMOJB3YIOT COJISIHYIO
KucioTy ¢ KoHreHntpauueit 0,05 wiu 0,1 r-3xB/11), U3pacx0J0BAaHHONW HA HEM-
TpaJIU3aIUIo0 pacTBOpA.

[Tpu venTpanmmzanmu 10 3HayeHui pH 8,0 — 8,2 B kauecTBe MHIMKATOPA UC-
noJe3yIoT perondranens. OnpenenseMas TaKUM 00pa3oM BEIMYMHA Ha3bIBACT-
cst cBoOOTHOM 1mienoubto. [Ipu Helitpanu3anuu no 3Hauenuii pH 4,2 — 4,5 B xa-
YECTBE MHAMKATOpPA HCIOJIB3YIOT METWUJIOBBIM OpaHkeBbld. OmnpexaensemMas
TaKuM 00pa3oM BeJIMYMHA Ha3bIBaeTCs oOmiel menodHocTrro. [Ipu pH 4,5
npo0a BOJIbl UMEET HYJIEBYIO IIETOYHOCTb.

1.2.4. MuHepaJbHBbIHA COCTAB

Munepanu3zanusi — CyMMapHOE COJIEp>KaHUE BCEX HANJCHHBIX MPU XU-
MUYECKOM aHaJIu3€ BOJIbl MUHEPAJIbHBIX BEIIECTB; OOBIYHO BBIPAXKAETCS B
Mr/oM° (10 1000 Mr/am’) 1 %o (IPOMUIIIE WM THICAYHAS JOJIS IPU MHUHEpa-
mu3armu 6osiee 1000 MF/,Z[MS).

Munepanu3zanusi TpUPOIHBIX BOJ, ONpEEstonias uX yAeIbHYIO JIeK-
TPOIPOBOIHOCTh, UBMEHSETCS B IIIMPOKUX Tipeenax (Tadiu. 7). BoabmmHCTBO
pEK UMEET MUHEPATU3AINIO OT HECKOJIBKUX JIECATKOB MUJUIUTPAMMOB B JIUT-
pe 10 HECKOJIbKMX COTE€H. MuHepanu3alus MoJ36MHBIX BOJI U COJICHBIX 03€p
n3MeHseTcss B uarepBasie ot 40-50 MF/I[M3 10 650 r/kr (IUIOTHOCTH B 3TOM
clly4yae y>K€ 3HAUMTENIbHO OTJIMYAeTCS OT €AUHUIILI). MuHepaau3aius aTMo-
chepHBIX OCAIKOB COCTABISIET OT 3 70 60 Mr/mm’

Tabmuna 7
Kaaccndukauusi npupoHbIX BOJ 10 MUHEPAJIU3AIUT
Kareropust Box Munepanuzanus, r//:[M3
YieTpanpecHbie <0,2
IIpecHbie 0,2-0,5
Boibl ¢ OTHOCUTENIBHO MOBBIIEHHON MUHEpaIU3aluen 0,5-1,0
CoJioHoBaThIC 1,0-3,0
Conensle 3-10
Bojapl OBBIIIIEHHON COJIEHOCTH 10-35
Pacconnl >35

MHorue npou3BOACTBA, CEIbCKOE XO3SIMCTBO, NPEANPUATHS MUTHEBOTO
BOJIOCHA0XEHHUS TIPEBSBIISIIOT OINpEJIeNICHHbIE TPeOOBaHUSA K KauyeCTBY BOJI,
B YaCTHOCTH, K MUHEpaIU3alluy, TaK KaK BOJbI, COJIepKallue OOJIbIIOE KO-
JMYECTBO COJIEH, OTPULATEIBHO BIHSIOT HA PACTUTEIbHBIE U KUBOTHBIE Op-
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TaHW3MBbI, TEXHOJOTUIO MPOU3BOACTBA U KA4ECTBO MPOMYKIMHU, BBI3BIBAIOT
00pa3oBaHKEe HAKUITK HA CTEHKaX KOTJIOB, KOPPO3HIO, 3aCOJICHUE TTOYB.

B cooTBeTCTBHMM ¢ THTHEHUYECKUMHU TPEOOBAHUSAMHU K KAaYECTBY IHUTh-
€BOM BOJBI CyMMapHasi MUHEpaIu3alus He JOJIKHA MPEBHIIIATh BEITUUHNHBI
1000 MF/,Z[M3. ITo corsacoBaHuio ¢ OpraHamu JenapTaMeHTa CaHAUIHA-
30pa sl BOJOIPOBOJA, MOJAIOIIEro BOJAYy 0O€3 COOTBETCTBYIOIIEH 00pa-
OOTKHU (HAmpuUMep, U3 APTE3MAaHCKUX CKBAXHUH), JOMYCKAETCA yBEIUYECHUE
MuHepaau3auu 10 1500 MF/I[Ms).

MuHepalbHBIA COCTaB BOJIbI MHTEPECEH TEM, YTO OTPaKaeT Pe3yabTaT
B3aMMOJICCTBHUS BOJBI Kak (hU3UIECKOMN (ha3bl U CPEAbl )KU3HU C APYyTUMH
dazamu (cpenamu): TBEpIOW, T.e. OEPETOBBIMU MOACTUIAIOIINMHU, & TaAKKE
MOYBOOOPA3YIOIIMMH MUHEpAJIaMH M MOPOJIaMU; ra3000pa3Hoi (C BO3IYIII-
HOW CpeJioi) U coliepxalecss B HeW BiIarod U MUHEpPaJIbHBIMA KOMITOHEH-
tamu. Kpome Toro, MUHepasibHBIA COCTaB BOJIbI OOYCJIOBJICH IIEJIBIM PSIOM
MPOTEKAIOIIUX B Pa3HbIN cpefax (PU3MKO-XUMHUUECKUX U (PU3UYECKUX MPO-
[IECCOB — PACTBOPEHUS U KPUCTAIUIM3ALUM, TIENTU3AIMA U KOAryJisii[uu, ce-
JTMMEHTAIlUM, UCTIAPEHUS U KOHACHCAIIMU U Jp. bojbllioe BIUsSHUE HAa MUHE-
paJbHBIM COCTaB BOJIbI MOBEPXHOCTHBIX BOJOEMOB OKa3bIBAIOT MPOTEKAIO-
mue B aTMochepe W B JAPYyTUX Cpelax XHMHYECKHE PEaKIUU C y4acTHEM
COEJIMHEHMH a30Ta, yriiepojaa, KUCI0poaa, Cephl U JIp.

MO0>XHO BBIZIEUTH JIBE TPYIIIBI MUHEPAIBHBIX COJICH, OOBIYHO BCTpPEUaro-
IIMXCS B IPUPOJHBIX BoJax (Tabdiu. 8).

Tabnuna 8
OCHOBHBbIE€ KOMIIOHEHTHI MUHEPAJBLHOI0 COCTABA BO/IbI
KoMIoHEeHT MIUHEpPATBHOTO COCTaBa BOJIBI \ [IpenenpHO MOMycTUMAas KOHIICHTPAITHS

I'pynmna 1

Kamuonwi:
Kambumit (Ca”") 200 mr/n
Hatpuit (Na") 200 mr/n
Marumii (Mg™) 1000 mr/n

Anuonvl

I'mapoxap6onar (HCO; ) 1000 mr/n
Cymsthar (SO,) 500 mr/n
Xmopun (C1 ) 350 mr/n
KapGonar (COs°) 1000 mr/

I'pynna 2

Kamuonwv
Ammonnii  (NH,) 2,5 mr/n
Tsixensle MeTasuibl (CymMma) 0,001 Mmonb/a
YKeneso obee (cymma Fe™ u Fe') 0,3 mMr/n

Anuonni

Hutpatr (NO;) 45 mr/n
Oprodbochar (PO,’) 3-5 mr/n
Hutpur (NO,) 1 mr/n
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Kak BusHO u3 Tab. 8§, OCHOBHOM BKJaJl B MUHEPAJIbHBINA COCTaB BHOCSIT
conu 1-i rpynmbl (OHM 00pa3ylOT TaKk Ha3bIBa€MbIE «TJIABHBIE MOHBD»), KOTO-
pBIE€ OMpEenensioT B MepByto odepens. K HUM oTHOCATCA XJIOpHUbI, KapOoHa-
ThI, TUIPOKAPOOHATHI, CylbdaThl. COOTBETCTBYIOIMIMMHU KaTUOHAMH JJIsl Ha-
3BAaHHBIX AHWOHOB SIBJISIFOTCA KaJlWil, HaTpuil, Kajubluii, Marauil. Comu 2-i
TPYIIIIbI TAK)Ke HEOOXOIUMO YUYUTHIBATH MIPU OIIEHKE KayecTBa BOJIbI, T.K. Ha
KaXIylo W3 HUX ycraHoBjieHo 3HadeHue I1JIK, XoTs oHM BHOCAT HE3HAuu-
TEIBHBIN BKJIaJ B COJIECOAEPHKAHUE TPUPOIHBIX BOJI.

CooTHOIIIEHHE KOHIIEHTPAIH B BOJIE IVIABHBIX MOHOB (B MI-3KB/JT) OTIpEIEIsi-
€T MuUnsvl XUMUYECKO20 COCMasa 600bl. B 3aBUCUMOCTH OT MPe00J1a1atoIiero
BUJIa aHUOHOB (>25 % SKBHUBaJICHTA MPU YCIOBHUH, YTO CYMMBI MI-9KB aHHO-
HOB M KATUOHOB MPUHUMAIOTCS paBHBIMU 50 % COOTBETCTBEHHO KaXK[asi) pa3-
JUYAI0T BOABI THApoKapOoHaTHOro kjacca (koHueHtpamus HCO; >25 %
9KB. aHMOHOB), cyibdaTHoro (SO, >25 % skB.), xnopuaHoro (C1 >25 %, 3ka.).
WNHorja BBIIENAIOT TaKXKe€ BOJBI CMEIIAHHBIX, WU MPOMEXKYTOYHBIX, TUIIOB.
COOTBETCTBEHHO, Cpe/Id KAaTUOHOB BBIJICTSIOTCS TPYIIbl KaJIbIUEBBIX, Mar-
HUEBBIX, HATPUEBBIX WU KAJTUEBBIX BO/I.

Musnepanuzaius BOJIbI UMEET Ba)KHEUIIEe 3HAUYEHUE IPU XapaKTepu-
CTUKE XMMHUYECKOro cocTaBa BOJ. IIpu 3TOM mpoBOAST aHAJIM3bl BOJBI Ha
coiepKaHUEe MHUHEPAIbHBIX KOMIIOHEHTOB B Pa3jMYHbIC TEPUOABL: ISl TO-
BEPXHOCTHBIX BOJl — B 3UMHIOI0 MEXEHb, BECEHHEE MOJIOBOJbE (TTUK), JETHE-
OCEHHIOI MEXEHb, JIETHE-OCCHHUHN MaBOJIOK; JIJI BOJI 3a00JI0YEHHBIX Y4acT-
KOB — B 3MMHIOI0O MEXEHb; BECEHHEE IOJIOBOJIbE, ISl TMTOYBEHHBIX BOJ — B
3UMHIOI0 MEXEHb, BECEHHEE MOJI0BOBE U JIETHE-OCEHHIOI0 MEKEHb.

KoHlleHTpanmm pacTBOPEHHBIX B BOJI€ MUHEPAIBHBIX COJIEH, OMpese-
JSIFOT, KaK MPaBWIO, XUMUYECKUMHU METOJIJaMU — TUTPUMETPUUYECKHUM, KOJIO-
pumeTpuyeckuM. KoOHIIEHTpaluu HEKOTOPHIX KOMIIOHEHTOB (Hampumep, Ka-
TUOHOB HATpHU, Kajus) B BOJE MOXHO OLEHUTh PACUECTHBIMH METOAAMHU,
UMes TaHHbIE 0 3HAYCHUSX KOHILIEHTPALUN JIPYTruX KATUOHOB U aHHOHOB.

KectkocTb. KecTKOCTh BOJIBI TIPEACTABIISIET COO0M CBONCTBO MPUPO/I-
HOM BOJIbI, 3aBUCSIIEE OT HAJIWYUS B HEHl TJIABHBIM 00pa30M PacTBOPEHHBIX
coJiek Kanblusi U Marausi. M3 Bcex cosieid, OTHOCSAIIMNXCS K COJISIM KECTKOCTH,
BBIJICJISIIOT TUIIPOKApOOHATHI, cyiabdaThl U xjuopuasl. CyMMapHOe cojiepka-
HUE PACTBOPHUMBIX COJIEM KalblUs M MAarHus Ha3bIBAIOT 00Well Hcecmro-
cmoio. OOIIas KECTKOCTh MOJpa3ACisieTCsa Ha KapOoHamHyto, 00yCIOBJICH-
HYI0 KOHIICHTpaluei ruapokapoonaros (1 kapoonaros npu pH 8,3) kanbius
U MarHusi, U HeKapOOHamuyo — KOHIEHTPAINIO B BOJIC KaJIbIIUEBBIX U Mar-
HUEBBIX COJIEH CHJIbHBIX KUCIOT. [IOCKOIBKY MpU KUISTYEHUU BOJIbI (TOUHEE
npu temmeparype Gomnee 60 °C) ruapoxapGOHATHI HEpexXomsiT B KapOOHATHL,
KOTOPBI€ BBINAJAIOT B OCAJ0K, KAPOOHATHYIO KECTKOCTh HA3bIBAIOT 8peMeH-
Hoti unu ycmparumoti. OCTaromascsl Mocjie KUIMSYECHUsS] KECTKOCTh (00y-
CJIOBJICHHAsI XJIOPUJIAMU UJTU CYyJib(paTaMu) Ha3bIBAECTCSI HOCMOSHHOL.
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’KecTKOCTh BOABI — OJHO M3 Ba)KHEHUIIINX CBOMCTB, HMEIOIIEe O00IBIIOE
3HAUY€HHUE MPU BOJIOMNOJIL30BaHUM. EciiM B BOJE HAXOASAT MOHBI METAJIJIOB,
00pa3yroIme ¢ MBIJIOM HEPACTBOPHMBIE COJIM KUPHBIX KHCIIOT, TO B TaKOM
BOJIE 3aTpyAHSAETCS 00pa3oBaHUE TIEHBI MPU CTUPKE O€Jbs UIIN MBIThE PYK, B
pe3yJibTaTe 4Yero BO3HUKAET OIIYIIEHUE KECTKOCTH. KeCTKOCTh BOJIBI Ma-
ryOHO CKa3bIBae€TCsl Ha TPyOONPOBOAAX MPHU MCIIOIL30BAHUHU BOJbI B TEILIO-
BBIX CETSX, MPUBOJUT K oOpazoBaHUI0 Hakumnu. [lo 3Tol mpuunHe B BOIY
MPUXOAUTCS 100ABJIATH CIIEIIUATIbHBIE «CMATYAIOIINEe)» XUMHUKATHI.

B ecTecTBEHHBIX yCIOBUSIX MOHBI KaJIbLMA, MAarHUS U JPYTUX IIEJIOYHO-
3eMEJIbHBIX METAJIJIOB, 00YCIIOBIMBAIOIINX JKECTKOCTh, IMMOCTYIIAIOT B BOAY B
pe3yJibTaTe B3aMMOJICHCTBUS PACTBOPEHHOTO JHOKCHIA yriiepoja ¢ Kapbo-
HAaTHBIMHA MHUHEpAJIAMU U APYTUX MPOIIECCOB PACTBOPEHUS M XUMHYECKOTO
BBIBETPHUBAHUS TOPHBIX MOPOJA. MICTOUHMKOM 3THX HMOHOB SIBJISIOTCS TaKkKe
MUKPOOHOJIOTUYECKHUE TTPOIIECCHI, MTPOTEKAIOIIME B MMOYBAX Ha IUJIOMIAJAN BO-
nocoopa, B JOHHBIX OTJI0XKEHUSAX, a TAKXKE CTOUHBIC BOJIbI PAa3IMYHBIX MPE/I-
MPUATHH.

’KecTkocTh BOJIBI KOJEOJNETCS B MIMPOKUX Tpeaenax. BBumy Toro, 4to
COJISIMM KECTKOCTU SIBJIIFOTCSI COJIM Pa3HBIX KaTHOHOB, MMEIOILIHUE Pa3HYIO
MOJIEKYJIIPHYIO MacCy, KOHIICHTpaIlMU COJEH KECTKOCTH, WIH JKECTKOCTh BO-
IIbI, U3MEPSAETCS B €IMHUIAX SKBUBAJECHTHOW KOHIIEHTPALMKU — KOJIMYECTBOM
I-5KB/JI WJIM MI-3KB/JI. Bojia ¢ JKECTKOCTBIO MeHee 4 MT-dKB/IM® CUMTAETCS
MATKOH, OT 4 110 & MF-BKB/I[M3 — CpEeIHEU KECTKOCTH, OT § 10 12 Mr-aKB/):[M3
— ’KECTKOH M BEIIIE 12 Mr—aKB/z[M3 — QUYEHb XeCcTKOU. OO0111asd KECTKOCTh KO-
Je0a€eTcs OT €QUHUI] OO0 AECATKOB, MHOIIa COTEH Mr—aKB/z[M3, pyuYeM Kap-
OoHaTHas keCTKOCTh cocTaBisgeT 10 70—80 % oT oO1ieH ’KeCTKOCTH.

OO0b19HO TIpe0bIIaiaeT KECTKOCTh, 00YCIIOBIICHHAS HOHAMHU KaJIbIHS (10
70 %); onHAKO B OTHEJIBHBIX CIy4asX MarHueBasl *KECTKOCTh MOKET JOCTH-
ratb 50-60 %. JKecTKOCTh MOPCKOW BOJIbI M OKEAHOB 3HAYUTEJIBHO BBIIIIE
(IECATKU M COTHU MF-3KB/):[M3). 2KecTKOCTh MOBEPXHOCTHBIX BOJ MOJABEPKEHA
3aMETHBIM CE30HHBIM KOJIEOaHHMSAM, ITOCTHUTast OOBIYHO HAMOOJIBIIErO 3HAYe-
HUSI B KOHIIE 3UMbI 1 HAUMEHBIIIETO B IIEPHUO]T MTOJIOBOIbSI.

Bricokasi KECTKOCTh YXYJIIA€T OPraHOJICNTUYECKUE CBOMCTBA BO/IBI,
IpUJIaBas € rOPbKOBATHIM BKYC M OKa3bIBas JICMCTBUE HA OPraHbl MHUIIECBA-
peHUSL.

Jlonyctumasi BeIu4rHa 00IIeH KECTKOCTH JIJISI TUThEBOM BOBI M UCTOY-
HUKOB IICHTPAJU30BAaHHOTO BOJOCHAOXEHHsS COCTaBJIsSeT He Oolee
7 Mr-3KB/J1 (B OTAENBHBIX ciydyasx — A0 10 Mr-sks/in), JUMUTUPYIOUIMN T0-
Ka3aTesb BPEJHOCTH — OPTraHOJIENITUYECKUH.

[Ipemnaraemplii METO/ OMpeAeTeHHs] OOIIEH >KECTKOCTH KaK CYMMAapHOM
MacCOBOM KOHIICHTpAIlMM KaTMOHOB KaJIbIIUS M MAarHus OCHOBAH Ha PEaKIIUU
COJIEH KaJIbLIMS U MarHusi C peakTUBOM — TPUJIOHOM b (IByHATpHEBOM COJIBIO
ATWICHANAMUHTETPAYKCYCHON KUCIIOTHI):
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Ca’"+Na,H,R=Na,CaR-+2H",

Mg* +Na,HR=>Na,MgR+2H".
rae R — pagukan sTUIIeHIMaMUHTETPAYKCYCHOM KUCIIOTBI.

AHanu3 mpoBoJsAT B aMMuadHoM OydepHom pactBope npu pH 10,0-10,5
TUTPUMETPUYECKHUM METOJIOM B MPHUCYTCTBUM HWHAMKATOpA XpOMa TEMHO-
CHUHETO KUCIIOTHOTO.

Oo11y10 KecTKOCTh (Coy) B MI-AKB/JT BBIYUCIISIIOT 110 (popmyIie:

CO;K = VTP -H- IOOO/VA,
rae: Vip — 00beM pacTBOpa TpwioHa b, m3pacxoloBaHHOrO Ha TUTPOBa-
HUE, MJI;

H — KxoHUeHTpauusi TUTPOBAHHOTO pacTBOopa TpuioHa b ¢ yuerom
MOMPaBOYHOTO KO3 PUIIMEHTA, T-2KB/II;

VA — 00beM BOABL, B3ITON Ha aHANN3, MII,

1000 — koappurmeHT IepecyueTa eNMHUI] U3MEPEHHSI U3 T-3KB/JT B MI-OKB/II.

Onpenenenue o01el KeCTKOCTH

Oobopyoosanue u peakmuenl

bansi BozisiHas; HOXKHMIIBI; MMAJIOYKA CTEKJISTHHAS; MUTIETKA HAa 2 MJI WM Ha
5 MJ1 ¢ pe3UHOBOM rpyiiei (MEAUIIMHCKAM HINPHULIEM) U COEIUHUTENIBHON TPYyO-
KOM; TIMIIETKA-KaIleIbHUIIA; CKIISTHKA ¢ METKOM « 10 M.

Bona nuctuwiiupoBanHasi; pactBop Oy(epHblii aMMHUaYHbIN; PacTBOP UH-
JTUKATOpPa XpOM TEMHO-CUHETO KUCIOTHOTO; pacTBop TpuiioHa b (0,05 r-aks/1).

O npueomoenenuu pacmeopos cm. npuodiceHue 3.
Buinonnenue ananuza

1. B cknsiaky Hanente 10 M1 aHanu3upyeMon BOJIBI.

2. JlobaBbTe B CKIISTHKY MUIIETKaMH 6-7 Karenb pacTBopa Oy-
depHoro ammmuadyHoro u 4-5 kamenb pacTBOpa HHIMKATOPA
XpOMa TEMHO-CUHETO KHCIIOTHOTO.

3. 'epMeTHYHO 3aKpONTE CKIISTHKY MPOOKOM U BCTPSIXHUTE /IS
NEpEMEIINBAHUS.

f’; | 4. TlocTeneHHO TUTPYWTE COAEPKUMOE CKIIHKA PACTBOPOM

= | TpwioHa b 10 mepexoaa okpacku B TOUKE 3KBUBAJEHTHOCTU U3
BUHHO-KpPAacHOM B sipko-roiryOyto. Ilepuonnuecku BCTpsiXxuBaii-
T€ CKIAHKY IJisl MepeMelmuBaHus npoObl. Omnpenenure oobemM
pacTBOpa, U3PacXOJIOBAHHBIM HA TUTPOBAHUE OOIIEH JKECTKOCTU

%\ (Voo MIT).

_1_ 5. Paccuuraiite BenmuuHy o0mied xecTkocTh (Cox) B Mr-
i ﬂ_ 3kB/1 1o popmynie: Cox = Vox + 3.
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Ipumeuanue. Tlocne M3MeHEHUs] OKpackd MpoOy HEOOXOIUMO BBIACPKATh €IIe
0,5 MuH. U1 TOJIHOTO MPOTEKAHUSI PEAKLMH, ITOCJIE€ YeTro MPUHATH pelieHue 00 OKOH-
YaHUM TUTPOBAaHHS (OKpacka pacTBOpa MOXKET HECKOJIbKO BOCCTAHOBUTHCS. B aTOM
cilydae He0oOX0IuMO J00aBUTH €Ile HEKOTOPOE KOJIMYECTBO pacTBOpa TpuiioHa b).

Kaabuuii. [ 1aBHBIMM MCTOYHMKAMU TOCTYIUIEHUS KAJIbIUA B MOBEPX-
HOCTHBIE BOJBI SIBJSFOTCS MPOLECCH XUMUYECKOTO BBIBETPUBAHUS U PACTBO-
PEHHSI MUHEPAJIOB, MPEXKJIE BCErO0 M3BECTHSIKOB, JTOJOMHUTOB, THIICA, Kallb-
UACOJIEpKAITUX CUIIMKATOB W JPYTUX OCAJOYHBIX U MeTaMOpPUUECKUX
OPO/I.

CaCO3 + COZ + HQO = Ca(HCO3)2 = C(s\.zJr + 2HCO3_

PacTtBOpeHno crmocoOCTBYIOT MUKPOOMOJIOTHMUECKUE MPOIECCHl pasiio-
YKEHHSI OPraHUYECKHX BEIIECTB, COTPOBOXKAAIOIINECS TOHMKEeHHEM pH.

bonplire KoM4ecTBa KaJIbUs BBIHOCITCS CO CTOYHBIMM BOJAAMU CHJIU-
KaTHOM, METAJUTypPrU4€CKOM, CTEKOJIbHOM, XUMUYECKON ITPOMBILIJICHHOCTH U
CO CTOKaMHU C CEJIbCKOXO3SIMCTBEHHBIX YTOJIUM, OCOOCHHO MPU UCIOJIH30Ba-
HUW KaJbIIUMCOIEPIKAIINX MUHEPATHHBIX YI00pEHUH.

XapakTepHON 0COOEHHOCTHIO KAJIBIIUS SIBJSIETCSI CKIIOHHOCTh 00Pa30BbI-
BATh B MOBEPXHOCTHBIX BOAAX JIOBOJIbHO YCTOMYMBBIE MEPECHILICHHBIE pac-
tBopsl CaCO;. MonHas popma (Ca™") xapakTepHa TOIBKO I MaTOMHHEpa-
JIM30BaHHBIX MPUPOAHBIX BOJ. M3BECTHBI JOBOJIBHO YCTOWYMBBIE KOMILIEKC-
HBIC COCIMHEHHS KAIbIHS C OPTraHUYECKUMU BEIIECTBAMH, COIECPKAITUMHUCS
B BOJie. B HEKOTOpPHIX MaJOMUHEpPAIN30BAHHBIX OKPAIICHHBIX BOJAX [0
90-100 % nMOHOB KanbLXs MOTYT OBITh CBA3aHbI TyMYCOBBIMH KHUCJIOTAMH.

B peuHbIX BOJAX COJEPKAHUE KANbIMA PEIKO HpeBbImaerT 1 r/mM’.
OOBIYHO K€ €r0 KOHIIEHTpAIlMU 3HAYUTEIIbHO HIXKE.

KoHueHTpanys Kanplus B MMOBEPXHOCTHBIX BOAAX MOJBEPKEHA 3aMET-
HBIM CE30HHBIM KoJieOaHusAM. B mepuoja MoHMKeHUss MUHEpaIU3aluu (Bec-
HOM) MOHaM KaJbIUsl MPUHAIICKUT Mpeodiagaroiias pojib, YTO CBS3aHO C
JIETKOCTBIO BBIIIEIAYNBAHNUS PACTBOPUMBIX COJIEW KaJlbLUs W3 MOBEPXHOCT-
HOT'O CJIOSI TIOYB U MOPO]I.

ITJK,, xanbnus cocrasuser 180 Mr/aM>.

JIOBOJILHO JKE€CTKHUE TPEOOBAHUS MO COJECPKAHUIO KAJIBIUS TPEIbIBIIS-
IOTCS K BOJAAM, MUTAIOIIAM [MAPOCUIOBBIE YCTAHOBKHU, MOCKOJBKY B IPUCYT-
CTBUM KapOOHATOB, CYJb(aTOB U psijia JIPYyrUX aHUOHOB KaJbIUi 00pa3yeT
MPOYHYIO HaKuMb. JlaHHBIE O COAEp)KaHWUU KaJblMs B BOJAX HEOOXOIMMBI
TaKXe MPHU PELICHUH BOIIPOCOB, CBSI3aHHBIX C (DOPMHUPOBAaHUEM XUMUYECKOTO
COCTaBa MPUPOAHBIX BOJ, UX MPOUCXOXKICHUEM, a TAKKE MTPU UCCIEIOBAHUU
KapOOHATHO-KaJIbI[MEBOTO PABHOBECHSI.

Merton onpenesieHus: MaccoBOM KOHIeHTpauuu katuoHa kaneius (I'OCT
1030) ananoruueH METOAY ONpENENICHUs] OOIIEeH >KECTKOCTH C PEaKTUBOM

32



TpWIOHOM b C TOH pa3HUIlEl, YTO aHAIU3 MPOBOJUTCS B CHIILHOIIEIOYHOMN
cpene (pH 12-13) B npucyTCTBUU UHIUKATOPA MYPEKCHUIA.

MaccoByt0 KOHIIEHTPAIIMIO KaJbIUs PACCUMTHIBAIOT MO pe3yJibTaTam
TUTPOBAHUS MO Takou ke popmyne. OnpeneneHnio Kalblus MEHalT Kap-
OOHATHI U TUOKCHUJ YTIAEPOa, YaaIsieMble U3 IPOOBI MPHU €€ MOIKUCICHUU.

Onpenesienue KaJabUUsA

Oobopyooeanue u peakmuenl

bans BojsiHasI; HOKHMIIBI; TTAJIOUKA CTEKJISTHHAS; TIUIETKA Ha 2 MJI WU Ha
5 M CO WMNPUIIEM U COEIUHUTEIHLHON TpPyOKOM; NHUIETKAa-KarnelbHUIIA
(0,5 mu); cksiHKa ¢ MeTKOM «10 M.

bymara uHnvkaropHasi yHuBepcalibHas; BOAA JUCTUUIMPOBAHHAS, UHIUKA-
Top Mypekcun B karcyiax (rmo 0,03 r); pactBop OydepHbIi aMMHaYHbIN; pac-
TBOp ruapokcua Hatpus (10 %); pactBop constHOM kucnoTsl (1:100); pacTBOp
tpuiiona b (0,05 r-sks/m).

O npuzomoeénenue pacmeopos cm. npunodxcerue 3.

Buvinoanenue ananuza

1. B cxsiHKy ¢ MeTkoM «10 MD» HaNelTe 10 METKU aHATU3UPYEMYIO BOMY.

2. Jlanee W3 pacTBOpa yAajsercs ruipokapOoHaT-aHuoH. Jlis 3Toro B
CKJISTHKY MPUOaBbTE MO KaruisiM pacTBOp cosistHoM KucioThl (1:100) nmpu uHTEH-
CUBHOM IEPEMENIMBAHNN CTEKJISTHHOM MAJIOYKOU JI0 JOCTHKEHHS BeMunuHbl pH
pactBopa 4-5 (Ipu MepeMeNBaHNN yaasieTcsi U OoJibIlias 4acTh JUOKCHIA yT-
JIEPO/IA, MEMIAOIIETO OIPEIEIICHUIO).
Benuuuny pH koHTpommpyiiTe ¢ OMOIIbIO OyMaru HWHJIMKa-

—
= TOPHOU YHUBEPCAIBbHOU.

10un 3. K npoGe npubaBbTe nmumnerkon-kamenbuumei 13-14 kareib
(oxoio 0,5 Mr) pacTBopa THAPOOKUCH HATPUSI U COACPKUMOE O/I-
Hoit kancynsl (0,02-0,03 r) uaaukaropa mypekcuaa. Pactop me-

\ {~| | peMeImnaiiTe CTEKIAHHOMN TANOYKOH.
N 4. 3areM MPOBEIWTE THTPOBAHHE PACTBOPOM TpuiioHa b m3

MUTIETKU Ha 5 MJT HA YepHoM hoHe JI0 TIEPEX0/1a OKPACKH B TOUKE

54 HKBUBAJICHTHOCTH M3 OPaHKEBOM B CMHE-(HOJIeTOBYI0. Orpeenu-
T€ 00beM pacTBOpa TpWioHa b, M3pacxo/I0BaHHBIA HAa TUTPOBA-

, /2_: aue Kanbims (Vis, M)

> ﬁl a 5. PaccuuTaiite MaccoByr0 KOHIEHTpauio Kanbius (Cga) B

f MT-3KB/JI IO YPABHEHHUIO:

i

Ilpumeuanue. 1locne n3MeHEeHUs OKpacku MpoOy HEOOXOJUMO BbIAEpKaTh €IIe
0,5 MuH. AJI IOJIHOTO MPOTEKAHUS PEAKIUH, IIOCIIE€ YEro NPUHATh PELIeHnEe 00 OKOH-
YaHUU TUTPOBaHUS (OKpacka pacTBOpa MOXKET HECKOJIbKO BOCCTAHOBUTHCS. B sTOM
ciydae HeoOX0AMMO J00aBUTh €1le HEKOTOPOE KOJIUYECTBO pacTBOpa TpuiioHa b).

33



Marnuii. B moBepXHOCTHBIE BOAbI MarHui MOCTYIIA€T B OCHOBHOM 3a
CUET MPOIECCOB XHMHUYECKOTO BBIBETPHMBAHUS U PACTBOPECHUS JOJOMHUTOB,
Meprejie U JIpyrux MUHEpPAJoB. 3HAUYUTEIbHBIE KOJIMYECTBA MarHusi MOTYT
MOCTyINaTh B BOJHBIE OOBEKTHI CO CTOYHBIMH BOJAMHU METAJTyPrUYECKUX,
CUJIUKATHBIX, TEKCTUIBHBIX U IPYTUX MPEINPUATHN.

B peunbIx Bojiax cojiepkaHre MarHusi OOBIYHO KOJIEOJIETCS OT HECKOIb-
KUX €IUHHUI] JO AECATKOB MUJIUTPAMMOB B 1 v

Conepxanve MarHusi B MOBEPXHOCTHBIX BOJIaX MOABEPKEHO 3aMETHBIM
KOJIe0aHUSIM: KaK IMPaBWIO, MaKCUMaJIbHbIE KOHILICHTPAIIUU HAOJIIOJAl0TCs B
MEKEHHBIN MEPHOJI, MUHUMAIbHBIE — B IEPUO/T MOJIOBOBSI.

ITIK,, noHos Mg2+ coctasisgeT 40 MF/):[M3.

Jms  ompenenieHus COAEp)KaHWST MarHusi B HE3arpsA3HEHHBIX MO-
BEPXHOCTHBIX M TPYHTOBBIX HMPUPOJHBIX BOJAX, KaKk U B OOJIBIIMHCTBE pey-
HBIX BOJl, MOKHO IPUMEHATh PACUYETHBIA METOJ MO Pa3HOCTH PE3yJIbTaTOB
ompenesIeHusT OOIeH >KECTKOCTH M KOHIICHTpAIlMd KaTHOHA Kanbius. Jlis
aHau3a 3arps3HEHHBIX BOJI HA COJIEpKaHUE MarHus HE0OXOIUMO MpHUMe-
HATH MPSAMOE ONPEJAECICHUE MAarHUSI.

OnpenesieHue MarHus

MaccoByto koHIeHTpaluio katnoHa maraus (C,;) B MI/J OTIPEAETISIIOT pac-
YETHBIM METOOM, POU3BO/II BBIYUCIICHUS IO (hopMyJie:

CMF = (CO)K — CKA‘O,OS) ‘12,16,
rae Cox U Cga — pe3ysbTaThl ONpeeeHusT O0IIel KeCTKOCTH (MT-3KB/JI) U
MacCOBOM KOHIICHTpAIlMKW KaTHOHA Kajblius (Mr/i1) cooTBeTcTBeHHO; 0,05 —
KO3 HUIIMEHT mepecyeTa KOHIEHTPAIIMM KaTHOHA KaJIbIlUsl B MUJIJIUTPAMM-
SKBUBaJIEHTHYIO (popmy; 12,16 — sKBUBaJIEHTHAsE Macca MarHusi.

[ToyuyeHHBIN pe3yNbTaT OKPYTIIATE JO MEJIbIX Yncen (MI/1).

KapOonatsl 1 ruapoxkap0onarbl. OCHOBHBIM MCTOYHUKOM THIPOKap-
OOHATHBIX U KapOOHATHHIX MOHOB B MOBEPXHOCTHBIX BOJIAX SIBJISIIOTCS TPO-
[ECChl XMMUYECKOTO BBIBETPUBAHUS U PACTBOPEHUS KapOOHATHBIX MOPO]T TH-
11a U3BECTHSIKOB, Meprejiei, 10JI0MUTOB, HAPUMED:

CaCO; + CO, + H,0 < Ca*" + 2HCO;;
MgCO; + CO, + H,0 < Mg*" + 2HCO;.

HexoTopast yacth TuApOKapOOHATHBIX MOHOB IOCTyIaeT ¢ armocdep-
HBIMU OCaJIKaMU U TPYHTOBBIMHM BoAaMu. ['mapokapOOHaTHBIE M KapOOHAT-
HbIE MOHBI BBIHOCSATCSI B BOJIOEMBI CO CTOYHBIMU BOAAMU MPEANPHUATUN XU-
MHYECKOU, CUTTUKATHOW, COJJOBOM MPOMBIIICHHOCTH U T.J.

[To Mepe HaKOIIEHUS THAPOKAPOOHATHBIX M OCOOEHHO KapOOHATHBIX
HMOHOB MOCJIETHUE MOTYT BBIIaIaTh B OCAI0K:
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Ca(HCO3), = CaCO; + H,O + COy;
Ca®>" + CO;* = CaCoO;.

B peunbIX Bomax cojaep;kaHHe T'UIPOKApOOHATHHIX U KapOOHATHBIX HO-
HOB konebnercs ot 30 go 400 mr HCO; /oM’ , B o3epax — ot 1 1o 500 mr
HCO;/am’, B Mopckoit Boge — ot 100 1o 200 Mr/mv’, B aTMOchepHBIX 0ca-
kax — ot 30 mo 100 MF/I[M3, B TPYHTOBBIX Bojgax — ot 150 no
300 MF/I[M3, B IO3EMHBIX BOAaX — oT 150 10 900 mMr/mm’.

Kak otmeuanocs Beimie (B pasaene «lllemodyHOCT, M KHUCIOTHOCTHY),
KapOOHATHI U TUAPOKAPOOHATHI MPEACTABIIAIOT COOOM KOMIIOHEHTHI, OIpese-
JISTIOIME TIPUPOIHYIO IIETIOYHOCTh BOABL. VX comepikaHune B BOjie 00yCIOB-
JeHO mporeccaMu pactBopeHus atMocheproro CO,, B3auMOJEHCTBUS BO-
Jbl C HAXOMSIIMMHUCS B MPHUIIETAIONIUX T'PYHTaX M3BECTHSKAMHU M, KOHEYHO,
KU3HEHHBIMU MPOIIECCAMU JbIXaHUS BCEX BOJIHBIX OPraHU3MOB.

Omnpenenenre kapOoOHAT- U TUAPOKAPOOHAT-AaHMOHOB SIBIISIETCS TUTPU-
METPUYECKUM U OCHOBAHO Ha UX PEAKIIUU C BOJOPOJHBIMU MOHAMU B MPUCYT-
ctBuu GeHondTarenHa (Mpu onpeesieHn KapOOHAT-aHUOHOB) WJIM METH-
JIOBOT'O OPaH>EBOTO (IIPU OMPEIEeICHUU THAPOKapOOHAT-aHUOHOB) B KaueCT-
BE UHAMKATOPOB. Mconb3ys 3TH JiBa MHAUKATOPA, yAAeTCs HAOII0JaTh ABE
TOUYKH SKBHUBAJICHTHOCTH: B mepBoi Touke (pH 8,0-8,2) B mpucyrcTBum de-
HoJITalIeHa TOJHOCTHIO 3aBEPIIAETCS] TUTPOBaHUE KapOOHAT-aHUOHOB, a
BO BTOpO# (pH. 4,1-4,5) — ruapokapOoHaT-anuoHoB. [lo pe3ynpTaraM TUT-
pOBaHUS MOXKHO ONPEJEIUTh KOHIEHTpAIlMM B aHAJIU3UPYEMOM PacTBOpPE
OCHOBHBIX HMOHHBIX (OpM, O0YCIaBIMBAIOIIMX MOTPEOICHUE KUCIOT (TUAPO-
KCO-, KapOOHaT- U THIPOKApOOHAT-aHUOHOB), a TAKXKE BEJIMYMHBI CBOOOTHONU U
OOIIei IIeTOYHOCTH BOJIbI, T.K. OHU HAaXOJISTCS B CTEXMOMETPUUECKOMN 3aBUCH-
MOCTH OT COJIEpP>KaHUsI TUJIPOKCOJI-, KApOOHAT- U TUIpOKapOOHAT-aHUOHOB. {7151
TUTPOBAHUS OOBIYHO HCTIONB3YIOT TUTPOBAHHBIE PACTBOPHI COJISTHON KUCIIOTHI C
TOYHO M3BECTHHIM 3HaUeHHEeM KoHleHTpauuu 0,05 r-skB/1 mubo 0,1 r-sks/.

Omnpeznenenue ruApoKapOOHAT-aHUOHOB OCHOBAHO Ha PEaKIIMU:

CO;* +H" =HCO:;.

[IpucyTcTBUEe KapOOHAT-aHHMOHA B KOHLEHTPALMIX, OIMpPEIAETIEMbIX
aHAJIMTUYECKHU, BO3MOXHO UL B Bojax, pH koropeix Gonee 8,0-8,2. B
cllydyae MPUCYTCTBHUSI B aHAJIU3UPYEMOU BOJE THIPOKCO-aHUOHOB TPU OII-
peneneHnu KapOOHATOB MPOTEKAET TAKKe PeaKIvsi HEHTpaIn3aIuu:

OH+H"=H,O0.

OnpeneneHne rupokapOOHAT-aHKOHOB OCHOBAHO HA PEAKITUU:

HCO;+H"=CO,+H,O0.

Takum 00pazom, pu TUTPOBAHUU 1O (eHONPTATIEUHY B PEAKIINHU C KU-
ciotoit yuactByoT annonsl OH n CO; » , a IpH THTPOBAHMHM 110 METHJIO-
BoMy opamxeBomy — OH , CO;> u HCO5' .
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Bennunna kapOOHATHOW XKE€CTKOCTU PACCUUTHIBAETCA C YUYETOM SKBHU-
BAJICHTHBIX MAacC Y4YacCTBYIOIIMX B pEaKIUsAX KapOOHAT- U THAPOKApOOHAT-
AHHOHOB.

[Ipu ananuze kapOOHATHBIX MPUPOJHBIX BOJ MPABUIBHOCTD MOJyYae-
MBIX PE3yJIbTAaTOB 3aBUCUT OT BEJIMYMHBI MOTPEOJIECHUS] KUCIOTHI HA TUTPO-
BaHME MO QeHondTalenHy U METWIOpaHxKy. Eciin TuTpoBaHue B MPUCYTCT-
BUU (peHosTasienHa OOBIYHO HE BBI3BIBAE€T TPYAHOCTEM, T.K. IPOUCXOIUT
M3MEHEHUE OKPACKU OT PO30BOM JO OECIBETHOW, TO B MPUCYTCTBUU METH-
JIOBOTO OPAHKEBOT0, MPU U3MEHEHUM OKPACKH OT KEJITOW JI0 OpPaHKEBOH,
ONpPENeIUTh MOMEHT OKOHYaHUS TUTPOBAHUS MHOTIA JOBOJIBHO CJIIOKHO. JTO
MOJKET MPUBECTH K 3HAYUTEIILHON OITHOKE MPHU OMpeaeICHNH 00beMa KUCIIO-
ThI, U3PACXOJJOBAaHHON Ha TUTpOBaHHUE. B 3TuX ciyyasx, ais 6oJjiee YeTKOro
BBISIBJICHHSI MOMEHTAa OKOHYAHHSI TUTPOBAHUS, ONMPENEIEHUE MOJIE3HO MPOBO-
JUTh B MPUCYTCTBUU KOHTPOJILHOM MPOOBI, ISl YETO PSAAOM C TUTPYEMOM Mpo-
OOl MOMENaoT TaKylo ke MOPLHIO aHATU3UPYEMOM BOIbI (BO BTOPOW CKJISIH-
K€), 100aBJIsIsl TAKOE K€ KOJIMYECTBO UHIUKATOPA.

B pesynbTare TUTpOBaHMS KapOOHATa W rUJIpokapOOHaTa, KOTOPOE MO-
KET BBITIOJHATHCS KaK MapajieIbHO B pa3HBIX Mpo0ax, Tak U MOCJea0Ba-
TEJIHLHO B OJIHOU M TOH K€ mpo0e, M1 pacueTa 3HaYCHUN KOHLCHTPAIN He-
00XOIUMO OMpEeNeNuTh 00IIee KOIUYECTBO KUCIOTH (V() B MUJUTHIIUTPAX,
U3pacxo/IOBaHHOM Ha TUTpoBaHue kapOoHaTa (Vi) u rugpokapoonara (Vrg).
Crnenyetr uMeTh B BUJY, UTO TMPU OMNpPEJICTICHUU MOTPEOJCHUSI KUCIOTH Ha
TUTPOBAHUE MO METUIOPaHKY (V) MPOUCXOIUT MOCIEI0BATEILHOE THUT-
poBaHuE U KapOOHATOB, U rUAPoKapOOHATOB. [10 3TOM NMpUUMHE MOTyYaeMbIi
00BbEM KHCIOTHI V,, COIEPKUT COOTBETCTBYIOIIYIO TOII0, O0YCIIOBIIECH-
HYIO TPUCYTCTBHEM B HCXOJHOM TpoOe KapOOHATOB, MEpEHIeAIINX MOoCIe
peakIMu ¢ KaTHOHOM BOJOpOJa B THUAPOKapOOHATHI, U HE XapaKTepuU3yeT
MOJIHOCTBHIO KOHIIEHTPAIMIO THAPOKApOOHATOB B UCXOAHOU mpobe. CrenoBa-
TEJIbHO, IIPU pacueTe KOHIIEHTPALM OCHOBHBIX MOHHBIX (hOopM, 00YCIOBIIH-
BAIONIUX MOTpeOJIEHUE KUCIOThI, HEOOXOUMO yYECTh OTHOCUTEIIBHOE TI0-
TpeOJieHNuEe KUCIOTHI NMpU TUTpOBaHUU O (deHondranenny (Vy) U METUIIO-
panxky (Vyo). PaccMoTpuM HECKOJTBKO BO3MOKHBIX BapUAHTOB, COMOCTABIISIS
BEJIMYMHBI Vg U V0.

1. V4 = 0. KapboHaTsl, a Takke THAPOKCO-aHUOHBI B TIPOOE OTCYTCTBYIOT,
U TMOTpeOJIeHHEe KHUCIOThI MPU TUTPOBAHUU MO METUIOPAHKY MOXKET OBITH
00yCIIOBJIEHO TOJIBKO MPUCYTCTBUEM T'HIPOKapOOHATOB.

2. Vg # 0, mpuuem 2V < V0. B BicxoaHO0# ipoOe 0TCYTCTBYIOT THIPOKCO-
AHUOHBI, HO TPUCYTCTBYIOT U TUAPOKAPOOHATHI, U KapOOHATHI, MPUUYEM J10-
s TIOCETHUX DKBUBAJCHTHO OIICHUBaeTCa Kak Vi = 2V, a THIpokapOoHa-
TOB — KaK Vrk= Vmo— 2V .

3.2 Vg = Vy. 'uapokapboHaThl B HICXOTHON TIPOOE OTCYTCTBYIOT, U TIO-
TpeOJeHHEe KHUCIOThl OOYCJIOBIEHO COACPMKAHUEM MPAKTUYECKH TOJIBKO
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KapOOHATOB, KOTOpPHIE€ KOJMYECTBEHHO TMEPEXOJAT B TUIPOKAPOOHATHI.
HIMeHHO 3TUM OOBSICHSIETCS YABOCHHOE, TI0O CPABHEHHUIO C Y 4, IOTPEOIICHNUE KU-
CIOTHI V0.

4.2 Vo> V. B 1anHOM cniyyae B UCXOAHOM MpoOe ruapoKapOOHaThl OT-
CYTCTBYIOT, HO MPUCYTCTBYIOT HE TOJbKO KapOOHAThl, HO M JIPyrHe MoTped-
JISIFOIIUE KUCIIOTY aHWOHBI, @ UMEHHO — TUAPOKCO-aHUOHKI. [Ipu 3TOM conep-
YKAHUE TOCIEAHUX SKBUBAIEHTHO COCTABISCT Vo, = 2Vy — V. Conepxanue
KapOOHATOB MOXHO pacCYUTaTh, COCTABUB U PEIIUB CUCTEMY YPaBHECHUMU:

Vk=+ Vou= Vmo
:>VK = 2(VMO — ch)
Vou=2Ve — Vmo

5. Vo = V. B ucxonnoii npode oTCyTCTBYIOT U KapOOHAThI, U THIIPO-
KapOOHAThI, U MOTPEOJIECHUE KUCIOTHI OOYCJIOBIECHO MPUCYTCTBHEM CHUIIBHBIX
1Iesouen, coaepKaiuux ruipoKCco-aHUOHBDI.

[IpucyTcTBHE CBOOOIHBIX THAPOKCO-aHHOHOB B 3aMETHBIX KOJNYECTBAX
(cimyuan 4 1 5) BO3MOXKHO TOJIBKO B CTOYHBIX BOJIaX.

MaccoBbie KOHIIEHTpaIlud aHUOHOB (HE colieil!) paccuMThIBaIOTCS Ha
OCHOBE YpaBHEHUU peakuuil moTpedsieHuss KUciaoThl kapOoHaTtamu (Cy) u
ruapokapoonatamu (C) B Mr/i1 1o hopmysiam:

Ci=V,* 601000

2 VA

CFK: (MLK‘VK) *H-<+611000 ,
Va

rae Vi u Vi — 00beM pacTBopa COJSTHOM KHCIIOTHI, U3PACXO0J0BaHHOM Ha
TUTpOBaHHWE KapOoHAaTa U THAPOKapOOHATa COOTBETCTBEHHO, MIJI;
H — TouyHasi KOHIIEHTpalus TUTPOBAHHOTO PACTBOPA COJISTHOM KHUCJIOTHI
(HOPMaJIBHOCTB), T-3KB/1; VA — 00beM MPOOBI BOJABI, B3ATOM JJIs aHAJIN3A,
Mmi; 60 u 61 — PKBUBaJIeHTHAasI Macca KapOOHAT- U THAPOKapOOHAT-aHMOHA
COOTBETCTBEHHO, B COOTBETCTBYyIOIMMUX peakiusx; 1000 — koaddummeHt
repecyeTa eJUHUL] U3MEPECHU.

Pe3ynbTarhl TUTpOBaHUS MO (PeHONPTATECUHY U METHIOPAHKY IO3BO-
JISIIOT PACCUUTATh MOKA3aTeNb MIEJIOYHOCTH BOJIbI, KOTOPHIA YUCIEHHO PaBEH
KOJIMYECTBY HSKBUBAJICHTOB KHCJIOTHI, H3PAcXOJOBAHHONW Ha THUTPOBAHUE
poObl 00bemMoM 1 11. [Ipu 3TOM MOTpedieHre KUCIOThl NPU TUTPOBAHUU TIO
dbeHondTarenny xapakTepusyeT CBOOOJIHYIO IIEJI0YHOCTh, a IO METUIIOpPaH-
Ky — OOIIYI0 IIETOYHOCTh, KOTOpas m3MepsieTcss B Mr-skB/i. [lokazatenb
HIEJIOYHOCTH UCIOJIb3yeTcsl B Poccum, Kak MpaBHIIO, TPU HUCCIEAOBAHUHU
cTOYHBIX BOJI. B HekoTopwix npyrux crpanax (CILLIA, Kanane, [lIBennu u
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1p.) METOYHOCTh OMPENENISIeTCS MPU OIEHKE KadecTBa MPUPOAHBIX BOI U
BBIPA’KAETCA MAacCOBOM KOHIUEHTpanuel B 3kBuBajeHte CaCOs.

CrnenyeT uMeTh B BUY, YTO MPH aHAIM3E CTOYHBIX U 3arpsi3HEHHBIX TIPH-
POJIHBIX BOJ TOJIydaeMbIe Pe3yJIbTaThl HE BCErAa KOPPEKTHO OTPAKAIOT Be-
JUYUHBI CBOOOTHOM M OOIIEH MIEeT0YHOCTH, T.K. B BOJE, KpoMe KapOOHATOB U
THIPOKApOOHATOB, MOTYT IPHUCYTCTBOBATh COCAWHEHHUS HEKOTOPBIX APYTHX
rpyni (cM. «11lemoYHOCTh U KUCITOTHOCTBY).

Oobopyoosanue u peakmugnl

[lunetka Ha 2 MJI WM HAa S5 MJI C PE3UHOBOM Tpymierl (MEIUIMHCKUM
MIMPULIEM) U COCIUHUTEIHLHON TPYyOKOH; MHUMETKa-KamelbHUIIA, CKISTHKA C
MeTKOM «10mm».

PactBop mummkaropa mermnoBoro opanxkeBoro 0,1 %-HbIil; pacTBOp
uHauKaTopa (QeHondTanenHa; pacTBOP COJISTHOM KHCIOTHI TUTPOBAHHBIN
(0,05 r-3kB/m).

O npucomosgnenuu pacmeopos cm. npuiodicenue 3.

Buvinonnenue ananusa

1. TurpoBanue kKapOOHAT-AaHMOHA

1. B cxusnky Haneite g0 Metku (10 mMi1) aHAIM3HpyemMyto
BOAY.

2. JlobaBbTe numeTkoit 3-4 karu pactBopa (peHondraienHa.

10 mn IIpumeuanue. Ilpu OTCYTCTBUM OKpPAILMBAaHUS PACTBOpA JIMOO IpH
c11a00-pO30BOM OKpAlIMBaHUKM CUYUTAETCS, YTO KapOOHAT-aHWOH B

1 mpobe orcyrctByeT (pH mpoOs1 mensie §,0-8,2).

3. IlocteneHHO TUTpyWUTE TPOOYy C MOMOUIBIDO MEPHOTO
MIIpUIA ¢ HAKOHEYHUKOM JIMOO MEPHON MUIETKH PacTBOPOM
s cosstHOM KucnoThl (0,05 T-3KB/1T) 70 TeX Mop, MOKa OKpacka
| ] no0JIeIHEET A0 C1ab0-pO30BOH, U OMPENEIUTe 00BEM PACTBO-
pa COJITHOW KHCIIOThI, M3PACXOAOBAHHBIN HAa TUTPOBAHUE IO
(/| deHondranenny (Y, mi).

53 2. TuTpoBaHue rUAPOKAPOOHAT-AHHOHA
['- 4. B cknsHky HanedTte g0 MeTkH (10 Mi1) aHATU3UpyEeMYHO
BOAY JMOO HCIOJB3YWTE PACTBOP IOCIE OMNPENEIEHUs Kap-
OOHaT-aHUOHA.
5. Jo0OaBbTe nmuneTkou 1 kamiaw pacTBOpa METUIOBOIO OPAHKEBOTO.
HpuMeanue. I[J'ISI 0oJIee 4EeTKOro OIpCACICHUA MOMCHTA OKOHYAHHWA THUTPOBA-
HU OIIPECACIICHUC TI0JIC3HO IIPOBOAUTL B IIPUCYTCTBHUU KOHTpOHLHOﬁ HpO6LI, JJIs1 94eT0
PSJIOM C TUTPYEMOM MpoOOi TOMENIAIOT TaKyIO K€ MOPIHI0 aHATU3UPYEMOU BOABI (BO
BTOPOM CKIITHKE), 100aBJIsisl TAKOE e KOJIMYECTBO UHIUKATOPA.

38




6. IloctreneHHo TUTpyTE NPOOYy C MOMOIIBI0 MEPHOTO MINPUIIA C Ha-
KOHEYHUKOM PacTBOPOM coisiHOM kucioThl (0,05 r-skB/i1) mpu nepemeniu-
BaHMM JO MEPEX0/ia KeATOM OKpacku B pO30BYIO, onpeesis oomuii o0b-
€M pPacTBOpa, HU3PACXOJOBAHHOTO HA TUTPOBAHUE MO METHIOPAHKY
(Vio, Mit). Ilpu ucnonb3oBaHMM pacTBOpa MOCIE OMpeAeseHHs] KapOoHAT-
aHMOHA HEOOXOUMO OMNPEJEIUTh CYMMapHbIM 00BEM, U3PACXOJIOBAHHBIN Ha
TUTPOBaHUE KapOOHaTa U rujipokapOooHaTa.

O06s13aTenbHO MepeMelMBalTe pACTBOP IPU TUTPOBAHUU !
MOMEHT OKOHYaHHUSI TUTPOBAHUS ONIPEAEIANUTE IO KOHTPOJIBHOM Mpooe.

3. Onpenesiene MOHHBLIX (PopM, O00YCJOBIUBAIONINX MOTpPeldIeHHe
KHMCJIOThI HA THATPOBAHHUE
B 3aBHCUMOCTH OT COOTHOIIEHUS MEX]Y KOJIUYECTBAMH KHUCJIOTBI, U3-
pacxo0BaHHBIMHU Ha TUTpoBaHue 1Mo (eHondtanenny (Vy) U METUIOPAHKY
(Vio), 0 Tabs. 9 BbIOEpPUTE MOAXOIAIINN BapUAHT JJIsl BBIUMCIICHUS] MOH-
HbIX (hOpM, 00YCIIOBIMBAIOIIUX MOTPEOJICHUE KUCIOTHI MPU TUTPOBAHUHU.
PactBop mocine TuTpoBaHUs KapOOHAT-aHMOHA OCTAaBbTE JIJIS JajbHEUIIEro
oTnpeJieNIeHUs] B HEM MacCOBOM KOHIIEHTPAIlUU TUpOKapOOHAT-aHHOHA.
Ta0muma 9

Onpenesienne HOHHbIX (hOPM, 00YCTOBIMBAIONIUX NMOTPeOIeHNE KMCIOThI
HA TUTPOBaHHE

CootHolieHue Bxknan nonnsix ¢gopM B norpediieHue
MeKIY Vo U Vo Vou(OH) Vk(CO5) Vik(HCOs)
Vo =0 0 0 Vo
2V4< Vo 0 2V, Vio -2V
2Vy=Vio 0 Vi 0
2Vy >Vio 2Vy— Vi 2(Vuo-Vo) 0
V=V Vo 0 0

[IpuMepHBIN MOPSAIOK MCIOJIB30BaHMS Tadd. 9. BrimonHuTe neicTBUS U
OTBETHTE Ha CIIEAYIOLINE BOMPOCHI.

1. UmeeT i1 pacTBOp HYJIEBYIO CBOOOJHYIO IIEIOYHOCTH? (T.€. MPH MpH-
OaBneHuu (peHosndrarernHa pacTBOpP HE MPUOOPETAET OKPACKH WJIU ClieTKa
po3oBeer). Eciin ga, To moTpebieHre KUCIOThI 00YCIIOBJIEHO MPUCYTCTBUEM
TOJIbKO TUAPOKapOOHATOB — cM. Tpady 1 Tadi.9.

2. SBnsercs nu noTpeOIeHne KUCIOTHI MPU TUTPOBAHUU TIO PeHon(pTa-
JIEMHY PaBHBIM 00IIEeMY MOTPEOJICHUIO KUCIOTHI pu TuTpoBanuu? Ecnu na,
TO TMOTPEOJECHUE KUCIOTHI O0YCIOBJICHO MPUCYTCTBUEM TOJBKO THAPOKCHUII-
aHWOHOB — cM. rpady 5 Tabi. 9.

3. YMHOXbTE TOJYyYEHHOE MOTPEOJICHUE KUCIOTHI NPU TUTPOBAHUU IIO
dbenondranenHy Ha 2 ¥ CpaBHUTE MPOU3BEIACHUE C OOLIUM MOTPEOJICHUEM KU-
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CIOTHI 4y rpad 2-4 tabn. 9. B xaxxaom citydae onpeaennuTe BKIaa NPUCyTCT-
BYIOIIUX HOHHBIX ()OPM B MOTPEOICHHE KUCIIOTHI.

IIpumep pacuera. B nepBoit mpoOe omnpenenuan KOJIU4eCcTBO pac-
TBOpa KHUCJIOTHI, M3PAcXOJIOBAaHHOE€ Ha TUTpOBaHHME MO (eHondranenny
(V = 0,10 mm). Bo BTOpOIf Mpode onpeaennyii KOJIMIeCTBO KUCIOThI, H3pac-
XOJIOBAHHOE HAa TUTPOBAHUE MO METHIOPAHXKY: V= 0,25mi1. ConocTasiisiem
BeIMUUHBI 2°Vy U (Vyo/(2°Vy))<Vmo. CiienoBaTenbHO, B MpoOe MPUCYTCT-
BYIOT U KapOOHaT-, U TUAPOKApOOHAT-aHUOHBI, IPUYEM MOTpeOJIeHUE KHU-
CJIOTBI KapOoHaTamu cocTaBisieT V,=2+V4=0,20 mi, a rugpokapOoHaTaMu —
Vi=Vio-2V=0,25-0,20=0,05 m.

4.  IlpoBepbTe pe3ysbTaThl pacueTa: cymMma MOTpeOJIeHUsT KUCIOThI Ha
BCE TpU (POPMBI JIOJHKHA OBITH paBHA 0OIIIEMY TOTPEOJICHUIO KUCIIOT.

4. Pacuer MaccoBOii KOHLEHTPAMN KapOoOHAT- U rUAPOKapOo-
HAT-AaHUOHOB

1. Onpenenure no Tabn. 9 BkiIaJ pa3iauyHbIX HUOHHBIX (HOpPM B MO-
TpeOJIeHHEe KUCIOTHI IpU TUTPOBaHUHU (Vy, V).

2. PaccuutaiiTe MaccoByr KOHIIEHTpaluio kKapOoHat-anuoHa (Cy) B
mr/n o popmyiie: C= Vi ¢ 300.

[TosydeHHBIN pe3yJIbTaT OKPYIJIUTE A0 LEIIBIX YUCEI.

3. PaccuuraliTe MaccoOBYIH KOHIIEHTPAIIMIO THUAPOKApOOHAT-aHUOHA
(Cx) B Mr/it o popmyie: C.x = V*305. IlomydeHHbIN pe3ysbTaT OKPYTIIUTE
110 LIEJIBIX YHCETL.

5. Pacuer KapOOHATHOM KeCTKOCTH
Onpenenute KapOOHATHYIO *KeCTKOCTh (XKy) B Mr-3KB/J1 10 popmyie:
Ky =Ci » 0,0333+C*0,0164.

6. PacueT meJJ0YHOCTH

3HaueHue co6oonou 1enodHoctu (Ill.;) B Mr-skB/a paccuuTaiTe 1o
dbopmye:

;= Vg4 S.

3nauenue obwet wenoynocmu (lllp) B Mr-sks/m paccuurtaiite Mo
ypaBHEHHIO:

IJ-IO = VMO *5

Bemmunna kapbonammoti socecmkocmu sl TIOBEPXHOCTHBIX TPHUPOJTHBIX
BOJI IPUHUMAETCS paBHOM BEJIMUMHE OOIICH MIEIIOYHOCTH (MI-3KB/1).

buorennbie 3jieMeHTbI. BUOreHHBIMU 3JIEMEHTaMU (OMOreHaMu) Tpajau-
[IMOHHO CUWTAIOTCS DJIEMEHTHI, BXOJSIIUE, B 3HAUUTEIHHBIX KOJWYECTBAX, B
COCTaB >KMUBBIX OPraHu3MoB. Kpyr 3J1€MEHTOB, OTHOCHUMBIX K OHOTE€HHBIM,
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JOCTaTOYHO IIUPOK, 3TO — a30T, ¢ocdop, cepa, kene30, KaIbIUd, MarHuii,
KQJIAW U JIp.

Bonpockl KOHTpOJIST KadecTBa BOJBI M IKOJIOTHUECKOW OIIEHKHA BOJIOEMOB
BHEC/IH B TIOHSATHE OMOTEHHBIX AJIEMEHTOB 00JIe€ MUPOKHUA CMBIC: K HUIM OTHO-
CAT COCMUHEHUS (TOYHEe, KOMITOHEHTHI BOJIbI), KOTOPBIE SIBISIFOTCS, BO-TICPBBIX,
MIPOAYKTAMHU KU3HEACITEILHOCTH PA3TUYHBIX OPTraHU3MOB U, BO-BTOPBIX, SIBJIS-
IOTCSI «CTPOMUTEILHBIM MaTepUATIOMY JIJISl )KUBBIX OpraHu3MoB. B mepByro ode-
pellb K HUM OTHOCSITCSI COSIMHEHUS a30Ta (HUTPAThl, HUTPHUTHI, OPTAaHUICCKHE U
HEOpPraHMYECKUEe aMMOHUIHBIE COEIMHEHUS), a Takxke (ocdopa (oprodocdarsl,
nosmdocdarel, oprannueckue 3(hupsl PochopHO KUCIOTHI U Ap.).

Hurpatsl. [IprcyTcTBHE HUTPATHBIX MOHOB B MMPUPOJHBIX BOAAX CBA3AHO:

¢ C BHYTPHUBOJOEMHBIMH TMPOIECCAMU HUTPUDUKAIIUA aMMOHUNWHBIX
MOHOB B MPUCYTCTBUM KUCJIOPOJA MO NEUCTBUEM HUTPUPUIUPYIONINX Oak-
TEpUH;

« aTMOC(hEpHBIMHU OCaJKaMHU, KOTOPbIEC MOTJIONIAIOT 00pa3yIOIIKecs MpU
aTMOC(EPHBIX ANEKTPUUECKUX pa3psiax OKCUJIBI a30Ta (KOHIIEHTPAIIUSI HUT-
patoB B arMocepHbIX ocankax gocturaet 0,9 — 1 mr/mv);

o TPOMBIIIJICHHBIMU U XO3SUCTBEHHO-OBITOBBIMU CTOYHBIMH BOJIaMH,
O0COOEHHO TOCJIe OMOJIOTUYECKOM OYMCTKH, KOTJa KOHILIEHTPALUS JOCTUTAET
50 Mr/zLM3;

¢ CO CTOKOM C CEJIbCKOXO3MCTBEHHBIX YrOJUN U CO COPOCHBIMU BOJa-
MU C OpOIIIAEMBbIX MOJIeH, Ha KOTOPBIX TPUMEHSIIOTCS a30THBIE Y00pEHHUS.

['maBHBIMU TIpOIlECCaMM, HAMPABICHHBIMUA Ha TOHUXEHHUE KOHIIEHTpa-
[IUA HUTPATOB, SIBJISIFOTCA MOTpeOIeHUEe UX (PUTOIUIAHKTOHOM U JAEHUTpUPU-
HUPYIOMUMHU OaKTEPUSMH, KOTOPBIE MPU HEJOCTATKE KUCIOPOJa HCIOJIb3Y-
IOT KUCIIOPOJT HUTPATOB Ha OKUCIIEHHE OPraHUYECKUX BEILECTB.

B moBepXHOCTHBIX BOJIax HUTpaThl HAXOISATCS B pacTBOPEHHOU (popme.
KoHueHTpalys HUTPAaTOB B MOBEPXHOCTHBIX BOJAX IMOJBEPkKEHA 3aMETHBIM
CE30HHBIM KOJI€OaHUsIM: MUHUMAaJIbHAs B BET€TAllMOHHBIN MEPUOJ, OHA YBE-
JUYUBACTCSI OCEHBIO U JJOCTUTAET MAaKCUMyMa 3UMOM, KOT/1a MPU MUHUMAJh-
HOM MOTPEOJEHUM a30Ta MPOUCXOUT PA3I0KEHUE OPraHUYECKUX BEIIECTB U
nepexo/i a30Ta U3 OpraHuveckux (popMm B MUHEpaldbHbIC. AMIUIUTY/1a CE30H-
HBIX KOJICOAHUW MOXKET CIYyKUTh OJHUM M3 IOKa3arelie 3BTPOPUPOBaAHUS
BOJIHOTO OOBEKTA.

B He3arpsi3HEHHBIX MOBEPXHOCTHBIX BOJAX KOHIICHTpAIMs HUTPAT-
MIOHOB HE TIPEBbIIIACT BEITHYHHBI IOPSIKA JCCATKOB MHKPOIPAMMOB B 1 aM°
(B mepecuete Ha a30T). C HapacTanueM 3BTpodUKay abCOTIOTHAST KOHIICH-
Tpalusi HUITPATHOTO a30Ta U €ro JI0Jsl B CyMME MUHEPAJILHOTO a30Ta Bo3pac-
Tatot, gocturas ne10" mr/am’. B He3arpsA3HEHHBIX MOA3EMHBIX BOJAX COICP-
YKaHWE HUTPATHBIX MOHOB OOBIYHO BBIPAXKAETCS COTHIMU, JECATHIMHU JOJSIMHU
MHJLUIATPAMMa U peske eIHHUIAME MIITHTpaMMoB B 1 am. [Tog3eMHbIe BO-

41



JIOHOCHBIE TOPU3OHTHI B OOJIBIIEH CTEMEHM IOJIBEPKEHBI HUTPATHOMY 3a-
TPSI3HEHUIO0, YEM MMOBEPXHOCTHBIE BOJIOEMBI (T.K. OTCYTCTBYET MOTPEOUTENH
HUTPATOB).

[Ipu mTensHOM yMOTPEOIECHUH MUTHEBOM BOJBI Y THILEBBIX MPOIYKTOB,
COJIePKAIIMX 3HAYMTEIBHBIE KONMMYECTBA HUTPAToB (0T 25 10 100 Mr/mmM’ o a3o-
TY), PE3KO BO3pACTaeT KOHILIEHTpAIMsI METreMoriioornHa B KpoBu. KpaliHe Tskeno
NPOTEKAIOT METreMOITIO0OMHEMUH Y TPYAHBIX AeTel (TMpekae BCero, MCKYCCT-
BEHHO BCKAPMJIMBAEMbIX MOJIOYHBIMU CMECSMH, NMPUTOTOBJICHHBIMUA Ha BOJAE C
MOBBIICHHBIM — ropska 200 MI/IM® — COZIepYKaHHeM HUTPATOB) M Yy JOMCH,
CTPAJIAIOLIUX CEPIEYHO-COCYIUCTBIMU 3a00s1eBaHUsIMU. OCOOEHHO B 3TOM CIly-
Yyae OMaCHbI TPYHTOBBIE BOJIbI U MUTAEMbIE UMU KOJIOJIIIbI, TOCKOJIBKY B OTKPHI-
TBHIX BOJOEMaX HUTPATHI YACTUYHO MOTPEOIISIFOTCS BOJAHBIMUA PACTCHUSMHU.

IIpuCyTCTBHE HUTPATa aMMOHHS B KOHICHTPALMSX TOPSIKA 2 MI/IM He
BBI3BIBAECT HAPYIIEHUS OMOXMMHMUYECKUX IMPOILIECCOB B BOJOEME; MOIIOPOIo-
Basi KOHUEHTpALMS 3TOr0 BEUIECTBA, HE BIIMSIONIAS HA CAHUTAPHBIN PEKUM
Bomoema, 10 mr/mv’. [ToBpexkmaroIIie KOHIGHTPALNN COSINHEHHIT a30Ta (B
NEPBYIO OYepe/ib, AaMMOHMS) ISl PA3JIMYHBIX BUIOB PHIO COCTABIISIIOT BEJIU-
YUHBI TOPSIKA COTEH MUJUIUTPAMMOB B 1 M~ BOJIBI.

B BO3/1elicTBUM Ha YeJOBEKA Pa3IMYar0T MEPBUYHYI0 TOKCUYHOCTh COO-
CTBEHHO HUTpaT-MOHA; BTOPUYHYIO, CBSI3aHHYIO C OOpa30BaHUEM HHUTPUT-
MOHA, U TPETUYHYIO, 00YCIOBJICHHYIO 00pa30BaHUEM W3 HUTPUTOB U aMHUHOB
HUTPO3aMUHOB. CMepTenbHas 7032 HUTPATOB [JI YEJIOBEKA COCTABIISIET
8-15 r; momyctumoe cyrouHoe norpedsenue no pekomenaauusm ®AO/BO3 —
5 MI/KT Macchl Tena.

Hapsny ¢ onucanasiMu 3pekramu BO3JEHCTBUSL HEMATOBAXKHYIO POJIb
UrpaeT ToT (hakT, 4TO a30T — 3TO OJIMH U3 MEPBOCTENECHHBIX OMOTEHHBIX (HE-
00XOIMMBIX ISl )KM3HU) DJIeMEHTOB. MIMeHHO 3THM 00yCIOBJICHO MPUMEHE-
HUE COCIMHEHWH a30Ta B Ka4yeCTBE YJIOOpPEHUU, HO, C APYroil CTOPOHBI, C
3TUM CBSI3aH BKJIAJl BBIHECEHHOI'O C CEIbCKOXO3SIMCTBEHHBIX 3€MENIb a30Ta B
pPa3BUTHUE MPOILIECCOB IBTPOPUKALMH (HEKOHTPOIUPYEMOI'O pOCTa OMOMACCHI)
BOJI0eMOB. Tak, ¢ OJHOTO rekTapa OpoIIaeMbIX 3eMeIb BEBIHOCUTCS B BOJHBIC
cucremsl 8-10 kr azora.

I1JIK, nutpatos cocrasiser 45 mr/am’ (o NO3') (TOXKIECTBEHHO paBeH
craggapry CIIA nnsa nutseBoit Boasl), ITIK,, — 40 MF/):[M3 (mo NO3") unu
9,1 Mr/oM° (10 a3oty).

HuTpathl SBISIFOTCSI CONSIMU a30THOM KUCJIOTHI U OOBIYHO MPUCYTCTBYIOT B
Bojie. HuTpar-aHnoH comepXuT aroM a3oTa B MaKCUMAJIbHOW CTENEHU OKHC-
nenust «+5». HurparoOpazyroiue (HUTpaThUKCUPYIOIIHE) OaKTepuu IpeBpa-
IAOT HUTPUTHI B HUTPATHI B a3pOOHBIX ycioBusX. [loa BIMSHUEM COTHEUHOTO
u3nydeHus: atmocdepHsiii a3oT (N,) IpeBpalaeTcsl TakkKe MPEUMYIIECTBEHHO B
HUTPAThl MOCPEJCTBOM OOpa30BaHUsI OKCUIOB a30Ta. MHOTMe MHHEpaIbHBIC
yAOOpPEHUs] COJIepkKAT HUTPaThl, KOTOPbIE NMPU HU30BITOYHOM WM HEPAIHO-
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HaJILHOM BHECCHHH B TIOUYBY MPHUBOAAT K 3arpsi3HEHUIO BOA0eMOB. McTounmKka-
MU 3arps3HEHHS] HUTPaTaMU SIBIITIOTCS TaK)Ke MOBEPXHOCTHBIE CTOKH C IIACT-
OWIII, CKOTHBIX JBOPOB, MOJIOYHBIX (hepM H T.II.

[ToBbIlIIEHHOE COJIEP’KaHNE HUTPATOB B BOJIE MOXKET CITY>KUTh MHIUKATOPOM
3arps3HEHUS BOJOEMa B pe3ysibTare pacrpocTpaHeHus: heKaabHBIX JTUO0 XUMHU-
YEeCKHUX 3arpsi3HEHUH (CeTbCKOX03MCTBEHHBIX, IPOMBIIIICHHBIX). borareie HUT-
pPaTHBIMH BOJIAMH CTOYHBIC KaHABBI YXY/IIAIOT KA4eCTBO BOJIBI B BOJOEME, CTH-
MYJIPYsI MAaCCOBOE Pa3BUTHE BOAHOMN PACTUTEILHOCTH (B MEPBYIO OYEPEIh — CH-
HE-3€JICHBIX BOJIOPOCIIEH) U yCKOPsis 96mpoguxayuio BogoemoB. [TutbeBas Boaa
U MPOJTYKTHI TTUTAHMSI, COJICPIKAIIE TTOBBIIICHHOE KOJMYECTBO HUTPATOB (TalJI.
10), Takke MOTYT BBI3BIBaTh 3a00JIEBaHUS, M B MEPBYIO OYepeab Y MIIAJICHIICB
(Tak Ha3pIBaeMasi MeTreMorjoOmHemusi). BcrencTtBue 3TOro paccTpoiicTBa
YXYALIAETCS] TPAHCIOPTHUPOBKA KUCIIOPO/Ia C KIETKAMU KPOBU U BOSHUKAET CHH-
JPOM «TroJTy00ro MilajieHIia» (TUIoKCHsl). BMecTe ¢ TeM pacTeHust He Tak YyBCT-

BUTEJIbHBI K YBEJTMUCHHUIO COJIEPXKaHUs B BOJIE a30Ta, Kak docdopa.
Tabauua 10
3HaueHHs NMpeaeTbHO J0MyCTHMbIX KOHIIEHTPAIHii HUTPATOB
1Jis1 oBolleld U PPyKTOB, MI/KT

Kynbrypa Ky, Kynbrypa K,
JIuctoBeie OBOIIM 2000 Kaprodenb 250
Ilepen cnaakuii 200 Kanycra paHHsis 900
Kabauku 400 MopkoBb 250
Jlpiau 90 Tomatsl 150
ApOy3b1 60 Orypiibl 150
BuHorpan cTonoBbii 60 CBekia cTojioBas 1400
610Kk 60 JIyk penuarslit 80
['pyun 60 JIyk mepo 600

[IpennaraeMblii MeTO| OIpeaeIeHUs] HUTPATOB OCHOBAH Ha CIIOCOOHOCTH
CATULIMIIOBOM (OPTOTUIPOKCUOCH30MHOM) KUCIOTHI B MPUCYTCTBUM KOHIICH-
TPUPOBAHHOM CEPHOM KHUCIOTHI BCTYIATh B PEAKLUIO HUTPOBaHUS ¢ 00pa3o-
BaHWEM HHUTPOCATUIMIOBON KHCIOTHI, KOTOpasi B LIEJIOYHOM cpene oOpa3yer
OKPAIIIEHHYIO B JKEJTHIN IIBET COJIb.

OnpeneneHno MEMAaT XJIOPUA-aHUOH TIPU MacCOBOM KOHIICHTpAIuu 00-
nee 500 Mr/m W coemvHEHHUs XKele3a MPU MACCOBOM KOHIIEHTpalluu OoJee
0,5 mr/n. OT BIUSHUS COETUHEHUM Keye3a 0CBOOOXKIAI0TC A, 100aBIIsAs CErHe-
TOBY COJIb (COJIb BUHHOM KUCIOTHI, TapTpat kanus-Hatpus KNaC4H4O¢4H,0);
IIPU KOHIIEHTPALMK XJIOpUI0B Oosee S00 Mr/n aHanu3upyemyro Bojy pa3das-
JISIFOT U OTPEeJIeTICHUE TTOBTOPSIIOT.

ITJIK HUTpaTOB B BOJIE BOJOEMOB M IUTHEBOM BOJE COCTABISIOT 45 Mr/i
(v 10 Mr/n mo a3oTy), IMMUTUPYIONINI OKa3aTeab BPEAHOCTA — CAHUTAPHO-
TOKCHUKOJIOTUYECKU .
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Ooopyoosanue u peakmugnl

bans BosiHAsI; HOKHUIIBL, TAJIOYKA CTEKJITHHAS, TTMIICTKA Ha 2 MJT WJIK Ha 5 MII
C PE3UHOBOM IpylIel (MEIUIMHCKUM IIIPULIEM) U COSAUHUTEIILHON TPYOKOM; M-
NETKa-KaleJbHUIA; CKIsTHKAa ¢ MeTKoU «10mi»; crakaHumk Ha 25-50 mu s
BBINTAPUBAHHUS. 3alUTHBIE OUKH; IEPUYATKH PE3UHOBBIE.

Bona nuctuiuipoBaHHas, KUCIIOTa CepHasi KOHIIEHTPUPOBAHHAS, PACTBOP
ruapokcuaa Hatpus (20 %) BoJHBIN; pacTBOp canuiuiaoBoi KucioTel (10 %)
CIIUPTOBBIN; CETHETOBA COJIb (TapTpaT KaJiMsa-HaTpusl) B kKarcynax mo 0,1 r.

KoHnTponbHas mikana o0pa3lloB OKpPACKW ISl ONPEACICHUS HUTpPAT-
aamona (0,0; 5,0; 15; 30; 50 mr/m) u3 coctaBa TECT-KOMIUIEKTa WA TIPUTOTOB-
JIEHHAs1 CAMOCTOSITEIBHO.

O npucomosgnenuu pacmeopos cm. npuiodicenue 3.

Buumanue! B oannom onpeoenenuu ucnonn3yomcsa eoKue eeuiecmea —
KOHUEHmMPUPOBAHHAA CePHAA KUCI0mMA U KPEenKuil pacmeop uopoKcuoa
nHampusa! C Humu HeoOX00umMo padbomamsv HA NOOOOHE 6 PE3UHOBLIX
nepyamKkax u 3AUWUMHBIX 0YKAX, c00a10aa ocmopoxcuocms. Hedony-
CIMUMO RORAOAHUE PACMEOPOE 8 2/1a3d, HA KOy, 00exHCOYy, Medeb.

BeinoaHenue anaJunsa

1. Ilomecture ¢ moMoupro nunetku 1,0 M aHAMTU3UPyeEMON BOJBI B CTa-
KaHYMK JUIsl BbIIapuBaHMs. Eciii B BOJE COAEPIKATCS COCAUHEHHMS JKEe3a B
KOHIIEeHTpanuu cBbiiie 0,5 Mr/i1, B CTaKaHYMK BHOCSAT TaKXK€ COJIEPKUMOE OJI-
HOM kancyssl (0,1 T) cerHeTOBOM COJH.

2. ConepxuMoe CTaKaHUMKa BIMAPhTE JI0CYyXa HA KUIISIIEH BOJSHON OaHe
B TeueHue 10-15 MuH.

3.0xnaguTe CTakaHYMK JO KOMHATHOW TEMIEPATypbl B TEUCHHUE
5-10 muH.

4. Jlob6aBbhTe B CTaKaHYMK MUIIETKOW-KaIeIbHUIICH 4-5 Kamneiab pacTBO-
pa CaMIIMIOBON KUCIIOTHI TaK, YTOOBI CMOYUTH BECh CYXOH OCTATOK.

5. JloGaBpTe apyroi mnumneTkor 26-27 Kareib KOHIEHTPUPOBAHHOM
cepHOM KUCIOTHI (0koJi0 0,5 Mi).

Coonwoaiime 0cmopoxicHocms npu 000a6/1eHUU KOHUEHMPUPOBAHHOUL
cepnoii kuciomot! Pabomams cnedyem ¢ 3auiumHblX 0YKAX U PE3UHOBHIX
nepuamkax!

6. Cyxol OCTaTOK CMEIIAWTE C KUCIOTOM CTEKISTHHOM MAJIOYKOW U pa3o-
TPUTE €ro MO JHY U CTEHKAM CTaKaH4YHKa.

7. He BpIHMMas Najo4Ky U3 CTaKaHYMKa, OCTaBbTE €r0 COAEPKUMOE Ha
S MUHYT.
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8. JlobaBbTe mumneTkon 3-4 My AUCTUIUIMPOBAHHOW BOJIBI TAKUM O0Opa-
30M, 4TOOBI OOMBITh U3HYTPU CTCHKHU CTAKaHUYHUKA.

9. Jlo6aBbTe K comepkuMomMy ctakaHuuka 4-5 mu 20 %-Horo pactBopa
ruapokcuia Hatpusd. (st 03MpOBKHM pacTBOpa ruIpoKcuaa HaTpusi yaA00HO
UCIIOJIb30BaTh MPOOUPKY ¢ METKOUN «5 Mi»). [Ipu Hanuyuu B aHanmu3upye-
MO BOJI¢ HUTpAT-aHUOHOB PACTBOP B CTaKaHYMKE Cpa3y OKpAIIMBACTCS B
JKEJITBIN 1IBET.

Coobawoaiime ocmopoicnocms npu 000agneHuu pacmeopa 2uopo-
kcuoa nampusa! Pabomamos ciedyem 6 3auiUmHbBIX 0YKAX U PE3UHOBBIX
nepuamkax!

10. CopepxxuMoe CTaKaHYMKa MO CTEKISHHOW ITAJIOYKE CIICUTE B
CKJISIHKY ¢ MEeTKOUM «10 Mi1», ONOJIOCHUTE CTaKaHYMK U MajJ0uYKy HEOOJIbIIUMHU
MOPIMAMHU TUCTUTUPOBAHHOM BOJIBI M JOBEUTE 00bEM PAacTBOpPA B CKIISTHKE

o 10 mu.
lpumeuanue. Ilpn Hanuuu ocajka (OCHOBHBIX COJIEW MarHus) pacTBOP OCTaBbTE
IJIs1 OTCTauBAHUA HA HECKOJIBKO MI/IHYT.

11. Okpacky pacTBOpa B CKJISIHKE CPABHUTE C KOHTPOJIbHOM MIKAJIOMN
o0pa31oB Okpacku Ha 6emom (oHe. 3a pe3yabTaT aHaIn3a MPUHUMANTE 3Ha-
YeHHWE KOHIICHTpAllMd HUTPAT-aHHUOHOB B MI/JI TOro 0oOpasla IIKalbl, KOTO-
pBIit 6oJiee BCEro COOTBETCTBYET OKpPACKE MOJTYUYEHHOTO PacTBOpa.

Ecnu okpacka coAaepXMMOIo CKJISIHKU JJIsi KOJIOPUMETPUPOBAHUS OKa-
YKETCS MHTEHCUBHEE KpaitHero ooOpasia (50 mr/i1), aHamu3upyemMyro Boay pas-
OaBJISIIOT B 5 pa3 NUCTHWIMPOBAHHOM BOJAOW M OINpPEAECIECHHE MOBTOPSIOT.
[Ipu BbIUMCIIEHUN PE3YJIbTATOB YUUTHIBAIOT CTEIEHB pa30aBIeHUs TPOOBHI.

Konmpons mounocmu ananusa

KoHTpoJIb TOYHOCTH MpH ONPEAEIEHUN HUTPATOB MPOBOJSAT C UCIOJb-
30BaHHEM KOHTPOJIbHBIX PACTBOPOB (CM. MpUJIOKEeHHE 1) TubO ¢ MCIOIB30-
BaHHEM MTOBEPEHHOT0 (00pa3I[0BOT0) HUTPATOMEPA.

Ammonmnii. CoaepkaHue MOHOB aMMOHUSI B MPUPOJHBIX BOJIAX BapbH-
pyet B uHTepBane ot 10 10 200 MKI/IM° B epecdere Ha a30T. IIpucyTcTBHE
B HE3arps3HEHHBIX IMOBEPXHOCTHBIX BOJAaX MOHOB aMMOHHS CBSI3aHO TIJIaB-
HbIM 00pa3oM C TpoleccaMu OMOXMMHUYECKOW Jierpajalui OeJIKOBBIX Be-
IIECTB, AC3aMUHUPOBAHUS aMUHOKHUCIIOT, Pa3JIOKEHUS MOYEBUHBI MOJ JICH-
cTBUEM ypea3bl. OCHOBHBIMH MCTOYHUKAMM MOCTYIJIEHUS HOHOB aMMOHHUS B
BOJIHbIE OOBEKTHI SBJISIOTCS >KMBOTHOBOJUECKHE (epMbl, XO35HCTBEHHO-
OBITOBBIE CTOYHBIE BOJIbI, TOBEPXHOCTHBIM CTOK C CEIbXO3YyTrOJIUiM B Clydae
UCIIOJIb30BAaHUSI AMMOHUNHBIX YI00OpEHHH, a TaK)Ke CTOUYHBIE BOJbI TIPEIIPH-
SITUM TIMIIEBOW, KOKCOXMMHUYECKOU, JIECCOXUMHUYECKOM U XUMHYECKOM IIpO-
MBIIIIJICHHOCTH. B CTOKaxX MNpPOMBINUICHHBIX MPEANPHUATHI COJICPKUTCSA 10
1 mr/am’ aMMOHUS, B OBITOBBIX CTOKax — 2-7 Mr/z[M3; C XO35IMCTBEHHO-
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OBITOBBIMM CTOYHBIMU BOJAaMU B KaHAIM3AIIMOHHBIE CHUCTEMBI €XKECYTOYHO
noctynaer 10 10 r aMMOHHUITHOTO a30Ta (Ha OJTHOTO JKUTEJS).

[Ipu mepexosie OT OaUTOTPOPHBIX K ME30- U IBTPOGHBIM BOJOEMaM BO3-
pacTaroT Kak aOCOJIOTHAs KOHIIEHTpAIMs MOHOB aMMOHHUS, TaK U WX JOJISI B
o61eM OanaHce CBSI3aHHOT'O a30Ta.

KonueHTpanyss aMMOHHST B NHUTHEBOM BOJE HE JOJDKHA IPEBBINIATH
2 MF/,Z[M3 no asory. IIJIK,, coneBoro ammonus cocrasiser 0,5 MP/,Z[M3 o
a30Ty (JIMMUTHUPYIOIINI TTOKa3aTeNlb BPEAHOCTH — TOKCUKOJIOTMYECKHI).

[IpucyTcTBHE aMMOHMSI B KOHIIEHTpalUsIX mopsjaka 1 MI/IM® CHUIKAeT
CITIOCOOHOCTh TeMOTrjIo0MHa pbIO CBA3BIBATH KUCIOPOJ. [Ipu3HaKu MHTOKCH-
KaIluu — BO30YXKJIEHUE, CYyJOPOTH, pbl0a MEYETCS M0 BOJIE U BHIIIPHITMBAET HA
MOBEPXHOCTh. MeXaHU3M TOKCHYECKOTO JECHCTBHUS — BO30YXKJICHHE IICH-
TpaJbHOM HEPBHOW CHUCTEMBI, MOPAXKEHUE >XKA0EPHOr0 SIUTEIUSA, TE€MOIHU3
(pa3pbIB) SpUTPOIUTOB. TOKCUYHOCTh AMMOHHUSI BO3PACTAET C MOBBIIICHUEM
pH cpenpl. CopepxaHne aMMOHHS B BOJOEMax C Pa3jIMyHON CTEIEHBIO 3a-

IPSI3HEHHOCTH MpUBEEHO B Taou. 11.
Tabnuua 11
Conepmaﬂne aMMOHHA B BOAOEMAX C pa3.1qu017i CTCIICHBIO 3aIrPA3HEHHOCTH

Crenens 3arpsisHEHUS (KJIACChl BOJOEMOB) AMMOHHHHBIIT a30T, MI/IM’
OueHb YUCThIE 0,05
Yucteie 0,1
YMepEeHHO 3arpsi3HEHHbIE 0,2-0,3
3arpsi3HEHHbIC 0,4-1,0
['psizHbIe 1,1-3,0
OueHb IpsI3HBIC >3.0

[ToBbIIeHHAsT KOHIIEHTPALUS WOHOB aMMOHHUS MOXET OBITh MCIOJB30-
BaHa B Ka4ECTBE MHAMKATOPHOTO MOKA3aTeNsl, OTPAXKAIOIIETO yXYAIICHHE ca-
HUTAPHOTO COCTOSIHHSI BOJHOTO OOBEKTa, MpoIlecca 3arpsA3HEHUS MMOBEPXHO-
CTHBIX M TIOJI3EMHBIX BOJI, B TIEPBYIO 04epPe/ib, OBITOBBIMHU M CEITHLCKOXO03SMUCT-
BEHHBIMU CTOKAMH.

CoenuHeHMs aMMOHHS COJIEpKAaT aTOM a30Ta B MUHUMAJILHOW CTETICHU
okHcIeHUs «-3». KaTHOHBI aMMOHUS ABJISIOTCS TPOAYKTOM MUKPOOHOIOTHYEC-
KOTO Pa3yIO’KEeHHUsI OEJIKOB KMBOTHOTO M PACTUTEIBHOTO MpoucxoxaeHus. O0-
Pa30BaBIIUICS TaKUM 00Pa30M aMMOHHUI BHOBb BOBJIEKAETCS B IMPOIIECC CHH-
Te3a OEJIKOB, yJacTBYSl TEM CaMbIM B OHMOJIOTHYECKOM KPYTOBOPOTE BEIIECTB
(umkie azota). [lo 3ToM MpuYMHE aMMOHUNM U €T0 COCIMHEHUSI B HEOOJBIITNX
KOHIICHTPAITUSAX 0OBIYHO MPUCYTCTBYIOT B IPUPOIHBIX BOIAX.

CyIecTByIOT J1Ba OCHOBHBIX MCTOYHHUKA 3arPS3HEHUSI OKPYKAIOIICH CPEIIbI
AMMOHUIHBIMU COCTUHEHUSIMU. AMMOHUIHBIE COCTUHEHUS B OOJBIINX KOJIH-
YecTBaxX BXOJSAT B COCTaB MUHEPAIBbHBIX U OPraHUYECKUX yI00peHUil, n30bI-
TOYHOE W HEMPaBUIHLHOE NMPUMEHEHHE KOTOPBIX NMPUBOIUT K 3arps3HEHUIO
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BOJI0eMOB. KpoMe TOro, aMMOHUITHBIE COEIMHEHNUSI B 3HAUUTEIIbHBIX KOJIMYECT-
BaxX MPHUCYTCTBYIOT B HEUHCTOTAaX ((pekanusx). He yrunmusupoBaHHbIE TOKHBIM
00pa30M HEYUCTOTHI MOTYT MPOHUKATH B TPYHTOBBIE BOJBI WM CMBIBATHCS T10-
BEPXHOCTHBIMU CTOKaMH B BOJI0OeMbI. CTOKU ¢ MACTOMII] M MECT CKOILJICHUS CKO-
Ta, CTOYHBIE BOJIbI OT KMBOTHOBOIYECKHX KOMILIEKCOB, a TAK)XE ObITOBBIE U XO-
3SICTBEHHO-(PEKATIbHBIE CTOKHM BCETJIa COAEP)KaT OOJIBIINE KOJIMYECTBA aMMO-
HUMHBIX coemHeHnH. OnacHOe 3arpsi3HEHUE TPYHTOBBIX BOJ| X035 ICTBEHHO-
(dbeKxanbHBIMU U OBITOBBIMU CTOYHBIMU BOJIAMH IIPOUCXOUT MPU Pa3repMeTh3a-
UM CUCTEMbl KaHanu3aiuu. [1o 3TUM NmpuyrHAM TMOBBIIMICHHOE COJACPXKAHUE
AMMOHHUIHOTO a30Ta B TIOBEPXHOCTHBIX BOJIaX OOBIYHO SBIISIETCS IPU3HAKOM XO-
31CTBEHHO-(DEKATLHBIX 3arPS3HEHUH.

[IpemnoKeHHBII METOJ, OINPENEICHUSI MACCOBOM KOHLIEHTpAIlMA KaTHOHA
ammonus (ripuBenieH B ['OCT 1030) ocHOBaH Ha €ro peakiiud ¢ PEaKTHBOM
Heccnepa ¢ oOpa3oBaHHEM OKPAIIEHHOTO B IIEJIOYHON Cpelie B KENTHIN IBET
coenunenus: 2K, Hgl,+#NH;+3KOH = Hg,OINH,+7KI+2H,0

YKEJITBIN

Mermaroriee BIUSHUE KeJi€3a YCTPAHAIOT TOOABIEHUEM K MpoOe CErHEeTO-
Boii conu: KCOO(CHOH)COONa.

KoHueHTpanuio KaTUOHOB aMMOHHS OIPEACIISAIOT BU3YalIbHO-KOJIOPHU-
METPUYECKUM METOJIOM, CPABHHUBAsI OKPACKY PACTBOPA C KOHTPOJIBHOM IIKAJIOM
00pa31o0B OKPaCKHU.

ITJIK aMMHraka ©1 HOHOB aMMOHHS B BOJIE BOJIOEMOB COCTaBIISIET 2,6 MI/II
(v 2,0 Mr/n mo aMMOHUMHOMY a30TY). JIMMUTHPYIOIINIA OKa3aTeab BPEIHO-
CTH — OOIIECAaHUTAPHBIN.

Oobopyoosanue u peakmuenl

Hosxuuipl, munerka Ha 2 MJI, NpoOUpKa KOJIOPUMETPUYECKAs C METKON
«5 MID», TITIPUIL] METUITUHCKUN C COEAMHUTEITLHOU TPYOKOIA.

PeaxtuB Heccnepa, cernerosa comnp B Kancynax o 0,1 r.

KonTponbHas mikana o0pa3lioB OKpACKU JIJIsi ONPEEICHUs KaTHOHA aM-
monus (0; 0,2; 0,7; 2,0; 3,0 mr/i) u3 cocraBa TECT-KOMITJIEKTa WM MPUTOTOB-
JIEHHAsI CAaMOCTOSITEIBHO.

O npuzcomosgnenuu pacmeopos cm. npuiodicerue 3.

Ilposedenue ananusza

1. Hanelite aHanu3upyemMyro BOJY B KOJOPHUMETPUUECKYIO MPOOHPKY 0
METKH «S MID).

2. JloGaBbTE B BOJY COAECPKUMOE OJHOU Kamcysbl (okosio 0,1 T) cernero-
BOM comm u Tyaa ke murerkor — 1,0 M peaktuBa Heccnepa. Copepxxumoe
MPOOUPKU TIEpeMENIaiTe BCTPSIXUBAHUEM.

3. OcraBbTe cMech Ha 1-2 MUH. 1J1s1 3aBEPILICHUS PEAKIINH.

4.0xpacky pacTBOpa B CKISHKE CpaBHUTE Ha 0eroM (oHE ¢ KOHTPOIb-
HOM IIKajI0il 00pasIioB OKPACKH.
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Konmponb mounocmu ananusza

KoHTposb TouHOCTH aHa/I3a TP ONPEICIICHHH aMMOHUS TIPOBOASAT C HC-
MOJTb30BaHUEM KOHTPOJIBHBIX PACTBOPOB C M3BECTHBIM COJICPKAHNEM KaTHOHOB
amMMoHus (cM. miputokeHre 1) mmbo moBepeHHBIM (00pa3IOBBIM) TPHOOPOM
TUIS U3MEPEHUSI KOHIICHTPAIIMA aMMOHUS TIOTCHITMOMETPUIESCKUM METOIOM.

Hutpurel. HuTpuThl npeacTaBistoT co00il NpOMEKyTOUHYIO CTYIIEHD B
1enyu OakTepuaabHBIX MPOIECCOB OKHUCICHHUS aMMOHUS O HUTPATOB (HUT-
puduKams — TOIbKO B a3pOOHBIX YCIOBUSX) U, HAMPOTHUB, BOCCTAHOBIICHUS
HUTPATOB JI0 a30Ta U aMMHaKa (AeHUTpUPUKALUSI — IPU HEJAOCTATKE KUCIIO-
pona). ITonoOHbIE OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIE PEAKLIUA XapaKTEPHBI
JUIsL CTaHIIMIM a’pallii, CUCTEM BOJOCHAOKEHHS M COOCTBEHHO MPHUPOIHBIX
BoA. KpoMe TOro, HUTpUTHI UCHOJIB3YIOTCS B KAU€CTBE MHTMOUTOPOB KOPPO-
3UM B IpoLEccax BOJOMOATOTOBKH TEXHOJIOTMYECKOW BOABI U IO3TOMY MOTYT
NONacTh U B CUCTEMBI XO3IMCTBEHHO-NUTHEBOTO BOoAoCHAaOkeHus. [lupoko
U3BECTHO TaKXe€ MPUMEHEHHWE HUTPUTOB JJISI KOHCEPBUPOBAHUS MHUIIEBHIX
IPOIYKTOB.

B 1oBepXHOCTHBIX BOJIaX HUTPUTHI HAXOJATCS B paCTBOPEHHOM BHje. B
KHUCIIBIX BOJIaX MOTYT MPUCYTCTBOBATh HEOOIBIIINE KOHIIEHTPAIIMU a30TUCTON
kuciotel (HNO,) (He nucconuupoBaHHOW Ha HWOHBI). [loBbIIIEHHOE CoOJEp-
KAHHE HUTPUTOB YKAa3bIBAET HA YCUJICHHUE MPOLECCOB PA3JIOKEHUS OpPraHu-
YECKHUX BEILECTB B YCIOBUAX Ooisiee MemneHHOro okuciienus NO, B NOsj,
YTO YKa3bIBAET HA 3arps3HEHUE BOJAHOrO0 00BEKTa, T.€. SBIISIETCS BAXKHBIM Ca-
HUTApPHBIM OKA3aTEIIEM.

KoHIleHTpalnyss HUTPUTOB B MOBEPXHOCTHBIX BOJIaX COCTABIISIET COTHIE
(MHOT/IA Ja)ke THICSUYHbIC) JOTH MILTUTPaMMa B | IM’; B IOJ3€MHBIX BOJAX
KOHIIEHTpAIlMs HUTPUTOB OOBIYHO BBIIIE, OCOOEHHO B BEPXHUX BOJIOHOCHBIX
TOPU30HTAX (COThIE, ASCATHIE JOTH MIITHTpamMma B 1 1v).

CeszoHHble KoJieOaHUs COJAEPKAHUSI HUTPUTOB XapaKTEPU3YIOTCI OTCYT-
CTBUEM MX 3UMOU M TOSIBJIEHUEM BECHOW MPHU Pa3IOKEHUU HEKUBOIO Opra-
HUYECKOro BemiecTBa. Hambospilas KOHIEHTpals HUTPUTOB HAOII0JaeTCs
B KOHIIE JIETA, X MPUCYTCTBHUE CBA3aHO C aKTUBHOCTBIO (PUTOINIAHKTOHA (yC-
TaHOBJIEHA CIIOCOOHOCTH IMATOMOBBIX U 3€JIEHBIX BOJOPOCIE BOCCTaHABIM-
BaTh HUTPATHI 10 HUTPUTOB). OCEHBIO COACP)KaHNE HUTPUTOB YMEHBIIAETCS.

OpHoit u3 ocoOeHHOCTEN paclpeneNieHuss HUTPUTOB 10 TTyOUHE BOJHO-
ro 00bEKTa SBJSIOTCS XOPOIIO BBIPAXKEHHBIE MaKCUMYMBbI, OOBIYHO BOJIM3U
HIDKHEW TpaHULbl TEPMOKJIIMHA U B TUIMOJMMHHUOHE, TJI€ KOHIIEHTpalUs Ku-
CJIOpOJia CHIXKAETC Haubosee pe3Ko.

Hnsa aurputoB I1IK; ycTtaHoBieHna B pasmepe 3,3 MI/IM° B BHJE HOHA
NO, w1 Mr/):[M3 B niepecuere Ha a3oT. I1JIK,, — 0,08 Mr/):[M3 B BHJI€ NOHA
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NO, mmm 0,02 mMr/iM° B mepecuere Ha a30T. JIMMHTHPYIOIIM [OKA3aTelb
BPEIHOCTH — CAHUTAPHO-TOKCUKOJIOTUYECKHUI.

B coorBeTcTBUM C TpeOOBaHUSIMU TI00ATIBHON CUCTEMBI MOHUTOPUHIA
coctosiaus okpyxkarotieit cpensl ('CMOC/GEMS) HUTpUT- U HUTPAT-UOHBI
BXOJST B MPOTPaMMbl OOs3aTENbHBIX HAOMIOEHUNM 32 COCTaBOM MHUTHEBOU
BOJbl U ABJISIIOTCA BaXXHBIMM MOKA3aTENsIMU CTETIEHU 3arpsi3HEHUs] U Tpodu-
YEeCKOI'o CTaTyca NpUPOAHBIX BOJOEMOB.

Hutputsl Onarogapsi CnocoOOHOCTH MpeBpaaThCsi B HUTPATHI, KaK MpaBU-
J10, OTCYTCTBYIOT B IMOBEPXHOCTHBIX BoAax. [loaToMy Hanuuue B aHaIU3Upye-
MO BOJIE TIOBBILIEHHOT'O COJIEPKaHUSI HUTPUTOB CBUIETEILCTBYET O 3arps3He-
HUW BOJIbI, IPUYEM C YUETOM YACTHYHO MpOIIe/ed TpaHchopMaluu a30TH-
CTBIX COETMHEHUM 13 oHMX (HOPM B JpyTHE.

[Ipennaraempiii METOA OINPEACICHUSI MAaCCOBOM KOHIICHTPAIMU HUTPHUT-
annoHa cootBeTcTByeT npusenaeHHoMy B 'OCT 1030 [32]. Metoa ocHOBaH Ha
pEaKIMu HUTpaT-aHUOHA B CPEJE a30THUCTOM KHUCIOTHI ¢ peakTuBoM ['pucca
(cMmechio cynb(paHMIOBOM KUCIOTHL U 1-HadTunamunHa). [Ipu 3TOM mpoTekaroT
peaKky 1Ma30TUPOBAHUS U a30COUYETAHUSA, B PE3YJIbTATE KOTOPHIX 00pa3yeTcs
a30COEIMHEHUE (A30KPACUTEND), UMEIOLIEE MYPITYPHYIO OKPACKY.

KoH1eHTpaIuo HUTPUT-aHUOHOB OMPEAETSIOT BU3YaIbHO-KOJIOPHUMETPH-
YECKUM METOJIOM, CPAaBHMBAsI OKPACKY PACTBOpa C KOHTPOJIbHOM IIKajIoi 00-
pa3loB OKPACKH.

Peaxkmuenvt u 060pyoosanue

Hosxuutipl, mpoOupka KOJOPUMETpPHUYECKass ¢ METKOH «5 Mm». PeakTus
['pucca B kancynax mo 0,05 r.

KonTponbHas mikaiga oOpa3lloB OKpacku MJig ONPENEICHUS HUTPUT-
anmona (0; 0,02; 0,10; 0,50; 1,0 mMr/m) U3 cocraBa TECT-KOMILUIEKTa U TIPUTO-
TOBJICHHAsI CAMOCTOSITEIHHO.

O npuecomoenenuu peaxmusa I pucca cm. npunodsxcenue 3.

Buinonnenue ananusa

1. Hanelite aHanm3upyeMyto BOAY B KOJOPUMETPUUYECKYIO TTPOOHPKY IO
METKH «5 MID».

2. JlobaBbTe coaepskuMoe oiHOM Kancysbl (okosio 0,05 1) peaktusa ['pucca
B nipoOupky. Ilepemernaiite coaepkumMoe MPOOUPKH BCTPSXMBAHUEM JI0 PacTBO-
PEHUSI CMECH.

3. OcraBbTe MpoOUpPKy Ha 20 MUH. JIJIs1 3aBEPIICHUS PEAKITUH.

4. IlpoBeauTe BU3yalIbHOE KOJOPUMETpUpOBaHUE MpoObl. OKpacky pac-
TBOpa B MPoOUpKe Ha O0eroM (POHE CpaBHUTE C KOHTPOJIBLHOM HIKAJION 00pa3IoB
OKPAacCKHU.

KOHmPOJlb mounocmu anaauza
KOHTpOJ'IB TOYHOCTH aHAJIN3a IIpHU OIPCACIICHUY HUTPUTOB IIPOBOIAT C HUC-
IMOJIb30BAHHUEM KOHTPOJIbHBIX PACTBOPOB € M3BCCTHBIM COACPKAHHMCM HUTPUT-
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aHWoHa (CcM. TpuiiokeHue 1) b0 ¢ UCMOIB30BAHUEM TTOBEPEHHOIO (00pa3IoBO-
r'0) HUTPUTOMEPA MTOTEHIIMOMETPUUYECKIM METOJIOM.

A30T 00muii. [Tox o6mMM a30TOM MOHUMAIOT CYMMY MHHEPAJIbLHOTO U
OpPraHUYECKOro a30Ta B MPUPOJAHBIX BOAAX.

A3oTcoaepKaline COCIUHEHHS] HaXOMSTCS B MOBEPXHOCTHBIX BOAAaX B
PacTBOPEHHOM, KOJUIOMAHOM M B3BEIIEHHOM COCTOSIHUM M MOTYT TIOJ BJIMSI-
HUEM MHOTHX (U3MKO-XMMHYECKUX U OMOXUMHYECKUX (PAKTOPOB IMepexo-
JIUTH U3 OJHOTO COCTOSIHHSI B IPYTOE.

Cpennsis KOHUEHTpaIus O0IIero a30Ta B MPUPOJAHBIX BOJAX KOJEOIeTCs
B 3HAQUMUTEINIbHBIX Tpeaesiax U 3aBUCUT OT TPOPHOCTH BOAHOTO OOBEKTA: JJIs
OJUrOTPO(HBIX M3MEHseTcst 00bIaHo B mpenenax 0,3-0,7 Mr/aM°, 11 Me3o-
TpodHbIX — 0,7-1,3 MI/IM’, TS sBTpodHBIX — 0,8-2,0 ML/ M.

Cymma muHepaabHOro azora. CymMmMa MHUHEpPAJIbHOTO a30Ta — 3TO
CyMMa aMMOHUWHOT0, HUTPATHOTO U HUTPUTHOIO a30Ta.

[ToBbIlIEHNE KOHIIEHTPAMM MOHOB aMMOHHUS U HUTPUTOB OOBIYHO yKa-
3pIBACT Ha CBEXKEE 3arps3HEHHEe, B TO BpeMs KaK YBEIWYEHHUE COJCpKaHUS
HUTPATOB — Ha 3arpsi3HEHUE B MpejliecTByloilee Bpems. Bee popmbl azora,
BKJTFOYAs M Ta3000pa3Hy0, CIIOCOOHBI K B3aUMHBIM ITPEBPAITICHUSIM.

AvmMmuak. B npupoaHoil Boje aMmuak oOpasyercs HpuU pasiioKEeHUU
a30TCOJIEpkKAIIUX OPraHUYECKUX BEIIECTB. XOPOIIO pacTBOPUM B BOJIEe C 00-
pa3oBaHUEM THIPOKCHIA aMMOHHUSI.

[1JIK, ammuaka cocrasiser 2,0 Mr/am, ITAK,, — 0,05 M/ M (JIMMUTH-
PYIOITUH TTOKa3aTeNlb BPETHOCTH — TOKCUKOJIOTHISCKHN ).

®ocharsl u oommii Ppochop. Ilog obmum dochopoM moHMMAIOT
CyMMY MUHEpAJIBLHOTO U oprannyeckoro ¢ocdopa. Tak xe, Kak U 1S a30Ta,
oOMeH PochopoM MeKTy ero MUHEpAIbHBIMU U OPraHUYeCKUMH popMamMu, ¢
OJIHOW CTOPOHBI, U JKUBBIMH OPTaHU3MaMH — C JPYTON — SBJISETCS OCHOBHBIM
dakTOpOM, OTNPEACISAIONIAM €ro KOHIICHTPAH0. B MPUPOAHBIX W CTOYHBIX
Boaax (pochop MoOKET MPUCYTCTBOBATH B Pa3HBIX BHJAaX. B pacTBOpeHHOM CO-
CTOSIHMM (MHOTJ]a TOBOPST — B XKUAKOU (ha3ze aHATU3UPYyeMOU BOJIbI) OH MO-
XKeT HaxoauThes B Bujie oprodochopuoii kuciaorel (H;PO,) 1 ee aHnoHOB
(H,PO, , HPO,*, PO, ), B Bize MeTa-, mipo- 1 moiupochaToB (ITH BELIECTBa
UCTIONTB3YIOT JIJISl TIPEAYIPEKICHHs] 00pa30BaHUsT HAKHUITA, OHU BXOMAT TAK)KE B
cocTaB MOIOIIUX cpeacTB). KpoMe Toro, cymiecTBytoT pazHoodpasubie pochop-
OpPraHWYECKHUE COCIMHEHUSI — HYKJIEMHOBBIE KHUCJIOTHI, HYKJICOPOTEUIbI, (oc-
domunuabl U ap., KOTOPbIE TaKXke MOTYT MPUCYTCTBOBATh B BOJIE, SIBISISCH
IPOIYKTaMU >KU3HEACSITEIILHOCTH WU pa3ioxeHus opranu3zmMoB. K ¢ocdop-
OpPraHMYECKUM COETMHEHHUSIM OTHOCSITCS] TAK)K€ HEKOTOPHIE MEeCTUIUIBI.

dochop MOKET COZIEPKAThCI U B HEPACTBOPEHHOM COCTOSIHUU (B TBEPIOM
¢daze BOJIbI), MPUCYTCTBYS B BUJE B3BEIICHHBIX B BOJE TPYIHOPACTBOPUMBIX
docdaroB, BKiIOYask MPUPOJHBIE MUHEPAJIbI, OCIKOBBIE, OpraHnuecKkue oc-
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dbopcoaepxkare COeTUMHEHNS, OCTATKH YMEPIITUX OpraHu3MoB u 1ip. Dochop B
TBEpZON (ha3e B MPUPOAHBIX BOJIOEMAX OOBIYHO HAXOAWTCS B JIOHHBIX OTJIOXKE-
HUSIX, OJTHAKO MOXKET BCTPEUAThCs, U B OOJBIINX KOJTUYECTBAX, B CTOUYHBIX U 3a-
I'PSA3HEHHBIX TPUPOAHBIX Bogax. @opmbl pocdopa B IPUPOIHBIX BOJAX TPE/-
CTaBJICHBI B Ta0JI. 12.

KonrienTparust o61iero pactBopeHHoro docdopa (MUHEPAIBHOTO U Op-
TaHUYECKOTO) B HE3arps3HCHHBIX MPUPOJHBIX BOJAX HM3MEHSETCS OT S5 10
200 MKF/I[Ms.

Tabnuua 12
®opmbl pochopa B NIpUPOIHBIX BOAAX
XHUMHUYECKHE OGwwit CDI/IHLpreMLIPVI YacTHi!
¢dopmbl P (pacTBOpEHHBIN)
OO6mmit OO6muii pactBopeH- | O6muii pactBopenHsiit | O6muii pochop B
HBII W B3BeIIEHHBIN | pocdop YacTHUILAX
hocop
Optodocdater OO6muii pactBopeH- | PactBopennbie  oprto- | Oprodocdhatel B
HBI W B3BEIIEHHBIN | pocdaTs YacTHUIIAX
hocop

['uaponusupyemsbie | OOume pactBopeH- | PactBopennsie Ttuapo- | ['maponuzupyembie
KACIOTOW (ocda- | Hple W B3BELICHHBIC | JU3UPYEMbIE  KHCIO- | KHCIOTON  docda-

ThI TUAPOTIUZUPYEMBIE TOi Qocdarsr ThI B 4aCTULIAX
KHCJIOTON (hochaTsl

Opranuyeckuii OO6muii pactBopeH- | PacTBopennslit  opra- | Opranuyeckuii

dochop HBI W B3BEIIEHHBIN | HUYECKHi pocdop dochop B HacTu-
opranuyeckuii  Qoc- ax
hop

dochop — BaKHEUITNN OMOTEHHBINA 3JIEMEHT, Yallle BCETO JUMUTHUPYIO-
U pa3BUTHE MPOAYKTUBHOCTH BOJ10eMOB. [loaTOMYy mocCTyIieHne n30bITKa
coequHeHut ¢ocdopa ¢ BojgocOopa B BHAE MUHEPAIbHBIX yA0OPEHU C TI0-
BEPXHOCTHBIM CTOKOM C IOJIeH (C TeKTapa OpOIIaeMBbIX 3€MENIb BBIHOCUTCS
0,4-0,6 xr dochopa), co crokamu ¢ gepm (0,01-0,05 kr/cyT Ha OHO KUBOT-
HOE), C HEJIOOYHIICHHBIMA WM HEOUYHIICHHBIMU OBITOBBIMH CTOYHBIMH BO-
namu (0,003-0,006 Kr/cyT. Ha OJIHOTO KUTEJIS), @ TAKKE C HEKOTOPHIMU IPO-
U3BOJICTBEHHBIMH OTXOJIaMH TPUBOIUT K PE3KOMY HEKOHTPOIUPYEMOMY
MPUPOCTY PACTUTEIHLHON OMOMAaCChl BOJIHOTO 00BeKTa (3TO 0COOCHHO Xapak-
TEPHO JUIsI HEMPOTOUYHBIX U MAJIOMPOTOYHBIX BOJ0eMOB). [Ipoucxomut Tak
Ha3bIBAa€MOE HM3MEHEHHE TPO(PHUUECKOro craryca BOJOEMa, COMPOBOXKIAIO-
Imeecs: IepecTPONKOM BCETO BOJTHOTO COOOIECTBa M BeAyIee K mpeodiama-
HUIO THHJIOCTHBIX TPOIECCOB (M, COOTBETCTBEHHO, BO3PACTaHUIO MYTHOCTH,
COJICHOCTH, KOHIIEHTpALK OaKTepHuii).

OpnuH U3 BEpOSITHBIX aCHEKTOB Ipoliecca IBTPOPUKAIIUU — POCT CHHE-
3€JIEHBIX BOJOpOCiel (IIMaHOOAKTepUii), MHOTHE W3 KOTOPBIX TOKCHUYHBI.
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Brinensemble 5 TUMHU OpraHu3MaMH BEIIECTBAa OTHOCATCS K rpyrie docdop-
U CEpPOCOJAEPKAIINX OPraHUYECKUX COEAMHEHUUN (HEPBHO-NAPATUTUUYECKUX
a710B). JleficTBUEe TOKCHUHOB CHUHE-3€JIEHBIX BOJOPOCIEH MOMKET MPOSIBISATHCS
B BO3HUKHOBEHHUHU JEPMATO30B, KEITYTOUHO-KHUIIIEUHBIX 3a001€BaHUIi; B OCO-
OCHHO TSDKENbIX CiIy4asx — MpH MomnaJaHuu OOJIBIION Macchl BOJOpPOCIEH
BHYTPb OpraHU3Ma — MOXKET pa3BUBATHCS Mapaany.

B cooTBeTcTBUM C TpeOOBaHUSIMU TI100ATIBHOM CHUCTEMBI MOHUTOPHUHTA
coctosinust okpyxkaromieid cpeasl (ICMOC/GEMS) B mporpammbl  00si3a-
TEJIbHBIX HAOIIOICHUI 32 COCTABOM MPUPOJAHBIX BOJ BKIIOUYEHO OMPEIeIICHNE
conepxkanus oomiero docdopa (paCTBOPEHHOTO M B3BEIICHHOTO, B BUJE Op-
raHUYECKUX U MUHEPAIbHBIX coeluHeHHi). Docdop sABIsSETCA BaKHEUIIUM
nmokazaTesieM Tpo(HUUecKoro craTyca NIPHUPOIHBIX BOJ0EeMOB. (OCHOBHOMU
dbopmoit Heopranuueckoro ¢ocdopa npu 3HaueHusix pH Bomoema OoJiblie
6,5 sBisiercst o HPO4™ (0ko10 90 %). B KHCIIBIX BOJAX HEOPraHMYECKHil
dbocdop npucyrcTByet npenmytiectBeHHo B Buje HPO, .

Konuenrpanus ¢ocdaroB B NpupoIHBIX BOJAX OOBIYHO OYEHb Majia —
COTBIE, PEIKO AECATHIC AOIM MILTUIPaMMOB docdopa B 1 IM, B 3arps3HeH-
HBIX BOJAX OHA MOXKET JOCTUIaTh HECKOIBKHX MHLTArPaMMOB B 1 am. Tlox-
3eMHBIE BOJIBI cojepkaT oObprdHO He Oosee 100 MKr/z[M3 docdaToB; MCKITIO-
YEHUE COCTABJISIIOT BOJBI B pailoHax 3ajneranus Gpochopcoaepkainx nopoi.

Copepsxanue coerHeHU Pocdopa MoaBepKEHO 3HAUUTEIbHBIM CE30H-
HBIM KOJIEOAHUSIM, TOCKOIBKY OHO 3aBHCHUT OT COOTHOIICHUS] MHTEHCUBHOCTHU
nporieccoB (HPOTOCHHTE3a U OMOXMMHUYECKOTO OKHUCIICHUSI OPraHUYeCKUuX Be-
niecTB. MuHUMalbHbIE KOHLEHTpauuu (pocdaToB B MOBEPXHOCTHHIX BOAAX
Ha0II01a10TCS OOBIYHO BECHOM M JIETOM, MaKCUMaJbHEIC — OCEHBIO M 3MMOM,
B MOPCKHUX BOJaX — COOTBETCTBEHHO BECHOM U OCEHBIO, JIETOM U 3UMOM.

OO0r111ee TOKCHUYECKOe JeUCTBHE coselt POCPOpPHOM KUCTOTHI BO3MOXKHO JIHIITH
NpY BEChbMA BBICOKHUX J103aX U Yallle BCEro 00yCIOBICHO MPUMECIMU PTopa.

B Mmeronnke OUEHKU 3KOJIOTUYECKOM CUTYAlldH, MPUHIATON I 0CKOMAKO-
norueit PO, pekoMeHI0BaH HOPMATUB COJIEPKaHUS pacTBOpUMBIX (hochaToB
B BOJIE — 50 MKI/1IMC.

be3 mpenBapuTenbHON MOATOTOBKH MPOO KOJOPUMETPUUYECKU OTpee-
JSIFOTCSL HEOPraHUYECKUE PACTBOPEHHbIE U B3BENIEHHBIE (hoc]aThl.

Moaudocdarbl. [Tomudocharsl MOKHO onucaTh CIASAYIOUIUMH XUMU-
YeCKUMH (POpMyJIaMu:

Men(POS)n ’ Men+2PnO3n+1 s MenH2PnO3n+1-

[Momudocdarel MpUMEHSIOTCST I yMSTYEHUS BOJBI, O0E3KUPUBAHUS
BOJIOKHA, KaK KOMITOHEHT CTUPAJIbHBIX IMOPOIIKOB M MbLIA, HHTHOUTOP KOP-
PO3HWH, KaTalIn3aTop, B MUIIEBON MTPOMBIIIICHHOCTH.

[TomudocdaTel ManOTOKCHUHBI. TOKCHUYHOCTH MONMH(POCHATOB OOBICHS-
€TCSI UX CIIOCOOHOCTBHIO K 00pa30BaHUIO KOMILJIEKCOB C OMOJIOTUYECKH BaX-
HBIMH HOHAMH, OCOOCHHO C KaJIbIIHEM.
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Y cTaHOBIEGHHOE TOMYCTHMOE OCTaTOYHOE KOJIMUecTBO mosrdocdaToB B
BOJIE XO3SCTBEHHO-IIUTHEBOTO HA3HAYCHHUS COCTABIACT 3,5 Mr/aM’ (IHMU-
TUPYIOIIUM OKa3aTeIb BPEIHOCTU — OPTaHOJIEIITUUECKUN).

docdarel onpeAensoTcs, Kak MPaBWIO, KOJIOPUMETPHUYECKUM METOIOM
(T'OCT 18309, MCO 6878) mo peakiuu ¢ MOJIUOJATOM aMMOHHS B KHCIIOM
cpene:

HPO,”+3NH, +12Mo00,”+23H '=(NH,);[PMo,04]+12H,0
YKEJITHIN

OOpa3yromuics Mpr TOM KOMITIEKC, TPOIYKT MKEJITOrO I[BETa, Jaiee o]
JICMCTBHEM BOCCTaHOBUTENS — Xjopuaa onosa (II) — mpeBpamaeTcs B HHTEH-
CHUBHO OKpAITICHHBIA CHHUW KPAaCHUTENh CJIIOKHOTO COCTaBa — «MOJIMOICHOBYIO
cub». KoHnienTpanuio oprodochaToB B aHAIM3UPYEMOIl BOJIE OIMPEACTSIIOT MO
OKpacke MpoOkl, BU3YaJIbHO CPAaBHHUBASI €€ C OKPACKOW 00pa3IioB Ha KOHTPOJIBHOU
IIKaJ€ WM U3MEPsis ONTUYECKYIO TIOTHOCTh Mpo0 C MOMOUIBI0 (hOTOKOIOPHU-
MeTpa.

B nannHyro peakiuio u3 Bcex MPUCYTCTBYIOIIMX B Bojie ocdaroB HEmo-
CPEJCTBEHHO BCTymHaroT Tojabko opTodocdarel. st onpenenenus nonudocda-
TOB MX HEOOXOJUMO MPEABAPUTEIILHO MEPEBECTH B opTodocdaThl MyTEM KH-
CIIOTHOTO THIPOJIN3a B MPUCYTCTBUHM CEPHOM KUCIOTHI. MHOTHE CIIOKHBIE d(h1-
pbI pocOpHOI KUCTOTHI TAKKE MOTYT OBITH OIMPEIEICHBI TTOCIIE UX KUCIOTHO-
ro THAPOJIU3a B TE€X K€ YCIOBHSX, UTO U nonudocdaTsl. Peakiius KUCI0THOTO
TUAPONIM3a Ha mpuMepe upodocdara MpoTeKaeT CaeayoImM 00pa3oM:

Na,P,07+2H,S0,+H,0=2H;P0,+4Na +2S0,™.

Hekotopeie dochopconepkaiime opraHndecKue COeTUHEHNS MOTYT OBITh
OTIpEJIENIEHBI TOJBKO TOCTE WX MHUHEpAIM3alliy, Ha3bIBAEMOW HMHOTNIA TaKKe
«MOKpBIM CKMTaHuem». Munepanmmzanust hochopcoepikaiux opraHuuecKux
COEIMHEHUH MPOBOJUTCS MPU KUTISTYEHUU TIPOOBI ¢ JOOABICHUEM KUCIOTHI U
CHWJIBHOTO OKMCIIUTEN — nepcyiibdara wiv nepekucu Bojgopoaa. B ciyuae uc-
MOJIH30BaHUS ISl ATOM 11eNIn nepcyiib(ara Kanus peakiys MPoTeKaeT 1Mo ypaB-
HEHUIO:

O
R-O-P-O-R+K;,S,05+H,SO0=H;PO,+2K +3SO,”+R+R},
OH
riae R u R; — opranndeckue hparMeHTHI.

Munepanuzaisi IpUBOJUT K MpeBpalieHuo B optodocdarsl Bee, gaxe
TpynHopacTBopumbie, popMmbl hocharoB B Boge. Takum oOpasoMm ompezens-
eTCsl coiepykaHue ooueco ghocgpopa B moboit Boje (ITOT MOKa3aTeIb MOYKHO
OIPENIeNSATh KaK JJIsl pacTBOPEHHBIX (pocdaToB, Tak U AJisi HEPACTBOPUMBIX CO-
enunenuit pocdopa). OgHako A NPUPOAHBIX BOA, HE COJEPKAIIUX WIHA CO-
JepKaIX HE3HAUYNUTEIbHOE KOJMYECTBO TPyAHOTHAponu3yronmxcs (oceda-
TOB B TBEpJIOH (ha3e, MUHEpaIU3auu OOBIYHO HE TpeOyeTcs, U MOTyUYEHHBIM
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NIPpU aHAJIW3€ THUAPOJM30BAHHON TMPOOBI PE3ylbTaT MOXET C XOPOIIUM IpH-
OmmKeHneM OBITh TIPUHAT 3a cojiepkanue oo1ero gocdopa.

Brnusinue HEKOTOPBIX MPUMECEH, KOTOPhIE MOTYT IPUCYTCTBOBATh B CTOU-
HBIX BOJaX — cuiukaToB (Oosiee 50 mr/m), coemunenuit xenesa (III) (Gomee
1 Mr/m), cynehumoB u cepoBogopoaa (0osee 3 Mr/i), CHUKaeT TOUHOCTh aHAIIN3a,
YTO YCTPAHSIOT JOOABICHUEM K MPOOE CIEIUATBHBIX PEareHTOB, BXOIAIINX B CO-
CTaB TECT-KOMIUIEKTa, WJIM U3MEHEHUEM orepainii 00pabOTKH MPOOkI.

Bo3MmoxHoe BIMsSIHHE HUTPUTOB (10 25 MI/i) yCcTpaHseTcs 3a CueT IMpu-
OaByieHHs K Mpo0Oe pacTBOpa JJisl UX CBA3BIBaHUS (pacTBOpa CyJb(haMHUHOBOU
KucaoThl). [IpoBenenno aHamu3a MemarT OOJbIINE KOJIUYECTBA XJIOPHUIOB,
HUTPUTOB, XPOMATOB, APCEHATOB, TAHUHA.

[Tpu ananuze gocdaToB B ruApOTU30BaHHOMN MMPOOE HEMOCPEICTBEHHO OII-
penenstorcs cymma oprodocdaroB u noaudocdaToB; KOHIIEHTPALUS Ke MOJIU-
dbochaToB pacCUUTHIBACTCS KaK Pa3HOCTh MEXAY pe3ysibTaTaMu aHaiu3a TH/l-
POJTM30BAaHHOM M HETWJIPOIM30BaHHOM TpoObl. ['uaponus nomudocdaTtoB mpo-
TEKaeT Tak)Ke W MPH MPOBEIACHUN MUHEPAIU3AINH, T.K. €€ TMPOBOIAT B CHUIIb-
HOKUCJIION CpeJie.

[MJAK nonmudocdaros (tpunonmudocdar u rekcameradocdar) B BOjA€ BO-
JI0EMOB COCTaBJIsIeT 3,5 Mr/l B mepecyere Ha oprodochar-annon PO, , -
MUTHPYIOIINN IMOKa3aTelIb BPETHOCTH — OPTaHOJICITHYECKUA.

Jlnama3oH onpeaensieMbix KOHIeHTpalnii oprodocdatoB B BOJIE IPU BU-
3yalbHO-KOJIOPUMETPUYECKOM orpeaesienuu — ot 0,2 no 7,0 mr/n, npu ¢orto-
metpudeckoM omnpeaenennn — 0,001 — 0,04 mr/n. OnpeneneHue BU3yaTbHO-
KOJIOPUMETPUUECKHUM METOJOM BO3MOXKHO U MPH KOHIIEHTpaluu oprodocda-
TOB Oosiee 7,0 MI/JI MOCIE COOTBETCTBYIOIIETO pa30aBieHUS] MPOOBI YUCTOM
BOJIOM.

Oobopyoosanue u peakmueul

Konba konudeckass tepmoctoiikas (Dpnenmeiiepa) Ha 150 mu co muu-
dom, MepHas ckisiHKa ¢ genenusmu (5,10,20 Mi1) ¢ mpoOKoit, XOIOAMIEHUK
0o0paTHBINA co MUTM(HOM, KUTIETKU (CTEKJISIHHBIE KalWUISIPhI, 3epHa CHIIMKAres),
K0JI0a MepHasi BMECTUMOCTBIO S50 MJI, IJITMTKA SJIEKTPUUECKas C 3aKPhIThIM Ha-
rpeBaTelbHBIM JJIEMEHTOM, IHIIeTKAa-KaneabHUIla, dYamka (apdopoBas Ha
200-500 mu1, HIPHULI-103aTOP MEAULIMHCKUI HA 1 MIT C COEMHUTEIILHON TPYOKOI.

Bopa nuctuinipoBaHHas, IepMaHraHaT Kaiusi KpUCTAIUTMYECKUH, pacTBOP
BOCCTAHOBUTEISI, PACTBOP JJIA CBSA3BIBAHHS HUTPUTOB, PAcTBOp MoJubOata,
pactBop cepHoit KucioTsl (10 %-Hblii) BOAHBIN, pacTBOp cepHOM KUCTOTHI (1:3)
BOJIHBIN, niepcyibhaT aMMOHHMS B Karicyax mo 0,5 T.

KonTpospHas mikaia oOpa3ioB OKpacKH sl KOHIIEHTpaui oprodocda-
ToB (0; 0,2; 1,0; 3,5; 7,0 Mr/i1) U3 cocTaBa TECT-KOMIUIEKTa WK ITPUTOTOBJICHHAS
CaMOCTOSITENILHO.

O npuecomognenuu pacmeopos cm. npunodxcenue 3.
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Buvinonnenue ananuza

A. Omnpenesenue oprodocharoB B NUTHLEBOM U MPUPOIHOM BOJE

1. Otbepute B MepHYIO CKISTHKY 20 MJT MPO(PIIETPOBAHHOM MM OTCTOSH-
HOM aHaIM3UpyeMoU BOJbI (ITPOOKI), IPEeABAPUTEIHLHO OMOJIOCHYB €€ 2-3 pa3za
TOM K€ BOJIOM.

Ilpumeuanue. Ilpu oxugaeMon KOHIICHTpauu opTodocdaroB Oosee 5 Mr/a pe-
KOMEHJyeTcsl 0TOMpaTh 5 MJI MpoObl (CKISIHKON) mian 1 mul (IumpuueM-a03aTopom),
JOBOJIi 00BEM pacTBopa B CKIIIHKE 10 20 MJI 4MCTOM BOJOH, HE coJepKalleil opTo-
docdatos.

2. Jlo6GaBwTe K npobe nmuneTkon-KareapHuIel 10 karens pacTBopa AJis CBS-
3bIBAHUSI HUTPUTOB U 3aT€M ILIIPHUIIEM-I03aTOpoM | MJT pacTBopa MoiMOAaTa.
CKJISIHKY 3aKpOiTe MTPOOKOM U BCTPSIXHUTE ISl TIEPEMEITMBAHUS PACTBOPA.

Pacmeop monuboama cooeprrcum cepuyrw kuciaomy. Cobawoaitme oc-
MOPOHCHOCMb NPU 8bINOJIHEHUN OAHHOU onepayuu!

3. OcraBbTe poOy HA 5 MUH. JJI IOJIHOTO MPOTEKaHUs pEaKIIMU.

4. JlobaBbTe K TpobOE MUIMETKOW-KaNeIbHUIleH 2-3 Kamid pacTtBopa
BoccTaHoBUTeNs. CKISIHKY 3aKpoiTe MPOOKOW U BCTPSIXHUTE ISl TIepeMe-
muBaHusA pactBopa. [lpu Hanuuuu B Boje opTodocdaroB pacTBOp Mpuod-
pETaeT CUHIOIO OKPACKY.

Pacmeop eoccmanosumensn cooepycum coyanyto kuciaomy. Coonrooait-
me 0CmopOICHOCHIb NPU 6bINOTHEHUU 0AHHOU onepayuu!

5.OcraBpTe Tpo0y Ha 5 MUH. JIsl IOJTHOTO MTPOTEKAHUS PEAKIUU.

6.1lpoBeanTe BHU3yaldbHOE KOJOPUMETpUpOBaHME MPOOBL. st 3TOro
MEPHYIO CKJISTHKY TTOMECTUTE Ha OeJioe MoJie KOHTPOIbHOM IIKAJbI U, OCBEIasI
CKJISTHKY PacCestHHbIM O€JIbIM CBETOM JOCTaTOUYHOW MHTEHCUBHOCTH, OIpeEe-
auTe ONMKaiiiiiee Mo OKpacKe IMoJie KOHTPOJIBHOM IIKalbl U COOTBETCTBYIO-
niee eMy 3HaueHue KOHIeHTpauu optodocdaToB B MI/i.

[Ipu nmonyueHuu pe3yapTaTa aHAJIM3a YUTUTE pa3z0aBieHue MpoObl YUCTON
BOJIOM, BBeNs MOIpPaBOYHBIN Kod(hduimeHT (Harmpumep, mpu pazOaBiIeHUU
npoOsl B 4 paza, T.e. MpU OTOOPE 5 MJI aHATU3UPYEMOW BOJIbI, TIOJYUYEHHOE
10 IIKaJIe 3HaYeHHE KOHIEHTPAIIMN YMHOXKbTE Ha 4).

B. lonosiHuTe/IbHBbIE Omepanmuy NpuA omnpeaejeHud oprodocdaron
B 3arpSI3HEHHBIX MOBEPXHOCTHBIX U CTOYHBIX BOIAX

[Ipn aHanu3e CTOYHBIX BOJ BBIIOIHSIOTCS OIEPALMH, MO3BOJISIIOIINE
YCTPaHUTh MEIIAIOIIEEe BIHUSHUE CHJIMKATOB, coeauHeHuit sxeneza (IID),
CyJb(GUIOB U CEPOBOAOPOA, & TAKKE TAHUHA.

J17151 3TOTO BBITIOJTHUTE CIEAYIONINE ONEpAIUU:

1. Onpenenure yHUBEpCaIbHOW HHIUKATOPHOM Oymaxkoil pH aHammsu-
pyemoit Bojibl. [Ipy HaM4Mu cutbHoOwe104H0il cpedsbt TPOOYy HEOOXOTUMO HEU-
TPaJIM30BaTh PACTBOPOM CEPHOM KHCIOTHI 10 3HaueHui pH 4-8.
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2. Ecnu B aHanmm3upyeMoil BOAE OXKUIACTCS MPUCYTCTBUE CUTUKANIOB
(6omee 50 mr/m) u coenuHenuil sceneza (III) (6onee 1 mr/m), pasdaBbTe
poOy rnepejl aHAIU30M JU00 0TOEpUTE S MII BOJIBI U JIOBEAUTE 00BEM MPOOBI
10 20 MJI YUCTOM BOJIOU.

3. Ecniu B aHanu3upyeMon BOJE OXKHUJAETCS TIPUCYTCTBUE CYIbhudos u
ceposooopooda (6onee 3 Mr/m), IPUTOTOBHTE pa30aBIICHHBIN (CJErKa po30-
BbIl) pacTBOp MEepMaHraHaTa Kajus U J00aBbTE€ HECKOJIBKO Karejlb €ro B
npoOy. [Ipu stom mpoba momxHa mpuodOpectu ciiabyro pPO30BYIO OKpacKy
(pu 3HAYUTENHHOM OKpacKe pacTBOpa MpoOy MOKHO pa30aBUTh aHAIM3U-
pyemoii Bojoil).

4. Ecnu B aHamu3upyeMOW BOJIe OXHUIACTCS MPUCYTCTBHE XPOMAaTOB
(6omee 3 Mr/im), U3BMEHUTE MOPSIOK IPUOABICHUS] PACTBOPOB: TIEPBHIM MPHU-
0aBbTE K MPOOE pacTBOP BOCCTAHOBUTENSA, a 3aTEM — PACTBOP [JIsi CBS3bI-
BaHUSI HUTPUTOB U PACcTBOP MoJuOIaTa.

5. Ecnu B aHanu3upyemMoil Bojie 0XKUJAETCS MPUCYTCTBUE MAHUHA, €TO
MOXXHO YAQIUTh PUIBTPOBAHUEM Y€PE3 KOJIOHKY C aKTUBUPOBAHHBIM YTJIEM.

C. Onpenenenue ruapoausywimuxcs noaudocdaros u 3¢pupon ¢oc-
(opHoii KUCTOTHI

1. IIpoOy ananu3upyemoi Bojibl 00bemMom 50 mi1 (MOXKeT ObITh OTOOpaHa
C HWCIIOJB30BAaHUEM MEPHOUN KOJOBI WIIM ITWIMHApPA) MMOMECTHTE B KOHHYE-
CKYI0 KOJIOY.

2. JlobaBpTe K MpoOEe IITPHIIEM-I03aTOPpOM 1 MIT pacTBOpa CEpPHOM KHCIIO-
ThI (10 %) 1 HECKOJIBKO KUIIEJIOK.

3. [Ipucoeaunure k konde oOpaTHbI xonoauwinbHUK. [loMecTuTe KO0y
Ha IJIEKTPOIUIMTKY W KUIISATUTE CMECh IIPY MUHUMAIBHON MOIIHOCTH HarpeBa-
Hust 30 MUH.

4. Tlociie oXJTaXXAEeHUSI CMECh KOJIMYECTBEHHO MEPEHECUTE B MEPHYIO KOJI-
Oy. B mporiecce KurmsiaeHuUs MPOUCXOAUT TIOTEPST PACTBOPHUTENSI — BOMBI (OKOJIO
5-10 mu). TloTepro Boapl BOCHOIHUTE JOOABIEHUEM B MEPHYIO KOJIOY J0 METKU
(50 MuT) TUCTIIIITMPOBAHHOM BOJIBI, KOTOPOU MPEABAPUTEIHLHO OTOJIOCHUTE KO-
HUYECKYIO KOJIOY.

5. U3 monmyueHHoro pactsopa oroepure mmpody (20 mir) B MEpHYIO CKIISTHKY
U aHAMBHPYWUTE ee Ha coaepikanue oprodocdatos. [lomydeHHbI pe3yabpTar
OyZeT TMpencTaBisTh CyMMY KOHIEHTpaiuii optodochatoB u mommdocdaron
(C.) B mepecuere Ha oprodochar-annon (PO, ™).

6.B oTnenpHOI Mpobe aHATU3UPYEMON BOJIbI, HE MOJBEPrasi €e KUCIOT-
HOMY THAPOJIU3Y, ONpEeAEIUTe KOHUEHTpauuto oprodocdaToB Cyy, Kak ONuU-
CaHoO BHIIIIE.

7.PaccunTaiiTe KOHIEHTpaLKO ruapoan3oBasmuxcs gocdaros (Cygp) B
mr/i o gopmyiie: Cyg = C; — Cog,
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rae: C. — cymmapHasi KOHIEHTpalus noianudocdaToB, THIPOIU30BABIIUXCS Op-
ranudeckux (ocdaroB u oprodocdaros, onpeneaeHHas B YCIOBUIX THAPO-
JI3a, MI/TI;

Co¢ — KOHIIEHTpa1Mst opTodocdaToB, MI/1I.

D. Munepanu3anusi u onpeesenue oomero gpocgopa

1. B dapdopoByro vamky nomecture 50 M aHATIM3UPyeMOM BOJbI (WK
MEHBIINI 00beM, pa3daBiieHHbIH 10 50 mi1).
2. BhIChITbTE B HallIKy cofiepkuMoe oJHOU Karicyisl (0,5 1)

____4| |mepcynbpara aMmoHus M 100aBbTE Tyna ke 1 Ml pacteopa
E— cepHoi KucioThI (1:3).
| b 3. BeimmapeTe cMech A0CyXa, IOMECTUB YallKy Ha Harpe-
BaTEJIbHBIN 3JIEMEHT DJIEKTPUYECKON TTUTKH.
4. [TomectuTe YallKy B CYIIWJIbHBIN MIKA( U BBIIEPKHUTE

S //J\:] ee TaM B TedueHue 6 vac. mpu remneparype 160 °C, nocne de-

ro JJaiiTe OCTHITh YallIKe 10 KOMHATHOM TeMIEpaTyphl (OKOJIO0
0,5 gaca).

5. Tocne oxnaxkaeHusi K CyXOMy OCTaTKy B YalllKe OcC-
TOpOkHO Tpuieiite 30 MJI IUCTUILTUPOBAHHOW BOJIBI, IEpe-
MENINBas CMECh JI0 pACTBOPEHUS COJIEH.

Ilpumeuanus.
1. Ecium pacTBOp MOJYYWIICA OKpall€eHHBbIM, MUHEpan3a-

MU0 ITOBTOPUTC HJIX BO3BMUTC MEHBIINH 00bEM aHaJIPISI/IpyeMOﬁ

160°C BOJIbI.

2. TlosiBnenue Oenoit MyTH 3a CUET BBIMAJICHUS COJNEH Kajlb-
M B JAIBHEUIIIEM HE MELIAET OMPEICIICHUIO.

3. Jlanee pactBOp mepeHecuTe B MEPHYIO KOOy WM CKIISHKY,
JTOBEAUTE 10 METKH «50 MIDy AUCTHUIUIMPOBAHHOM BOAOW U Ompese-

JuTe cojiepkanue oprodocdaTos.

‘ === 4. Coneprxanue obmiero gocdopa (B Mr/i1) onpenenure mo rpa-
A\ 1
JTYUPOBOYHOMY TpaduKy, IPEBAPUTEIILHO TTOCTPOSHHOMY TI0 CTaH-
JApTHBIM pacTBOpaM, 0O0pabOTaHHBIM B COOTBETCTBHHU CO BCEMH

BBITNIOJIHACMBIMHA TP MUHCPAJIM3alK OIICpAIAMM.

Konmpons mounocmu ananusa

KonTposib TOUHOCTH TIpU aHAIU3€ Ha cojaepkaHue GocdaroB U 00IIETO
dbochopa MOKET ObITh BBHITOJIHEH ITyTEM TECTUPOBAHMSI CIIEIUATIBHO MTPUTOTOB-
JIEHHOTO pacTtBopa opTodocdara mpu KOHIEHTPALUAX, PABHBIX 3HAUCHUSIM,
NPUBEJICHHBIM I 00pa3lioB HA KOHTPOJILHOM Imkaie. JIJist 3Toi 1enu peko-
MEHJyEeTCSl HUCIONb30BaTh Kamui (POCcPOpHOKUCIBIA OJIHO3aMEIIEHHbBIN
KH,PO4, 06padorannsiii o 'OCT 4212 [11]. KonTpoasHbIe pacTBOpHI IPH-
TOTaBJIMBAIOT BECOBBIM METOJIOM B JIAOOPATOPHBIX YCIOBUSIX.
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CoenuHeHus cepbl.

Cyabgparbl. CynbdaTsl NPUCYTCTBYIOT MPAKTUUECKH BO BCEX MOBEPX-
HOCTHBIX BOJIaX U SIBJISIIOTCSI OJHUMH U3 BOXKHEHIIUX aHUOHOB. [ TaBHBIM HC-
TOYHUKOM CYJIb(HATOB B MOBEPXHOCTHBIX BOJAX SIBISIOTCS MPOIECCHl XUMHU-
YECKOI'0 BBIBETPUBAHUS U PACTBOPEHUS CEPOCOACPKAIIUX MUHEPATIOB, B OC-
HOBHOM THUIICA, a TAK)KE OKUCIICHUS CYJIb(PUIOB U CEPHI:

2FCSQ + 702 + 2H20 = 2F€SO4 + 2H2804,
2S + 30, + 2H,0 = 2H,S0,.

3HaYUTEIbHBIE KOJIMYECTBA CYIh(ATOB MOCTYHAIOT B BOJOEMBI B MPO-
[ecce OTMHUPAHHSI OPraHU3MOB, OKUCJIEHUS HA3€MHBIX M BOJHBIX BELIECTB
PaCTUTENIBHOTO U KUBOTHOTO MPOUCXOXKACHUS U C MOA3EMHBIM CTOKOM. B
OOJBIINX KOJUYECTBAX CyIb(haThl COAEPKATCS B MIAXTHBIX BOJAX M B MPO-
MBIIIUIEHHBIX CTOKaX MPOU3BOACTB, B KOTOPBIX HCHOJIB3YETCA CEPHASI KUCIIO-
Ta, HanpuMep, okucaeHue nupurta. Cynb(aThl BBIHOCITCS TaKXKE CO CTOUYHBI-
MHU BOJAMU KOMMYHAJIbHOT'O XO3SMCTBA U CEJIbCKOXO3SIMCTBEHHOIO ITPOU3-
BOJICTBA.

HNonnas popma SO, XapaKkTepHA TOJBKO IS MAJIOMUHEPATIN30BAHHBIX
BoA. [Ipu yBennueHun MuHepanu3anuu cyib(aTHble HOHBI CKIOHHBI K 00pa-
30BaHUI0 YCTOWYMBBIX aCCOUMHPOBAHHBIX HEUTpaibHbIX mMap Tuna CaSOy,

Conepxanue cylibpaTHBIX HOHOB B PAaCTBOPE OrPaHUYMBAETCS CPaBHU-
TEJbHO MaJIOW PacCTBOPUMOCTBIO CyJib(aTa Kanblus (MPOU3BEICHUE PACTBO-
pUMOCTH Cyib(daTa Kaablus L=6,1-10"). IIpu HU3KNUX KOHIEHTPALMIX Kajlb-
1S, @ TAKXKE B MPUCYTCTBUU MOCTOPOHHUX COJIEN KOHIIEHTpalusl Cyiab(})aToB
MOXET 3HAYUTEIBHO MOBBIIIATHCS.

CynbbhaTrbl aKTUBHO y4aCTBYIOT B CIIOKHOM KpyroBopote cepsl. [Ipu oT-
CYTCTBUH KHCIIOPO/JIa MO/ IEUCTBUEM CYJibpaTpeaylupyoumx 0akTepuil OHU
BOCCTaHABIIMBAIOTCA JI0 CEPOBOJOPOA U CYJIb(PUAOB, KOTOPHIE MPU TMOSBIIE-
HUU B MPUPOJHOMN BOJIE KHUCIOPOJAa CHOBAa OKUCISIOTCA 0 cylbdaToB. Pac-
TEHUS U JAPYyrue aBTOTPOHbIE OPraHU3Mbl U3BJICKAIOT PACTBOPEHHBIE B BOJIE
cynb(athl JAJisl MOCTPOEHUsI OENKOBOTO BellecTBa. [locie oTMupanus sKUBBIX
KJIETOK TeTepOoTpOo(PHBIE OAKTEpUN OCBOOOXKIAIOT CEPY NPOTEUHOB B BUJIE CE-
POBOJIOPO/IA, JIETKO OKHUCIISIEMOTO /10 CYJIb(aTOB B IPUCYTCTBUU KUCIOPO/IA.

KonienTtpanus cynbdhara B NPUPOJHON BOJIE U3MEHSETCS B IIMPOKUX
npenenax. B peyHbIX BoJax M B BOJIaXx MPECHBIX 03€p COAepKaHue Cyib(ha-
TOB 4Yacto Kosebiercsa ot 5-10 mo 60 Mr/z[M3, B JOKIEBBIX BoJax — OoT 1 10
10 mMr/mv’. B TIo/3eMHBIX BOJAX COfEpKaHHE Cylb(aTOB MOKET JOCTHTATh
3HAUYUTENBHO OOJIBIINX BEIUYHH.

KonmenTpanus cyiabpaToB B MOBEPXHOCTHBIX BOJIax IMOJBEpPIKEHA 3a-
METHBIM CE30HHBIM KOJICOAHUSIM U OOBIYHO KOPPEIUPYET C U3MEHEHUEM 00-
el MUHepalu3alui BOJbl. BakHedmuM (akTopom, OnpenessioniuM pe-
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KUM CyJb(aTOB, SBISIETCS MEHSIOIIEECS COOTHOIIEHUE MEXK]ly TOBEPXHOCT-
HBIM M TTOJI3¢MHBIM CTOKaMH. 3aMETHOE BIIMSTHHUE OKAa3bIBAIOT OKUCIUTEIBHO-
BOCCTAaHOBHUTEJIbHBIE MPOIECCHI, OMOJIOrUYecKasi 00CTaHOBKA B BOJHOM OOb-
€KTE M XO3iCTBEHHAs ASITCIILbHOCTh YSJIOBEKA.

[ToBblllIeHHOE cOJiEpKaHUE CYIh(ATOB YXYAIIAET OPraHOJCNTUYECKUE
CBOMCTBA BOJIbl M OKa3bIBAIOT (DM3MOJIOTHYECKOE BO3JACHCTBHE HA OpPraHW3M
yenoBeka. [lockoinbky cynbdar obsiaiaeT cinabUTEIbHBIMUA CBOMCTBAMU, €0
MpeJeIbHO JIONMYyCTUMAasi KOHIIEHTpAIUsi CTPOTO PErJIaMEeHTUPYETCS HOpMa-
TUBHBIMU aKTaMH. BecbMa jxecTkre TpeOOBaHMUS MO COJICPHKAHUIO CYIb(aToB
NPEABSBISIIOTCS K BOJAM, MUTAIOIIUM MMApOCUIIOBbIE YCTAHOBKH, MOCKOJIBbKY
cysb(aTrhl B MPUCYTCTBUU KaJblMs 00pa3yloT MPOYHYH Hakumb. BKycoBoii
nopor cyinbdara Maraus JeXuT B mpeaemax or 400 mo 600 MF/I[M3, TUIS
cynbdara kaasiust — oT 250 g0 800 ML/,

[TJIK cynbdaToB B BOJie BOJOEMOB X035HCTBEHHO-TTUTHEBOTO HA3HAYCHUS
cocrapisier 500 mr/am’, JUMUTHUPYIOIIMKA MOKa3aTeNlb BPEITHOCTH — OpPraHoJIe-
TUYECKUH.

He 3amedeno, 4ToObl cyiabdaT B MUTHEBON BOJIC BJIWSI Ha IPOIECCHI
KOPPO3UH, HO MPU UCIIOJI30BAaHUM CBUHIIOBBIX TPYO KOHIIEHTpAIHs CyJbda-
TOB BbIIIIE 200 MF/I[M3 MOJKET MPUBECTU K BEIMBIBAHUIO B BOJY CBHHIIA.

Cynbdatsl — pacrpocTpaHEeHHbIE KOMIIOHEHTHI MPUPOAHBIX BoI. VX 1ipu-
CYTCTBHE B BOJIe¢ 00YCJIOBJICHO PACTBOPEHHWEM HEKOTOPBIX MUHEPAJIOB — IPH-
POIHBIX Cyb(haToB (THIIC), a TAKXKE MEPEHOCOM C JOXKISIMH COACPKAIINUXCS B
Bo3nyxe cynbdaroB. [locnennre oOpa3yroTcs MpU PeaKIMsIX OKUCIICHHUS B aT-
Mocepe okcuna cepsl (IV) mo okcuna cepsi (VI), oOpa3oBanusi cepHON KUCIIO-
ThI U €€ HelTpanu3aiuu (TIOJTHON WM YaCTUYHOM ):

2802 + Oz = 2803,
SO3 + HQO = HzSO4.

Hannure cynbdaToB B POMBIIUIEHHBIX CTOUYHBIX BO/IaX OOBIMHO 00YCIOB-
JIEHO TEXHOJIOTUYECKUMH TPOIECCaMU, MPOTEKAIOUMMHU C HCIOIb30BAHUEM
CEpPHOM KHUCIIOTHI (IIPOU3BOJICTBO MUHEPATIBHBIX YAOOPEHUM, MPOU3BOJACTBA XH-
Mudeckux BeuiecTB). Cynb(arbl B MUTHEBOM BOJIE HE OKA3bIBAIOT TOKCUYECKO-
ro 3(dexra 11 yenoBeKa, OJHAKO YXYALIAIOT BKYC BOJBI: OILIYIIEHUE BKyca
cyJb(}aTtoB Bo3HHMKaAET Npu ux KoHIeHTparuu 250-400 mr/n. CynbdaTsl MOTYT
BBI3bIBATh OTJIOKEHUE OCAJIKOB B TPYyOOIIPOBOJAX MPU CMEUIEHUU JABYX BOJ C
Pa3HBIM MHUHEPAJILHBIM COCTAaBOM, HAPUMED, CYJIb(ATHBIX W KAIBIIUEBHIX, B
ocaok Beimanaer CaSOy,.

Meron orpenenieHusi MacCOBOW KOHLIEHTPALIMH CYJIb(haT-aHMOHA OCHOBAH Ha
peakimu cyib(haT-aHUOHOB C KATUOHAMU Oapusi ¢ 00pa30BaHUEM HEPACTBOPUMOMN
CyCIIEH3uU CyJib(hara Oapus 1Mo PeaKiuu:

Ba,+SO,” = BaSO..
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O KoHIEHTpaluu Cyiab(haT-aHUOHOB CYAST IO KOJIMYECTBY CYCHEH3UU
cynb(ara Oapus, KOTOPOE OMPENETSIOT MYypOUOUMEMPUUECKUM MEMOOOM.
[Ipennaraemsplii, Haubosee MPOCTON BapUaHT TyPOUAMMETPUUYECKOTO METO/A
OCHOBaH Ha U3MEPEHUU BBICOTHI CTOJI0A CYCIEH3UU IO €ro MPO3pavyHOCTU U
IPUMEHHUM MPU KOHIEHTpALUU CyJib(aT-aHnoHoB He MeHee 30 M1/

AHany3 BBINOJHSIOT B NPO3payHOM Bojae (IIpU HEOOXOJUMOCTH BOIY
¢ueTpytoT). s paboThl HEOOXOIUM MyTHOMED — HECIIOKHOE TIPUCIIOCOOJIEHHE,
KOTOPOE MOXKET ObITh M3rOTOBJICHO U CAMOCTOSITENTLHO (CM. PHC.).

Oobopyoosanue u peakmugnl

MyTHOMEp, NUMETKA HA 2 MJI UM HA 5 MJI C pE3UHOBOM rpyIien (MeTUIH-
CKHUM IIITIPUIIEM) U COSTUHUTENTFHON TpyOKOM, MUIeTKa-KanelbHNIIA, POOUPKU
MYTHOMEPHBIE C PHUCYHKOM-TOYKOM Ha JHE M PE3UHOBBIM KOJBIIOM-
bukcaTopom, IpoOKa JijIsi MyTHOMEPHOM MPOOHPKH.

PactBop HuTpara Oapus (HACHIIIEHHBIH), PACTBOP COJISTHOM KHUCIOTHI
(20%).

O npuecomognenuu pacmeopoe cm. npunodicenue 3.

Iloozomoeka k ananu3sy

DKpaH MyTHOMEpPA yCTAaHABIIMBAIOT IO YIJIOM OKOJO 45 © K MOJACTaBKe.
PabGora npoBoauTCs npu paccessHHOM, HO A0CTaTO4HO cuiibHOM (200-500 JIk)
JTHEBHOM (MCKYCCTBEHHOM, KOMOMHHPOBAHHOM) OCBEIICHUH SKpaHa MyTHOMEpa.

B kaxxnoe oTBepcTe MyTHOMEPA BCTaBIISIIOT MyTHOMEPHYIO MTPOOUPKY C Ha-
JIETHIM Ha HEE PE3MHOBBIM KOJIBIIOM B TOJIOKEHHUH, (PUKCUPYIOIIEM MPOOUPKY Ta-
KUM 00pa3oM, YTOOBI HIDKHSIA €€ 4acTh ObLIa BBIABMHYTA B BBIPE3 MyTHOMEpA Ha
paccrosiHie OKojIo 1 cM (IpH 3TOM JHO MPOOUPKH OKaXeTcs Ha TpeOyeMoM pac-
CTOSTHUM — OKOJIO 2 CM OT DKpaHa).

Buinonnuenue ananuza

1. ITomecTuTe B OTBEpCTHA MyTHOMEpaA JBE MPOOUPKU C PUCYHKOM Ha
nHe. B oaHy u3 mpoOMpOK HajelTe aHaIU3UpPYyEMYI0 BOJY JO BBICOTHI
100 mm (20-30 mmn).

2. JloGaBbTEe K COACPKUMOMY IPOOUPKHU MUMETKAMHU 2 Karlik pacTBOpa
COJIAHOW KHUCIIOTHI U 14—15 kamens pactBopa HuTpara Oapus. CoOmronaiite
OCTOPOXHOCTb: HUTpAT Oapusi TOKCUYEH!

3. I'epmeTnyHO 3aKpoiiTe TPOOUPKY MPOOKON U BCTPSXHUTE, YTOOBI Iie-
pemMeniaTh COACPKUMOE.

4. IIpoOupKy C pacTBOPOM OCTaBbTE€ Ha 5—7 MHH. IJisi 00pa3oBaHus Oe-
JI0T0 0cajika (CyCIeH3UNn).
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5. 3akphITyI0 IPOOUPKY CHOBAa BCTPSIXHUTE, YTOOBI MEpeMeIlaTh COAep-
HKUMOE.

6. IlumeTkoil mepeHocuTe 00pa30BABIIYIOCS CYCIEH3UIO BO BTOPYIO (ITyC-
TY10) IpOOUPKY A0 T€X TOp, MOKa B MEPBOMl MPOOUPKE HE MOSIBUTCA U300pake-
HUE PUCYHKa Ha JHE. M3MepbTe BBICOTY CTOJIOA CYCIIEH3MH B TIEPBOM MPOOUPKE
(H, MmM). HaGmonieHre mpoBOAWTE, HAMpPaBIIsisi CBET HA BPAIAIOIIUINCS IKpaH
MyTHOMEpA, YCTAaHOBJIEHHBIIN MO yrioM 45°.

7. IIponomKanTe NEpEHOCUTh CYCIIEH3HIO 10 TEX TI0P, TTOKA B HEM HE CKPOETCS
n300pakeHre pucyHka. M3mepbTe BBICOTY CTOJ0a CYCIEH3MM BO BTOPOM MpO-
oupke.

8. Paccuuraiite cpegHee apupMeTHIeCKoe U3MEPEHUI BBICOTHI CTOJI0A CyC-
nexsuu (h) mo popmyie:

. (h,+h,)
2
9. Ilo Tabn. 13 onpenenuTe KOHIEHTPALMIO CyJib(aT-aHUOHA B M2/]L.

Tabmua 13
OnpeneieHne KOHIEHTPAMHU CyJib(aT-aHHOHA

MaccoBast KOHILIEH- MaccoBast KOHILIEH-
BricoTa cronba cyc- BricoTa cronba cyc-
nexsuu (h), Mmm Tpauua cybar- nexsuu (h), Mmm TpauuA cybar-
aHMOHA, MT/JI aHMOHA, MT/JI
100 33 65 50
95 35 60 53
90 38 55 56
85 40 50 59
80 42 45 64
75 45 40 72
70 47 — —

Xuaop. B npupoae xiop mupoko pacnpoctpaner — 0,017% (mo macce) B
3eMHOM Kope. Hanbosnee mupoko pacupocTpaHEHHbIE €r0 MUHEPAIbl — TAIUT
NaCl (moBapeHHast coJyib, KaMmeHHas coJib), cwibBUH KCl, kapHamaut
KCI-MgCl,:6H,0 u ap. MupoBble 3amackl KAMEHHOM COJIM B HeJlpax 3emiid
coctaBisiroT 3,5-10" 1. Ouens MHOTO XJOPHUAO0B PACTBOPEHO B rujpocdepe.

[Ipy1 HOpMAJIBHBIX YCIOBUSIX Ta3000pa3HbIN XJIOp MOYTH B 2,5 pa3a Ti-
xenee Bozayxa (1 1 Cl, Becur 3,24 1). Xnop pacTBopsieTcs B Bojie ¢ 00pa3o-
BaHHMEM KEJITOBATOM XJIOPHOM BOABL. OAMH 00BEM BOJIBI MOTJIOMIAET OKOJIO
JIBYX OOBEMOB XJIOpa MpU KOMHATHOHM TemriiepaType. XJIOp OY€Hb SAOBUT,
paszipaxaeT CIU3HUCTbIe OOOJIOYKH Ja)X€ B OUYEHb MAaJbIX KOHIICHTPALMSIX
(0,001 mr Ha 1 1 Bozmyxa). XJI0p pearupyer C MOJaBIISIFOIIUM OOJIBIIIMHCT-
BOM METaJVIOB U HEMETAJUIOB 3a MCKJIIOUEHHEM KHCJIOpOAa, YIJIepo/ia, a3oTa
U 0J1arOpOJHBIX Ta30B.

Xuopuabl. B peuHbIX Boax U BOJax MPECHBIX O3€p COJEpKaHUE XJIO-
PUIOB KOJEOIETCS OT J0Jeld MUWIIUTpaMMa JI0 IECSTKOB, COT€H, a MUHOTJA U
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THICSIY MUJUIMTPAMMOB Ha JUTP. B MOpCKMX M MOA3EMHBIX BOJAX COJieprKa-
HUE XJIOPUJIOB 3HAYUTEIBHO BBIIIE — BIUIOTH JI0 MEPECHIIIEHHBIX PACTBOPOB U
paccoJioB.

XJTOpHUABI SBISIOTCSA MPeo0IagaroIMM aHHOHOM B BBICOKOMHHEPATIU30-
BaHHBIX BoJax. KoHIIEHTpanusi XJIOpUI0B B MOBEPXHOCTHBIX BOAAX IMOJBEP-
KE€Ha 3aMETHBIM CE30HHBIM KOJICOAHUSM, KOPPEIUPYIOIIUM C U3MEHEHHEM
00111e¥ MUHEpaIu3aIy BOJIbI.

[lepBUYHBIMH HCTOYHUKAMHU XJIOPUJIOB SIBJISIOTCS MarMaTH4YeCKHE I10-
pPOIbI, B COCTaB KOTOPBIX BXOAAT XJOPCOACPKAIIUE MHUHEpaibl (COMAIMT,
XJIOpAanaTUT U JIp.), COJICHOCHBIE OTJIOKEHHUS, B OCHOBHOM TajiuT. 3HAYUTEIIb-
HbIE KOJIMYECTBA XJIOPUIOB MOCTYMAIOT B BOAY B pe3yjbTare oOMeHa C OKea-
HOM 4epe3 aTMocdepy, B3auMOJEHCTBUS aTMOC(EPHBIX OCAIKOB C TTOYBAMH,
0COOCHHO 3aCOJICHHBIMH, a TaK)Xe MPH BYJIKAHUUECKHUX BbIOpocax. Bospac-
TaroIIee 3HaUeHUE MIPUOOPETAIOT MPOMBIIIIIICHHBIE U CTOYHBIE BOJIBI.

B otnuuune oT cynbgaTHBIX U KapOOHATHBIX MOHOB XJIOPUJLI HE CKIIOH-
HbI K 00pa30BaHUIO aCCOLIMUPOBAHHBIX MOHHBIX Iap. M3 Bcex aHMOHOB XJIO-
publ 001a7aI0T HAaUOOJIbIIIEH MUTPAITMOHHON CIIOCOOHOCTHIO, YTO OOBSICHS-
€TCS MX XOPOIIEeH PacTBOPUMOCTBHIO, CI1a00 BBIPAKEHHON CIIOCOOHOCTBHIO K
copOIMM B3BEIICHHBIMHU BEIIECTBAMHM M IOTPEOJICHMEM BOJHBIMH OpTraHU3-
Mamu. [loBblllIeHHOE COEpKaHUE XJIOPUAOB YXY/IIAET BKYCOBBIE KaueCcTBa
BOJIbI, JIeJaeT €€ MAJIONPUTOHON ISl MUTHEBOTO BOJIOCHAOKEHUS M OTpaHU-
YUBACT MPUMEHEHUE JJII MHOTMX TEXHUUYECKUX M XO3SMUCTBEHHBIX IEeH, a
TAK¥KE U OPOLICHUS CEIIbCKOXO35IMCTBEHHBIX yroAul. ECiin B IUThEBOU BO-
JIe €CTh UOHBI HATPHsI, TO KOHIIEHTpAIUs XJIopuaa Beie 250 Mr/am° puIaeT
BOJIE COJICHBIN BKYC, B CIy4ae XJIOPHUIOB KaIbIUS W MarHusi 3To HaOIrOmaeTes
IpH KOHIEHTpalwsix cebie 1000 mr/av’. KOHLIEHTpALMK XIOPHUIOB U UX KO-
nebaHusi, B TOM YHCJI€ CYTOYHBIE, MOTYT CIY>KUTh OJHUM U3 KPUTEPHUEB 3a-
T'PSI3HEHHOCTH BOJIOEMA XO3SICTBEHHO-OBITOBHIMH CTOKAMH.

HeT maHHBIX O TOM, YTO BBICOKHE KOHIEHTPAIUU XJIOPUIOB OKa3bIBAIOT
BpenHoe BiusiHMe Ha venoBeka. ITJIK; cocraBmser 350 MF/,Z[M3, HAK 5 —
300 MF/I[M3 . JIuMuTHpYIOLIMI TTOKA3aTeIlb BPEAHOCTH — OPraHOJIEIITUYECKUN.

[Ipemyaraemplii METOJ ONPEIEIEHUST MAaCCOBOM KOHLIEHTpALMU XJIOPUJ-
aHMOHA OCHOBAaH Ha TUTPOBAHUHU XJIOPHI-aHHOHOB PAaCTBOPOM HHTpara cepeo-
pa, B pe3yabTare 4ero oOpa3yercsl CyCHEeH3Usl MPaKTUYECKH HEPaCTBOPUMOIO
xjopuia cepedpa. YpaBHEHHE XUMHUYCCKON PEAKIMH 3alHChIBACTCS Clie-
JTYFOIIAM 00pa3oM:

Ag+C1 =AgCl.

B kaudecTBe MHAMKATOpa UCIIOIB3YETCS XpOMaT Kallvs, KOTOPbIA pearupyer
¢ M30BITKOM HUTpaTa cepedpa ¢ 00pa30BaHUEM XOPOLIO 3aMETHOIO OPaHKEBO-
Oyporo ocajika xpomara cepedpa o ypaBHEHHIO:

Ag+ + CrO4 =Ag,CrOy,

OpanxeBo-0ypblii
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JIaHHBIN METOJI TTOTYYHJT Ha3BaHUE METOJA AP2eHmMOMEempuiecKko20 mum-
posanus. TUTpOBaHUE MOKHO BBIIONHATH 114 BoJ ¢ pH 5,0-8,0.

MaccoByto koHneHTpaiuio xjaopua-anuona (Cy,;) B MI/T BBIYUCIISIOT T10
YpaBHEHHUIO:

Cxa = (Vy;» H 35,5 « 1000)

Va

riae Vy, — 00beM pacTBOpa HUTpaTa cepedpa, u3pacxoJOBaHHBIN HA TUTPO-
BaHUE, MI;

H — xoHIIeHTpanus TUTPOBAHHOTO pacTBOpa HUTpaTa cepebpa ¢ yde-
TOM MOTPABOYHOTO KOA(PUILIMEHTA, T-2KB/T;

VA — 00b€M BOJIbI, B3SITOM HA aHAIU3, M,

35,5 — BKBUBaJIEHTHAsI Macca XJopa;

1000 — ko3¢ durreHT nepecueTa eTUHUI] U3MEPEHUN U3 T/J B MT/I.

Oobopyooeanue u peakmuenl

[unerka Ha 2 MJI WU HA 5 MJI C PE3UHOBOU rpymiei (MeauIIMHCKUI
HITIPUI]) ¥ COCTMHUTENBHOU TPYOKOM; MUIETKA-KAeIbHUIIA, CKIISTHKA C METKOMN
«10 Mm» ¢ TIPOOKOMA.

PactBop Hutpata cepedpa (0,05 r-3KB/11) TUTPOBAHHBIHN, PACTBOP XpOMa-
ta kanus (10 %).

O npuzomosénenuu pacmeopos cm. npuodicerue 3.

Buinoanenue ananusa

1. B cknsuky Haneure 10 Mi1 aHAIM3UpyEMOM BOIBI.

2. JloGaBbTE B CKJIIHKY TUMNETKOM-KaNeIbHUIICH 3 Karuid pacTBOpa Xpoma-
Ta Kajus.

3. 'epMeTHUHO 3aKpOMTE CKIISIHKY MPOOKOM M BCTPSIXHUTE, YTOOBI Iepe-
MEIIAaTh COACPKUMOE.

4. TlocTeneHHO TUTPYWTE COAEPKUMOE CKIISIHKM PACTBOPOM HHUTpara ce-
pedpa mpu nepeMeIMBaHry JI0 MOSIBJICHHSI Hercue3arIie 0ypoit okpacku. Ori-
penenute 00bEM pacTBOpa, U3PacXxoJ0BaHHbIN Ha TUTpoBaHUE (Vy,, MII).

5. PaccuuraiiTe MaccoByr0 KOHIEHTpaluio xjopua-anuoHa (C,;, Mr/i) mo
bopmyne: Cy=Vy,* 178. Pe3ynbratr OKpyriauTe 10 HeabiX YHCell.

AKTHBHBIH XJIOP. XJIOp, MPUCYTCTBYIOLINN B BOAE B BUJIE XJIOPHOBATH-
CTOM KUCJIOTHI WJIM MOHA TUIIOXJIOPUTA, IPUHATO HA3bIBATH CBOOOAHBIM XJI0-
poM. XJI0p, CYLIECTBYIOIINN B BHJIE XJIOPAMUHOB (MOHO- M JIH-), & TAKXKE B
BHJIE TPEXXJIOPUCTOTO a30Ta, HA3bIBAIOT CBA3AHHBIM XJIOpPOoM. O0uuii XJiop
—3TO CyMMa CBOOOJHOTO U CBSI3AHHOTO XJIOpPA.

B npoOMBINIIEHHOCTH XJIOP UCTOJB3YIOT IPU OTOETMBAaHUU B OYMa>kKHOM
MPOU3BOJICTBE, MPOU3BOJCTBE BaThl, JIJII YHUUTOXKEHUSI Mapa3uTOB B XOJIO-
JTUIBHBIX yCTaHOBKax W T.A. [Ipu pacTBopeHuu xjgopa B BOJE 00pa3yroTcs
COJISIHASI U XJIOPHOBATUCTAsI KUCIIOTHI:
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Cl, + H,O < H' + CI' + HCIO.

B 3aBucuMocTH OT yClOBUH, Takux Kak pH, Temmeparypa, KOJIMYECTBO
OpraHUYECKUX MPUMECEe MU aMMOHHUIHOTO a30Ta, XJIOP MOXET MPUCYTCTBO-
BaTh M B Apyrux popmax, Bkiarouast noH runoxjoputa (OCI) u xjmopaMuHBI.

AKTHUBHBIN XJIOp JOJXKEH OTCYTCTBOBaTh B BOJIE€ BOJIOEMOB, JIMMUTH-
pYIOILIUH TTOKa3aTeNlb BPEIHOCTH — OOIIECAaHUTAPHBIM.

XJ10p MOXKET HAXOAUTHCS B BOJE HE TOJIBKO B COCTABE XJIOPHUIOB, HO U B
COCTaBe JPYTUX COCTUHEHUM, 001 at0IINX CHIIbHBIMU OKUCIIUTEIILHBIMU CBOM-
ctBamu. K TakuM coenvHeHusIM XJiopa OTHOCSATCsST cBoOoaHkIi xyop (Cl,), ru-
noxyopurt-anuoH (ClO"), xnmopHoBaructas kuciora (HCO), ximopamuHs! (Beliie-
CTBa, MPU PACTBOPEHUH B BOJIE KOTOPBIX 00pasyroTcs MoHoxiopamuH NH,Cl1,
muxsopamud NHCI,, tpuxmnopamun NC1;). CymmapHoe cozep:kaHue 3THX CO-
€IMHEHUN Ha3bIBAIOT TEPMUHOM «akmusHuill Xxaopy. CoaepiKane akTUBHBIN
XJIOp BEIIECTBA MOAPA3JIEISIOT HA JIBE TPYNIbL: CUIbHBIE OKUCIUTEIN — XJIOp,
TUINOXJIOPUTHI M XJIOPHOBATUCTASI KUCIIOTA — COJIEPKAT TaK HAa3bIBAEMBINA «CBO-
OOHBIN AKTUBHBIN XJIOP», 1 OTHOCUTEIILHO MEHEe C1adble OKUCIUTENN — XJIO0-
pPaMHHBI — «CBA3aHHBI aKTUBHBIA XJIOp». braronapsi CHiIbHBIM OKUCIHUTEb-
HBIM CBOMCTBaM COEIMHEHUS, UMEIOIINE AKTUBHBIN XJIOpP, UCTOIB3YIOTCS JIJIs
o0e33apaxkuBaHusl (1e3uH(EKIN) MTUTHEBOM BOBI M BO/IBI B 0acceiHax, a TakKe
JUISE XUMAYECKOW OYMUCTKU HEKOTOPBIX CTOYHBIX BOJI. Kpome TOro, HeKOoTopbie
coJiep Kalue aKTUBHBIN XJIOp COCIMHEHUS (HAIpUMeEp, XJIOpHasi U3BECTH) IIHU-
POKO UCTOJIB3YIOTCS ISl JTUKBUIAIIMA OYaroB PaclpoCTpaHeHUs] WHGEKIIMOH-
HBIX 3arpsisHeHuil. Hanbomnee mmpoko i Ae3uH(EKIMU MUTHEBOM BOJIBI HC-
MIOJIB3YETCSI CBOOOTHBIN XJIOP.

B npupoaHoil Boxe coaep:KaHUE aKTMBHOIO XJIOpa HE JIOIYCKAaeTCs; B
MUTHEBOM BOJIE €r0 COAECPKAHME YCTAHOBIICHO B MEPECUYETE HA XJIOP HA YPOBHE
0,3-0,5 mr/n B cB0OOHOM BUjE U Ha ypoBHE 0,8-1,2 MI/1 B CBSI3aHHOM BHJIE.
AKTHBHBIN XJIOp B YKa3aHHBIX KOHUEHTPALUAX IPUCYTCTBYET B MUTHEBOM BOJE
HEMPOJIOJKUTENTHLHOE BpeMs (He 00Jiee HECKOJIBKUX JIECATKOB MUHYT) U Halle-
70 yJansieTcs NaKe MpHU KPaTKOBPEMEHHOM KUIsiueHWH BOJbI. 1lo 3Toi mpu-
YUHE aHAIU3 0MoOPaHHOU NPOObl HA COOEPHCAHUE AKMUBHO20 XI0pa Clledyem
NPOBOOUNb HEMEONEHHO.

HNHTEpec K KOHTPOIIIO COJIEpKaHUs XJI0pa B BOJIe, 0OCOOEHHO B MUTHEBOM
BOJIE, BO3POC IOCJE OCO3HAHUS TOTO (DaKTa, YTO XJIOPUPOBAHUE BOIBI MPHU-
BOAUT K OOPa30BaHUIO 3aMETHBIX KOJUYECTB XJIOPYTIEBOAOPOIOB, BPEIHBIX
JUTsl 310pOBbst HaceseHusl. OcoOyr0 OMAacHOCTh MPEACTABISET XJIOPUPOBAHUE
MUTHEBON BOBI, 3arpsizHeHHOM ¢enonom. TIJIK maist ¢penonoB B muTheBoOn
BOJIE€ MPU OTCYTCTBUU XJIOPUPOBAHUS MUTHEBOM BOJIbI ycTaHoByieHa 0,1 mr/m,
a B YCJIOBUSIX XJIOPUPOBaHUS (MPU 3TOM 00pa3yloTcs ropasao 0ojiee TOKCHY-
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HbIE ¥ UMEIOIINE PEe3KUi XapakTepHblid 3anax xsopdenonsr) — 0,001 mr/m.
AHaAJOTUYHBIE XUMUYECKHUE PEAKIIMU MOTYT MPOTEKATh C y4aCTUEM OpraHHU-
YECKUX COCIMHEHUN MPUPOJHOTO HJIW TEXHOTCHHOTO MPOUCXOXKICHUS,
MPUBOJISI K PA3JIMYHBIM TOKCUYHBIM XJIOPOPTraHUYECKUM COEAUHEHUSIM — KCe-
HOOHMOTHKAM.

[Ipennaraempli KOTOMETPUYECKAN METOJI OCHOBAH HAa CBOMCTBE BCEX
COJZIEpKaIlMX aKTHUBHBIM XJIOP COEMHEHUN B KUCJIOM CPEJC BBIICISATh U3 HO-
Ua KaJiusg CBOOOIHBINA HO:

Cl,+2I'=,+2CI

Cl1O+2H +2I'=,+CI'+H,0
HC10+H +21=1,+ CI'+H,0
NH,C1+2H +2I'=,+NH, + CI

CBOOOIHBIN WO OTTUTPOBBIBAIOT THOCYJIH(ATOM HATPUS B MPUCYTCTBUU
Kpaxmaja KaKk OMUCAaHO MPHU OMPEJEICHUN PACTBOPEHHOro Kuciopoja. Pe-
akuuio mpoBoadT B OydepHoM pactBope npu pH 4,5, u Torna ornpeneneHuo
HE MEIIAIOT HUTPUTHI, 030H U Apyrue coequHeHus. OqHaKo MEMIAroIIUMHU OTl-
PENENICHUIO BEIIECTBAMU SIBJISIFOTCSI IPYTHE CHJIBHBIE OKHUCIUTENN, KOTOPHIE
TAK)K€ BBIJCIAIOT WO M3 WOIHUAA KU — XpOMaThl, XJIopatsl U Jp. KoHIEH-
Tpaluu, B KOTOPHIX YKa3aHHbBIE OKUCIIUTEIN OKa3bIBAIOT MEIIIAOIIIEE JICHCTBUE,
MOTYT MPUCYTCTBOBATh B CTOYHBIX BOAAX, HO MaJIOBEPOATHBI B MUTHEBOU M
MIPUPOJTHON BOJIE. METO MOMXKET UCIIOIB30BATHCA JJISl AHAIN3A TAKKE MYTHBIX
Y OKpAalIEHHBIX BO/I.

Konnentpanuto aktuBHOro xjopa (Cax) B MI/JI paCCUYUTHIBAIOT MO pe-
3yJbTaTaM TUTPOBAHMUSI, JJISI KOTOPOTO OOBIYHO MCIOJIB3YETCS PacTBOP THO-
cyabdara HaTpus ¢ kKoHueHTtpamueit 0,005 r-sks/i. Pacdyer mpoBOasT 10
bopmyire:

C., = V., -K-0,177-1000 ’

VA

rie Vr — KOJMYECTBO pacTBOpa THOCYJb(aTa HATpus C KOHIICHTpalueu
0,005 r-3KxB/11, U3pPACXOIOBAHHOTO Ha TUTpOoBaHuUE, Mil; K — momnpaBo4dHbIi KO-
3 GUIMEHT, YUUTHIBAIOIINN OTKIOHEHHE TOYHOM (DaKTUUECKON KOHLIEHTPALUU
tuocyiib(ara ot 3naueHust 0,005 r-skB/a (A1 OOJIBIIMHCTBA CIIy4acB 3Haue-
nue K npunumaercs paBubiM 1); 0,177 — conepikaHue akTUBHOTO XJIOpa B MT,
COOTBETCTByIOIlee 1 My pacTBOpa TuOCylbdaTa C KOHIEHTpaIuen
0,005 r-3xB/11; V5 — 00BeM NpoOBI BOJBI, B3STOM 111 aHanu3a, mil; 1000 — ko-
3¢ GUIMEHT TiepecyeTa eIUHHUI] U3MEPEHUS U3 MILTHIIUTPOB B JIUTPHI.

YyBcTBUTEIBLHOCTH MeTOIa — 0,3 MI/i1 ipu 06beme mpoObI 250 mit, o/1Ha-
KO TP UCTOJIB30BAaHUN PACTBOPOB THOCYJb(]aTa ¢ pa3nuIHON KOHIICHTPAIIUEH
00beM NPOOBI MOKET COCTABIIATh, B 3aBUCIMOCTH OT TPEOYEMOIl UyBCTBUTEIBHO-
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ctu onpexaenenus, ot 500 no 50 mut Boael 1 MeHee. JIMMUTUPYIOIKUK NoKa3a-
TE€JIb BPEIHOCTH JJIsI aKTUBHOTO XJIOpa — 00IleCaHUTAPHBIM.

Oobopyoosanue u peakmugnl

Konba xonmueckas Ha 250-500 M ¢ rpagyupoBKoi mo oobeMy (eciau
KoJ0a HEe OTrpayupoBaHa, TOTJa HEOOXOIMM TaK)Ke MEPHBIN HUIUHID),
OropeTKa WIM MUTETKAa TpagyrupoBaHHAst Ha 2-5 MJI CO HITIPUIIEM U COEIUHU-
TEJIBHOM TPYOKOH, MIMpHUIl-T03aTop (TurneTka) Ha 1 mi1 (2 mIT.), HOKHUIIBIL.

Kanwuit iogucteiii B kancynax mo 0,5 r, pactBop OyQepHbIi alleTaTHBIN
(pH 4,5), pactBop THOCcyib(daTa HaTpus TUTpoBaHHBIN (0,005 T-3KB/I),
pactBop kpaxmaina (0,5 %).

O npuzomosnenuu pacmeopos cm. npunodxcerue 3.
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1. Haneiite B KOHUYECKYIO KOJOY aHAIM3UPYEMYIO BOIY
1m0 MeTku (Hampumep, S0 mu1) J1u0O0 ¢ MOMOIIBIO MEPHOTO
muinHApa. Konly mnpenBapuTenbHO OIMOJIOCHUTE aHalu-
3UPyEMOU BOJIOM.

2. IlomectuTe B KOJOY TpHU TMOMOIIM IIIPHIIA-I03aTOPa
win nunetku 1,0 M aneratHoro OydgepHoro pactBopa, co-
JEPKUMOE KOJIOBI TIepeMeIaiTe.

3. Jlo6aBbTe B KOHHUYECKYIO KOJIOY COAEPKHUMOE OJIHOM
kancyiel (okosno 0,5 r) Monuna kanus. [lepememnaiite co-
JEP>KUMOE KOJIOBI 1O pACTBOPEHHUS COJIH.

4. OTTUTPOBBIBANTE BBIICIUBIINICS MO PacTBOPOM
tuocynbdara. J{7s 3Toro B 610peTKy (MUIMETKY), 3aKPETIICHHYIO
B IITAaTUBE W COCJAMHECHHYIO Yepe3 TPYOKy CO IIIPHUIIEM,
Habepure 2-5 MJ1 pacTBopa THOCYNIb(]aTa U TUTPYITE MPOOY 10
CJ1a00KeNITON OKPACKHU.

5. Jlo6aBbTE Opy2um MITPULIEM-T03aTOPOM (ITUIIETKOM) 1 M
pacTtBopa kpaxmaia (pacTBOp B KOJIOE CHHEET) U MPOI0JKANTE
TUTPOBAHHKE JI0 MOJTHOTO 00ECIIBEUUBAHUS paCTBOPA.

Ipumeuanue. Tlocne u3MeHEHMs] OKpackd NpolOy HEoO0XOIUMO
BBIICPIKATD CIIC 0,5 MMHH. U TIOJIHOTO IMTPOTCKAHUS PCAKIINU. B cJydac

BOCCTaHOBJICHUSI OKPAcKM HEOOXOAUMO J00aBUTH €Ile HEKOTOpOe
KOJIMYECTBO PacTBOpA TUTPAHTA.

6.0mpenenute o0mUNA 00BEM pacTBOpa THOCYIb(ATA,
U3pACXOJIOBAaHHBI Ha TUTpPOBaHUE (KaK 10, TaK W TIOCIIE
n00aBJICHUS pacTBOpa Kpaxmasna).

7. Paccuuranrte KOHLIEHTPALHUIO CYMMAapHOTO
OoCTaTOYHOr0 akTUBHOTO XJiopa (Cax) B Mr/n mo Qopmyre,
PUBEJCHHOI BBIIIIE.
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[Ipn HEOOXOIMMOCTH aHadu3 MOBTOPUTE, YMEHBIIUB (YBEIUYHUB) 00BEM
MPOOBKIL.

B kaudecTBe SKCIPECCHON nOpMamueHoll noJ1e6oil MoouuKkayuu memooa
C YyBCTBHUTEIBHOCTHIO He MeHee 0,3-0,5 Mr/im i onpeaesieHnsi akTHBHOTO XJIO-
pa B MUTHEBO, BOJOMPOBOJIHON U TIPUPOTHON BOJIE MOXKET OBITH PEKOMEHIO-
BaHO MCITOJIb30BaHUE pacTBopa THOCYJb(arta ¢ KoHueHTpamueit 0,0025 r-skB/1,
npu otoope mpoosl 50 MII U TUTPOBAHUE C IMTOMOIIBIO KaTHOPOBAHHOM THUIIET-
KHU-KareJbHUIIb. B 3TOM ciydae KoHIeHTpalusi akTUBHOTO XJiopa (Cax) B MI/
paccuuThIBaeTcs 1o popmyie:

Cax=N<0,1-K,

rae: N — KOJIM4eCTBO Kalejlb pacTBOpa THOCYJb(arTa HaTpusl, U3pacxo-
JIOBAHHOTO HA TUTPOBAHHUE;

0,1 — KOJIMYECTBO OCTATOYHOI'O aKTUBHOI'O XJIOpA B MI, COOTBETCTBY-
Iolee CoJepkaHuio B 1 karjie pacTBopa THOCYJb(aTa HATPUA C KOHIICH-
tpaureir 0,0025 r-skB/I C y4eTOM TUTpPOBaHUS MPOOBI BOJBI O00BEMOM
50 mut;

K- momnpaBouHbiii k03(PUUHMEHT MJIsI JAHHOW MUMNETKU-KaNeJIbHUIIBI,
YCTaHOBJICHHBIA AKCIIEPUMEHTAJILHBIM MTYTEM U YUYUTHIBAIOIIUI PA3HUILY B
oO0beMax Karejb, OTPHIBAIOIINICS OT pa3HbIX MUIETOK (0OOBIYHO 3HAUCHUE
K 6mu3ko 1).

Ilpumep pacuema. 1lpu aHnanuze BOJONPOBOJHON BOJBI B pe3yJibTa-
T€ TUTPOBaHUSA MpoObl oObemoM 50 M pacTBOPOM THOCYJb(aTa C KOH-
nentpanuet 0,0025 r-3kB/1 ¢ TMOMOIIBIO KAIMOPOBAHHOM TMUIETKU-
kaneapHuIlsl (K=0,92) Ha TuTpoBanue mzpacxojoBaHo 11 kamenb pactBopa
tuocyibdara. CrenoBaTeabHO, COJEPKAHUE AKTUBHOTO XJIOpa B BOJE CO-
CTaBJISICT:

C ax=11¢0,10,92=1,0 mr/m1.

Harpuii. Hatpuit siBiisseTcst OTHUM U3 TJIaBHBIX KOMIIOHEHTOB XMMHUYECKO-
ro COCTaBa MPUPOIHBIX BO/I, ONPEACIAIOMMX UX TUMl. OCHOBHBIM UCTOYHUKOM
MOCTYTUICHUS] HATPUSI B IOBEPXHOCTHBIE BOJIBI CYIILHU SIBJISIIOTCS] U3BEPKEHHBIEC U
OCaJIOYHbIE MMOPOJIbI U CAMOPOJIHBIE PACTBOPUMBIE XJIOPUCTHIC, CEPHOKHUCIIBIC U
YTJIEKUCTIBIE COJIM HaTpus. bosibllioe 3HaueHHWE UMEIOT TaKKe OMOJOTHYECKUE
MPOLIECCHI, TPOTEKAIOIINE HA BOJOCOOpE, B PE3ybTaTe KOTOPHIX OOpa3yrOTCs
pacTBOpUMBIE COEAUHEHUS HAaTpusi. Kpome Toro, HaTpuii MOCTYNaeT B MPUPOI-
HBIE BOJBI C XO31CTBEHHO-OBITOBBIMU Y TTPOMBIIIJICHHBIMU CTOYHBIMU BOIAMU
U C BoJIaMH, COpachIBA€MbIMH C OPOIIIAEMBIX TOJICH.

B moBepXHOCTHBIX BOJAX HATPU MUTPUPYET MPEUMYILECTBEHHO B pac-
TBOPEHHOM coCTOsiTHMU. KOHIIeHTpalus ero B peyHbIX BOJaX KOJIEOJIETCS OT
0,6 10 300 Mr/mM° B 3aBHCHMOCTH OT (DPH3HKO-reorpadHuecKux yCIOBHIl U
re0JIOTUYECKUX OCOOCHHOCTEN 0acceiiHOB BOJHBIX OOBEKTOB. B Mmoj13eMHBIX
BOJIaX KOHIIEHTpAIIUs HaTpUs KOJEOIeTCs B MIUPOKUX Ipeaeiax — OT MUJLIHU-
IPaMMOB 10 TPAMMOB H JECSTKOB TPaMMOB B 1 aM°. DTO OIPEeeIseTcs co-
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CTaBOM BOJIOBMEIIAIOIIUX MOPOJ, ITYOUHOUW 3aJieraHusl MOJ3EMHBIX BOJ U
JIPYTUMH YCIIOBUSIMH TUJIPOTEOJIOTMYECKO OOCTaHOBKHU.

[TJIK; HaTtpus coctasmusiet 200 M/’ , HAK,, — 120 MU/ M.

MaccoByto koHleHTparuio kaTuoHa HaTpusi (Cya) B MI/I ONPENESIOT
pacyeTHBIM METOJIOM, MMPOU3BO/S BBIYUCIECHUE 1O (PopMyTie:

Cua = (A-Cox) * 23,

rae: A — cyMMa MacCOBBIX KOHIIEHTpalMi TJIaBHBIX aHUOHOB (OIpeie-
JISIETCS C UCTIOJIb30BAaHUEM JIaHHBIX Ta0J. 14), Mr-3KB/;

Cox — 3HaUeHHUE o01IeH KECTKOCTH, MI-3KB/J;

23 — DKBUBAJICHTHAs Macca HaTpHs.

Kaumuii. Kanuii — oguH U3 riaBHbIX KOMIIOHEHTOB XUMHUYECKOTO COCTaBa
MPUPOIHBIX BOJA. VICTOUHMKOM €ro MoCTYIUICHUS] B TOBEPXHOCTHBIE BOJBI SIB-
JSIFOTCSL TEOJIOTUYECKUE MOpOJbl (MOJIEBOM IIMAT, CII0Ja) U PacTBOPUMBIE
conu. PaznuyHbie pacTBOpUMBIE COSAMHEHUS KaIusi 00pa3yroTCs TaKKeE B pe-
3yJbTaTe OMOJOTHYECKUX MPOIECCOB, MPOTEKAIOIINX B KOPE BHIBETPUBAHUSA
U mouBax. J{ns Kanmus XapakTepHa CKJIOHHOCTh COpOMPOBATHCS HAa BBICOKO-
IUCIIEPCHBIX YACTHIAX MOYB, MOPOJ, JOHHBIX OTJIOKEHHUN U 3aJ€PKUBATHCS
pacTEHUSIMU B MPOLIECCE UX MUTAHUS, POCTA. ITO NPUBOJUT K MEHBIIEH TOA-
BI)KHOCTH KaJldsl IO CPABHEHUIO C HATPUEM, U MOITOMY KAJIMI HAXOIUTCS B
IPUPOJIHBIX BOJIaX, OCOOCHHO MOBEPXHOCTHBIX, B 00Jie€ HU3KOW KOHIIEHTpa-
[IMH, YEM HATPUH.

B npupoaneie BOABI Kaduid MOCTYNAeT TAaKXKE C XO3AMCTBEHHO-
OBITOBBIMHU U MPOMBIIIJIEHHBIMU CTOYHBIMHU BOJIaMH, a TAKXKE C BOJOU, cOpa-
ChIBAEMOM C OPOIIAEMBIX IOJEH, U C MOBEPXHOCTHBIM BOJHBIM CTOKOM C
CEJIbCKOXO03SIMCTBEHHBIX YTOJIUM.

KOHIIEHTpalysl B PedHOil BoJe OOBIYHO HE TpeBbIIaeT 18 mr/maM°, B
MOA3EMHBIX BOJIaX KOJIEOJIETCS OT MWIJIUTPAMMOB JI0 TPAMMOB M JI€CSITKOB
rpaMMOB B | OM’, YTO ONpENENSAETCS COCTABOM BOIOBMELIAIOMIUX [OPO,
IyOUHOM 3ajieTaHusl TOJ3€MHBIX BOJ U IPYTUMU YCIIOBUSIMU THIPOT€OJIOTU-
YeCKO 00CTaHOBKH.

ITAK,, xanus cocrasisger S50 MF/ILM3.

®Top (propuasi). B peunsie Boabl PTOp MOCTynaer u3 mopoja U MouB
pu pazpyiieHun GTopcoaepKalx MUHEPAIoB (aMaTuT, TyPMaJIMH) C TI0Y-
BOTPYHTOBBIMHU BOJIAMHU U MPU HEIOCPEACTBEHHOM CMBIBE MOBEPXHOCTHBIMU
Bogamu. Mctounukom ¢ropa Takxke ciayxkar arMochepnbie ocanku. [1oBbi-
IIEHHOE cojepkaHue ¢GTopa MOXKET OBITh B HEKOTOPBIX CTOYHBIX BOJAX
OPEeANPUATHI CTEKOJbHON U XMMUYECKON MPOMBIILIEHHOCTH (IPOU3BOJICTBO
dbochopHbIX yIO0OpEeHUid, CTaiu, aTlOMUHUSA), B HEKOTOPBHIX BUJAX IIAXTHBIX
BOJI U B CTOYHBIX BOJAaX pyJ0000raTUTENbHBIX (haOpUK.

B mpupoansix Bogax (Gtop Haxoautcs B Buiae propua-uoHa F u kom-
miekcHbIx HoHoB [AlF]”, [FeF4], [FeFs]™, [FeFs]”, [CtFq]”, [TiFe]” u mp.
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MurpairoHHasi ciocoOOHOCTh (PTOpa B IPUPOAHBIX BOAAX B 3HAYUTEIIHHON
CTEEHU 3aBUCUT OT COACPAHUS B HUX HOHOB KaJbIUs, JAIOIIMX C MOHAMH
¢dbTopa MamopacTBOPUMOE COEAMHEHUE (ITPOU3BEICHUE PACTBOPUMOCTH (PTOPH-
na kabis L =4:10""). BoblIyio poib UrpaeT pexuM YIIEKHCIOThI, KOTopas
pacTBoOpsieT KapOOHAT KaJbIHs, IEPEBOIS €ro B ruipokapOoHart. [1oBbIlieHHbIE
3HaueHus pH cnocoOCTBYIOT YBEIMUESHUIO MOIBUKHOCTH (PTOpAa.

Conepxanue ¢hTopa B peuHbIX Bojaax kosneosercs ot 0,05 mo 1,9 MP/,Z[MS,
aTMoc(epHbIX ocagkax — ot 0,05 1o 0,54 Mr/aM’, MOA3EMHBIX BOJAX — OT
0,3 1o 4,6 MF/):[M3. B tepmanbHbIX Bogax KoHIEHTpauus ¢Topa JOCTUTAET B
OTIeNIbHBIX citydasx 10 mr/oM’, B okeanax dropa comepxutes 10 1,3 Mr/om’.

@DTOp ABIAETCA YCTOMYMBBIM KOMIOHEHTOM MPUPOJHBIX BOJ. BHyTpuro-
JIOBbIE KOJIEOaHMsI KOHIIEHTpauu (PTopa B peYHBIX BOJAX HEBETUKHU (OOBIYHO
He Oosee, ueM B 2 paza). DTop MOCTyMaeT B PEKH MPEUMYIIIECTBEHHO C TPYHTO-
BbIMH BojiaMu. Coneprkanue (ropa B MaBOAKOBBIN NIEPUO/I BCET/Ia HUXKE, UEM B
MEKEHHBIH, TaK KaK MOHIKAETCS 1011 TPYHTOBOTO MUTAHUSL.

[ToBbilieHHBIE KOTMYECTBA dTopa B Boje (bonee 1,5 MF/I[M3) OKa3bIBAIOT
BpEJIHOE JICMCTBUE HA JIIOACH U KMBOTHBIX, BBI3bIBAS KOCTHOE 3a00JICBaHUE
(bmroopo3). Kpome Toro, n30bITOK (hTOpa B OpraHW3ME OCaKJIAaeT KaJbIUH,
YTO MPUBOJUT K HAPYIICHUSIM KaJlbIlueBoro u gochopHoro oomenon. OHa-
KO O4YeHb HH3KOE CojepkaHne (pTopa B MUTheBbIX Boaax (Meee 0,01 Mr/am’)
TaKk)Ke€ BPEIHO CKa3bIBAe€TCA Ha 37J0POBHE, BBHI3BIBASI OMACHOCTH 3a00JI€BaAHUSA
KapuecoM 3y0oB. 1o 3TuM mpuymHaM ompenesieHre KOHIIEHTpaluu GTopa B
MUTHEBOM BOJIE, @ TAKKE IPYHTOBBIX BoAaX (HarpuMep, BOJjE KOJOIIEB U ap-
TE€3UAHCKUX CKBAXXMH) U BOJIC BOJIOEMOB XO3SIHCTBEHHO-TTUTHEBOTO Ha3HaYe-
HUS SIBJISIETCSI OUEHb BaXKHBIM.

I1JIK, dropa cocrapmsier 1,5 Mr/aM’ (TUMHTHPYIOMIHIT TOKA3aTENb BPE/I-
HOCTHU — CAHUTAPHO-TOKCUKOJIOTUUECKHUN).

[Ipennaraembiii MmeTo onpeaeneHus: Gropa B BOJE OCHOBaH HA PEaKIUU
dbTOpUIOB C JNaHTaHAIM3APUHKOMILIEKCOHOM. [Ipu 3TOM OOpasyercs okpa-
IIEHHOE B CHHUM IIBET TPOMHOE KOMIUIEKCHOE coeiMHeHue (PTopuaa, TpexBa-
JIEHTHOTO JIAaHTaHa U aJIn3apUHKOMILJIEKCOHA.

OnpeneneHUI0 MEIIAIOT COEAUHEHUS aJIIOMUHMS, Kejle3a U Io-
BBIIIIEHHOE COJICP’)KAaHUE OPraHWYECKUX BEMIECTB. AJIOMUHUM CBSI3bIBACT
dTopua-nuoHsl ¢ obpazoBanneM komiuzekcoB A1F°" u A1F,". Beumy Toro,
YTO COJEpKaHUE ATIOMUHUSA B MUTHEBOM U MPUPOJIHBIX BOAAX, UMEIOIIUX
o0b1yHO pH 6-8, Kak MpaBuiI0, 0OYEHb HE3HAYUTEIBHO, BIUSHUEM ATIOMUHUS
peHeOperaroT.

Ha onpenenenne ¢gropa B maHHON MoauduKaruyd METOJa OKa3bIBAIOT
3aMETHOE BJIMSIHUE COEIMHEHMS Kejie3a MPU KOHUEHTpanuu Oosiee 2 MI/II.
[ToaTOMy B CHJIBHO KEJIE3UCTHIX BOJAX OmpejaesieHne (GTopa NaHHBIM METO-
JIOM HE TPOBOAAT (Il ATOM MEJIM HCIHOIB3YIOT MOTEHIIMOMETPUUYECKUIN
METO]I).
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[Ipy MOBBIIEHHOM COJIEPX)AHUM B aHAJIU3UPYEMOUM BOJIE€ pacTBO-
PEHHBIX OPraHMYECKUX BEIIECTB KOJOpUMETpUpyeMas >KUAKOCTh MPH-
obperaeT Ipyryr (MacCKHPYIOIIYI0) OKPAacKy, OTIIMYAIOIIYIOCS IO IIBETY OT
OKpaCKH, BbI3bIBAEMOM TOJIBKO (propuamu. JIjisi ycTpaHEeHUsI 3TOTro SIBJICHUS TIPO-
Oy TIpeIBapUTEIBHO CICAYET OUYMCTUTh OT OPraHWYECKUX BEIIECTB — BCTPSIXU-
BaTh BOJIy C HEOOJIBIIUM KOJMYECTBOM IMOPOIIKOOOPA3HOTO aKTUBHUPOBAHHOIO
yIJIs1, TIOCJIE Yero OThMWIBTPOBATh OT YIVIS U TOJIBKO MOCJIE ATOr0 aHAJIM3UPOBAThH
Ha cojiepkaHue propa.

Oobopyoosanue u peakmuegol

KonopumeTrprdeckasi mpodupka ¢ METKON «S5 MIDy, HOKHUIIBL.

Bbydepnast cmech siHTapHO-00pHas B Karcynax 1o 0,1 T, JaHTaHaau3apuH-
KOMIIJIEKCOHOBBIM JIaK.

KonTtposbHas mikana o0pa3ioB OKpacku JJisl onpeaesieHus: propua-uoHa
(0; 0,5-1,2; 1,5-2,0 mr/n) u3 cocraBa TECT-KOMIUIEKTa JIMOO MPUTOTOBJICHHAS
CaMOCTOSITENIBHO.

O npuecomogieHuu pacmeopos cm. npuyodxcenue 3.

Buinonnenue onpedenenus

1. Harnelite B KOJOPUMETPUUECKYIO MTPOOUPKY aHATU3UPYEMYIO BOAY [0
METKH (5 miI).

2. JloGaBbTe conepkumoe o1HOM Karicyiibl (okoso 0,1 r) OydepHoit cmecH.
[lepemeraiiTe MpoOMPKY BCTpAXUBAHUEM JI0 pacTBOpeHus cMecH (10 pH 5).

3. J1o0aBbTE C TTOMOIIIBIO HITTPHUIA ¢ HAKOHEUHUKOM-TTUIIETKOM 2,0 MJI JIaH-
TaHAIN3aPUHKOMILIEKCOHOBOTO JIAKa, MOCJIE YETO CMECh CHOBA MEPEMEIIANTE.

4. OcraBbTe cMech Ha 20 MUH. JUIsI 3aBEPILICHHUS PEAKIIVH.

5. Oxpacky pacTBopa B CKJISTHKE CpaBHUTE Ha 0esioM (hoHE ¢ KOHTPOJIb-
HOM MIKaoi 00pa3IoB OKPACKH.

B cnyuae, ecnum okpacka mpoObl OKa)KeTCs HMHTEHCHMBHee oOpasia
«2,0 mMr/m», aHaM3upyeMyro Bojay pa30aBbTe B 2-5 pa3 JUCTUIUIMPOBAHHOM
BOJION U ompeseneHne noBropute. [Ipy BEIUKUCICHUH pe3yibTaTa YUYTUTE BEJIH-
YUHY pa30aBiIeHUS TPOOHI.

Konmponbs mounocmu ananuza

KonTponb TOYHOCTH aHaimu3a Mpu onpeaesieHuH (TOPUAOB MPOBOJAT C
UCIIOJIb30BAaHUEM KOHTPOJIBHBIX PACTBOPOB C M3BECTHBIM COJEpKaHUEM (HTo-
pua-aHuoHa (CM. TpwiokeHue 1) Tubo ¢ UCHOIBL30BaHUEM TTOBEPEHHOTO (00-
PasIl0BOr0) HOHCEJIEKTUBHOTO 3JIEKTPO/Ia MOTEHIIMOMETPUIECKUM METOIOM.

Oo0mee coJiecoaepxkanue. J[ns pacuera OOIIETO COJIECOAEPKAHUS IO
CyMMe KOHIICHTPAIMil TIaBHBIX aHUOHOB B MUJLIHTPAMM-IKBHBAJIEHTHOI
dbopMe UX MacCOBBbI€ KOHIICHTPAIIMH, OMpPEIEIICHHbIE MPU aHAJU3€ U BbIpa-
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YKEHHbIC B MI/JI, YMHOXbT€ Ha KO3 (PUIIMEHTHI, YKa3aHHbIE B Ta0J. 14, mocne

yero npocymmupyiire (I'OCT 1030).
Tabmuma 14
Ko unmenTsl nepecyera KOHUEHTPAIAH U3 MI/JI B MI-OKB/JI

AHUOHBI Kosddumment
['unpokapboHat 0,0164
Kapb6onat 0,0333
Xnopupg 0,0282
Cynbdat 0,0208
Hurtpar 0,0161
Hutpur 0,0217

KoHrieHTpalyioo KaTuoHa Kajids B JIAHHOM pacyere (Uil MPUPOHBIX BOJ)
YCIIOBHO YUYMUTHIBAIOT B BUJIE KOHIIEHTpAIMK KaThuoHa Hatpus. [lomyueHHBIN pe-
3yJIbTaT OKPYTJIMTE J0 HEJIBIX YUCEN (MI-9KB/).

1.3. PacTBOpeHHBIN KUCJI0POI

PacTBOpeHHBIN KHCIOpOA HaXOAWTCS B MPUPOIHON BOJIE B BUIEC MOJIe-
kyn1 O,. Ha ero comepxanve B BOJE BJIMSIOT JBE TPYIIIBI MPOTHBOTIOIOKHO
HaIpaBJIECHHBIX MPOIIECCOB: OJHA YBEIMYMBAIOT KOHIICHTPAIMIO KUCIOPOJa,
Ipyrue yMmMeHbarT ee. K mepBoi rpyrmime mporeccoB, 000Taalmux BOIy
KHCIIOPOJIOM, CIIETyeT OTHECTH:

« TIpOIIECC a0COPOIMH KUCIIOPOIa U3 aTMOC(EPHI;

« BBIJICTICHWE KHUCJIOpPOJa BOJHOW PAaCTUTENBHOCTHIO B mpoiiecce (oto-
CUHTE3a,;

« IOCTYIICHUE B BOJIOEMBI C JIOXKJICBBIMA M CHETOBBIMHM BOJIaMH, KOTO-
pbIe OOBIYHO TIEPECHIIIEHBI KHCIOPOIOM.

AOcopbiusa kuciopona u3 arMochepbl MPOUCXOJUT HAa MOBEPXHOCTHU
BOAHOTO 00BekTa. CKOPOCTH ITOTO TPOIIECcCa MOBBIMIACTCS C MOHUKEHUEM
TEMIIEPATYPhl, C MOBBIIMICHUEM JIaBJICHUS W TOHWKCHHUEM MUHEPATU3AIIHH.
[Tpn kaXI0M 3HAYEHUH TEMIIEPATyphl CYIIECTBYET PABHOBECHAS KOHIICHTPAITUS
KHCJIOPOJ1a, KOTOPYIO MOYKHO OIPEIETHTh TI0 CHEIUATBHBIM CIIPAaBOYHBIM Ta0-
JIMIIAM, COCTABJICHHBIM JIJI1 HOPMAJILHOTO aTMOC(EPHOTO JaBJICHUs. Adpariusi —
oOoraieHne rIyOWHHBIX CJIOEB BOJBI KUCIOPOAOM — IIPOUCXOAUT B PE3yJib-
TaTe MEePEMEIIMBAHUSA BOJHBIX MAacC, B TOM YHCJIC BETPOBOr0, BEPTHKAIBHOU
TEMIIEPATYPHOU ITUPKYJISAIUA U T.JI.

DOTOCHHTETUYECKOE BBHIACICHHUE KUCIOPOa TMTPOUCXOAUT MPU aCCUMHU-
TSN TAOKCUA YTIIEpOoJia BOJIHOM PacTUTEIBHOCTBIO (MPUKPEIIICHHBIMH,
TUTABAIONIMMH pacTeHUSAMU H (uTOIUIaHKTOHOM). Ilporecc ¢orocuHTe3a
IpPOTEKaeT TeM CHJIbHEEe, YeM BBIIIe TEeMIlepaTypa BOJbI, HMHTCHCHBHOCTh
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COJIHEYHOTO OCBENICHUS M 00JibIlle OMOTEHHBIX (MUTaTeNnbHbIX) BemecTB (P,
N u np.) B Boge. IIpoaynupoBanre KUCIOPOJA MPOUCXOAUT B MOBEPXHOCT-
HOM CJIO€ BOJOE€Ma, TITyOMHA KOTOPOTO 3aBUCUT OT MPO3PAYHOCTH BOJBI (15
Ka)KJIOTO BOJIOEMA U CE30HA MOKET OBITh Pa3IUYHOM, OT HECKOJbKUX CaHTHU-
METPOB /10 HECKOJBKHUX JIECATKOB METPOB).

K rpynme mpoueccoB, yMEHBIIAIOMIMX COJIEPKAHUE KUCIOPOJia B BOJIE,
OTHOCSITCS PEAKIUM TOTPEOJICHUST €ro Ha OKHCJICHHUE OPraHuYeCKHX Be-
HIECTB: OUOJOTHYECKOE (JIBIXaHHE OPraHU3MOB), OMOXMMHYECKOE (JIbIXaHHE
OakTepuid, pacxoji KUCIOpOa MpH Pa3JIOKCHUHW OPraHUYECKHX BEIECTB) U
xummgeckoe (okuciaenne Fe’', Mn*", NO, , NH,', CH,, H,S). Cxopocts mo-
TpeOJIeHUsI KUCTIOpOa YBEJIMUUBACTCS C TTOBBIIICHUEM TeMIIepaTyphl, KOJIH-
yecTBa OakTepuil U APYrHMX BOJHBIX OPraHU3MOB M BEILECTB, MOABEPraro-
HMIUXCSI XUMUYECKOMY U OMOXUMHUYECKOMY OKHucieHuto. Kpome Toro, yMmeHb-
IIEHUE COJIEPKaHUS KUCTIOPOJia B BOJIE MOXKET MPOUCXOJAUTH BCIICACTBUE BbI-
JIEJICHUSI €r0 B aTMOc(epy U3 MOBEPXHOCTHBIX CJIOEB U TOJIBKO B TOM ClIyYae,
€CJIM BOJIa MPU JAHHBIX TEMIIEPAType U JABJICHUU OKAXETCSI MEePECHIIICHHOM
KUCJIOPOJIOM.

B moBepXHOCTHBIX BOJIax COJIEPKAHUE PACTBOPEHHOTO KUCIOPOJa Baph-
UpYyeT B HUPOKUX npenenax — ot 0 go 14 MI/IM — 1 IIOJIBEPKEHO CE30HHBIM
U CyTOUHBIM KoJieOaHusaM. CyTouHbIe KoJieOaHUs 3aBUCIT OT MHTEHCUBHOCTHU
IPOLIECCOB €ro MPOAYLHPOBAHUA W TOTPEONCHUS M MOTYT JOCTHUraTh
2,5 Mr/om’ PACTBOPEHHOTO KHUCIOpOJa. B 3UMHUI U JIETHUM NEPUOIBI pac-
npejeieHne KUCIopoaa HOCUT Xapaktep cTpatudukanuu. epumurt xucio-
poja yarie HabMoAaeTCs B BOJHBIX O0BEKTaX C BBICOKUMH KOHIICHTpaIUSIMHU
3arps3HSIONIMX OPraHUYECKUX BEIIECTB M B ABTPO(UPOBAHHBIX BOJOEMAX,
cojiepKaluX O00IbIIOE KOTUYECTBO OMOTE€HHBIX U TYMYCOBBIX BEIIIECTB.

KoHIleHTpanyst KUCIOpoa OMNpENesieT BEJIUYUHY OKHUCIUTEIbHO-
BOCCTAHOBUTEJIBHOIO MOTEHIMAJIa U B 3HAYUTEIIBHOW MEpE HaIpaBICHUE U
CKOPOCTh IMPOILIECCOB XMMUYECKOTO U OMOXMMHYECKOTO OKHUCICHHS OpraHu-
YECKUX M HEOPraHWYECKUX COeAMHEHHI. KHCIOpOAHBIN PEXUM OKa3bIBAET
rIyOOKO€ BJIMSIHUE HA JKW3Hb BojoeMa. MUHUMAaIbHOE COJIEp>KaHUE PacTBO-
PEHHOr0 KHUCJIOPO/a, 00eCTeurBaroIee HOpMaIbHOE PAa3BUTHUE PHIO, COCTaB-
JIIET OKOJIO 5 MF/I[M3. IToumxenwne ero go 2 Mr/z[M3 BbI3BIBAET MACCOBYIO T'H-
oenb (3aMop) pbiObl. HebGnaronpusaTHO cKa3bIBaeTCs HA COCTOSTHUM BOJHOTO
HACEJICHUS U TIEPECHIIICHNE BObI KUCIOPOIOM B pe3yibTaTe MPOIECCOB (o-
TOCUHTE3a MPU HEJIOCTATOYHO UHTEHCUBHOM IEPEMENTUBAHUU CIOEB BO/IBI.

B cootBetcTBUM ¢ TpeOOBAaHUSAMHU K COCTaBY M CBOMCTBAM BOJIbI BOJIOEMOB Y
MIYHKTOB MTUTHEBOIO M CAHUTAPHOTO BOJIOMOJIB30BAHUS COAECPKAHUE PACTBOPEH-
HOT'O KHCJIOPOAa B Mpode, 0ToOpaHHOo 10 12 yacoB JHS, HE JOKHO OBITh HUKE
4 mr/nM’ B MEOGOI TIEPHO TO/IA; JUTS BOJJOEMOB PHICOXO3SICTBEHHOTO Ha3HAYE-
HUSI KOHIIEHTpAIMsl paCTBOPEHHOIO B BOJE KUCJIOPOJa HE JIOJIKHA OBITh HIKE
4 Mr/mM’ B 3MMHHIA IepHOZ (TIPU JIEIOCTABE) U 6 MI/IM — B JICTHHIL.
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Omnpenenenne KUCIOPOJa B MOBEPXHOCTHBIX BOJAX BKIIFOYEHO B TPO-
rpaMMbl HAOJIIOACHUH C IIEJIbI0 OIEHKHU YCJIOBHI OOMTaHUS THAPOOHOHTOB, B
TOM YHCJI€ PbIO, a TaK)Ke KaK KOCBEHHAsl XapaKTePUCTHUKA OIEHKH KayecTBa
MIOBEPXHOCTHBIX BOJI ¥ PETYJIMPOBAHUS MPOIECCa OYUCTKU CTOKOB (Tadm. 15).
ConepxaHue pacCTBOPEHHOTO KHUCJIOPOJa CYIIECTBEHHO MJI adpOOHOTO JIbl-
XaHUS | SABIACTCS WHIUKATOPOM OMOJIOTHYECKON aKTHBHOCTH (T.€. (hOTOCHH-

T€3a) B BOJIOEME.
Tabmuua 15

Couepmaﬂne KHUCJI0poaa B BojJoeMax € pa3quH0ﬁ CTCIICHBLIO 3aIrPA3HEHHOCTHA

YpOBEHBb 3arpsI3HEHHOCTH BOJbI PacTBOpeHHBIN KUCIOPO
M KJIacC KadyecTBa JIETO, Mr/am° 31Ma, M/’ % HaCBIIIECHUS
OueHsb yncThIC, I 9 14-13 95
Yuctele, 11 8 12-11 80
YMepeHHo 3arpsizHeHHble, 111 7-6 109 70
3arpsizHeHHbIE, [V 54 54 60
I'psizHble, V 3-2 5-1 30
Ouenb rpsizuble, VI 0 0 0

OTHOCUTENBHOE COJEPKAHUE KHUCIOPOAA B BOJIE, BBIPAKEHHOE B IPO-
LEHTaX €ro HOPMAaJbHOTO COACPMAHUS, HA3BIBAETCA CTEICHBIO HACHIIICHUS
KUCJIOPOJIOM.

OTa BeIMYMHA 3aBUCUT OT TEMIIEPATYPhI BOJIbI, aTMOC(EPHOTO TaBICHUS
U COJICHOCTHU. Beruucnsercs mo ¢popmyre:

_a-101308

M -100,

rae M — cTeneHp HACBIILEHUS BOJbI KHUCIOPOIOM, Y%o;

a — KOHIIGHTPAIUS KHCIOPOJA, MI/IM ;

P — atmocdepHoe naBiieHHne B JTaHHOW MECTHOCTH, [1a;

N — HOpMasibHAsl KOHIEHTpAIMsl KHUCIOPOJa IPU JaHHOW TeMIIepaType,
MUHepaln3auu (cojeHoctu) u oomiem nasiaennun 101308 I1a.

PactBopennslii kuciopon (PK) siBisiercs BecbMa HEyCTOMYHBBIM KOMIIO-
HEHTOM XUMHYECKOro coctaBa BoA. [Ipu ero ompeneneHun oco0o TIIATEIHHO
ClIelyeT MPOBOJIUTH OTOOp MPOO: HEOOXOAUMO M30eraTh KOHTaKTa BOJbI C
BO3yXOM JI0 (pUKCallMU KHUCTopoja (CBSI3BIBAHUS €r0 B HEPACTBOPUMOE CO-
CAMHEHUE).

B xozne ananuza Bojabl onpenensitor koHmeHrpaiuo PK (B Mr/i) u crenens
HACBIIIEHUSI UM BOJIBI (B %) MO OTHOIIIEHUIO K PABHOBECHOMY COJIEP>KaHUIO MIPU
JTAHHBIX TEMIIEpaType U aTMOC(PEPHOM JaBIICHUHU.

KoHTpomb copeprkanusi KUCIOpoJa B BOJIE — UPE3BBIYANHO BayKHAs TpoOIIe-
Ma, B PEIICHNN KOTOPOU 3aMHTEPECOBAHBI MPAKTUYECKH BCE OTPACIU HAPOJIHO-
IO XO3SIMCTBA, BKJIIOYAsl YEPHYIO U LIBETHYIO METAILTYPIHI0, XUMUYECKYIO ITPO-
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MBIILJIEHHOCTh, CEIBCKOE X03SIMCTBO, MEUITMHY, OMOJIOTHIO, PHIOHYIO U THUIIIE-
BYIO MIPOMBIIIIEHHOCTh, CITYOBI OXpaHbl OKpyXKarorien cpeapl. ConmepxaHue
PK onpenensitor kak B HE3arpsiI3HEHHBIX TPUPOIHBIX BOJIaX, TAK U B CTOYHBIX
BOJaX MOCJE OYMCTKU. [Iponecchl OUMCTKH CTOYHBIX BOJ BCETJIa COMPOBOXK-
TAKOTCSL KOHTPOJIEM coJiepxkaHus kuciaopona. Onpeaenenue PK aBnsercs ya-
CThIO aHAJIM3a MPHU ONPEEICHUN APYroro BaXKHEHIIIEro TOKa3aTess KauecTBa
BOJIbI — OmoxuMuueckoro norpedsienus kuciopoza (bIIK).

Onpenenenue koHeHTpaunu PK B Boie mpoBoauTCsS METOIOM HOIOMET-
PUYECKOT0 TUTPOBAHUSA — METOJIOM BHHKIIEpa, HIMPOKO UCHOIB3YyEMBbIM U 00-
HICTIPUHATHIM TIPU CAHUTAPHO-XMMHUYECKOM M SKOJIOTMUECKOM KOHTpoJie. Me-
TOJ orpezaesieHust KoHeHTpauu PK ocHoBaH Ha cmocOOHOCTH THAPOKCHUIA
mapradua (II) okucaaTbCs B WIEIOYHOM Cpelie JI0 THAPOKCHJA MapraHiia
(IV), xonnuecTBEHHO CBSA3BIBAsI MIPU 3TOM KucIopoAd. B kucnoit cpene ruapo-
kcug mapranua (IV) cHoBa mepexoauT B JBYXBAJEHTHOE COCTOSTHUE, OKUCISIS
IIPU 3TOM 3KBHUBAJICHTHOE CBS3aHHOMY KHUCIIOPOJY KOJIMYECTBO Hona. Bwime-
JMBIIUAKCS O] OTTUTPOBBIBAIOT PACTBOPOM THOCYJb(aTa HATPUS B MPUCYTCT-
BHM KpaxMaJla B KAUECTBE MHAUKATOPA.

Onpenenenne PK mpoBoauTcs B HECKOJIBKO 3TanoB. CHavana B aHAIW3U-
pyemMyto Boay 100aBisitoT coiib Mn(I1), KOTOpPBIiA B IIEIOUHOM cpejie pearupyer ¢
PacTBOPEHHBIM KHUCIIOPOJIOM C OOpa30BaHUEM HEPACTBOPUMOIO JIETHPATUPO-
BaHHOTO ruapokcuaa Mn(I'V) o ypaBHEHHIO:

2Mr" + O,+ 40H = 2MnO(OH),

Takum oOpa3zom mpou3BOAUTCS (DUKCAIHS, T.€. KOJUYECTBEHHOE CBSI3bI-
BaHMe, Kucjaopoaa B mpoOe. Pukcarus PK, spistomierocs: HEyCTOWYMBBIM
KOMIIOHEHTOM B COCTaBE BOJIbI, JOJDKHA OBITh MIPOBENIEHA Ccpa3y nocie omoopa
npoowL.

Jlanee x mpoOe M00aBISIOT PacTBOP CHIIBHOM KHCIOTHI (Kak MPaBHUIIO,
COJISHOM WJIM CEPHOM) JIJisi paCTBOPEHUS OCajiKa, U PacTBOp Moauja Kaiuvs, B
pe3yibTaTe 4ero MpoTeKaeT XMMHUUYECKasi peakiiysi ¢ 00pa3oBaHUEM CBOOOIHO-
ro M0J1a 10 YPaBHEHUIO:

MnO(OH), + 2J + 4H' = Mn*'+ J,+3H,0

3areM cBOOOAHBIN MOA TUTPYIOT paCTBOPOM THOCYJIb(haTa HaTPUs B MPH-
CYTCTBUM Kpaxmaia, KOTOpbIi JOOaBIAIOT IS JIYYIIEro OMpEeeTIeHUs] MO-
MEHTa OKOHYaHUsI TUTPOBaHUs. Peakiiny OomuchIBalOTCS YPaBHEHUSIMU:

J+ 28,057 =27 + S,0¢”

J,+ Kpaxman = cuHee OKpalMBaHUE

O 3aBepHIeHWM TUTPOBAaHUS CYIAT IO HCYE3HOBEHUIO CHHEH OKPAaCKU
(oOeciBeUMBaHMIO) pACTBOPA B TOUKE AKBUBaJICHTHOCTU. KomuecTBo pacTBopa
THOCYJIb()aTa HATpHs, U3PACXOJIOBAHHOE HA TUTPOBAHUE, MPOHOPIHMOHAIBHO
KOHIIEHTPAIIUN PACTBOPEHHOI'O KUCIOPO/Ia.

B CTOUHBIX U 3arpsS3HEHHBIX TOBEPXHOCTHBIX BOJAX MOTYT MPUCYTCTBOBAThH
KOMITOHEHTBI, UCKaXarolue pe3ynbTaTel onpeneiieaus PK merogom Bunkiie-
pa. K TakuM KOMIIOHEHTaM OTHOCSITCS CJIEYIOIIUE 3aTrPSA3HSIONINE BEIIECTBA.

74



1. B3BemnieHHble U OKpalieHHbIe BemiecTBa. OHM MOTYT MOMEIIATh OIpe-
JEJICHUI0, afcopOUupysl MOl Ha CBOEH MOBEPXHOCTU WJIM XUMHUYECKU B3aHMO-
neicTBys ¢ HUM. [Ipu HamM4YUKM B aHATM3UPYEMOM BOJIE B3BEIICHHBIX BEIIECTB
UX OTJENSAI0T OTCTauBaHUEM (He (uiIbTpoBaHHuEeM!) OO OCBETIICHUEM IPH J0-
OaBJIEHHWHU PAaCcTBOPA ATFOMOKAIMEBBIX KBACI[OB U aMMHaKa.

2. buonorndecku akTUBHBIE B3BEIICHHBIC BEIIECTBA (HampUMep, aKTHUB-
HBIM W1 OMOXMMHUYECKUX OYHCTHBIX cOOpyxkeHuit). [IpoObl CTOUHBIX BOA, CO-
JEpIKalllie TIOXO0 OCENAolIre B3BEUICHHBIE BEIIECTBA, KOTOPhIE MOTYT BbI-
3BaTh CHU)KEHUE KOHIIEHTpALMU KHCIOPOJia BCIEJICTBUE MPOAOIDKAIOIIEHCS
KU3ZHENESITEIIbHOCTY MHUKPOOPTraHU3MOB, HEOOXOJMMO OCBETJIATH TaKKe
npuOaBICHUEM pACTBOpPA aTOMOKAIMEBBIX KBACIOB MPU OJIHOBPEMEHHOM
100aBJICHUN TOKCUYHOTO JJII MUKPOOPTaHM3MOB BEIIECTBA (PACTBOPOB CYJlb-
(haMUHOBOW KHUCIIOTHI, XJIOPHUAA PTYTU WM Cyib(dara Meau) cpazy Mocie oT-
6opa mpooOHI.

3. BoccTaHoBUTENH, pearupyromive ¢ BbIIEIEHHBIM HOAOM B KHCIION cpe-
ne (cynbhutsl, THOCYIbGATHI, Cyabhubl). st ycTpaHeHus: BIUSHUAS BOCCTa-
HOBUTEJEH HCMOIB3YIOT MeToA Pocca, OCHOBaHHBIM Ha J100aBKax K mpoOam
pactBopoB runoxyioputa Hatpust NaOCl1, xmopnHoit nuzBectn CaOCl, u ponanu-
na xammsg KNCS.

4. OKuCIUTENH, BBIJICISAIONINE WO U3 Hoauaa Kanus (aKTUBHBIA XJIOP,
HUTPUTHI, KaTuOHBI xkene3a (II1) u np.). Binusuue xenesa (I11) ycrpausercs
no0aBlIeHHEM pacTBOpa (propuaa Kanusl.

BnvsiHre HUTPUTOB, KOTOPBIE YaCTO BCTPEUAIOTCS B MPUPOJHBIX M CTOU-
HBIX BOJIaX, YCTPaHSIOT J0OaBIEHHUEM pacTBOpa CYyJIb()aHUIOBON KHUCIOTHI,
OOBIYHO MPEIYCMOTPEHHOTO B U3MEPUTEIHHBIX KOMILJIEKTAX.

Obopyooeanue u peakmuegot

baromerp mro0oro Twma; rpyiia pe3suHOBas WIA MEIUIUHCKUMN IIIPUIL;
KOJI0a KOHWYecKass BMeCTUMOCThIO 250-300 MJI; CKIIIHKAa KHCJIOPOIHAsT KaJlno-
poBanHast (100-200 mi1) ¢ mpoOKoil; Memanka (CTEKISTHHbIE IIapHK, MajJovyKa U
T.I1.) U3BECTHOTO 00BEMa; TUIETKH MepHbIe Ha 1 Mit 1 10 MIT; TIOAIOH, TEPMOMETP
¢ rieHoi aenenus He o6oiee 0,5 °C.

PacTBOp conu Maprania; pacTBOp KOHIICHTPUPOBAHHOM CEPHOM KHUCIIOTHI
(1:2); pactBop THOCYIB(Data HaTpust (0,02 r-3xB/1); pacTBop Kpaxmana (0,5 %);
pacTBOP MOIMUA KAJIUS IIEJTOYHOM.

Ecnu B mabopaTopun ©MeroTcst MPUOOPHI SISt U3MEPEHUST COACPKAHUSI pac-
TBOPEHHOT'O B BOJI€ KUCJIOPO/aa (OKCUMETPHI), X C YCIIEXOM MOXKHO HCIOJIB30-
BaTh JIs BHIMOJIHEHUS aHAJIM30B B MOJIEBBIX YCIIOBUSIX.

O npucomosaenuu pacmeopos cm. npunodcerue 3.
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Omoop npoowi

OTt60p npo6 Ha coaepkanne PK umeer psim ocoOeHHOCTEN.

Jlns orbopa npo6 Ha PK B 0bmem cmygae (I'OCT 17.1.5.85) [43] uc-
MOJIB3YIOT 6aTOMETP, K KpaHy KOTOPOTO MPUKPETIIEHA PE3NHOBAsI TPyOKa /-
HoM 20-25 cM. J[st oTOopa mpod BOABI M3 TOBEPXHOCTHBIX TOPU3OHTOB HCITIOJIb-
3YIOT AMAIMPOBAHHYIO JTUOO CTEKISHHYIO mocyny. Eciam oTtOupaercs oOias
po6a BOABI JIJIs1 aHATM30B 0 Pa3HBIM KOMIIOHEHTaM, TO TIpo0da it onpeene-
Hust PK nomxkHa ObITH TTEpBOM, B3ATOM JIs TaibHEeIel 00paboTKH.

Bonoit u3 orobpaHHOM TIPOOBI OMONIACKUBAIOT 2-3 pa3a YUCThIE KaauOpo-
BaHHBIC CKJISTHKM U3 COCTaBa KOMIUIEKTa WM (eciu TpeOyercs clienuaibHas
MOJr0TOBKA P00, HAPUMEpP, OTCTAWBAHKE) CTEKIISIHHBIE OYThLIH.

HanosnHeHue CKISTHOK OCYIIECTBIISIOT CU(OHOM Uepe3 pe3nHOBYIO TPYOKY,
OIYILIEHHYIO JI0 JHA CKJISIHKH. [locne HarogHEeHWs KUCIOPOTHOW CKISIHKU JI0
TOpJIBIIIKA €€ HAITOJTHEHUE TPOI0JDKAIOT 10 TeX MOp, NTOKa HE BBUIBETCS OKO-
10 100 M1 BOJbI, T.€. TTOKA HE BBHITECHUTCS BOJIA, COMPUKACABINASCS C HAXOIUB-
IIMMCSI B CKJIIHKE BO3JyXOM, W €llle OJAUH 00beM. TpyOKy BBIHUMAIOT W3
CKJISTHKH, HE TIpeKpainas Toka BOJIbl U3 OaTroMeTpa. AHAJOTUYHO MPOBOJIAT 3a-
NOJTHEHUE CKJISTHKU M3 OyThUIM C aHATM3UPYEMOU BOJOW JTMOO OyThUIM U3 Oato-
MeTpa (B TIOCTICTHEM ClTydae pe3MHOBYIO TPYOKY crudoHa MOTpyKaroT puMep-
HO JI0 TIOJIOBUHBI BBICOTHI BOJIIHOTO cTOsI0A B OyThuH). Cpa3y Mocie 3amnojHe-
HUS CKJISTHKH TIPOU3BOAT (PHKCAITMIO KUCIOPO/1a, KaK OMUCAaHO HIKE.

OTt60p npoObI Ju1st U3MepeHus KoHtieHTparu PK HenocpeicTBeHHO Ha BO-
JIOEME BBITIOHSIIOT CJIETYIOIIM 00pa3oM.

* Otbepute npoOy BOJBI B CKJISHKY C MEIIAIKOMN, 3alOJIHSSA BOJOU
BECh 00bEM CKIISTHKHU.

* 3akpoilTe ckIsHKY MpoOkoi. (TouHOe M3MepeHHne TeMmepaTypsbl, at-
MochepHOro AaBJICHHS HEOOXOJAUMBI JUISI pacueTa CTEIEeHH HACHIICHUS
MPOOBI KUCIOPOIOM.)

Ilpumeuanue. B CKIIHKE HE JOJHKHO OCTAThCS Iy3BIPHKOB BO3JyXa. AHaIM-
3UpyiTe npoody, o BO3MOKHOCTH, CKOpEE.

Ilposeoenue ananusza

IIpornecc onpenenenuss PK nmpoBoauTcss B KMCIOPOIHBIX KaauOpPOBaH-
HBIX CKJISIHKaX U3 KOMIUJIEKTA U BKJIFOYAET:

— CHEHHATBHYI0 00pabOTKy MPOOBI JUIsl YCTPAHEHUS] MEIIAIOIIETrO BIIHSI-
HUSL TIpUMeEcel (BBIMOIHSAETCS MPU HEOOXOJUMOCTH, MPEUMYIIECTBEHHO IMPHU
aHaJIM3€ CTOYHBIX BOJ);

— (puxcarnuio KucCiIopoaa, MPOBOAUMYIO HEMEJIEHHO TOCIE 3arOJIHEHUS
KUCIIOPOJHOW CKJISTHKU;

— TUTPOBAHHUE, KOTOPOE MOKET OBITh IIPOBEACHO YePe3 HEKOTOPOE Bpe-
Ms (HO He 0ojIee CYyTOK).
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[Ipy BBIOJHEHWH aHANIN3a HECKOJBKO pa3 MOBTOPSIOTCS CIEAYIOIIHE
omnepaluH.

-

P 1. HanonHeHre MEpHBIX MUIETOK PacTBOPAMH MPOBOJST C
i MOMOIIBI0 MEAMIIMHCKOTO IINPHUIA C COCIUHUTEILHOU TpyO-
Koi (a He pTom!).

2. Ilepenoc pacTBOopa B HAIlOJHEHHOW MHIETKE MPOBOJIST
(mpu HEOOXOAMMOCTH), TEPMETHUYHO 3aKaB €€ BEPXHEE OTBEPCTHE
wees | TIATIBLIEM. PacTBOp HE OJDKEH KallaTh C IHUIETKH!

3. TlorpykeHue MUNeTKu ¢ pacCTBOPOM B KUCIOPOIHYIO CKIISIH-
" | Ky oCyLIECTBISIOT Ha IIyOUHY 2-3 CM, KaK [OKA3aHO HA PUCYHKE,
U IO MEPE BBUIMBAHUS PacTBOpa MOJHHUMAIOT BBepX. M3nuiiek

r_n.d_d"

=0 KHUJIKOCTH U3 CKJSIHKM CTEKAET 4epe3 Kpail Ha IO0JCTABICHHYIO
. gamky [lerpu.

s 4. Tlocrne BBenEHUS pacTBOpa CKISHKY OBICTPO 3aKpbIBAIOT

A poOKOM, ClIerka HAKJIOHUB e€. M3IHIIeK )KUIAKOCTH CTEKAeT 4e-

= pe3 Kpail. B CKisiHKEe HE AOKHO OCTaThCs ITy3bIPHKOB BO3IyXa.
CKJIsTHKa HE NOJKHA OCTAaBATHCS OTKPBITOM.

5. ComepXuMo€ CKISIHKA TEPEMENINBAIOT ITOMEMIEHHOW BHYTPb
CKJISIHKY MEILIAIKOW, YAEPKUBas CKIISIHKY PYKOH.

Onpeoenenue pacmeopeHHo20 KUcaopooa 6 600e nNpupoOHbIX 6000E€MO8.

1. BBemuTe B CKISIHKY Pa3HbIMU NUIETKaMy | Mul pacTBOpa Coiu
Maprasua, 3areM | mMi pacTBopa Woauaa Kauus U 1-2 Kamm pactBopa
CyJb(haMUHOBOM KUCIIOTBI, IIOCJIE YETO 3aKPONTE CKIISIHKY TIPOOKOM.

2. [lepememaTth CONEPKUMOE CKIISTHKU C TTOMOIIBIO UMEIOIIECUCS
BHYTPU MEIIAJKH, AepKa CKISIHKY B pyke. Jlaiite oTcTosIThCs 00pa-

3yrolemMycs ocajiky He MeHee 10 MuH.
Ilpumeuanue. CKIsHKY ¢ (PUKCUPOBAHHON MPOOKOW MOXKHO XPAaHUTh
B 3aTEMHEHHOM MecTe He 6ojee 1 cyTok.

Tumposanue

3. BeeauTe B CKISIHKY MUIETKOW 2 MJI pacTBOpa CEPHOU KH-
CJIOTHI, MOTPY>Kasi MUIETKY /10 0caaka (He B3My4YUBaTh!) U MOCTENECH-
HO MOJAHUMAs €€ BBEPX MO0 MEPE OMOPOKHEHUSI.

4. CKIJISIHKY 3aKpOMTe TIPOOKON U CONEPKUMOE TIEpEMEIIaifTe 10
pacTBOpeHUs OcaaKa.

5. ConepXuMoO€ CKJISHKM ITOJHOCTBIO TIEPEHECUTE B KOHH-
YEeCKyo KoJ0y Ha 250 mi1.

s AR, Ipumeuanue. Onpenenenune konueHTpamu PK B BoJie MOKHO BBITIOJIHATH

vowsons | TIyTEM TUTpOBaHMS yacTH mpoOsl. [Ipu sTom B konOy Ha 100 M mumuHApPOM

T nepenocs 50,0 Mt IpoOBI ¢ paCTBOPEHHBIM OCaIKOM. JlanbHeIIze onepamiu

NPOBOAAT KaK OMUCAHO HUKE 17151 00paOOTKH MOJTHOM MPOOBI.
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6. B Oroperky (NUMETKY), 3aKpEIJICHHYIO B IITaTUBE, U3 COCTaBa KOM-
rwiekta Haoepute 10 mi pacTBopa THOCyNIbdaTa U TUTPYUTE TIPOOY A0 cl1abo
KEJITOM OKpacKku. 3aTeM J00aBbTe MUMETKON 1 M1 pacTBOpa Kpaxmaina (pac-
TBOP B KOJIO€ CHHEET) U MPOA0KaTe TUTPOBAHHUE 10 MOJHOTO OOECIBEUH-
BaHUs PacTBOPA.

7. Onpenenute 001U 00bEM pacTBOpa THOCYJb(aTa, U3pacX0a0BaHHBIN
Ha TUTpOBaHUE (KaK /10, TaK U Mociie J00aBJIeHUs pacTBOpa KpaxMaia).

Butuucnenue pezynomamos ananusa.

B cnydae TuUTpoBaHHS BCETO KOJMYECTBA PacTBOpa B KHUCIOPOIHOM
CKJISTHKE MaccoBYI0 KoHIleHTparuio PK B ananusupyemoit mpode Boabl (Cy) B
MT/JI paccunTaiTe o hopmyJie:

~8-C;-V,-1000
PK (V _ \/1) >
rae 8 — SKBUBaJICHTHAs Macca aTOMAapHOTO KUCIIOPOAa;

C. — KOHIIEHTpamusi TUTPOBAHHOTO CTAaHJAAPTHOTO PacTBOpPa THOCYJIb-
dara, T — IKB/J;

V. — o0muit 00beM pacTBOpa THOCYJb(aTa, U3PaACX00BAaHHOTO HAa THUT-
poBaHue (10 1 Tocje 100aBIeHMUs pacTBOpa Kpaxmasna), Mil;

V — BHYTpeHHUN 00HeM KaTUOPOBAHHOW KUCIOPOIHOMN CKIISTHKH C 3a-
KPBITOW MPOOKOH (ompeaenserca 3apaHee Ul KaXJO0W CKISHKHA OTIIENb-
HO), MII;

Vi — cymmapHbiii 00b€M pacTBOPOB XJIOpHJIa MapraHiia U Hoauaa Ka-
s, TOOAaBICHHBIX B CKIIHKY mpu ¢ukcarmuu PK, a Taxke memramku, mi
(paccuutbiBaercs kak V; =1 + 1+0,5 = 2,5 mi);

1000 — ko3 punveHT nepecyeTa eAUHUL U3MEPEHUS U3 T/J1 B MT/ 1.

Ilpumeuanue. 1lpuHrMaercs, 4TO NOTEPU PACTBOPEHHOI'O KUCIOpPOAa B (PUKCH-

pPOBaHHOI (hopMe MPH CIHUBE M3IHUIIKOB >KUIAKOCTU U3 CKISHKUA U MPU BBITOJTHEHUH
JIPYTUX OTMEpalvii MHOTO MEHBIIIE pe3yJibTaTa U3MepeHui (MpeHeOpeKUMO MaJibl).

B ciydae tutpoBanusi yactu npoObl (50,0 MiI) B KUCIOPOAHOM CKIISTHKE
maccoByto koHieHTpaimio PK B anamusupyemoit mpode Boswt (Cp B MI/i1) pac-
CUMTBHIBAIOT 110 popmyiie:

Cx=8C,*V, 1000

50+(V-V))

Ilpumep pacuema KOHIIEHTPAITUN PACTBOPEHHOT'O KUCIOPO/Ia B BOJIC.

[Ipu obuieM oO0beMe pacTBopa THOCYIb(aTa, U3PACX0I0BAHHOTO HA TUT-
poBaHue, paBHOM 4,7 MJI, KOHIIEHTpaIuu pactBopa tuocyibdara 0,02 r-3ks/a
U o0beMe KuciaopoaHou ckisHku 102,5 mi copepkaHrue pacTBOPEHHOTO KH-
CJIOpOJIa PaCCUUTHIBACTCA KaK:

Cr= 4.7 -0,02 - 8 - 1000 = 7.52 wir/in
(102,5 — 2.5)
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Jlia onpeneneHust cmenenu Hacvblujenus 600bl KUCIOpoOoom MO Tabn. 16
OIPENETUTE BEINYMHY KOHUEHTPAIMU HACBIIIEHHOTO pacTBOpa KHUCJIOpPOAA B
Boze (C,, MI/i), HCXOMsI U3 TEMIIEPATYPhI BOJBI, 3aUKCUPOBAHHON B MOMEHT
oTOOopa MpoOHkI.

3aBHCHMMOCTHh PABHOBECHOM KOHIEHTPAIMM KHCJI0POAAa B BoJe
oT TeMnepatrypsl (atmochepHoe napieHue — 760 MM pT.cT.)

TaOnuma 16

PaBHOBecHas KOHIOCHTpanusd paCTBOPCHHOI'O KUCJIOPpOaa (B MI‘/J'I)

TeMHEIéaTypa’ MIpY U3MEHEHHUH TeMmIiepatypsl Ha necstoie noau ° C (Cy)

0 0,1 0,2 0,3 04 | 05 0,6 | 0,7 | 0,8 0,9
0 14,65 | 14,61 | 14,57 | 14,53 | 14,49 | 14,45 | 14,41 | 14,37 | 14,33 | 14,29
1 14,25 | 14,21 | 14,17 | 14,13 | 14,09 | 14,05 | 14,02 | 13,98 | 13,94 | 13,90
2 13,86 | 13,82 | 13,79 | 13,75 | 13,71 | 13,68 | 13,64 | 13,60 | 13,56 | 13,53
3 13,49 | 13,46 | 13,42 | 13,38 | 13,35 | 13,31 | 13,28 | 13,24 | 13,20 | 13,17
4 13,13 113,10 | 13,06 | 13,03 | 13,00 | 12,96 | 12,93 | 12,89 | 12,86 | 12,82
5 12,79 112,76 | 12,72 | 12,69 | 12,66 | 12,59 | 12,56 | 12,53 | 12,52 | 12,49
6 12,46 | 12,43 112,40 | 12,36 | 12,33 | 12,30 | 12,27 | 12,24 | 12,21 | 12,18
7 12,14 | 12,11 { 12,08 | 12,05 12,02 | 11,99 | 11,96 | 11,93 | 11,90 | 11,87
8 11,84 | 11,81 | 11,78 | 11,75 11,72 | 11,70 | 11,67 | 11,64 | 11,61 | 11,58
9 11,5511,52 11,49 | 11,47 11,44 | 11,41 | 11,38 | 11,35 | 11,33 | 11,30
10 11,27 111,24 | 11,22 | 11,19 | 11,16 | 11,14 | 11,11 | 11,08 | 11,06 | 11,03
11 11,00 | 10,98 | 10,95 | 10,93 | 10,90 | 10,87 | 10,85 | 10,82 | 10,80 | 10,77
12 10,75 | 10,72 | 10,70 | 10,67 | 10,65 | 10,62 | 10,60 | 10,57 | 10,55 | 10,52
13 10,50 | 10,48 | 10,45 | 10,43 | 10,40 | 10,38 | 10,36 | 10,33 | 10,31 | 10,28
14 10,26 | 10,24 | 10,22 | 10,19 | 10,17 | 10,15 | 10,12 | 10,10 | 10,08 | 10,06
15 10,03 110,01 {9,99 19,97 19,95 19,92 19,90 |9,88 |9,86 |9,84
16 9,82 19,79 19,77 19,75 19,73 19,71 19,69 |9,67 9,65 |9,63
17 9,61 (9,58 [9,56 |9,54 19,52 19,50 [9,48 [9,46 |9,44 |9,42
18 9,40 (9,38 19,36 |9,34 9,32 {930 |9,29 9,27 9,25 |9,23
19 921 (9,19 9,17 |9,15 9,13 [9,12 9,10 |9,08 |9,06 |9,04
20 9,02 19,00 {898 [897 [895 [893 891 890 |888 |886
21 8,84 882 |881 [879 877 875 |8,74 |8,772 |8,70 |8,68
22 8,67 |8,65 [8,63 |862 |8,60 |858 |856 |855 [853 |8,52
23 8,50 |8,48 |846 |845 |843 |842 |840 |8,38 |837 |8,35
24 8,33 18,32 [8,30 |829 |8,27 825 |824 |8,22 [821 |8§,19
25 8,18 |8,16 |8,14 |8 13 |8§,11 |810 |808 |8,07 |805 |8,04
26 8,02 |801 799 [798 |79 |795 793 17,92 [7,90 |7,89
27 7,87 786 |7,84 |7,83 | 781 |7,80 |7,78 |7,77 |7,75 |7,74
28 7,72 7,71 [7,69 |7,68 |7,66 |7,65 |7,64 |7,62 |7,61 |7,59
29 7,58 7,56 |7,55 |7,54 7,52 |7,51 |749 7,48 |747 |745
30 744 742 |741 |740 738 |737 |735 |7,34 |7,32 |73l

Jlanee paccuuTaiiTe CTeneHb HachImeHHs BoJibl KuciaopoaoMm (R) B % ¢
y4eToM (haKTHUECKOW BETMYMHBI aTMOC(EPHOTO AaBieHHUS 110 (GopMyIie:
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C,. -100-760
(C,-P)

rae 100 — koadduimeHT nepecyeTa eIUHUI] U3MEPEHUS U3 MT/11 B %,

760 — HOpMaibHOE aTMOC(epHOE TaBlIEHUE, MM PT.CT.;

C, — BenmMuWHA KOHIICHTPAIIMW HACHIIIEHHOTO pacTBOpa KHCIOpPOJa
IU1sl yCIIOBUHM O0TOOpa, ompeiesieHHas o tadiu.16.

P — daxkTuueckas Be1uyuHa aTMOC(EPHOTo JaBJICHUS B MOMEHT OTOO-
pa mpooOHI.

Ilpumeuanue. Ilpu OTCYTCTBUU JAaHHBIX 00 aTMOC(EPHOM JIaBIICHUH B MOMEHT

9

oTOOpa 10MyCKaeTcs ero MPUHUMATh PaBHBIM HOPMAJIbHOMY.

Ilpumep pacuema cTeN€HU HACBIIICHUS BOJIbI KUCIOPOIOM.
[Tpu 3navennsx Cpx = 7,52 mr/n, C, = 9,82 mr/n, P =735 MM pT. CT. ¥ TeM-
neparype BoJibl B MOMEHT 0TO0pa 16°C cTeneHb HaChIIIEHUSI COCTABJISIET:

. 1:52-100-760
9,82-735

=79,2%.

1.3.1. buoxumn4veckoe norpedjenue kucaopoaa (bI1K)

B mpupoaHoi Boje BOJOEMOB BCET/ia MPUCYTCTBYIOT OPraHUYECKUE Be-
mecTBa. MIX KOHIIEHTpauy MOTYT OBITh MHOTIa OY€Hb MaJIbI (HAIpUMep, B POJI-
HUKOBBIX U TAJIBIX BOjJax). [IpUpoTHEIMM UCTOYHMKAMHU OPraHUYECKUX BEILIECTB
SIBJISTIOTCS PA3pPyIIAIONTNECS OCTAHKA OPTaHU3MOB PACTUTEIILHOTO M KUBOTHOTO
MIPOMCXOXKICHHSI KaK KUBIINX B BOJIE, TaK U MOMABIIMX B BOJOEM C JIUCTBBI, 10
BO3IyXy, ¢ OeperoB u T.1. KpoMe mpupoAHBIX, CYIIECTBYIOT TaKKe€ TEXHOTEH-
HbIE UICTOYHUKHU OPTraHUYECKUX BEIIECTB: TPAHCIIOPTHBIC MpeanpusaTus (Hedre-
NPOAYKTHI), HEJUTIOI03HO-OYMaXHbIE W JiecolepepadaThIBarONIe KOMOWHATHI
(JIMTHUHBI), MICOKOMOWHATHI (O€IKOBBIE COCTUHEHHUS ), CEThbCKOXO03SIICTBEHHBIC
1 (eKanbHbIE CTOKU U T.J. OpraHnyecKue 3arpsi3HeHHMS ITOTa1al0T B BOJIOEM pas-
HBIMHU ITYTSIMH, TJIABHBIM 00pa30M CO CTOYHBIMHU BOJIAMH U JIOJKJICBBIMH TTOBEPX-
HOCTHBIMHU CMBIBAMHU C ITOYBBL.

B ecTecTBeHHBIX yCIIOBUSX HAXOJAIINECS B BOJC OpraHUYECKUE BEIIECT-
Ba pa3pylialTcs OaKTepUsIMH, IIpeTepIieBas adpooHOe OMOXUMHUIECKOE OKHIC-
JIeHHE ¢ 00pa3oBaHMEM JIByOKHCH yriepoza. [Ipu 3Tom Ha okuciieHne morpeo-
JISI€TCS paCTBOPEHHBIN B BOJIE KMCIOPOA. B BojoeMax ¢ OOJIBIIIMM CoIepyKaHM-
€M OpraHMYECKUX BellecTB Ooubimnas yacTh PK morpebnsercs Ha Onoxumude-
CKO€ OKHCJICHHE, JINIIIAas TaKUM 00pa3oM KUCIopoja Jpyrue opraHusmel. [1pu
ATOM YBEITUYMBAETCS KOJIMYECTBO OPTaHU3MOB, 0OJIE€ YCTOMYUBBIX K HU3KO-
My coaepkannio PK, ncue3aroT Kucaopoa0t00UBbI€ BUJIBI U MOSBIISIIOTCS BU-
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JIbl, TEPIHUMBIE K Tepunuty kuciaopoja. Takum oOpa3zom, B poriecce OMOXUMU-
YECKOTO OKHUCIIEHHSI OPTaHWYECKHUX BEIIECTB B BOJE MPOUCXOJUT YMEHBIIEHUE
koHleHTpauu PK, u 3Ta yObUTb KOCBEHHO SIBIISIETCSI MEPOU COJEpKaHUS B
BOJE OpraHMuYeckux BemecTB. COOTBETCTBYIOIIMK IOKA3aTellb KadecTBa
BOJIbl, XapaKTEpU3YIONIUH CyMMapHOE COAECPKAHUE B BOJIE OPraHUYECKUX Be-
IECTB, Ha3bIBaeTCs OMOXUMUUeCKUM notpedaenueM kuciaopona (bITK).

CreneHp 3arpsi3HEHUs BOJIbl OPTAaHUYECKUMH COCAUHEHUSMU OIpelie-
JSIOT KaK KOJUYECTBO KHUCIOPOJa, HEOOXOIUMOE ISl UX OKUCIICHUS MHK-
poopraHu3mMaMu B a’3poOHBIX yCIOBUsAX. buoxumuueckoe OKUCIEHUE pa3-
JUYHBIX BEIIECTB MPOUCXOAUT C Pa3IUYHON CcKOpocThio. K jerkooxwc-
asomumMcs («OUOJIOTUYECKU MSITKMM») BEIIECTBAM OTHOCAT (popmalbje-
rujl, Hu3mue anudarudeckue coupthl, henon, Gpypdypon u np. Cpeanee
NOJIO)KEHUE 3aHUMAIOT Kpe30Jibl, HAQTOJbI, KCUJICHOJIbI, PE30PLHUH, THPO-
KaTexuH, annoHoakTuBHbIe [IAB u np. MeminenHo paspymaroTcs «0uoso-
TUUYECKH KECTKHE» BEIIEeCTBA, TaKHUE, KaK TMAPOXUHOH, CYyJib(aHOJ, HEUO-
Horenusie [IAB u ap.

Onpenenenne BIIK ocHoBaHO Ha m3MepeHun KoHueHTpanuu PK B
npoOe BOJIbl HEMOCPEICTBEHHO MOCe 0TOOpa, a TaKKe MOocjie UHKYyOalnuu
npoObl. MTHKyOaIruo npoOsl MpoBOAST 0€3 J0CTyIa BO3JyXa B KUCIOPO/I-
HOU CKJIsTHKE (T.€. B TOHM ke mocyjne, riae omnpenensiercs 3Hadenue PK) B
TeUeHUE BPEMEHU, HEOOXOAUMOrO ISl TPOTEKAHUS PEAKIIMU OMOXUMUYE-
CKOTO OKHuCJIeHus. Tak Kak CKOPOCTb OMOXMMHUYECKOW peakIuh 3aBUCHUT
OT TeMIIepaTyphl, UHKYOAIMIO TPOBOJAT B PEKUME MOCTOSTHHON TemIepa-
Typbl (20 £ 1) °C, npuyeM OT TOYHOCTU MOAJEPKaHUS 3HAYCHUS TEeMIIe-
paTypbl 3aBUCUT TOYHOCTH BblmoJiHeHUs aHanu3a Ha BIIK. O6suHO ompe-
nenstot BIIK 3a 5 cyrok mnky6anuu (BIIKs), oqHako comepkaHne HEKO-
TOPBIX COEJMHEHUN Oonee MHPOPMATHUBHO XapaKTEPU3YETCS BEIUUYMHOU
BIIK 3a 10 cyroxk unu 3a nepuoa mnojHoro okucienus (bIIK;, nnwu
BIIK,,:x cooTBercTBeHHO). Ilorpemnocts B ompenenenuu BIIK moxer
BHECTU TaKXe€ OCBEIICHUE MNPOOBI, BIUAIONIEE HA XU3HEJIEATCIbHOCTD
MHUKPOOPTAaHU3MOB U CHOCOOHOE B HEKOTOPBIX ClIydasiX BbI3bIBATH (OTO-
xuMmuueckoe okucienue. [loatomy nHKyOamu npoosl MPoBOAST O6€3 J10cC-
TyIa cBeTa (B TEMHOM MECTE).

Bemmuuna BIIK yBenmunBaeTcs co BpeMEHEM, TOCTUTasi HEKOTOPOTO Mak-
cuManbHOrO 3HaueHus: bBIIK ., TprUdeM 3arpsi3HATENN pa3InyHON TPUPOIBI
MOTYT TOBBIIATh (TOHMWXaTh) 3HaueHue BIIK. JlnHamMuka OHMOXUMHUUYECKOTO
noTpedsieHus KUCIOpOoJa MPU OKHUCICHUH OPraHMYECKHX BEIIECTB B BOJIE
IpUBEJIEHA Ha puc. 1.
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BIK, mr/n

BMNKnonn. / /,

i § 1 + e
3 6 9 CvTku

Puc. 1. lunamuka OMOXMMUYECKOTO MOTPEOICHUS KUCIOPOIa:
a — JICTKOOKHUCIIAIOIHUECA BCHICCTBA — Caxapa, (I)OpMaJ'ILI[eFI/II[, CIIUPTHI, (1)6HOJ'H:>I n T.II.,
B — HOPMAJILHO OKHUCJISIFOIIHMECS BemecTBa — HaTONBI, Kpe3oubl, anuoreHHbie [1AB, cynbdanon
H T.II., C — TAXKCIIO OKHUCIAIOIIUCCA BCIICCTBA — HCMOHOI'CHHBIC HAB, THAPOXHUHOH U T.II.

Takum oOpazom, BITK — konu4ecTBO KUCIOpOJia B MuLIuMempax, Tpedye-
MO€ ISl OKHMCJICHHMSI HaxOoHIsIMXcs B 1 J1 BOJIBI OPraHMYECKUX BEILECTB B
a’pOOHBIX YCIIOBUSAX, 0€3 Joctyna cBeta, mpu 20 °C, 3a onpeaeneHHbI Tepro/I
B pe3yJIbTaTe MPOTEKAIOIINX B BOJIE OMOXMMHUYECKUX MpoIieccoB. OpUEHTHPO-
BOYHO npuHUMaroT, yTo BIIK;s cocraBmsier okono 70 % BIIK,y,, HO MOXKET co-
ctaBiATh OT 10 10 90 % B 3aBUCHMOCTH OT OKHCJISIOILIETOCS BEIIECTBRA.

B naboparopubix ycinoBusix Hapsany ¢ BIIK,.,, onpenensercs BIIK; —
OnoXuMHUYecKasi MOTPEOHOCTh B KUCTIOPOIE 32 5 CYTOK.

B moBepxHocTHBIX Bojgax BenuuuHbl BIIKs m3meHsroTcs oObIYHO B
npeaenax 0,54 mr OQ/I[M3 Y TOJBEP>KEHBI CE30HHBIM U CyTOYHBIM KOJE-
OaHMsIM.

Ce30HHBIE KOJIEOAHUS 3aBUCSIT B OCHOBHOM OT U3MEHEHUS TEMIIEPATYPHI
Y OT UCXOJHOM KOHIICHTPAIUM PAaCTBOPEHHOIO KHUCIOpoAa. BiusaHue temme-
paTyphl CKa3bIBAETCS Yepe3 €€ BO3JCUCTBHME Ha CKOPOCTH IMpolecca noTped-
JICHUS, KOTOpas yBEJIMYMBAECTCA B 2—3 pasza MpU MOBBIIICHUU TEMIEPaTypPhl
Ha 10 °C. BiousHue HavalbHOM KOHIIEHTPAI[MH KMCIOPOAa Ha Iporecc GHo-
XHMHUYECKOTO TOTPeOJICHUsI KUCIOpOJia CBSA3aHO C TE€M, UYTO 3HAYWTENIbHas
4aCcTh MUKPOOPTaHU3MOB UMEET CBOW KUCIOPOJAHBIA ONTUMYM JIJISI Pa3BUTHUSA
B LICJIOM U JJIs1 (PU3HOTOTMYECKON M OMOXUMHYECKON aKTUBHOCTH.

Cyrounsie kosiebanus BenuduH BIIKs Takke 3aBUCAT OT UCXOHON KOH-
LHEHTPAMH PACTBOPEHHOTO KUCIOPOAA, KOTOPas MOKET B TCUCHUE CYTOK U3-
MeHAThCS Ha 2,5 Mr O,/IM° B 3aBHCHUMOCTH OT COOTHOIIEHUS! HHTEHCHBHOCTH
MIPOIIECCOB €r0 MPOAYLHPOBaHUS U NOTpedeHus. BechMa 3HAUNTENbHBI U3-
MeHeHusa BeJMurH BIIKs B 3aBUCHMOCTH OT CTEIEHU 3arps3HEHHOCTH BOJIO-
emMoB (Tab:m1.17).

JInss  BOOOEMOB, 3arpsi3HCHHBIX IPEUMYIIECTBEHHO  XO3SUCTBEHHO-
ObITOBEIMH cTOYHBIMH Bojtamu, BITK s coctaBiaseT 00braHO 0K010 70% BITK, 00
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Tabmuua 17
Beanunnsl BIIK; B Bogoemax ¢ pa3jiM4HoOil cTeNeHbIo 3arpsa3HeHHocT [1]

CreneHsb 3arps3HeHUs (KJIacChl BOJOEMOB) BIIKs, Mr 02/I[M3
OueHb YHNCThIC 0,5-1,0
Yucteie 1,1-1,9
YMEPEHHO 3arpsA3HEHHBIE 2,0-2,9
3arpsi3sHEHHbIE 3,0-3,9
['psizHBIE 4,0-10,0
OueHb rpsi3HbIE 10,0

B 3aBucumoctu ot kareropuu Bogoema BennunHa bIIKs pernmamentupyer-
CsL CIeyIoImM oOpasoM: He Goiee 3 Mr O,/mM° sl BOZOEMOB XO3SHCTBEHHO-
ITUTHEBOTO BOOIIONB30BAHMS U He Goiee 6 Mr O/IM’ IUIsl BOZOEMOB XO3SHCT-
BEHHO-OBITOBOI'O M KYJIFTYpHOro Bojgonoiabs3oBanus. Jins mopeii (I u Il xartero-
pUM PHIOOXO3SCTBEHHOTO BOJIOTIOJIb30BAHMS) MATUCYTOYHAS TOTPEOHOCTH B
xucaopoze (BIIKs) mpu 20 °C He 1o/mKHa IPeBbIIaTh 2 Mr O/1M.

Onpenenenne BIIKs B MOBEpXHOCTHBIX BOJAX HCIOJIB3YETCA C LEIBIO
OLICHKU COJIEp’KaHUSI OMOXUMHUUYECKUA OKHUCISIEMBIX OPraHUYECKHX BEHIECTB,
YCJIOBUM OOMTAHUS TUJIPOOMOHTOB U B KAaU€CTBE MHTETPATIBLHOIO MOKa3aTes
3arpsi3HEHHOCTH BOJbl. HeoOxomumo wucmonb3oBaTh BenmmunHbl BITKs mpu
KOHTPOJIUPOBAHUU 3P(HEKTUBHOCTU PAOOTHI OUUCTHBIX COOPYKEHUM.

BIIK,o;x. IloMHBIM  OMOXMMHYECKMM  TIOTPEOJICHMEM  KHCIOpOJa
(BITK ony) cumTaeTCs KOJWYECTBO KHCIOPOaa, TpeOyemMoe IJis OKHUCICHUS
OpraHUYECKHUX MPUMECEH 10 Havasa npoleccoB HuTpudukaruu. KomuuectBo
KHCJIOPOA, PACXOLYyEMOE IS OKUCIEHUS aMMOHUWHOTO a30Ta A0 HUTPUTOB
u HUTpatoB, nipu onpenenenuu bIIK He yuuteiBaetcs. s OBITOBBIX CTOY-
HbIX BOJ| (0€3 CYIIECTBEHHOW MPUMECH MPOU3BOJCTBEHHBIX) OMPEICISIOT
BIIK,,, cunras, yro sta BeanuuHa 0ian3ka K BITK o

[Tonnas Ouosoruyeckas notpeoHocTh B kuciopoae BIIK ., Ayt BHYyT-
PEHHHUX BOJIOEMOB pbIOOX03siicTBeHHOTO Ha3HaueHus (I u Il kareropun) mpu
20°C He JOKHA IPEBLIIIATE 3 MT OZ/I[M3.

OCoOEHHOCTBIO OMOXMMHUYECKOTO OKUCJIEHHS] OPraHMYECKHX BELIECTB B
BOJIC SIBJISIETCSl COMYTCTBYIOIIMN €My MPOILIECC HUTPU(PUKAINK, WCKAKAIOIINUN
xXapakTep norpedaeHus Kuciopoaa (puc. 2).

Hutpudukanmuss npoTekaer 1moa  BO3JACHCTBUEM  OCOOBIX  HHUTPH-
bummpyromux 6aktepuii — Nitrozomonas, Nitrobacter u np. 9tu GakTepun obec-
MIEYMBAIOT OKUCIICHUE a30TCOJIEPKAIIUX COCTUHEHUI, KOTOPbIE OOBIYHO TIPUCYT-
CTBYIOT B 3aIPSI3HEHHBIX IPUPOIHBIX U HEKOTOPBIX CTOYHBIX BOAAX, U TEM CAMBIM
CHOCOOCTBYIOT MPEBPAIICHUIO a30Ta CHaYaJla U3 aMMOHUNHON B HUTPUTHYIO, a
3aTeM W HUTpaTHYIO (GopMbl. COOTBETCTBYIOIIME MPOIECCHI OIMMCHIBAIOTCS
YPaBHEHUSIMHU:

2NH, +30,=2HNO,+2H,0+2H +Q,
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2HN02+02:2HNO3+Q,
rae Q — sHeprus, BBICBOOOKIAIOMIASICS IPU PEAKIIHSIX.

[porecc HUTpUUKAMK TPOUCXOTUT U MPU UHKYOAIMK TIPOOBI B KUCIIO-
POIIHBIX CKIIsHKaX. KonnuecTBO KUCIOpoja, TolIeaIiee Ha HUTpUudUKaiuio,
MO>KET B HECKOJIbKO pa3 MpPEeBbIIaTh KOJUYECTBO KUCIOpOaa, Tpedyemoe s
OMOXMMHUYECKOTO OKHCJIEHUSI OPraHWYECKUX YTIEPOJACOJAEPKAIIUX COEAUHE-
Huitl. Hauano autpudukanmm Mo>XHO 3aMKCUPOBATh IO MUHUMYMY Ha rpadu-
ke cyrounsix npupanieHuid BIIK 3a nepuon unkyOarmu. Hurpudukanus Ha-
YMHAETCS MPUOIU3UTENILHO Ha 7-€ CYyTKH MHKYOaImu (CM. puc. 2), TO3TOMY Tpy
ompenenenun BIIK 3a 10 u Gonee cyTok HEOOXOAUMO BBOAWUTH B MPOOY CHEIH-
AJTbHBIE BEILIECTBA — MHTHUOUTOPHI, TOJABIISIIOININE KU3HEACATEIbHOCTh HUTPH-
bunpyronmx 0akTepHii, HO He BIUAIONTME HAa 0OBIYHYI0 MUKpOdIIOpY (T.€. Ha
OaKTepUU-OKUCIUTENN OPraHUYeCKUX coelrHeHuil). B kauecTBe MHruouropa
NPUMEHSIOT THOMOYEBUHY (THOKapOammul), KOTOPbIA BBOJSAT B MpoOy JIMOO B
pa30aBisIoNLy0 BOAY B KOHUEHTpauuu 0,5 Mr/mut.

r

[ Hutpudukauns

' Hauano
" HUTpUdMKaL

—— : b >
3 6 9  Cytu

Puc. 2. Usmenenue xapakrepa notpedIeHuss KUCIOPOo1a MPU HUTPUDUKAIIIH

B TO BpeMs kak U MPUPOIHBIE, U XO3SHCTBEHHO-OBITOBBIE CTOYHBIEC BO/IBI
co/iepkaT OOJbIIOE KOJIUYECTBO MHUKPOOPTaHU3MOB, CIIOCOOHBIX pPa3BH-
BAThCS 3@ CUET COJEPKAIIUXCS B BOJIE OPraHUYECKUX BENIECTB, MHOTHE BH-
Ibl TMIPOMBIIUIEHHBIX CTOYHBIX BOJI CTEPHWJIBHBI, WM COAEPKAT MHUKpPOOpra-
HU3MBI, KOTOpPBIE HE CITOCOOHBI K a’pOOHOI MepepadOTKe OPraHMYECKHX Be-
mectB. OgHAKO MUKPOOBI MOXHO aJanTHPOBATh (IMIPUCIOCOOUTH) K MPHUCYT-
CTBUIO Pa3jIUYHBIX COCAMHEHUH, B TOM 4MCJE€ TOKCHYHBIX. [loaTomy mpu
aHAJIN3€ TAaKUX CTOYHBIX BOJA (U1l HUX XapaKTEpPHO, KaK MPABUIIO, MOBHI-
IIEHHOE CO/IepKaHNe OPraHMYECKUX BEUIECTB) OOBIYHO MPUMEHSIOT pa30aB-
JIEHUE BOJIOM, HACKIIIIEHHON KUCIOPOJOM M CojeprKalieil 100aBKu aaanThpo-
BaHHBIX MUKpoopranu3mMoB. llpu onpenenenun BIIK ,, TpOMBILIIEHHBIX
CTOYHBIX BOJI MPeABAapUTEIbHAS aJanTaus MUKPO(hIOpbl UMEET pelIarolee
3HAYEHHE IS TIOJYyUYEHUsI JOCTOBEPHBIX PE3yJIbTAaTOB aHANIM3a, T.K. B COCTaB
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TaKWUX BOJI YaCTO BXOJST BEHIECTBA, KOTOPHIE CHIIBHO 3aMEJISIOT MPOIIECC
OMOXMMHUYECKOTO OKHUCJICHUS, & HHOTJ]a OKa3bIBAIOT TOKCHUECKOE IEUCTBUE
Ha OaKTepHaIbHYI0 MUKpO(DIIOpY.

JIist uccnenoBaHus pa3auyHbIX TPOMBIIUIEHHBIX CTOYHBIX BOJ, KOTOPBIE
TPYAHO MOABEPrarOTCsa OMOXMUMUYECKOMY OKHMCIIEHUIO, UCIIOJIb3yEMbId Me-
TOJ, MOXET MPUMEHAThCS B BapuaHTe onpeneneHus mnoaHoro BIIK
(BHKHOJIH)-

Ecnu B mpoOe 0ueHb MHOTO OPTaHUYECKHUX BEIIECTB, K HEM J100aBISIOT
pazbaBisitonIy0 Boay. JJisi JOCTUXKEHUSI MAaKCUMAJIbHOM TOYHOCTU aHau3a
BIIK ananusupyemasi mpoba wim cMech MpoObI C pa30aBIAIOIICH BOIOU
JOJDKHA COJIEpKATh TaKO€ KOJIMYECTBO KHUCIOPOJA, YTOOBI BO BpEMsl MHKY-
OaIMOHHOTO TMeproja MPOU30IIO CHIKEHUE €ro KOHLEHTPAIlUU Ha 2 MI/J
u Oojee, MpUYeM OCTAIOMIAACS KOHLEHTPAIUs KUCIOpOAa CIYCTS 5 CyTOK
WHKYOaIlMu JIOJKHA COCTaBJIAThL HE MeHee 3 Mr/i. Ecnu ke conepkanue PK B
BOJIE HEJIOCTATOYHO, TO MPOOY BOJIBI MPEBAPUTEIILHO a’pUPYIOT JJISI HACHI-
HICHUSI KUCIOPOJOM Bo3ayxa. Hanbonee npaBUIbHBIM (TOYHBIM) CUUTAETCS pe-
3yJbTAT TAKOTO OMPEIENICHUs, PU KOTOPOM H3pacxoAoBaHo okoiio S0 % mep-
BOHAYAJILHO MPUCYTCTBOBABIIIETO B MPOOE KUCIOPO/A.

B moBepxHocTHhIX Bogax BenuwumHa BIIKs komnebnercs B mpenmenax ot
0,5 mo 5,0 mr/m; oHa moABEp)KEHA CE30HHBIM 1M CYTOYHBIM M3MEHEHHSIM, KOTO-
pbi€, B OCHOBHOM, 3aBUCSIT OT U3MEHEHHUS TEMIIEPATYPHI U OT (PU3UOJIOTUUECKOMN
U OMOXMMUYECKOM aKTUBHOCTH MHMKpPOOPraHM3MOB. Becbma 3HAYMTEIbHBI H3-
meHeHus BIIKs mpupoaHbIx BOAOEMOB ITPpH 3arpsi3HEHUH CTOYHBIMU BOJIAMH.

Hopmatus Ha BIIK,;; HE TOKEH MPEBBILIATH: 11 BOJOEMOB XO3SCTBEH-
HO-TIMTHEBOT'O BOJIOTIONIL30BaHUSI — 3 MI/JI, JUIsi BOAOEMOB KYJIBTYPHO-OBITOBOTO
BOJOMNONB30BaHUS — 6 Mr/i. COOTBETCTBEHHO MOXHO OIICHUTH MPEJEIbHO
nomyctumMble 3HadeHust bIIKs i1 Tex ke BOJ0eMOB, paBHbIE IPUMEPHO 2 MI/J
u 4 Mr/m.

OmnpeneneHue KOHIEHTPAIIMN PACTBOPEHHOTO KUCIOPOAa P aHAJIU3€E BO-
nbl Ha BITK MoskeT BBIMOMHATHCS pa3iuyHbiMUA MeTogamu. Hambonee pacmpo-
ctpaneH s onpenenenus PK npu ananmmse BIIK meron nogomerprueckoro
TUTpOBaHUs — MeTo/1 Bunkiepa (moapoOHo onucaH B paszjeie «PacTBopeHHbIN
KHCIIOPOJI»).

Memaromiee Bnusinue Ha omnpenenenre bIIK okaseiBaroT mporeccel, mpouc-
XOZSIIKE B MPOOE B MPOMEKYTOK BPEMEHH MEXITy OTOOpOM MPOOBI U ee 00pa-
00TKOI B J1abopaTopu. [[j1st MCKITFOUEHUS 3TOTO BIMSHUS HAYMHATH OIpeiese-
HUE HEOOXO0JIUMO Cpa3y ke Ha MecTe 0TOopa mpoOkL. [Ipu 3TOM cremyer cobiro-
JaTh TE K€ YCIOBUSA, YTO U MpHU paboTe B JlabopaTopuu (XpaHeHHE MPOoObI B
TeMHOTe, 0e3 TocTyIa Bo3ayxa, mpu temmeparype 20°C).

[Tockonmpky anamu3 Ha BIIK cBs3zan ¢ onpenenenumem PK, memaromee
BJIMSTHUE HA PE3yJbTaT aHAIN3a MOTYT OKa3bIBaTh TE KE NPUMECH, KOTOPBIE Me-
maroT TouHoMy ornpezenennio PK (B3BelnieHHbIE W OKpallleHHBbIE BEIECTBA,
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OMOJOTUYECKN aKTHUBHBIC B3BEIICHHBIE BEIIECTBA, BOCCTAHOBUTEIN U OKHUC-
autenu). Cienyer OTMETUTh, YTO MEUIAIOIIEE BIUSIHUE YKA3aHHbIE KOMIIOHEH-
Thl OKA3bIBAIOT, KAK MPAaBUJIO, B KOHUEHTPALMUAX, BCTPEUAOIINXCS TOJBKO B
CTOYHBIX M 3arPSI3HEHHBIX TOBEPXHOCTHBIX BOJIAX.

B noneBom BapuanTe npemiaraeMbliii metoq onpeneiieHus bIIK mpemy-
cmarpuBaet onpeaeneHue BIIKs s oTHOCUTENbHO He3arps3HEHHBIX U OOBIYHO
JNOCTAaTOYHO HACBIIIEHHBIX KHACIOPOAOM MPUPOIHBIX MOBEPXHOCTHBIX BOJ, MO-
ATOMY a’spaius poo, nodaBiieHre pa30aBIAIONIei BOJbI U BBEACHUE UHTUOU-
TOPOB HUTPU(DPUKAIIMKU HE TTPOBOIATCS. MCronp3yeMblii METO]T MPUMEHSIETCS B
TOM YHCJIE JJI1 apOUTPaKHOTO aHaJIU3a MOBEPXHOCTHBIX U CTOYHBIX BOJ| MPHU
COJIEpKAaHUU OPTaHMYECKUX BEIECTB, COOTBETCTBYIOUIEM IMOTPEOJICHUIO KH-
CJIOpO/Ia Ha UX OKHCIeHHe 10 6 Mr/i. O HaKO TPU BBICOKOM COJIEp>KaHUU Opra-
HUYECKHUX BEIIECTB B BOJIE JIAHHBIM METOJI B IIpeIjlaraéMoM, YIPOIIIEHHOM, Ba-
pUaHTe HE MOXET JaTh TOUHBIX pe3yibTaToB (Bech PK pacxomyercs eie 110
OKOHYAaHUA S-THEBHOW HWHKYyOaIlMM), MO3TOMY HEOOXOIUMO MPUMEHSTh pa3-
OaBJieHHE TTPOOBI HE3aTrPS3HEHHOW a3pPUPOBAHHON BOJION.

AnbrepHaTUBHBIM MeTosiIoM ompenaenieHuss BIIK Moxer ObiTh MeTOf ¢
ANEKTPOJIHBIM (TIOTEHIIMOMETPUYECKUM) H3MepeHueM KoHueHTpaiuu PK ¢ mo-
MoIIbI0 okcuMmeTpa. [Ipu 3ToM cieayeT uMeTh B BUIY BCE BBIIICU3I0KEHHBIE
ocooernoctn BIIK kak mokaszaTens kadecTBa BOJBI, TAKXKEe OMOXMMHUUYECKHE
IIPOLIECCHI, MPOTEKAIOIINE B MPOOE.

Oobopyoosanue u peakmuegnl

O6opynoBaHue, peakTUBbI U TIPUHAICIKHOCTH JIJISl ONIPEICTICHHUS PacTBO-
PEHHOTO KHCIIOpOJa METOAOM BuHKIepa; KHUCIOpOIHBbIe KaTMOpPOBaHHBIE
CKJISIHKU I MHKyOupoBaHusi npo0; vamku I[letpu; TepmocraT-uHKYOaTOp,
oOecrnieynBarouil mojaep:xanue tremmneparypsl (20+1)°C.

Ilposeoenue ananuza

1. Otbepure mpoObI BOMIBI B KUCIOPOIHBIE CKIISTHKY (HE MEHee 3 IIIT.), KaKk
onmcaHo B Merojie onpeaenenus PK.

Ipumeuanue. JIns nony4eHus mpeaCcTaBUTEIILHON TPOOBI OTOOP PO BOJIBI TIPO-
BOAUTE, IO BOSMOXXHOCTH, HA YAAJICHUH OT 6eper0B, JAHa, BOJHBIX paCTeHI/Iﬁ u T.1I., KO-
TOPBIC MOI'YT OBITh UCTOYHUKAMH BBIIICJICHI/Iﬁ B BOAY OPTraHHYCCKHX BCUICCTB u/ W
MHKPOOPTraHU3MOB.

2. B nepBoii CKIISIHKE cpa3y ke (PUKCUPYUTE KUCIOPO/I U ONPEIEIUTE KOH-
ueHrpamuto PK.

3. Jlpyrue CKJISHKA — WHKYOaIlMOHHBIE (JIB€ WM OOJIBIIE) TTOMECTUTE B
TEMHOTE B MHKYyOaTOp 4epe3 BOJSHOU 3aTBOp M3 yamku [leTpu, kak mokazaHo
Ha PUCYHKE (3TO BOCHPEMSATCTBYET KOHTAKTY BOBI B CKIISIHKE C BO3JTyXOM).

Ipumeuanue. IHKyOauum »xenaTeabHO MOABEPTHYTh HECKOJIBKO P00, T.K. B CIIydae
MOJTYYEHUS OITMOOYHBIX PE3YIHTATOB (00 3TOM MOXHO CYAMTH MO CXOJAMMOCTH aHAINU30B
1po0) BBIIOJIHUTH aHAJIN3 TOBTOPHO OYyJIET YK€ HEBO3MOKHO.
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4. Ilo ucreueHn” 5 CyTOK MHKYOallMM B CKJISIHKaX OMPENIENUTE KOHIICH-
Tpaiuto ocrarouHoro PK kak cpemnee apudmernyeckoe pe3yabTaToB IO Ka-
KI0M MHKYOAITMOHHOU CKIISTHKE.

5. Paccuwmraiite 3Hauenue bBIIKs B Mr/n mo dhopmyire:

BHK5:C1-C2,
rae C,; — xoHuentpanus PK B mepBoHauansHol npobe, mr/i; C, — cpenHsis
koHueHtpanus PK 1o ucreyeHuu nepuojia MHKyOaIuu, Mr/J.

1.3.2. OkuciasseMocThb, HJIM XUMHUYECKOE
norpedsenue kuciaopoaa (XIIK)

Bennuunna, xapakTepu3yromas cCoJepKaHre B BOJE OPraHUYeCKUX ¥ MU-
HEPAITBHBIX BEIIECTB, OKUCISEMBIX OJTHUM M3 CHIIBHBIX XUMHUYECKUX OKHCIIH-
TeJIeH MPHU ONPEEICHHBIX YCIOBUAX, Ha3bIBAETCS OKUCIIEMOCTRI0. CyIiecT-
BYET HECKOJbKO BHJOB OKHCIISIEMOCTH BOJIBI: MEpMaHTaHaTHAas, OWXpOoMart-
Has, oJaTHas, nepueBas. Hanbosiee BpICOKAsI CTETIEHb OKUCICHUS JOCTHUTA-
€TCsl METOIaMHU OMXPOMATHOUW M MOJIATHON OKUCIISIEMOCTH BOJBI.

OKHCIIIEMOCTh BBIpaXAaeTCs B MIJITUTpaMMaXxX KHUCIOPOJa, MOIIEAIIEeTO
HA OKHCJICHHE OPraHUYECKHX BEIIECTB, COACPKAIIUXCS B 1 M BOJBL.

CocTaB OpraHUYeCKHX BEIIECTB B MPUPOIHBIX BoAaxX (HOpMUPYETCS MO
BIUSHUEM MHOTHX (hakTopoB. K 4ncily BaXKHEHIIMX OTHOCATCSI BHYTPUBOIO-
€MHBbIE OMOXMMHUYECKHE TIPOLIECCHl MPOAYIIMPOBAHUS U TpaHCHOPMAIUH, T10-
CTYIUICHUS U3 APYTUX BOJHBIX OOBEKTOB, C TOBEPXHOCTHBIMU U TIOI3€MHBIMHU
CTOKaMH, ¢ aTMOC(HEPHBIMU OCaJKaAMU, C TPOMBIIIJICHHBIMU U X035HCTBEHHO-
OBITOBBIMU CTOYHBIMHU Bogamu. OOpa3yromirecss B BOAOEME U MOCTYMArONue
B HETO U3BHE OPraHMYECKHE BEIIECTBA BEChbMa pa3HOOOpa3HbI 10 CBOEH IpH-
pOJE U XUMUYECKHUM CBOMCTBAaM, B TOM YHCJIE 110 YCTOMYUBOCTH K JIEUCTBUIO
pasHbIx okuciurtenei. COOTHOIIEHHE COACPKALIUXCS B BOJIE JIETKO- U TPY/-
HOOKHCJISIEMBIX BEIIECTB B 3HAYNUTEIHLHON Mepe BIUAET HAa OKUCISIEMOCTh BO-
IIbI B YCIIOBHUSIX TOTO WJIM MHOTO METOJIa €€ ONpe/IeICHUsI.

B noBepXHOCTHBIX BOAaX OpraHUYecKrue BEIIECTBAa HAXOSATCA B PACTBO-
PEHHOM, B3BELIEHHOM U KOJUIOMJHOM cocTosiHuAX. [locnennue B pyTHHHOM
aHalIu3e OTACJbHO HE YUMUTHIBAIOTCS, MOATOMY pa3IMYalOT OKHUCISEMOCTh
(GUIBTPOBaHHBIX (PAaCTBOPEHHOE OPraHMYECKOE BEIIECTBO) M HEPUIBTPO-
BaHHBIX (00IIIEE CO/Iep)KaHNE OPTaHMYECKUX BEIIECTB) MPOO.

BenuuuHbl OKUCISIEMOCTH TIPUPOIHBIX BOJ U3MEHSIOTCS B Mpenenax oT
J0JIed MUJUTUTPAMMOB IO JIECSITKOB MUJUIMTPAMMOB B JIUTPE B 3aBUCHUMOCTH
OT 001Iel OMOIOTUYECKON MPOAYKTUBHOCTH BOJOEMOB, CTETICHH 3arpsi3HEH-
HOCTH OPraHMYE€CKMMH BEIIECTBAMU U COCIMHEHUSIMU OMOTEHHBIX 3JIEMEH-
TOB, & TaKXKX€ OT BIUSHUS OPraHUYECKUX BEIIECTB €CTECTBEHHOTO MPOUCXOXK-
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JI€HUsI, TTOCTYyNAIIMUX U3 00J0T, TOPGSIHUKOB U T.M. [loBEepXHOCTHBIE BOJIbI
UMEIOT 00JIe€ BHICOKYIO OKUCIISIEMOCTh MO0 CPAaBHEHUIO C MOJ[3EMHBIMU (J1€Cs-
TBIC ¥ COTBIC JOIM MUIUTUIPAMMa Ha | IM°), HCKIIOYCHHE COCTABISIOT BOIBI
HEe(PTSIHBIX MECTOPOXKJACHUN U TPYHTOBBIE BOJIbI, MUTAIOLINECS 32 CYET OOJIOT.
[OpHBIC PEKH 1 03epa XapaKTePH3YIOTCSA OKUCIIEMOCTbI0 2—3 Mr O/mM’, pe-
KU paBHUHHBIE — 5—12 mr O/av’, peKu C OOJOTHBIM MUTAHUEM — JIECSITKHU
MHWJUTUTPaMMOB Ha | I[M3.

OKHUCHSIEMOCTh TOJBEPKEHA 3aKOHOMEPHBIM CE30HHBIM KOJEOAHUSIM.
Nx xapakTep onpenensiercs, ¢ OJJHOW CTOPOHBI, TUJIPOJIOTHYECKUM PEKUMOM
Y 3aBUCSIIIUM OT HEro MOCTYIUIEHUEM OPraHMYEeCKUX BEIMIECTB € BO0COOPA, C
JIPYTroM — THAPOOUOTIOTUYECKUM PEKUMOM.

B Bomoemax u BOJOTOKAX, MOJABEPKEHHBIX CUIBHOMY BO3JIECTBUIO XO-
35IUCTBEHHOM JIEATEIIbHOCTH YEI0BEKA, U3MEHEHHE OKUCIISIEMOCTH BBICTYIIAET
KAaK XapaKTepUCTHKA, OTPAKAIOIIAsl PEKUM MOCTYIUIEHUSI CTOYHBIX BOJ. JlJist
IPUPOIHBIX MaJIO3arPS3HEHHBIX BOJ PEKOMEHJIOBAHO OIPENEATh MePMAaH-
raHATHYI0 OKMCJISIEMOCTD; B 0oJiee 3arpsi3HEHHBIX BOJIAX OMPEIENSIIOT, KaK
paBWIo, OMXPOMATHYI0 OKucasieMocTh (XIIK).

B cooTBeTcTBUU C TpeOOBaHMSIMU K COCTaBYy M CBOMCTBaM BOJIbI BOJIO-
€MOB y MYHKTOB MUTHEBOTO BOJOMOJIb30BaHUs BennunHa XIIK He gomknHa
npeBbinath 15 Mr O/IM’; B 30HAX PEKPEallHH B BOXHBIX 00BEKTAX JIOIMyCKa-
ercs Bemmunua X11K no 30 mr O/,Z[MS.

B nporpammax mouutopunra XIIK ncnonbs3yeTcs B KauecTBE MEpPBI CO-
Jep>KaHus OPraHMYECKOro BEIIECTBA B MPOOE, KOTOPOE MOABEPKEHO OKHUCTIE-
HUIO CUJIbHBIM XUMUYECKUM okuciureneM. XIIK mpumensaror mis xapakre-
PUCTUKH COCTOSTHUS BOJOTOKOB M BOJIOEMOB, TIOCTYILJICHUSI OBITOBBIX U TMPO-
MBIIIUIEHHBIX CTOYHBIX BOJI (B TOM YHCJE, U CTEIIEHU UX OYUCTKH), a TAKKE
MOBEPXHOCTHOTO cTOKa (Tadsm. 18).

JInst BBIUMCIIEHUSI KOHUEHTPALMK yTIIEpoAa, COAEPKAIIEToCsl B OpraHu-
YeCcKuX BemecTBax, 3HaueHne XIIK (mr O/,Z[M3) yMmHoxaetcst Ha 0,375 (xo-
3¢ PUIMEHT, paBHBIM OTHOIIEHUIO KOJWYECTBA BEIIECTBA — KBUBAJICHTA YT-

JEpoada K KOJIMYCCTBY BCIHICCTBA — OKBHUBAJICHTA KI/ICJIOPOI[a).
Tabmauma 18

Beanuunnsi XIIK B BogoemMax ¢ pa3iM4HOM CTeNeHbIO 3arpsi3HeHHOCTH [1]

CreneHp 3arpsi3HeHUs (KJIacChl BOJOEMOB) XIIK, me O/om’
OuyeHb YuCThIC 1
Yucrteie 2
YMepeHHO 3arpsi3HEHHbIE 3
3arpsi3HEHHbIE 4
['psi3HBIE 5-15
OueHb rpsi3HbIe >15
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[IpucyTcTBytOIIME B BOJE OPraHUYECKUE COCAUHEHUS MOTYT IpeTeprie-
BaTh HE TOJIBKO a’dpOOHOE OMOXMMHYECKOE OKHCIICHHWE B PE3yJbTaTe KU3HE-
JeSTeNbHOCTH OakTepuid, ucrnonbzyemoe npu onpenenennn BIIK. Tlpu namu-
41U B MPoO€ BOJBI CUIILHBIX OKUCIUTENIEH U COOTBETCTBYIOIIMX YCIOBUI MPO-
TEKAIOT XUMHUYECKUE PEAKUUHU OKHCIECHHS OPraHWUYECKHX BEIIECTB, MPUYEM
XapaKTEPUCTUKOMN MpoIecca XUMUUECKOTO OKUCIICHHUSI, a TAaK:Ke MEpPOM copep-
KaHUs B MpoOe OpPraHMYECKUX BEIIECTB SIBJISICTCS MOTPEOJICHHE B PEaKIUu
KHUCIIOPOJla, XUMHUYECKHM CBSI3aHHOTO B oOkuciaurensix. llokaszarens, xa-
pPaKTepU3yIOIUH CyMMapHOE COJIEp>KaHUE B BOJE OPraHUYECKUX BEIECTB IO
KOJIMYECTBY HM3PACXOJOBAHHOIO HA OKHUCIIEHHME XUMUYECKH CBSI3aHHOTO KH-
CIIOpOJia, HA3bIBACTCS Xumuueckum nompedneruem kuciopooa (XIIK).
SBnsisice MHTErpaJIbHBIM (CyMMapHBIM) Tokazarenem, XIIK B Hacrosiee Bpe-
MSI CYMTAETCsl OJJHUM U3 Hanboliee HGOPMATUBHBIX MOKa3aTeseil aHTPOIOreH-
HOT'O 3arps3HEHUs BOJ. JTOT MOKa3aTellb, B TOM WM UHOM BapHaHTE, UCTIOJb-
3yeTCsl MIOBCEMECTHO MPU KOHTPOJIC KauecTBa MPUPOJIHBIX BOJI, UCCIICIOBAHUHI
CTOYHBIX BOJ U Ap. Pe3ynbrarsl onpeneseHusi OKUCISIEMOCTH BhIPAXKAOTCS B
MUJIJTUTpaMMaXx moTpeOieHHOro Kuciopoaa Ha 1 i1 Boasl (MrO/m).

OpnHako He Bce OPraHUYECKUE BELIECTBA B PABHOM CTEIIEHU YYaCTBYIOT B pe-
aKIIMM XUMHUYECKOTO OKUCIIEHHs. Tak ke, Kak ¥ MPpU OMOXUMHYECKOM OKUCIICHUH,
IIPA XUMHAYECKOM OKHCIIEHHUH MOYKHO BBIIEJUTH TPYMIBI JIETKO, HOPMAJIBHO U
TSDKEO OKUCISIOIINXCS OPraHndecKuX BemecTB. [loaToMy Beerna cymecTByer
pa3HuIla MEXIy TEOPETUYECKH BOZMOKHBIM M MPAKTUYECKU TOCTUTAEMbIM 3HA-
yeHusimu XI1K.

Teopernueckum 3HaueHre XIIK (XI1K,e,,) Ha3bIBaIOT KOJIMYECTBO KHUCIIO-
pona (WM OKUCTUTENS B MepecyeTe Ha KUCIOPOA) B MI/J, HEOOXOAUMOE ISt
MIOJTHOTO OKUCIIEHUS COACPIKAIUXCA B TPOOE OPraHMYeCKUX BEIECTB, T.€. BCeX
CIIOCOOHBIX OKHUCJISITHCSI DJIEMEHTOB U3 COCTAaBa OPraHUYECKOTO COEAUHEHUS.
[Ipy TakOM OKHCIIEHUH YIJIEPOJ TEOPETHUUECKHA KOJTUYECTBEHHO OKUCISIETCS 10
CO,, a cepa u docdop (ecnu oOHM TMPUCYTCTBYIOT B coeAHEHUN) — 10 SO; U
P,Os. A3oT mpeBpamaeTcs B aMMOHUMHYIO COJIb; KHCIIOPOJ, BXOJMBIIHUI B
COCTaB OKHCIIIEMBIX OPTaHUYECKUX MOJIEKYJI, SIBISIETCSI «CTPOUTEIbHBIM MaTe-
puaniom» st 00pa3yrolUXCcsl NPOAYKTOB OKUCIIECHHUS, a BOJOPO/ MEPEXOIUT B
cTtpykTypy H,O miim aMMOHMITHOM COJIH.

Hampumep, npu OKUCIEHHH CUHWIBHOW KHUCIOTHI M TJIMKOJISL MPOTEKAKOT
pEeaKIuu:

HCN+H20+O:NH3+C02;

H,NCH,COOH+30=NH;+2CO,+H,0.

[TpakTruecku ucnonb3dyeMble Metobl omnpenenenns XIIK naror pesynbra-
Thl, Onu3kue K XI1K e, HO BCErJa OTKIIOHSIONIMECS B TY WM UHYIO CTOPOHY.
[Tpu HAMUYUK TPYJTHO OKUCTISFOIIMXCSI OPTaHUYECKUX BEILIECTB UX OKUCIICHUE 32
BpEMsI PEAKIMK MPOXOAUT HE MOJIHOCTHIO, U 3TO MPUBOJIUT K 3aHMKEHHIO pe-
3ynbTara. B To e Bpemsi, Ipu HATMYUK B MPOOE HEOPraHUIECKUX BOCCTAHOBH-
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TEJEH, TaKke MOTPEOIISIFONIUX KUCIOPO Ha COOCTBEHHOE OKHCIICHUE, PE3YJIb-
TaT MOJTy4yaeTcs 3aBbilieHHbIN. CoBMecTHOE AeiicTBre 000uX (aKTOPOB U BhI-
3pIBaeT OTKJIOHEHHE peasibHOro XIIK or XITK ¢p.

Takum oOpazom, okucisgemocts, win XIIK, xapakrepusyer oowee koau-
YeCmeo co0epAHCAUUXCSL 8 600€ 80CCMAHOBUMENEU (OP2AHUYECKUX U HeOp2aHU-
YyecKux), peacupyrowmux ¢ CUIbHbIMU OKUciumensimy. B KauecTBe TakKUX OKHUC-
auTenel 0ObIYHO UCTOJIB3YIOT OMXpOoMaT- M NepMaHraHaT-aHUOHBI, U COOTBET-
CTBEHHO HA3bIBAIOTCSl OCHOBHBIE MeTO 1kl onpeesieHust XITK — OuxpomatHbiii u
nepMaHraHatHelil. ClieyeT OTMETUTh, YTO PE3YJIbTaThl OMPEICICHUS OKUCIIsie-
MOCTH OJTHOM M TOM € BOJBI C TIOMOIIBIO PA3HBIX OKUCIHUTEICH OOBIYHO HEO/I-
HO3HAYHBI W3-32 HEOJAMHAKOBOW CTENIEHW OKWCIIEHUS BEIIECTB, PUCYTCTBYIOIIMX
B Boje. Pe3ynpTaThl 3aBHCAT TakK€ OT CBOMCTB OKHCIIUTEINS, €r0 KOHIICHTpA-
UK, TeMIeparypsbl, pH, mpoaomKuTeTbHOCTH OKUCIIEHUs U 1p. [lomydaembie pe-
3yJIbTaThl COMOCTABUMBI TOJIBKO B TOM CIIydae, KOTJia MoyHO COOMOOeHbL 8ce )C-
JI0BUSL NPOBEOEHUST AHATIU3A.

buxpomamnasn oxucisemocms no3Bossger noiryunth 3HaueHue XIIK, nau-
oonee npudmkenHoe Kk XI1K ., T.€. Haubosee MoIHOE OKUCIIEHUE JOCTUTa-
etrcs OuxpomaTtoM Kanusi. [loatomy omnpenenenre OMXpoMaTHON OKUCIIEMOCTU
SIBIIIETCSI OCHOBHBIM MeTojioM ompeneneans XIIK. MMenHo OuxpomMaTHYO
OKHCIIIEMOCTh YaCTO Ha3bIBAIOT «XMMHUYECKUM TMOTpeOIeHHEM KHUcIopoaa». B
YCIOBHSIX 3TOTO METOAA OOJILIIMHCTBO OPraHUYECKUX COEAMHEHUN OKUCISETCS
Ha 95 % u Oonee, 0THAKO OKUCIISIFOTCSI HE BCE COSTMHEHUS (TOTYO0I1, OCH30J1, M1-
puauH, napadvH U Ap. TPaKTUUECKU HEe OoKucistoTes). Katanuzatopom okuc-
JeHUsT SIBISIETCSl CyNb(dar cepedpa, KOTOPhIA T00ABISIETCS B AaHATUTUYECKYIO
peuenTypy Uil YCKOPEHUSI PEaKIMU W MOBBIIIEHUS MOJHOTHI OKUCIECHHS Op-
raHUYeCKuX BemlecTB. M30bITOK OMXpoMaTa OTTUTPOBBIBAETCS PACTBOPOM CO-
m1 Mopa. Peaknuio mnpoBomsIT B KeCTKMX YycinoBusix — B 50 %-Ho#
(paz6aBnenue 1:1) cepHoit kucnote npu kumsiueHun. CoaepxaHre HeopraHuye-
CKUX BOCCTAHOBUTEJIECH B IIPOOE ONMPEACINSIOT OTIACIBHO CIEIUaTIbHBIMU METO-
namu 1 Beruntarot u3 XIIK npoosi.

buxpomar npu 3ToM BOCCTaHABIIMBAETCSI COITIACHO YPABHEHUIO:

Cr,0,7+ 14H +6e-=2Cr3 +7H,0.

B Takux ycroBusIX MOMydaeMbIid Pe3yibTaT OOBIYHO cocTaBisieT 95-98 %
0T XITK (eop-

Ha nmpumepe okucnenus ¢pranata Kaius OMXpOMaTOM PEaKIMI0 MOXKHO 3a-
nUcaTh CIEAYIOUM 00Pa3oM:

2K CgHsO4+10K,Cr,O+41H,S0~=16CO, +46H,O+10Cry(SO4)5+11K,SO;4

W3 ypaBHEHUs1 peakluy CIeAyeT, YTO Ha OKUCIEHHE 2 MoJieKyn ¢raiaTta
KaJIisl pacxoryeTcs 16 MoJieKyJl KUCIO0poJia, CBsI3aHHOTO B Ouxpomare. B Be-
coBoM oTHOIIEHUH XIIK o, 111 1 Mr ¢ranara kanus cocrasusier 1,175 mrO.

3nauenust XIIK,.,, (B M Kuciopoaa Ha 1 Mr BellecTBa) JJisi pa3HbIX
COEIMHEHHM, 110 TaHHBIM [26], mpuBeIeHbI B Ta0I. 19.
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Tabmuma 19
3navenus XIIK,,, 1151 pa3HbIX coeMHEHMIT

Coenqunenue XK e, MTO/T
IllaBeneBas kuciora 0,18
CuHUIBbHAS KUCIIOTA 0,59

I'mukons 0,64
I'mroxo3a 1,07
YKcycHas Kuciaora 1,07
Caxapo3a 1,12
MacnsHast KUCI0Ta 1,82
OTaHoa 2,09
Jlonenunben3oaT HaTpuUs 2,34
denon 2,38
byTtanon 2,59

buxpomarHasi OKHACISIEMOCTb OIPEEeTCs] METOJOM TUTpoBaHus. CooT-
BETCTBYIOIIIME METOJIUKH, C HE3HAYUTEIIbHBIMU PA3JIMUUSAMH, PErTIAMEHTUPOBA-
Hbl KaK OTEYECTBEHHBIMH PYKOBOSIIMMH JOKYMEHTAMH, TaK U MEXIyHapO/I-
HeIM ctaHgaproM MCO 6060. CornacHo MeToAy TUTPOBaHMs, M30OBITOK OH-
XpoMarta KaJlds IMOcCje ONepanuu OKUCIEHUs (YpaBHEHHUE PEAKIIMHU CM. BBIIIE)
OTTUTPOBBIBAIOT COJIbIO MoOpa B MPUCYTCTBUM MHIMKATOPA, B KAUECTBE KOTO-
poro oOBIYHO HcTONb3yeTCs (heppouH — komiuieke 1,10-penarponuna ¢ cynbda-
Ttom xkene3a (II) (B kauecTBe MHIUKATOpAa MOXKET OBITh TAKXKE HCHOJIh30BaHA
M-denunantpanunoBas kuciora). [Ipyu 3ToM KaTHOH Fe™' B TUTPAHTE pearu-
PYET ¢ KaTHOHOM XpOMa:

3Fe” +Cr''=3Fe’ + Cr'*

VHMKaTop 00pasyeT MHTEHCHBHO OKpallleHHoe coemunenne ¢ Fe”' u Gec-
nsetHoe — ¢ Fe’". Tlo sroii [IPUYMHE, KOrJa BOCCTaHOBJICHUE Cr’® o Cr' 3aBep-
meno, Fe’' pearupyer ¢ MHIMKaTopoM ¢ 00pa3oBaHHEM (epPOUHOBOIO KOM-
wiekca. [Ipu 3TOM OKpacka pacTBOpa OTYETIMBO HM3MEHSETCS OT CHHEBATO-
3€JIEHOH 10 KpaCHO-KOPUYHEBOMW, UYTO YKa3bIBAET MOMEHT OKOHYAHMS TUTPOBA-
HUsl. MOMEHT OKOHYaHHWSI TUTPOBAHUS MOXKET OBITh YCTAHOBJICH TaK)Ke MOTEH-
UOMETPHUYECKU.

Jlist onpenenenns XIIK, Hapsiay ¢ OKHCIEHHEM OMXpOMAaTOM, IMPOBOJISIT
TaKXe OKHCIIEHHE nepMaHraHaToM. COOTBETCTBYIOLIWN IMOKa3aTeb Ha3bIBa-
eTCS NEePMAH2AHAMHOU OKUCAAeMocmblo (32 PyOeKOM TakKe HUCIHOJIb3YIOT
TEPMHH «II€pMaHTaHATHBIN MUHIEKCY»). [lepMaHranaTHas OKUCIIIEMOCTh SIBJISIET-
Csl MEpOM 3arpsi3HEHUS BOJIbI OKHCISIEMBIMU OPTaHUYECKMMU U HEOpTraHH4e-
CKMMH BEILIECTBAMHM, CIIOCOOHBIMU K OKHCJICHHIO B YCJIOBHSIX aHAJIA3a, U Ta-
KUMH yCIIOBUAMH sABISItOTCA okucienue 0,01 H. pacTBopoM nepmaHraHara Ka-
JUsl B CEPHOKUCIION CpeJIe WM KUIISTYEHUH B TeueHue 10 MuH.

VYpaBHEeHHE peakluy MPU OKUCIEHUU MPOObI MIEPMAHTaHATOM MOXKHO 3a-
nUcaTh CIEIYIOINIMM 00pa3oMm:
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MnO,+8H +3e- = Mn* +4H,0

Jlyis omipenienieHusl MEepMaHraHATHOM OKHUCISIEMOCTH HCIIONB3yeTcs Ooree
MPOCTOM METOJI, YeM it OMXPOMATHON OKHCIISIEMOCTH, OTHAKO OH UMEET orpa-
HUYEHHOE IpUMEHEHHe. Tak, ONpelesieHHE NEPMAHIaHATHOM OKHCISIEMOCTH
MOKET OBITh PEKOMEHIOBAHO (M HIMPOKO HCIIOJIb3YETCs) JIUIIL MPU aHaJIM3e
NpUpOOHbIX BOJ JUIsl KOHTPOJS 3a JMHAMUKON COAEPXKAHUS JIETKOOKHUCIISIIO-
IIUXCS BEIIECTB MPUPOJHOTO MPOUCXOKIEHHUS (HApUMEpP, TYMUHOBBIX KH-
cnot). I 3To MOHATHO, T.K. "KECTKO" OKUCIISIOIIMECS OPTaHUUYECKUE 3arpsi3HU-
TEJH, YACTO MPUCYTCTBYIOIINE B CTOYHBIX BOJIaX, B MPUPOAHON BOJE MPAKTHAYE-
CKH He BcTpeuaroTcs. ClenyeT OTMETUTh TaKXKe, YTO UMEHHO NEPMAHSAHAMHAS
OKUCTIAAeMOCMb  A6nsiemcs  eOuHcmeeHnviM  nokasamenem XIIK, peenamen-
MUpyrowum Kaiecmeo numvegou 600wl coenacto CanlluH 2.1.4.559-96
(HopMatuB coctasisier 5,0 mrO/m) [44] .

OrnpenenieHre MepMaHTaHATHOM OKUCIISIEMOCTH MOJKET JIaBaTh HEKOPPEKT-
HBIE PE3YJIbTATHI IIPU AHAJIM3E CTOYHBIX BOJ MO CIAEAYIOIIUM MPUYAHAM:

1) nepMaHraHat — HeJIOCTATOYHO CUJIbHBIN OKUCIUTENb, TIO3TOMY OKUCJIE-
HUE MHOTMX BEIIECTB MPOXOAUT HEIIOJIHO WM COBCEM HE ITPOXOIUT;

2) OpU KUIISTYEHUH PACTBOPOB, COJEPKAIIUX MEPMAHTAHAT, MOCIEAHUI
paznaraercsi 10 JTUOKCHa MapraHia U KUCIOpoa (Kak B KUCJIOW, TaK U B IIIE-
JOYHOM cpenax). Beimagaromuii TUOKCH]T MapraHia KaTaIUTUYECKH YCKOPSIeT
MPOIIECC, OAHAKO B XOJIOCTOM Mpo0Oe UM OTHOCUTENILHO YHCTON BOZE ITOrO HE
poUCXOUT. ITporiecc OCIoKHAETCS TEM, YTO KOJIMYECTBO BBHINAAAIONIETO JIH-
OKCHJIa MapraHIila 3aBUCUT OT YCJIOBUM U COCTaBa aHAIU3UPYEMOU MPOOBHI.

Ciienyer OTMETUTh, YTO B MPHUPOJHBIX BOJAAX COJICPKAHHUE TPYIAHO OKHUC-
JISTIOUTUXCSI OPTaHUYECKUX BEIIECTB OOBIYHO KpailHe Majo, U pe3yJbTaThl, Mo-
Jdy4aemble TPU aHaIM3€ MPHUPOJHBIX BOJ OMXPOMATHBIM W TIEPMaHTaHATHBIM
METOJIaMH, IPAKTUYECKH IOCTATOYHO OJIU3KHU.

[lepMaHraHaTHytO OKHCIIIEMOCTh HCIIOJB3YIOT JUIsl OLEHKM KayecTBa
MUTHEBOM, BOJIOMPOBOHON BOJBI, IPUPOJTHON BOJBI UCTOYHUKOB BOJOCHAO-
xenus u 1p. Ee onpenenenune npenycmorperno 'OCT 2761 npu obcnenona-
HUU UCTOYHUKOB XO35MCTBEHHO-IUTHEBOTO BOJIOCHAOKEHU. boee 3arpsi3HeH-
HbI€ TIOBEPXHOCTHBIE M CTOYHBIE BOJIbI TAKXKE, C U3BECTHBIM MPUOIUKEHUEM,
MO>XHO aHAJIU3UPOBATH ITUM METOJIOM, OJHAKO UX HEOOXOIUMO pa30aBIIsTh.
[IepMaHraHaTHYHO OKHCIIIEMOCTH HEJIb3Sl paCCMATPUBATH KaK MEpPY TEOPETH-
YEeCKOro MOTPeOJIeHUsT KUCIOpOoAa WIM OOUIETO COAEp>KaHUS OPraHUYEeCKUX
BEILIECTB B BOJIE, T.K. PSAJl OPraHUYECKUX COCAUHEHUN B YCIIOBUSX 3TOTO METO-
114 OKUCIISIETCS JIUIIb YaCTUYHO.

Takum oOpazom, s xapaktepuctuku XIIK kak mokazaTenss XuMHUIecKon
AKTUBHOCTH MPOOBI, TPAAUIIMOHHO HCIIOJIB3YIOTCSI METOJbI «MOKPON» XUMUHU.
Tem He menee, XIIK onpenensitoT Takxke U «CyXUMUW TPUOOPHBIMU METOIAMH.
Hanpumep, MeTonamu CKuraHusi OpraHudeCKUX BEIIECTB MPOOBI B TOKE KHUCIIO-
pona unu CO,. T METOMIbI TAK)Ke MO3BOJIAIOT MOJIYUYUTh PE3yJbTaThl, OJIU3-
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ke XIIK. .o, 0THaKO TpeOyrOT NpUOOPHOTrO OCHAIICHHMS, a TPUOOPHI — COOT-
BETCTBYIOIIETO OOCTYKUBAHUS, IIOBEPKH U T.II.

Mewarom tounomy omnpenenenuo XIIK B mepByr ouepenb, XIOpUAI-
aHUOHBI, KaK MPaBUIIO, COAECPIKAIIUECS B IPUPOTHBIX U, 0OCOOEHHO, B CTOUHBIX
BOJAX. XJIOPUBI OKUCIISIFOTCSI B YCIOBHSIX aHaIM3a [0 3JEMEHTAPHOIO XJIOpa,
M03TOMY TP COJIEP’KAaHUU B TIPOOE B KOHIIEHTpaIuK cBbImie 300 Mr/i ux Bius-
HUE yCTpaHsieTcd (WM MUHMMHU3UPYETCS) MyTeM N00aBlieHUs Cyib(ara pTyTH
(Il) B kommuectse 22,2 mr H,SO4 Ha 1 Mr C1. Obpa3zyronuiicss Maaouccoyu-
poBanHbI xiopu pryTH (II) ycToHYMB B MpUCYTCTBUM OOJIBIION KOHIIEHTpA-
IIUU CEPHOM KHUCIIOTHI M OUXpomara.

Onpenenenrio TaKkKe MEIIat0T HUTPUTHI, 4YaCTO MPUCYTCTBYIOLIUE B BOJIAX,
MPOLIEAIINX OMOXUMHUYECKYIO OUMCTKY. [l MX ycTpaHeHus B IpoOy BBOJSAT IO
10 Mr cynsdamuaoBo# kuciaoThl Ha 3 Mr NO, . [Ipu kunsiueHun pacTBopa HUT-
PUT-aHUOHBI YAAJISIOTCS B BUJIE a30Ta, a U30BITOK CYJIb(PaMUHOBON KUCIIOTHI TIe-
PEXOIUT B CYJIb(haT aMMOHHUSI:

HzNSOon+I‘H\102:N2+stO4+HQO,

H,NSO,OH +H,0=NH/HSO,.

[ToMuMO XJIOPUIIOB ¥ HUTPHUTOB, OMPEACTICHUIO MEIIAIOT CYJIb(HIBI, CEPOBO-
JIOpO/T 1 kene30. Bee ykazaHHbIe COeTMHEHS, TIPU UX TPUCYTCTBUU B TIPOOE, MOTYT
OBITH ONpe/IeNIeHbl MHIVBUIYATHHO, U PE3YJIbTAT aHaJIM3a Ha OKUCISIEMOCTh, B Ta-
KOM CITy4yae, YMEHbBIIAIOT Ha BEJIMYUHY MOTPEOJICHHUS KUCIOpOJa STUMHU COEJIH-
HeHusimu. B wactHocty, 1 mr H,S coorBerctByer 0,47 mMr O; 1 mr NO, = —
0,35 Mr O; 1 mr Fe* — 0,14 mr O.

Hopwmartusbel Ha XIIK B Boje BOIOEMOB: sl MUTHEBOM BOAbI — 5,0 mMrO/n
(st mepmanranaTHo okucisiemoctH), XI1K — 15 mrO/m.

1.3.3. BAXPOMATHAS OKUCJISIEMOCTD
(YCKOPEHHBI METO])

Onpenenenue OMXPOMATHOW OKHUCIISIEMOCTH MOXKET MPOBOJIUTHCS apOUT-
paXHBIM U YCKOpPEHHBIM MeToaamu. O0a MeToaa SBISIFOTCS TUTPUMETpHYE-
CKUMHU. BBHIly CIIO)XHOCTH apOuTpakHoro metofa ompenenenuss XIIK Hinke
MbI IPUBOJIUM TOJIBKO YCKOPEHHBIM METO/1, KOTOPBIM MOKHO CUATATh YIPOIIECH-
HOW MoauduKkaruen apoutpaxHoro. [I[puBOIMMBII METO] BITOJHE MOXKET OBITH
pealii30BaH B IMOJIEBBIX YCJIOBUSX WM MPU OTCYTCTBUU JIAOOPATOPHOM Oa3bl
(HampuMmep, B MPOU3BOACTBEHHBIX YCIOBHUAX) U MPUTOJICH AJISI aHAlIM3a CTOY-
HBIX M 3arpsi3HEHHBIX MPUPOAHBIX BOJA. OH Hallesl NPUMEHEHUE JIsl TOCTOSH-
HBIX ©KETHEBHBIX AHAJIM30B, MPOBOAMMBIX ISl KOHTPOJSI paOOThl OYUCTHBIX
COOPYKEHHI, COCTOSIHUSL BOJIBI B BOAOEMAaxX W Ap. Pe3ynbTaTel omnpeneseHui,
MOJTy4aeMble YCKOPEHHBIM METO/I0M, OOBIYHO HECKOJBKO HUXE, YEM MPU aHa-
au3ax apOUTpPaXHBIM METOJOM, OJHAKO OHU XOPOIIO BOCHPOM3BOAMMBI U
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KOPPEJIUPYIOT C €ro pe3ysibTaTaMu. Bocpon3BOIMMOCTh PE3yJIbTaTOB, MOY-
YaeMbIX YCKOPEHHBIM METOJIOM, OOBSICHAETCS TE€M, YTO B OJHOM U TOM XK€
BOJloeME€ (CTOYHOM BOJIE, TEXHOJOTMYECKONW MNpoOde W T.N.) MPUCYTCTBYET
MPAKTUYECKU OJIMH U TOT K€ «OyKET» OKUCISEMBIX OPTraHUYECKUX COEUHE-
Huil. Pacxoxnenns Mexay pe3yibTaTaMi YCKOPEHHOTO U apOUTPaKHOTO Me-
TOJOB MOTYT OBbITh 3HAYUTEIHHBIMU B T€X CIIyd4asX, KOrjaa B mpobax MpUcyT-
CTBYIOT TPYJHO OKHCIISIEMbIE BEIIIECTBA — HAIIPUMEP, YKCYCHAsI KHCIIOTa, aja-
HUH, O0eH3on u ap. [IpakTudecku ke BBOAAT KOdG(HUIIMEHT mepecuera s
KOPPEKTUPOBKHU PE3YIBTATOB YCKOPEHHOTO METO/Ia U UX NMPUBENCHUS (C HEKO-
TOPOM MOTPEUTHOCTHIO) K apOUTPAKHOMY .

['maBHast 0cOOEHHOCTH YCKOpEeHHOTO MeToja onpeaenenus XIIK — mo-
BBIIIEHHAs] KOHIIEHTpAIUsl UCIOJIb3yEeMOr0 pacTBOpa CEpHOM KHUCIOTHI (MpHU-
MEHsETCsl Hepa30aBjieHHas: KOHIEHTPUPOBaHHAsI CEpHasl KUCIoTa). B Takux
YCIOBHSIX HE TpeOyeTcsl CIelralibHOro HarpeBaHus MpoObl, T.K. €€ TeMIiepa-
Typa TOBBIIIAETCS 10 HEOOXOAUMBIX 3HAYEHUW 3a CUET TEIUIa, BBIICIIAEMOTrO
npu paz0aBI€HUU CEPHOM KUCIOTHL. IMEHHO B 3TOM COCTOUT OCHOBHOE OTJIH-
Yyre YCKOPEHHOTO METOJIa OT apOUTPaKHOTO, T.K. B MOCJIETHEM TPOOY HEOOXO-
MO KHUIISITUTH O0JIiee Yaca B CEPHOKHMCIOTHOM pacTBOpEe OMXpomara Kawsl.
DTO CO3JaeT Psii MPEUMYLIECTB YCKOPEHHOTO METO/Ia Mepe]; apOUuTpaKHbIM,
pacimpsieT 00JacTh ero npuMeHeHus. Cieayer OTMETUTb, YTO TPU OIpeese-
Huu XIIK yCKOpEeHHBIM METOJIOM OKHCIJIEHUE IPOBOJAT O€3 J100aBiIeHUs KaTa-
nu3atopa — cynbdara cepedpa. [Ipy 3ToM HECKOJIBKO CHUXKAETCS TOYHOCTh aHa-
JM3a 32 CUET HETIOJIHOTO OKUCIICHUSI YaCTU TPYAHO OKHUCIISIOIIUXCS OpraHnye-
CKHX BEILIECTB.

YckopeHHbI MeTon npuMeHsieTcs npu 3HadeHusx XIIK He Mmenee
50 mrO/n u we 6onee 4000 mrO/i, mpu OOJBIIKUX 3HAUYCHUSIX MPOOY HEOOXO-
JIMMO pa30aBUTh.

Obopyoosanue u peakmugwl

Konba koHWYecKas TUIOCKOJOHHAsT U3 TEPMOCTOMKOTO CTEKJa Ha
150-200 mun, mHnNeTKa-KanenbHUIA, MHUIETKU MEPHBIE, [MWINHIAP MEPHBIA
Ha 100 ML

3aluTHBIE OYKHU, IEPUYATKHU.

Boga auctuinvupoBaHHas Wiu OMAMCTUILTMPOBAHHAS, PACTBOP OMXpoMara
kanmus (0,25 H.), pacTBOp conu Mopa TUTpOBaHHBIN, CEpHAasi KMUCJIOTAa KOHIIEH-
TpupoBaHHas, cyiabdar prytu (II) xpucrammmueckuit B kamncynax mo 0,2 T,
pacTBOp UHIUKaTOpa GhepponHa.

Ilpumeuanue. Boxy DTuCTUINIMPOBAHHYIO HEOOXOAMMO IPOBEPUTH HA OTCYTCT-
BHE€ OPraHUYECKHUX BEIIECTB B XOJIOCTOM Ipole.

O npucomosgneHuu pacmeopos cm. npuiodicenue 3.
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Omoop u xpanenue npoo

KonmdectBo mpoObl, oTOMpaeMoii Ha aHaJIM3 YCKOPEHHBIM METOJIOM, 3aBHU-
cuT oT oxkujpaemoro 3HadeHus XIIK umccnemyemoit Boabl. COOTBETCTBYIOIINE
JaHHBIE TIPUBECHBI B Ta0. 20.

Tabmmna 20
Oxupaemoe 3Hauenne XI1K KonnuectBo npoOsbl 1715 aHanmm3a
50-500 5 M
500-4000 1 mn
Csaiie 4000 [Tpoby HeobxoauMo pa3oaBUTh

B 3aBucumoctu ot uenen ananmsa onpenenenue XIIK MoxHO mpoBoauTh B
He(UIBTPOBAHHON WM (PUIBLTpOBaHHOW TpoOe. B mocnenneM ciydae mpoOy
GUIBTPYIOT Yepe3 MeMOpaHHBIA WK OyMasKHBIA QUITBTP.

Omnpenenenne XIIK

1. B konmueckyro konOy Ha 150-200 M1 ¢ TOMOIIBIO MTUIETKH TOMECTUTE
poOy BOJIbI B HEOOXOAUMOM KoJruecTBe (cM. Tabi. 20).

2. K mpobe munetkoit no6asbre 2,5 mu 0,25 H. pacTBopa Ouxpomara
KaJIuA.

3. K pactBopy nob6aBbTe comepxumoe Kamncyibl (okoso 0,2 1) cynbdara
prytu (II).

4. K conmepxumMoMy KOJIOBI, IIEpeMEIInBasi pacTBOpP MOKAYMBAHUEM, OC-
TOPOXXKHO 00aBbTE€ MHUMETKOW KOHIEHTPUPOBAHHYIO CEPHYIO KHCIOTY B KO-
audyectBe 7,5 M Ha 1 M nipoOsl b0 15 mi Ha 5 mul OpoObl (mexnuka

oe3onacnocmu!)

Ilpumeuanue. B nanHON onepanuu TeMmIeparypa pacTBOpa NMOJHUMAETCS BBILIE
100 °C.

5.Konly BbIAEpKUTE 2 MUH., TIOCJIE YEr0 pacTBOP OXJIAJUTE 10 KOMHAT-
HOM TeMIIEPaTypPhl.

6.B xonlOy mepHbiM muaMHApoM Tpuieite 100 M TUCTUITMPOBAHHOM
BOJIBL.

7. B xonby nob6apwsTe 3-4 Karm pacTBopa GpeppouHa.

8.0TrTUTpyiiTe U30BITOK OMXpoMara pacTBOPOM coyii Mopa ¢ MOMOIIBIO
MTUTIETKY WA OFOPETKH.

[Ipu TuTpOBaHMM OmpeAennuTe 00beMbl pacTBOpa coiau Mopa, pacxomye-
MbI€ B x0J1e aHa3a (VA = Vao — Vaxk), ¥ B X0510CTOM OMbITE (Vi = Vo — V).

9.IIpoBeaute XOJIOCTON OMBIT, UCTIOIB3YSI BMECTO MPOOBI YUCTYIO AUCTHII-
JIMPOBAHHYIO WM OMIMCTUUIMPOBAHHYIO BOJY B TOM K€ KOJIMYECTBE.

[To pesynsTatam TuTpoBaHus Beraucisercs XIIK uccnemyemoit mpoObl Bo-
Il TI0 crieytoneit hopmyie:

NTTK = V, -V, -N-8-1000

\Y
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rae Va u Vi — 00beMbl pacTBOpa coiii Mopa, u3pacxoj0BaHHOTO Ha TUTPO-
BaHHE B XOJIOCTOM OIIBITE U TIPU aHAJIU3€ MPOOBI COOTBETCTBEHHO, MJT;

N — HOpMaJILHOCTh TUTPOBAHHOTO pacTBOpa coiu Mopa, r-3KB/;

V — 00beM aHanu3upyeMoi mpoObl CTOYHOM BOJBI, MII;

8 — SKBUBAJICHT KUCJIOPOAA.

Konmponb mounocmu ananuza

KoHTposib TOYHOCTH aHaIM3a HA OMXPOMATHYIO OKUCIISIEMOCTh ITPOBOJISIT C
MOMOIIIbIO CTAHJIAPTHOTO PACTBOPA, B KAUYECTBE KOTOPOTO UCTIONB3YIOT BOIHBII
pactBop Oudranara kamus (KCsHsO4) B xonnentpanuu 2,0824 mmodnw/i. Ilo-
TpeOJeHNEe KUCIOpOoaa MPU KMCIOJb30BAHUM TaKOTO0 PAacTBOpa B KadyeCTBE
poObI cooTBeTcTBYET 3HAUeHHI0 XIIK 500 mrO/m.

1.4. METAJIJUIbBI B BOJIE

Kese30 odmree. JKenezo — o1vH U3 caMbIX PacIPOCTPAHEHHBIX AJIEMEHTOB
B nipupojie. Ero coxepxkanue B 3eMHOM Kope cocTaBisieT okouo 4,7 % no mac-
ce, TI0ITOMY JKeJIe30, C TOYKH 3PEHHUsl €ro paclpOCTPAaHEHHOCTH B TPHUPOJIE,
NIPUHATO Ha3bIBaTh MakpodjemeHToM. M3BectHo cBbime 300 MuHEpanos, co-
IepKalux CcoequHeHust xkeneza. Cpead HUX — MArHUTHBIM KEJIE3HAK
a-FeO(OH), Oypeoiit xene3nsk Fe;04-H,O, remMatut (KpacHBIN JKeNE3HSK),
ruaporetut, cuaeput FeCO;, maruutHbid komuenan FeS, (x=1-1,4), owcene-
30mapeanyesvie KoHkpeyuu 1 Ap. Keae30 TakkKe ABISETCS )KU3HEHHO BaX-
HBIM MUKPORJIEMEHTOM JIJIsl ’KUBBIX OPTaHU3MOB U PACTEHUM, T.€. DJIEMEHTOM,
HEOOXOJIUMBIM JIJIS )KU3HEICSITEIbHOCTH B MaJIbIX KOJMYECTBAX.

['1aBHBIMU MCTOYHUKAMU COEJIMHEHUH Kejie3a B MOBEPXHOCTHBIX BOJAX
SBJISIFOTCSL TTPOIIECCHI XMMUYECKOTO BBIBETPUBAHMS TOPHBIX MOPOJ, COMPOBO-
AKIAIOIINECS UX MEXaHUYECKUM pa3pyIlIeHUEM U pacTBopeHreM. B mpoiecce
B3aMMO/JICUCTBUA C COJICPKAIIMMUCS B MPHUPOJHBIX BOAAX MUHEPAJIbHBIMHA H
OpraHWYECKUMH BEIIeCTBAMU 00pa3zyeTcsi CIOXKHBIA KOMIUIEKC COSTUHEHUN
xKeJeza, HaXOSMIUXCS B BOJIE B PACTBOPEHHOM, KOJIJIOMAHOM U B3BEIICHHOM
COCTOSTHUSIX. 3HAUUTEJIbHBIE KOJIMYECTBA >KeJie3a MOCTYHalT C MOJA3EMHBIM
CTOKOM M CO CTOYHBIMU BOJAMU MPEANPUSTAN METAJLTypruueckoi, MeTajuio-
00pabaThIBaIOIIEe, TEKCTHJIHHOM, JIAKOKPACOUYHOW MPOMBIIIJIEHHOCTH H
CEJIbCKOXO035IMCTBEHHBIMUA CTOKAMU.

da30BbIC PaBHOBECHUS 3aBUCAT OT XMMHUYECKOro cocraBa Boja, pH, Eh
(OKMCIMTENIbHO-BOCCTAHOBUTEIBLHOIO MOTEHI[MAIA) U B HEKOTOPOU CTENEeHU
OT TeMneparypsl. B pyTHHHOM aHanv3e BO B3BEUIEHHYIO (POPMY BBLACISIIOTCS
yacTuilbl pazmepom Oosee 0,45 mxm. OHa npeacTaBieHa TPEUMYIIIECTBEHHO
KEJIC30COIePKAITUMU MUHEpaJlaMH, THAPATOM OKCHJIa JKejie3a U COeJUHe-
HUSMU JKelie3a, COPOMPOBAHHBIMU Ha B3BeCSX. VICTUHHO pPacTBOPEHHYIO U
KOJUIOUJHYIO (OpMBI OOBIYHO PacCMaTpPUBAIOT COBMECTHO. PacTBopeHHOE
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YKEJIE30 TMPEJICTABICHO COCAMHEHUSIMU, HAXOASIIMMUCS B MOHHOU (opme B
BHUJIE TUAPOKCOKOMILUIEKCOB U KOMIUIEKCOB C PAaCTBOPEHHBIMU HEOpPraHUYe-
CKUMH M OPTaHMYECKUMHU BEIECTBAMHU MPUPOAHBIX BoA. B monHOl (opme
Murpupyrot riaBHeiM oopazom Fe (II), a Fe (III) B orcyTcTBHE KOMILIEKCO-
00pa3yIolINX BEHIECTB HE MOXKET B 3HAUUTEIbHBIX KOJUYECTBAX HAXOAUTHCS
B PAaCTBOPEHHOM COCTOSIHUHU.

Kenezo oOHapyKuBaeTCsi B OCHOBHOM B BOJIaX C HU3KMMHU 3HaueHussMU Eh.

B pe3ynbTaTe XUMHUECKOTO U OMOXUMHUYECKOTO (TIPU YUACTHHU KEIE30-
oaktepuit) okucnenus Fe (II) nepexonut B Fe (III), koTopoe, ruiponunsyscho,
BbImagaeT B ocagok B Bujge Fe (OH); Kak mns Fe (II), tak u ns Fe (I1T) xa-
paKkTepHa CKIOHHOCTh K OOpa30BaHUIO TUJPOOKCOKOMIUIEKCOB THIMA
[Fe (OH),]", [Fe, (OH), 1", [Fe, (OH); I’", [Fe (OH);] u apyrux, cocymect-
BYIOIIIMX B PAacTBOPE B pPa3HbIX KOHIEHTpalMsIX B 3aBUCUMOCTU OT pH u B
LEJIOM ONPENEIISIIOIINUX COCTOSIHUE CHUCTEMBI Kele30-TuIpoKcril. OCHOBHOM
dopmoii HaxoxaeHus: Fe (I1I) B moBepXHOCTHBIX BOJIax SBJISIFOTCS €r0 KOM-
IJIEKCHBIE COEIMHEHUSI C PACTBOPEHHBIMU HEOPraHMYECKHMMHU M OpraHuye-
CKUMH COCIMHEHHUSIMHU, TJIaBHBIM 00pa3oM T'yMycOBbIMU BemiecTBamu. [lpu
pH 8,0 ocHoBHoIt popmoii sBisiercst Fe (OH);. Konmonanas dopma sxenesa Hau-
MEHee U3y4eHa, OHa npecTapisieT ruapat okcuaa Fe (OH); 1 komIiekcsl ¢ opra-
HUYECKUMU BEIIECTBAMI.

ConeprkaHrie »xeJie3a B MOBEPXHOCTHBIX BOJAX CYIIM COCTaBJISIET JECATHIE
JIONM MITHTpaMMa B 1 M, BOJIM3H GOJIOT — €IMHHIIBI MIJLTHTPAMMOB B 1 1M .
[oBbIIeHHOE COfIepKaHKE Kele3a HAaOMI0IaeTCsl B OOJIOTHBIX BOJIaX, B KOTOPBIX
OHO HAXOJUTCS B BHUJIE KOMIUIEKCOB C COJISIMU T'YMHHOBBIX KHCJIOT — FyMaTaMHU.
HanOosnbliie KOHLIEHTpaK kKese3a (10 HECKOJIbKHUX JIECATKOB U COTEH MUJLIU-
rpaMMoB B 1 M) HAGIIOAKOTCS B MOJ3EMHBIX BOJIAX C HUBKMMH 3HAUeHHMsIMH pH.

SBnsisicb OMOJIOTMYECKH AKTUBHBIM 3JIEMEHTOM, JKEJIe30 B OMNpEIeIICHHOM
CTENECHU BJIMAET HA MHTEHCUBHOCTH Pa3BUTHUS (DUTOIUIAHKTOHA U Kau€CTBEHHBIN
COCTaB MUKPOGIIOpPHI B BOJIOEME.

KoHueHTpanusi >kene3a MOJABEP)KEHA 3aMETHBIM CE30HHBIM KOJIECOAHUSIM.
OObIYHO B BOJIOEMAaX C BBICOKOM OMOJIOTUYECKOW MPOAYKTUBHOCTBHIO B TEPHOJT
JIETHEW M 3UMHEM CTarHaly 3aMETHO YBEJIMUYEHUE KOHIICHTPAIIUK KeJie3a B MpH-
JIOHHBIX CJIOSIX BOJIbL. OCEHHE-BECEHHEE TepeMEIMBaHNe BOJHBIX Macc (TOMO-
Tepmusi) conpoBoxkaercst okuciaenueM Fe(ll) B Fe(Ill) u BemaneHreM nocieHe-
ro B Buzie Fe(OH);.

Cozeprkanue skenesa B Boze Bbime 1-2 mr Fe /IM’ 3HAYHTENBHO yXy/IIaeT
OPraHOJIENTHYECKUE CBOKCTBA, MPUIABAs €M HEMPUATHBIN BSOHKYILUN BKYC, U JeJa-
€T BOJTy MAJIOTIPUTOTHOM JJIsI MCTIOJIb30BaHUS B TEXHUYECKUX TEIISIX.

TI/IK sxene3a cocraemsier 0,3 Mr Fe /mv’° (IMMHTHPYFOLIIIT TOKA3aTeNb BPE/-
HOCTH — opraHonenTudeckuit), [TIJIK — 0,1 Mr /mp (MMMUTUPYIOIIMIA TTOKA3ATENb
BPETHOCTH — TOKCUKOJIOTUUECKUIN).
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Kenezo oOpazyer 2 poja pacTBOPUMBIX COJIEH, 0Opa3yIOIIUX KaTHOHBI
Fe’' uFe’', omHako B pacTBOpE XKele30 MOXKET HAXOAUTHCS M BO MHOTHX JPYTHX
dbopmax, B 4aCTHOCTH:

1)B BUAe HUCTHHHBIX pacTBOpoB (axBakommiekcoB) [Fe(H,O)]™,
conepxantux xene3o (II). Ha Bozmyxe xene3o (II) ObicTpo okucsieTcs 10 xe-
ne3a (I1I), pacTBOpBI KOTOPOrO UMEIOT OYPYHO OKpacKy M3-3a OBICTpOro oopa-
30BaHUS TUJIPOKCOCOCTMHEHUH (CaMU PacTBOPBI Fe*" u Fe’' MIPAKTUIECKHU Oec-
I[BETHBI);

2) B BUJI€ KOJUIOMIHBIX PacTBOPOB M3-3a nenmuzayuu (pacrajga arperupo-
BaHHBIX YaCTHI]) THAPOKCUIA KE€JIe3a MOJl BO3ACHCTBUEM OPraHMYECKUX CO-
CJIMHCHUIM;

3)B BHUJE€ KOMIUIEKCHBIX COEIMHEHUNH C OpPraHUYeCKUMU U HEOp-
raHU4YecKUMU JurangamMu. K HUM OoTHOCSTCSI KapOOHUIIbI, apEHOBBIE KOMILIEK-
cel (c HedrenmpomaykTamMu W Jp. YIJIEBOAOPOJAaMHU), Tekcaianodeppars
[Fe(CH)s]"  zp.

B HepacTtBOprMOil opme Kene30 MOKET ObITh MPEACTABICHO B BUJE pa3-
JMYHBIX B3BEIICHHBIX B BOJIE TBEPJBIX MHUHEPATBHBIX YaCTHUI] PA3TUYHOTO
COCTaBa.

[Tpu pH>3,5 xene3o (III) cymecTByeT B BOJHOM PacTBOPE TOJIBKO B BUJIE
KOMILIEKCa, IMOCTENeHHO Tepexoasiero B ruapokcu. [Ipu pH>8 xeneszo (1I)
TOXE CYIIECTBYET B BHUJE aKBAKOMILJIEKCA, NMPETEPIIEBAs] OKHCIICHHE YEpPE3
ctaauto oopazoBanus xxenesa (I11):

Fe(Il) = Fe(lll) = FeO(OH)*H,O

B kauecTBe mpriMepa CIOXHBIX NPEBPAIlCHU Kejle3a B Pa3HbIX €ro
dbopmax, IPUCYTCTBYIOUIUX MHOTAA B MPUPOAHBIX BOAaX, MPUBEAEM ypaBHE-
HUS PEAKIIUi, MPOTEKAIOMIMX B OOJIOTHBIX BOJAX U OOBSCHSIOIIMX YaCTO BCTpE-
YAOIIMICS KpacHbIM 1BET BOJbI ((DEHOMEH «KpacHbBIX pek»). B ycroBusax mo-
HUKEHHOTO 3HaueHus1 pH, xapakTepHOro i O0JIOTHBIX BOJ, MPOTEKAIOT OKKUC-
JUTENIbHBIE PEAKIMU C Y4acTHEM PacTBOPEHHOTo Kuciopoja. B uactHoCTH,
BCTPEYAIOIIUIACS B MIPUPOIE MPAKTUUECKHA HEPACTBOPUMBINA B BOJIE AUCYIbHUT
xeesa (MUHEpas MUPUT) OKUCTSETCs 10 cynbdata xkenesa (1):

2FeS,+70,+2H,0=2Fe, +4S0,”+4H"

Janee, Takke Moj BO3AECHCTBUEM KHUCIOPOJA, POTEKAET OKUCIICHHUE CYJIb-
dara xene3a (II):

4Fe*+O,H4H =4Fe’ +2H,0

3aKJIFOYUTENBRHON CTAJIMEN MpOoLecca SIBISETCS PEeaKUus TUIPOIIN3a, IpH-
BOsIIAs K 00pa30BaHUIO KpacHO-0yporo ocajka rujapokcua xxenesa (I11):

Fe’'+3H,0=Fe(OH)y}, +3H"

TakuM 00pa3oM, MOCKOJIBKY COETUHEHUS Keye3a B BOJE MOTYT CYIIIECTBO-
BaTh B PA3IMYHBIX (OpMax Kak B pacTBOpE, TaK U BO B3BEIICHHBIX YACTULIAX,
TOYHBIE PE3YJIbTATHl MOTYT OBITH IMOJyYEHBI TOJIBKO MPHU OIpPEACIECHUU CyM-
MapHOT0 KeJie3a BO Bcex ero hopmax, Tak Ha3bIBAEMOTO 0oue2o dcenesa [37].
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PaznenvHoe onpenenenue >xenesa (II) u (1), ux HepacTBOpUMBIX U pac-
TBOPUMBIX (OpPM JaeT MEHEE IOCTOBEpPHBIE PEe3yJbTaThl OTHOCUTEIHLHO 3a-
TPS3HEHUS] BOJIbI COEAMHEHUSIMH JKeJie3a, XOTS HMHOTAA BO3HHUKAET HEoOXOIu-
MOCTb ONPEACTTUTD KeJIE30 B €r0 MHAUBUIYATbHBIX (hopMax.

[lepeBon *xemne3a B pacTBOpUMYIO (hOpMy, IPUTOAHYIO ISl aHATIU3a, TIPOBO-
TIAIT, T00ABIISAS K TTPOOE ONpeIeNIeHHOS KOJIMIECTBO CUITbHON KHUCIOTHI (a30THOM,
COJISIHOM, cepHoif) 10 pH 1-2.

[IpennmaraeMblii MeTOA ONpEICICHHUS OKele3a SIBISICTCS BU3YaJIbHO-
KOJIOPUMETPUUYECKUM U OCHOBAH Ha CIIOCOOHOCTH KaTthoHa kenes3a (II) B unrep-
Basie pH 3-9 o0pazoBbIBaTh C OPTO-HEHAHTPOIMHOM KOMIUIEKCHOE OpaH>KEBO-
KpacHOE€ coeMHeHue [24].

[Tpu Hammuuu B Bojie kene3a (II1) ono BoccTanaBiuBaetcs 1o xenesa (1)
COJISTHOKUCIIBIM THAPOKCUJIAMUHOM B HEUTpaIbHOM WM CIaOOKUCIION cpere
10 PEaKIINU:

Fe'"+2NH,OH*HC1=Fe* +N,+2H,0+2HC1+2H"

Taxum 00pazoM orpenensieTcs: cyMmmapHoe cojiep:kanue xene3a (I11) u xe-
neza (III). Ananu3 nOpoBOAWUTCS B aleTaTHOM Oy(QepHOM pacTBOope IpuU
pH 4,5-4,7.

KoHueHTpanuio xene3a B aHATM3UPYEMOU BOZE OMNPEECISIOT IO OKPACKe
poObI, BU3yalIbHO CPaBHUBAS €€ C OKPACKOM 00pa3iioB Ha KOHTPOJIBHOM LIKaJIE.

B naGopaTopHBIX YCIOBUSIX Ui TMOBBIMIEHHUS TOYHOCTH aHAM3a MOTYT
OBITh OTIPEJIEJIEHbI ONTUYECKUE IIIOTHOCTU OKPAIIIEHHBIX MTPOO ¢ TOMOIIBI0 (POTO-
anekTpokosiopuMerpa turna K®K-2. Konnenrtpaius oOIero xeieza B 3TOM
ClIly4dae OmpeaessseTcs o IPEeABapUTEIIbHO MIOCTPOSHHOMY TPayuPOBOIHOMY
rpaduky.

MeTon mpakTUYECKH CENEKTUBEH MPH aHaJIN3€ MPUPOIHBIX MTOBEPXHOCT-
HBIX BOJ M MTUThEBOM BOJbL. [IpoBeieHnIo aHann3a MEMIaloT: Mellb U KOOAJIbT B
KOHIIEHTpalusax Oosiee 5 MI/JI; HUKENTb — Oojee 2 Mr/ji; MapraHen — Oosee
50 mr/m; GOJBIIIOE KOJMYECTBO IMAHUAOB, HUTPUTOB, (hocdhatoB. Eciu mpobda
COZICPKHUT 3HAYUTEIHHBIC KOJIMIECTBA OPraHUIECKHX BEIIECTB, UX HEOOXOIMMO
TIpeIBApUTEIILHO MHHEPATN30BaTh, TTOCIIE YeTO aHAIM3UPOBATH MPOOY.

Jlnama3oH omnpenessieMbIXx KOHIUEHTpauuil skene3a B Bojge — ot 0,1 1o
1,5 mr/n. OmpeneneHve BO3MOXKHO M TPH KOHIIEHTpaIMU Keleza Oolee
1,5 mr/i1, mociie COOTBETCTBYIOMIETO pa30aBICHHS MPOOBI YUCTON BOJIOM.

[TJK oOmiero >xene3a B Boge BoJoeMOB cocTamisieT 0,3 Mr/i, JIUMUTH-
PYIOIIMIA TTOKa3aTelbh BPETHOCTH — OPraHOJENTHUECKHIA.

Oobopyooeanue u peakmuewl

bymara uHaukatopHas yHUBEpcalbHas, KOHTPOJIbHAS IIKaJia 00pa3iioB
OKpacKd, MepHas CKIssHKa ¢ MeTkodh «10 Mm» ¢ mpoOKoM, MHUIeTKa-
KaleJbHUIIA, IIIPHUI-103aTOp (MEAMIIMHCKUI) Ha 2 MJI C COCIMHUTEIbHOU
TpyOKOI.
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Bona nuctunnvupoBanHasi, pactBop opto-henantponuna (0,1 %), pactBop
OydepHbIit arleTaTHbIN, pacTBOp ruapokcuaa Harpus (10 %), pactBop cons-
HoM kucioTsl (1:10), pactBop conmsgHOokuUcTOro ruapokcuinamuna (10 %).

KonTponbHas nikana s onpenenenus >kenesza (0; 0,1; 0,3; 0,7; 1,5 mr/m)
U3 COCTaBa TECT-KOMILIEKTA JIMOO MPUTOTOBIEHHAS] CAMOCTOSATEIBHO.

O npucomognenuu pacmeopos cm. NPuiodAceHue 3.

Onpeoenenue rcenesa

1. Haneire B CKIIIHKY aHAaNU3UPYEMYIO BOLy 10 MeTKH «10 Mi», pensa-
PUTENBHO OIOJIOCHYB €€ 2-3 pa3a Tou ke BOAOW. Vcronb3ysh yHHUBEPCAIBHYIO
UHAUKATOpHYIO0 Oymary, ompeaenure pH cpenpl. C moMOIb0 NUNETKU-Ka-
NEJIBHUIIBI, B 3aBUCUMOCTU OT HaiijieHHoro pH, noGasisiiTe pacTBOpHI TH-
pokcuaa HaTpus U0 CONSTHOM KUCIOTHI, JoBeaute pH npoOsr no pH 4-5.

Coonrooaiime ocmopoyicHOCMb npu padome ¢ pacmeopamu uieiouu u
Kuciomot!

2. B cKISHKY TUIETKON-KanelbHulled n00aBbTe 4-5 Kamelb pacTBopa
COJITHOKUCIIOrO TupokcuiamuHa (okoso 0,2 mut). CKISHKY 3aKpouTe Mmpoo-
KOU M BCTPAXHUTE ISl IEPEMEITUBAHUS PAaCTBOPA.

3. Jlanee mmpuileM € HAKOHEYHUKOM-IIMIIETKOM MOOYEPEHO J00aBbTE
1,0 mn anmeratHoro OydepHoro pactBopa u 0,5 Ma pacTtBopa oOpTO-
dbenanTponuHa (Tiepes MprubaBICHUEM KaXKIOTO PacTBOpa MUIETKY MPOMOMTE,
3aMoMHSIS ¥ MOJIHOCTBIO CIMBAsl JUCTHILUIUPOBAHHYIO BoAy). Ilocie kaxmoro
npuOaBICHUS CKIISTHKY 3aKpbIBaiiTe MPOOKOW M BCTPAXUBANTE NIJIsl TIEpEMEIITH-
BaHUsI pacTBOpA.

4. PacTBOp B CKJISIHKE OCTaBbTE HE MeHee yeM Ha 15-20 MuH. 1J1s1 TTOJTHOTO
Pa3BUTHS OKPACKHU.

5. IlpoBeaute BHU3yallbHOE KOJOPUMETpPUpPOBaHUE TpoObl. [l 3TOro
CKJIIHKY C TIpoOO# momMecTuTe Ha Oesloe 1MoJie KOHTPOJIBHOM IITKaJIbl U, OCBE-
asi CKJISTHKY pacCesTHHBIM O€JIbIM CBETOM JIOCTATOYHON WHTEHCHBHOCTH, OIIpe-
nenuTe OyrbKaiiee Mo OKpackKe IMojie KOHTPOJIBHOM IIKadbl U COOTBETCT-
BYIOIIIEE €My 3HAUCHUE KOHIIEHTPALIMH JKeJie3a 00IIero B MI/JI.

[Tpu momyuyeHUM pe3yibTara aHaIM3a YYTHTE pa30aBJIeHUE MPOObI YUCTON
BOJIOM, BBEJIS TIOMIPABOYHBIN KO3(DPUIMEHT (HanpumMep, TIpu pa30aBIICHUH MPO-
OblI B 4 paza, T.e. MpHU OTOOPE 5 MJT AaHATU3UPYEMOU BOJIbI, ITOTyUYEHHOE I10 I11Ka-
Jie 3HaUE€HUE KOHIICHTPAIMU YMHOXKbTE Ha 4).

Konmpons mounocmu ananuza

KoHTposib TOYHOCTH TIpU ONpEAETICHUH OOIIEr0 *Kejie3a MOXKET ObITh BBbI-
MOJIHEH ITyTEM TECTHUPOBAHUS CIEIMAIBLHO MPUTOTOBJIEHHOTO PAacTBOpa COJIU
Mopa (o katrony Fe’") B kucioif cpesie IpH KOHIEHTPAIWSIX, PABHbIX 3Ha-
YEHUSIM, TPUBEJICHHBIM JIJIs1 00pa3IoB Ha KOHTPOJIbHOM IIKAJIE.
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MoskeT OBITh UCTIOJIB30BaH TAKKE MOBEPEHHBIN (0Opa3IOBBIN) HOHOMED C
VMOH-aKTUBHBIM 3JICKTPOJIOM Ha Fe*' (MOTEHIIMOMETPUUECKUN METON).

CymMa TsKeJIbIX MeTAI0B. Tspkenble METaulbl OTHOCSTCS K IPUOPHU-
TETHBIM 3arps3HAIONINM BEIIeCTBaM, HAOMIOACHUS 3a KOTOPBIMH 00S3aTelIbHbI
BO Bcex cpenax. Ha cerogusmHuii 1eHb K TSOKEIBIM METallIaM OTHOCAT OoJjiee
40 snemenToB nepuoanydeckoit cucremsl .M. MenaeneeBa ¢ aTOMHOM Maccoi
ceeimre 50 aromubix equnuil (V, Cr, Mn, Fe, Co, Ni, Cu, Zn, Mo, Cd, Sn, Hg,
Pb u ap.). Ilpu 3TOM HEeMaJIOBaXXHYIO POJIb UTPAIOT CICAYIOIINE YCIOBUS: UX
BBICOKAsi TOKCUYHOCTh JIJISl )KMBBIX OPTraHW3MOB B OTHOCHUTEIHHO HU3KUX KOH-
HEHTPAIUAX, a TAKXKe CIIOCOOHOCTh K OMOAKKyMYJISIIUA U OnoMarHu(pUKaIuu.
[IpakTHueckn Bce METaJLIbI, TOMAIAIOIINE IO 3TO OIpeAesieHne (3a UCKITIO-
YeHUEM CBUHIIA, PTYTH, KaIMHUs U BUCMYTa, OUOJIOTHYECKasl POJIb KOTOPBIX B
HACTOSIIIMK MOMEHT HE SICHA), aKTUBHO YYacCTBYIOT B OMOJIOTHYECKUX MPOIIEC-
cax, BXOJAT B coctaB MHOTUX (epmeHToB. [lo knaccudukanmu H. Pelimepca,
TSDKEITBIMHU CIIE/TyeT CUUTATh METALIBI C IIOTHOCTBIO Gostee 8 I/cM’.

DopMaNbHO OMPEACNICHUIO TSKEIbIE METaUIbl COOTBETCTBYET OOJIBIIIOE
KOJIMYECTBO deMeHTOB. OHaKO, IO MHEHHIO UCCIIEA0BaTENeH, 3aHIThIX TIPaK-
TUYECKON JIeATEeNIbHOCThIO, CBSI3aHHOM C OpraHuzaluedl HaOJIoJIeHUN 3a Co-
CTOSIHUEM U 3arpsi3HEHUEM OKPYIKaIOIIEeH Cpe/ibl, COSTMHEHHUS STUX AJIIEMEHTOB
JAJIEKO HE paBHO3HAYHBI KaK 3arpsi3Hsrolue BeilecTsa. [loaTomy BO MHOTHUX
paboTax MPOUCXOJUT CYKEHUE PAMOK I'PYIIIbI TSHKEIIBIX METaIOB B COOTBET-
CTBUU C KPUTEPUSMHU MPUOPUTETHOCTH, OOYCIOBICHHBIMU HAIPABICHUEM H
cnenuukoil padot. Tak, B CTaBIIUX yxke Kiaccuueckumu padotax FO.A. Us3-
pasiisi B MEepeYHEe XUMUYECKHUX BEIIECTB, MOJICKAIIUX OINPEACICHUIO B MPU-
POJHBIX cpefiax Ha ()OHOBBIX CTAHIUAX B OMOC(EPHBIX 3allOBEIHUKAX, B Pa3-
JIeie «TsDKeTbie MeTauTbly monMeHoBanbl Pb, Hg, Cd, As. C apyroii cTOpoHHI,
coriacHo pemieHuto l{eneBoil rpynmnbl Mo BRIOpOCaM TSKENBIX METaLIOB, pa-
ooratromeit mox arunoit EBponetickoii Dxonomuueckoit Komuccnn OOH u 3a-
HUMAIOIIEHCs cOOpOM U aHaIM30M MHGOPMAIIMK O BRIOpOCAX 3arps3HSIONTNX
BemecTB B EBpomneiickux crpanax, Toiabko Zn, As, Se, Sb ObUIM OTHECEHBI K
TsokenbIM MetauiaMm. [lo onpenenennro H. Peiimepca, OTAENBHO OT TSKEIBIX
METAJIJIOB CTOAT OJaropoJHbIE U PEAKUE METAILIbI, COOTBETCTBEHHO, OCTAIOTCS
tosbko Pb, Cu, Zn, N1, Cd, Co, Sn, Sb, Bi, Hg. B npuknagaeix padorax K umc-
Ty TSDKEJIBIX METAJIOB Yaiiie Bcero pooasistor Pt, Ag, W, Fe, Au, Mn.

HNoHbl MeTaIoB SBIAIOTCS HEMPEMEHHBIMU KOMIIOHEHTAMH MPUPOIHBIX
BojoeMoB. B 3aBucumoctu oOT ycnoBuil cpeasl (pH, oxucnutenbHO-
BOCCTAHOBUTEJIHHOTO MOTEHIIMAJIA, HAJIWYWS JIUTAHJAOB) OHHU CYIIECTBYIOT B
Pa3HBIX CTENEHSAX OKUCIIEHUS M BXOJSIT B COCTaB pa3HOOOPA3HBIX HEOPTaHUYE-
CKUX W METAJUIOOPTaHUYECKUX COEIUHEHUN, KOTOPhIEe MOTYT OBbITh MCTHHHO
PacTBOPEHHBIMHU, KOJIJIOMTHO-AUCIIEPCHBIMU W BXOJUTh B COCTaB MUHEPAJIb-
HBIX U OPraHUYECKUX B3BECEH.
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HctuaHO pacTBOpeHHBIe (JOPMBI METAJUIOB B CBOIO OYEpE/Ib, BECbMa pa3-
HOOOpAa3HbI, UTO CBSI3aHO C MPOIECCAMH TUIPOIN3a, TUAPOIUTHYECKON MOIH-
Mepu3aiuu (00pa3oBaHUEM MOJUSAJEPHBIX THAPOKOMIUIEKCOB) U KOMILIEKCO-
o0pa3oBaHMs ¢ Pa3IUYHBIMU JUrasgamu. COOTBETCTBEHHO, KaK KaTaJIUTHYe-
CKHE CBOICTBAa METAJUIOB, TaK U JOCTYIHOCTb JJIs1 BOAHBIX MHUKPOOPIaHU3MOB
3aBUCAT OT (JOPM CYIIIECTBOBAHHUS UX B BOJTHOU IKOCHUCTEME.
MHorue MeTaiibl 00pa3yroT TOBOJIBHO MPOYHbIE KOMILJIEKCHI C OpraHnye-
CKUMU COETMHEHUSIMH;, STH KOMIUIEKCHI SIBJISIFOTCS OJTHON M3 BaXKHEUIINX (HopM
MUTpaliy 3JIEMEHTOB B MPHUPOJHBIX BOJaX. BONBIIMHCTBO OpPraHU4ecKHUX
KOMILJIEKCOB 00pa3yroTCs 10 XETaTHOMY MEXaHU3MY U SIBJISIFOTCS yCTOMYUBBI-
mu. Komrmuiekcbl, oOpa3dyeMble MOYBEHHBIMU KHCIOTAMH C COJISIMH JKelle3a,
QIIOMUHUS, TUTaHA, YpaHa, BaHAIus, MEIU, MOIUOACHA U APYTUX TKEIbIX
METAJIJIOB, OTHOCHUTEJIHHO XOPOIIO PACTBOPHMMBI B YCIOBUSAX HEHUTPAIBLHOM,
CIabOKUCIION U cnadomenoynon cpea. [loaToMy meTamoopraHu4ecKrue KOoM-
IUIEKCHI CTIOCOOHBI MUTPUPOBATH B MPHUPOJHBIX BOJAX Ha BeCbMa 3HAUYUTENb-
Hble paccTossHUs. OCOOEHHO BaXKHO 3TO Ui MAJIOMHHEPATU30BaHHBIX H, B
NEPBYIO OYEpe/ib, TOBEPXHOCTHBIX BOJ, B KOTOPBIX 00pa30BaHUE IPYTHX KOM-
IUIEKCOB HEBO3MOXKHO.
Jnis mornManust (hakTOpoB, KOTOPHIE BIMSIOT HAa KOHIICHTPAIIMIO MeTaslia
B IPUPOAHBIX BOJAAX, UX XMMHUYECKYIO PEAKIIMOHHYIO CIIOCOOHOCTh, OMOIOIH-
YECKYIO JOCTYITHOCTh M TOKCUYHOCTh, HEOOXOJIMMO 3HATh HE TOJHKO BAJIOBOE
coJiepaHue, HO U JIOJIF0 CBOOOIHBIX U CBSI3aHHBIX (hOPM MeTalIa.
[lepexon MeTaisiIoB B BOJHOM Cpelie B METALIOKOMIUIEKCHYIO (popmy
UMEET TPU CJIEJICTBUS:
® MOXET MPOUCXOJIUTh YBEIMYEHUE CYMMApPHON KOHIIEHTpAI[Md HOHOB
MeTaJljia 3a CUeT Mepexoa ero B pacTBOP U3 TOHHBIX OTIOXKEHUMH;

e MeMOpaHHAsi MPOHUIIAEMOCTh KOMIUIEKCHBIX MOHOB MOXET CYIIECT-
BEHHO OTJINYATHCS OT MPOHUIIAEMOCTH TUPATUPOBAHHBIX HOHOB;

® TOKCHMYHOCTh METajlla B PE3yJIbTaTe KOMIUIEKCOOOPA30BAHUS MOXKET
CHJIbHO U3MEHUTHCA.

Tax, xenarueie GOpMBI MeAH, KaaMUsl, PTYTH MEHEE TOKCUYHBI, HEXKETU
cBoOOAHBIE MOHBL. {711 MOHUMaHUS (PAaKTOPOB, KOTOPBIE PEryIUpPYIOT KOH-
[EHTPALMI0O METaJlJla B MPUPOJHBIX BOJIAX, UX XUMUYECKYIO PEAKIIMOHHYIO
CIIOCOOHOCTh, OMOJOTUYECKYIO JTOCTYMHOCTh U TOKCUYHOCTH, HEOOXOJIUMO
3HATh HE TOJILKO BAJIOBOE COJAEpKAHHUE, HO U JIOJIO CBS3AHHBIX U CBOOOHBIX
dbopm.

HcTounnkamu 3arps3HEHUS BOJ TSDKEIBIMH METaJIaMU CIY>KaT CTOY-
Hbl€ BOJbI TaJIbBAHUYECKUX IEXOB MPEANPUITHI TOPHOAOOBIBAIONICH Mpo-
MBILUIEHHOCTH, YEPHOI U BETHON METAJLTypriuu, MallIMHOCTPOUTENbHBIX 3a-
BOJIOB. TsKesble MEeTauIbl BXOJAT B COCTAaB yIOOPEHUN U TIECTUIIMIOB U MO-
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TyT nonajaTh B BOJIOEMbI BMECTE CO CTOKOM C CEJIbCKOXO3SIMCTBEHHBIX YTroO-
JTAN.

[ToBpIllIeHHE KOHIEHTPALMKM TSDKENIBIX META/UIOB B MPHUPOAHBIX BOJAX
4acTO CBS3aHO C JAPYTMMH BUJAMU 3arpsiI3HEHUS, HAIPUMED, C 3aKHUCICHHUEM.
BrimajieHue KUCIOTHBIX OCAJKOB CIIOCOOCTBYeT CHMeHMio pH u mepexoay
METAJIJIOB M3 COPOMPOBAHHOTO (HA MHUHEPATBHBIX U OPraHUYECKUX BEIIECT-
BaX) COCTOSIHUSI B CBOOOTHOE.

Tsoxenble MeTalIbl, MOMaaas B BOJY, MOTYT CYIIIECTBOBAaTh B BUJIE pac-
TBOPUMBIX TOKCHUYHBIX COJICH M KOMILUICKCHBIX COCIMHEHHMI (MHOTrJa OYEHb
YCTOWYUBBIX), KOJJIOUIHBIX YaCTHII, OCAJKOB (CBOOOJHBIX METAJIJIOB, OKCH-
JIOB, TUAPOKCHUIOB U Ap.). TsKesble METaJJIbl B BOJIOEME BBI3BIBAIOT IIEJIBIN
pAJl HETaTUBHBIX MOCJIEICTBUIN: TONajas B MUIIEBbIC IIEMUM U Hapymias 3Jie-
MEHTHBIM COCTaB OMOJOTHMYECKUX TKAHEH, OHM OKa3bIBAIOT TEM CaMbIM IIpsi-
MO€ WJIM KOCBEHHOE TOKCHMYECKOE BO3JICUCTBHE HAa BOJHBIC OpraHU3MBbI. Ts-
YKEJIbIE METAJUIBI MO MUIIEBLIM IETISIM TTOMNAJIal0T B OPraHU3M YeJIOBEKa.

Tsxenple METaJUTBI IO XapaKTepy OMOJIOTHYECKOTO BO3ECUCTBUS MOKHO
MOJIpa3ACIUTh Ha TOKCUKAHTBI U MUKPO3JIEMEHTHI, UMEIOIINE NPUHIUITHAb-
HO Pa3JIMYHBIN XapaKTep BJIMUSHUS HA KUBbIE OPTaHU3MbI. XapaKTep 3aBUCH-
MocTu 3¢ (}ekTa, 0Ka3pIBaeMOro 3JIeMEHTOM Ha OPTraHU3Mbl, B 3aBUCHMOCTH
OT €ro KOHIIEHTpaIluM B BOJie (U, ClIeIOBaTEIbHO, KaK IIPaBUIO, B TKaHAX Op-
raHvsMa), IpuBeJICH Ha puc. 3.

SdhchekT

Puc.3. Xapakrep 3¢ dekra, okazpiBa€MOTO JICMEHTOM Ha OPraHU3MBI,
B 3aBUCUMOCTH OT €T0 KOHIIEHTPAIlUU B BOJIE:
a — TOKCUKAHTHI, 0 — MUKpO3JIeMeHTHI [11]

Kak BuIHO U3 puc. 3, TOKCUKAHTHI OKa3bIBAIOT OTPUIIATEILHOE BO3ACUCT-
BHE€ Ha OpraHU3MBbI MIPH JIFO00M KOHIIEHTpAIIMK, B TO BPEMSI KaK MUKPOIJIEMEH-
Thl UMEIOT 00JIaCTh HEJOCTAaTOYHOCTH, BBI3BIBAIOIIEH OTPHUIATEIBHBIN dPheKT
(menee C;), u 001acTh HEOOXOAUMBIX JIJISl YKU3HU KOHIEHTPALIWM, ITPU MPEBbI-
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IIEHUW KOTOPBIX CHOBA BO3HUKAET OTpUILIaTeNbHBIN 3PdekT (0onee C,). Tummu-
HBIMH TOKCUKAHTaMU SBJISIFOTCA KaJIMHil, CBHHEL], PTYTh; MUKPO3JIEMEHTAMH —
Mapraseli, Me/ib, KOOasbT.

Hwke MbI TPUBOAUM KpaTKUE CBEJIEHHUS O (PU3UOJIOTMYECKOM (B TOM YHUCIe
TOKCHUYECKOH ) aKTUBHOCTH HEKOTOPBIX TSHKEIIBIX METaLIOB [9, 15].

Meow. Menp sIBIIIETCS MUKPOJJIEMEHTOM, COAEPIKUTCS B OpTaHU3ME ye-
JIOBEKa, TJIaBHBIM 00pa3oM, B BHUJI€ KOMILUICKCHBIX OPraHUYECKUX COEIU-
HEHUW W UT'PaeT BAXHYIO POJIb B MpOIEccax KpOBETBOpeHUs. Bo BpeaqHOM
BO3JICCTBUU M30BITKA MEIU PEHIAIONIYI0 POJIb UTPAET PEaKIUsl KaTHOHOB
Cu”" ¢ SH-rpynmamu bepmeHToB. M3MeHEHHE CONECPKAHUS MEIH B CHIBO-
POTKE U KOK€ 00YCIOBIMBAET SIBICHUS ACTIUTMEHTAIIMN KOXHU (BUTHUIIUTO).
OtpaBieHHE COECIMHEHHUSIMH MEIW MOTYT NPUBOJIHWTH K PAaCCTPOMCTBAM
HEPBHOM CUCTEMBI, HaApyIIeHUIO (PyHKIUN TedeHu WU mouek u ap. ITJIK
MEJIU B BOJI€ BOJOEMOB XO3MCTBEHHO-IMUTHEBOTO U KYJbTYPHO-OBITOBOIO
Ha3HaueHus coctapisieT 1,0 MI/1, TUMUTUPYIONIUN TTOKA3aTelh BPEIHOCTH
— opraHojienTu4eckui [36].

[unk. 1IuHK SBJISIETCS MUKPO3JIEMEHTOM M BXOJIUT C COCTaB HEKOTOPBIX
dbepmentoB. On coaepxutcs B kpoHu (0,5-0,6), msarkux Tkansx (0,7-5,4),
koctsx (10-18), Bomocax (16-22 mr %), T.e., B OCHOBHOM, B KOCTSIX U BOJIO-
cax. Haxonurcs B opranu3me B JUHAMUYECKOM PAaBHOBECHH, KOTOPOE CIIBU-
racTcsi B YCJIOBHSX NOBBIIIEHHBIX KOHIEHTPALMH B OKpYXKAlOLIEW cpexe.
OtpunarenbHoe BO3JCUCTBUE COCAUHEHHN IIMHKA MOKET BBIPAXKAThCA B
ocjabJIeHUM OpraHv3Ma, MOBBIIMICHHON 3a00JIEBA€MOCTH, aCTMOMOJO0OHBIX
seiaeHusx u ap. I1JIK nuHka B Bojie BojoemMoB coctapisier 1,0 mr/n, aumu-
TUPYIOIIMNA TTOKa3aTellb BpeIHOCTU — OOIecaHuTapHbii [35].

Kaomuu. CoenvHeHUsT KaaMusi OY€Hb SIOBUTHI. JIeMCTBYIOT HA MHOTHE
CHUCTEMBI OPTaHW3Ma — OPTaHbl JBbIXaHUSA U JKEIIYJIOYHO-KUILIECUYHBIN TPaKT,
LHEHTPAJIbHYIO U nepudepruuecKyo HEpBHbIE CUCTEMbI. MeXaHU3M JeNCTBUS
COCMHEHUIN KaJMUs 3aKJIF0YAeTCsl B YTHETCHUU aKTUBHOCTH psiia pepmeH-
TOB, HapyleHun (PpochopHO-KAIbIHEBOTO OOMEHa, HapylIeHU MeTado-
au3Ma MHUKpodasieMeHToB (Zn, Cu, Fe, Mn, Se). II/IK kaamus B Boae BoJAO-
emoB coctasisier 0,001 Mr/n, TMMUTHPYIOMIUI MTOKa3aTellb BPeAHOCTH — Ca-
HUTAPHO-TOKCUKOJIOTHYECKUU.

Pmyms. PTyTh OTHOCUTCS K YJIBTPaAaMHKPOIJIEMEHTAM U MOCTOSIHHO
NPUCYTCTBYET B OpraHu3Mme, nocrynas c numeil. Heopranumueckue co-
elUMHEHUs pTyTH (B IepByl0 odepedb KaTuoHbl Hg') pearupyior c
SH-rpynnamMu O€iIKOB («THOJIOBBIE SJIbI»), @ TaKXK€ C KapOOKCUJIbHBIMU U
AMUHHBIMU TPYIIIIaMU TKaHEBBIX OEJIKOB, 00pa3ysl MPOYHbIE KOMIIJIEKCHBIC
COEJIMHEHUSI — METaJIONpOTeUIbl. B pe3ynbraTe BO3HUKAIOT INyOOKUE Ha-
pyuieHus: GyHKIHI [IEHTPaIbHOM HEPBHOM CUCTEMBI, OCOOCHHO BBICHIUX €€
oTenoB. M3 opraHnueckux COSTUHEHUM PTYTH HauOOJbIIee 3HAUCHUE WI-
paeT METUJIPTYTh, KOTOpas XOpPOLIO pAacTBOPUMA B JIMIUJIHBIX TKaHAX W
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OBICTPO MPOHUKAET B KU3HEHHO BAXKHBIE OPraHbl, U B TOM YHCJE B MO3T. B
pe3yybTaTe BO3HUKAIOT U3MEHEHHS! B BET€TATUBHOW HEPBHOU CHCTEME, Iie-
pudepuyeckux HEPBHBIX O0pa30BaHUAX, B CEpJIlle, COCYyIax, KPOBETBOP-
HBIX OpraHax, ME4YeHU U JAp., HAPYUIEHUS B UMMYHOOMOJIOTHYECKOM CO-
cTosHuu opranudma. CoelMHEHUS PTYTH 00JIaalOT TaK>XKe SMOpUO-
TOKCUYECKUM JEHCTBUEM (IIPUBOMAAT K MOPAKEHHUIO TUI0/1a Y OEPEMEHHBIX).
I[IJAK prytu B Boae BogoeMoB coctaBisier 0,0005 mr/n, TUMUTHPYIOIIUN
MOKa3aTelb BPEIHOCTH — CAHUTAPHO-TOKCUKOJIOTHYECKHUIA.

Cseuney. CoenMHEHUs] CBUHIA — SI/Ibl, JICCTBYIOIIME HA BCE )KMBOE, HO
BBI3BIBAIOIIME U3MEHEHUS OCOOCHHO B HEPBHOM CHCTEME, KPOBU U COCYJIaX.
[TogaBnstor MHorue ¢depMmeHTaTuBHbIE TIporecchl. Jletm Oojee Boc-
NPUUMYKBBI K BO3JAEHCTBHUIO COCIMHEHUIN CBUHIA, yeM B3pocibie. Obnaa-
0T YMOPHUOTOKCUYECKHUM M TE€PATOT€HHBIM JEUCTBUEM, MPUBOIAT K IH-
nedanonaTud U MOPaKEHUSIM MEYEHU, YTHETA0T UMMYyHUTET. OpraHuye-
CKHU€ COCJMHEHUS CBUHIIA (TETPAMETUIICBUHEL, TETPAITUIICBUHEI]) — CUIIbHBIC
HEPBHBIE SIJIbI, JIETYYUE XKUJKOCTU. SBISIIOTCS aKTUBHBIMU HUHTUOUTOpPaAMHU
O0OMEHHBIX TIpoIeccoB. JJisi BCeX COEMHEHUN CBUHIIA XapaKTEPHO KyMYJis-
tuBHOe paeiictBue. IIJIK cBuHma B Boae BomoeMoB cocrtaBisier 0,03 wmr/i,
JUMUATUPYIOIIUN MTOKA3aTeNIb — CAHUTAPHO-TOKCUKOJIOTUYECKHUM.

[IpemnaraemMplii METOT ONPEAEIIEHUS] CYMMAPHOTO COAEPKAHUS METAILIOB
npoBoautcss B cooTBercTBUU ¢ ['OCT 1030 um sABisSIETCS SKCTPAKIIMOHHO-
KOJIOPUMETPUUYECKUM. MeToZ OCHOBAaH Ha IPYIIIOBOM PEaKLMy KaTHOHOB Me-
TaJJIOB, OTHOCUMBIX K TSDKEJIbIM, — IIMHKA, MEIM U CBUHIIA, a TAKXKE€ HEKOTOPBIX
JIPYTrUX — C JTUTU30HOM, B PE3yJIbTaTe€ KOTOPOM OOpazyrOTCsl OKpAIlIEHHBIE B
OpPaHXEBO-KPACHBIA IBET JUTU30HATHI METAUIOB. Peaknuio mpoBoadT B clia-
OoIIeNIoOuHOM cpene, Omarofgaps 4emMy OIpPEAeIsIOTCS METAJIbl TOJIKO B pac-
TBOpPEHHOU (opme.

Mertaiel B BUAE JUTU30HATOB KOHIEHTPUPYIOTCS B BOAE ITyTEM HX JKC-
TPaKI[MM OPraHUYECKHM pPACTBOPUTENIEM, HE CMEIIMBAIOIIUMCS C BOJOM
(0OBIYHO HCTOJIB3YIOT XJIOPOGOPM, YETHIPEXXJIOPUCTHIN yriaepoa). KoHieH-
TpalUI0 CYMMbI METAJIJIOB OINPEJIEISIOT BU3yaIbHO-KOJIOPUMETPUUECKUM Me-
TOJIOM, CpPaBHUBAs OKPacKy pacTBOpa ¢ KOHTPOJIBLHOM IIKaJIOW 00pa3IioB OK-
packu. brnaronaps npoueaype KOHIIEHTPUPOBAHUS TAaHHBIM METO/T ONpeielie-
HUSI CYMMBbI METAJUIOB SIBIIIETCSl YPE36bI4AUHO UY8CHMEUMENbHBIM, TIOPTOMY
OO0JIBIIIOE 3HAYEHUE ISl YCHEIIHOrO aHalIn3a MMEET YMCTOTa MOCY/IbI, aKKy-
paTHOCTH B paboTe, yMEeHHE paboTaTh ¢ peakTUBaMu 0co00M ynucToThl. JlaH-
Has MOAU(DUKAIINS METO/Ia HEMPUMEHNMA K aHAJIU3Y KUCIOTHBIX TOYBEHHBIX
BBITSDKEK, T.K. B CHJIBHOKHCIION Cpelieé 3HAYMTEIbHO M3MEHSIOTCS YCIIOBUS
MPOTEKAHUSI AHAIUTUYECKON PEAKI[UU U CIEKTPaIbHbIE XapaKTePUCTUKU 00-
pa3yroUIUXCs MPOTYKTOB.

OpUEHTHPOBOYHOE MPEACIbHO JOMYCTUMOE 3HAUYECHHUE COJIEPKAHUS B
Bojax cymmbl MetaiuioB coctaBisgeT 0,001 mmonws/n (I'OCT 24902) [7].
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3nauenus [IJIK g1 Boabsl BOJOEMOB 10 OTAECJIBHBIM METAJUIAM TPHUBEIACHBI
paHee MpH ONMKMCAHWUU UX (PU3HOTOTHIECKOTO BO3ICUCTBHS.

Oobopyoosanue u peakmuegwl

Boponka nenutenbHas ¢ METKOM «25 Mil», MNUIETKa-KalelbHUIA C
npoOKoM, numneTrka Ha 2,0 MJI CO HINPUIIEM U COCIMHUTEIIBHOW PE3MHOBOU
TpyOKOM, MpoOHUpKa KOJIOPUMETPUUECKAs C METKOM «5 M.

JIMTU30H OYUIIIEHHBINA, pACTBOP aMMHUaKa OYHUIIIEHHOT0, pacTBOp Oydep-
HbI 6opatHbiid (pH 8,0), yriiepo1 4eThIpeXXIOPUCThIN OUUIIIEHHBIH.

KoHTposibHas mkana oOpa3loB OKpacKy JJil KOHLEHTpaUUd CyMMBbI Me-
tayoB (0; 0,0001; 0,0002; 0,0003; 0,0005; 0,0008; 0,0010 MmMmomB/7) U3 CO-
CTaBa KOMILIEKTa-1a00paTOpUu MPUTrOTABIMBAETCA CAMOCTOSITEIBHO.

O npueomosneHuu pacmeopos cCM. NPULodHceHue 3.

HpuMeanue. Yucrtora OPUMCHACMBIX JJIA OIIPCACIICHUSA CYMMbI MCTAJIJIOB PCaK-
TUBOB, PACTBOPOB U ITOCYAbI IIPOBCPACTCA IMPOBCACHUCM XOJIOCTOI'O OIIbITA, T.C. BbI-
MMOJIHACMOI'0 aHAJIOTHYHO aHaJIM3y, HO C UCIIOJIb30BAHNEM I[I/ICTI/IHHI/IpOBaHHOﬁ BOJBI.

Iloozomoexa Kk ananuzy: npuzomosienue pacmeopa OUmu3ona

B 4uCcTyI0 CKIISIHKY M3 TEMHOTO CTEKJIa MOMECTUTE HABECKY TUTHU30HA
ounieHHoro 0,01 r, HanenTe 4uCThIM MepHbBIM HHIMHAPOM 100 Mu1 4yeThl-
PEXXIJIOPUCTOTO YIIIEPOAA OYMIIEHHOTO M THIATENIBHO MEpEMEIIaTe 10 pac-
TBOpEHUS | pabomams 6 evtmsdcnom wikaghy! | Cpok rogHOCTH pacTBOpa AUTH-
30Ha — 6 MECSIEB NIPU YCIOBUU XPaHEHUS B T€PMETHUYHO 3aKPBITON 3aTEMHEH-
HOW CKJISTHKE.

Buinonnenue ananusa

JlenutenbHy0 BOPOHKY OIOJIOCHUTE HECKOJIBKO Pa3 aHAIM3UPYEMOM BO-
JIOM U HaJIeNTe B HEE JIO METKHU «25 MID» aHAIU3UPYEMYIO BOAY.

[TpubaBerTe Tyna ke pa3HbiMu nunetrkamu 1,0 M OydepHoro pactsopa u
2,0 M1 pacTBOpa JUTU30HA.

3. BeTpsixuBaiTe COAECPKUMOE JEITUTEIBHOM BOPOHKY B TeueHue 15-20 muH.,
3aT€M BHECHUTE TYAAd YHUCTOW NMUIETKOW-KAINEIbHUIICH 2 Kalld pacTBOpa OYH-
IIICHHOT'O aMMHaKa ¥ BHOBb BCTpsixuBaiiTe B TeueHue 15-20 cek. (B nporiecce axc-
TPaKIUU TEPUOTUIECKH COpachiBaliTe M30OBITOYHOE JABJICHHE MapOB YETHIPEX-
XJIOPUCTOTO YIIEpPoJa B JEIUTEIbHOM BOPOHKE, JUISl YEro pacrojiaraite ee
BEPTUKAJILHO KPAaHOM BBEPX M CJI€TKa MPUOTKPhIBATE KpaH).

4.BOpoHKY OCTaBbTE€ B BEPTUKAIBHOM MOJIOKEHHUH JI0 PACCIOCHUS KUJI-
koctu (okojio 10-20 muH.).

5.Tlocne paccinoeHusi opraHudeckuil (HWKHHUI) CIIOM ClIelTe B KOJOPUMET-
pUYECKYIO TPOOUPKY (OKOJIO 2 MII).

6.1IpoBenure BHU3yaIbHOE KOJOPUMETPUPOBAHUE: OKPACKY pacTBOpa B
pOOMpPKE CPaBHUTE C KOHTPOJBHOM IIKAJOW OOpa3IOB OKpPAcKh Ha OenoM
domne.
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AHanmM3 MOXXHO TIPOBOJIUTH W MPU OTCYTCTBUU JCIUTEIHHON BOPOHKH,
UCTIOJIB3YsT KOHUUECKYI0 K00y co mnumud-mpookoi Ha 100-150 Mi u MepHBIN
muuHAp. [Ipu sTom npoby (25 mur) oTOMparoT MEPHBIM IIJIUHIPOM U TIepe-
HOCST B K0j10y. B Hell ke mpoBoaaT o0paboTKy MpoObl peakTHBaMU U KCT-
pakuuio (Mpu BCTPAXUBAHUU COACPKUMOrO Koiba HOJKHA OBITh 3aKpbITa
nund-npoOKoil, a cama npoOKa yJaep:KuBaercs pykoil. M30bITouHOE JaBieHne
B KOJIO€ CHUMAIOT OCTOPOKHBIM MPUOTKpbIBaHueM MpoOku. U30eraTh more-
pu pactBopa!). [locne paccrnoeHus XUAKOCTEN B KOI0€ BEpXHUU (BOHBIN)
CJIO OCTOPO’KHO CIMBAIOT Y€pE3 TOPIOBUHY KOJIOBI (MOKHO OTOMpATh BEPX-
HUW CJIOW MOPUUSIMH C TOMOIIBIO MUIIETKH), a HMKHUW (OpraHUYECKHil)
CJIO BMECTE C OCTaTKaMHu BEPXHEro (BOJHOI0) MEPEHOCAT B KOJIOPUMETPU-
YECKYI0 TPOOUPKY.

Koumponb mounocmu ananusa

KoHTposib TOUHOCTH aHaM3a MPU OMNPEACTICHUH CYMMbI METAIIOB MOXKET
OBITh BBITIOJIHEH ITyTEM TECTUPOBAHUS KOHTPOJILHOTO PACTBOPA CyMMbI METAJIIOB
(cMecu MHKA, MEU M CBUHIIA B COOTHOIIEHUsIX 3:1:1).

[IpuroroBiieHHE KOHTPOJBHBIX PACTBOPOB JUIsl ONPEJEICHUS CYMMBbI Me-
TaJIJIOB MPUBEACHO B MPWJIOKEHNH 1.

BomnpocsI k riase 1

. Kakue tumsl BogoeMoB BaM U3BECTHBI?
. HazoBuTE OCHOBHBIC UCTOYHUKH MTUTAHUS BOJOESMOB?
. [lepeuncnuTe rpynmnel Noka3aTeae KayecTBa BOIbI?
. Kak BnusieT moBeIlieHre TeMIiepaTypbl Ha BOAHBIA 00BEKT?
. KakoBwI TpeOoBaHUs K IBETY, 3aMaxy W MPO3PavYHOCTH BOIBI?
6. Uem 0OyCIIOBIEHO H3MEHEHHME KHUCIOTHOCTH WJIM IIEJIOYHOCTH B BoOAOeMax?
CriocoObl UX OnpeIeIeHHS.
7. B ueM mpuunHa xectkocTd Boabl? CriocoObl ee OIpeneneHns U BO3MOXKHOCTD
yCTpaHCHHS.
8. Onumute (Ha BBIOOP) METOAMKY OINpEACICHUS HUTPATOB, ¢ochaTos, Cylb(aToB
W XJIOPUIOB B BOJIE.
9. Kak ompezensieTcst o01iiee conecoiepaHrue BOIbI?
10. Posb pacTBOPEHHOTO KMCIOPOAa U CTIOCOOBI €T0 ONpeIeICHUS.
11. Jns gero onpenensatot BIIK o, 1 BITK;?
12. Onumute (Ha BBIOOP) METOIMKY OIPEICICHUSI METAJIOB B BOJIE.

D AW -
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2. AHAJIM3 U OHEHKA KAYECTBA BO/IbI
2.1. IlosieBBIEe MEeTOABLI AHAJIHU3A

M3 Gonp1Ioro yuciia METOJI0B aHaJIM3a BOJbl, BCTPEUAIOLIUXCS B CHELU-
QIBHOM M HAYYHO-TIOIYJISIPHOM JIUTEPaType, BBIAEISAIOT OTHOCUTENIBHO He-
OOJBIIYIO FPYIIYy METOOB, HA3bIBAEMBIX «IIOJIEBBIMU». DT METO/bI HHTEpE-
CYIOT Hac B MIEPBYIO OYEPEAb IIOTOMY, YTO OHU MOT'YT IIPUMEHSATHCSA U CHELa-
JTUCTaMU-aHAIMTUKAMU, U CTYyJIEHTaMH Pa3IU4HbIX BY30B, U IIUPOKUM KPYroM
3aMHTEPECOBAHHBIX JIMII, HE UMEIOLIUX CBS3EH C J1adopaTopusMu, aHAJIUTHYE-
CKHMMH U 3KOJIOTUYECKUMU LICHTPaMH.

[lon nonesvim memooom Mbl MOHUMAEM TAKOM METOJl, KOTOPBIA MOXKET
NPUMEHSTHCS. HEMOCPEICTBEHHO Yy BOJAHOTO OOBEKTAa, PU OTCYTCTBUU BOJIO-
IPOBOJA, LEHTPAIM30BAHHBIX MCTOYHUKOB JJIEKTPOSHEPTHMH M CHELHMAIBHO
000pYZOBaHHBIX JIAOOPAaTOPHBIX nomelieHui. [loneBbie MeTo bl 00J1aAAI0T He-
KOTOPBIMU XapaKTEPHBIMUA OCOOCHHOCTSIMH.

Bo-nepeuix, 1oneBble METO/IBI SIBJIAIOTCS OTHOCUTENILHO HECJIOKHBIMHU, T.K.
He TpeOYIOT HUCIOJIb30BaHUs J1a00paTOPHOTO 00OpYyIOBaHUS M BBICOKOW KBa-
nuuKauy epcoHaia.

Bmopoe npeuMylecTBO MOJIEBBIX METOJIOB — UX OBICTPOTA, WIIH IKCHpecc-
Hocmb. He cekper, 4To B psJie CIIy4aeB UCIIOJIb30BAHKUE TEX WM MHBIX METOOB
OIIPENEIAETCA HE TOJIBKO CIOXKHOCTBIO, HO M JUIMTEIBHOCTBIO aHAIN3a, KOTO-
pasi, BKJIFOYasl Olepaluu MOArOTOBKH, MOXKET IOCTUTaTh OT HECKOJIBKUX YaCOB
110 HECKOJIBKUX CYTOK. [ToneBpie METOIbI, KaK MPaBUJIO, IO3BOJISIFOT COKPATUTH
IPOJOJIKUTENBHOCTh MOATOTOBKH U MPOBEICHUS aHaIM3a 0 HECKOJIbKUX Jie-
CSITKOB MUHYT U JJa’K€ HECKOJIBKUX MUHYT.

BoNBIIMHCTBO MOJEBBIX METOJIOB ONPEIEIICHUS MT0Ka3aTele KauyecTBa BO-
IIbl SIBIISIFOTCS XMMHUYECKUMHU, T.K. TTO3BOJISIIOT OMPEIENIUTh COJEpKaHUE XUMU-
YECKUX KOMIIOHEHTOB B COCTaBE BOJBI U OCHOBAHBI Ha XUMUKO-AHATUMUYECKUX
peakuusx. Ilepen Tem, kak NPUCTYNUTh K aHAJIU3y BOAbl XUMHUYECKUMHU METO-
JaMH, HEOOXOIUMO MTO3HAKOMUTBCA C TPEOOBAHUSAMMU K BBIIOJHEHUIO AHAIN30B
U TMPAKTUYECKH OCBOMTH OCHOBHBIE aHAIWTWYECKHE onepauuu. [ns storo
OOBIYHO B JIA0OPATOPHBIX YCIOBUSX MPOBOAUTCS 00yUEHUE ITpreMaM paboThl U
NpaBUWIaM TEXHUKU Oe3omacHOCTHU. [Ipu 0OydeHUM HCIONIB3YIOTCSI pacTBOPHI
PEaKTUBOB-CTaHAAPTOB, UMEIOIIMX B CBOEM COCTABE OIPEAEISAEMBIA KOMIIO-
HEHT (KaTUOH, aHWOH, (P)YHKIIMOHAJIBHBIE TPYIIIbI). XOPOLIUM OOBEKTOM IS
00yueHHs SBISETCS MPOAAOIIAsCS B Mara3uHax MHUHEPAJIbHAs BOAA C U3BECT-
HbIM XMMHUYECKHM COCTaBOM, KOTOPBIA MMPUBOJIUTCS, KaK MPaBUIIO, HA STUKETKE
OyThUIKK. JJi1 0Oy4YeHHs] MOTYT MCIIOJIb30BAaThCSl TAKXKE CIELUUAIBHO HpuUco-
MOBJIEeHHbIE MOOENbHbIE PACMEOPbl ¢ TOYHO W3BECTHBIM 3HAYEHUEM KOHIICH-
TpaLUX LEJIEBOr0 KOMIOHEHTa. O0ydyeHne MEeTOJUKaM OIPENETCHHs OTAEIb-
HBIX KOMIIOHEHTOB B BOJZIE MJIM MOZAEJIBHBIX PACTBOPAX IMPOBOAUTCS TOJIBKO MO
PYKOBOJCTBOM CHELMATMCTA-aHATUTUKA WIN TPEIO1aBaTEs.
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Ecnu B xone npaktudyeckux padboT 6epyTcsi TOTOBbIE 000pYAOBaHHUE U Ma-
TE€pHUAJIbI, TO UCIIOJIb3YEMBbIE ITPU BBIITOJIHEHUH aHAJIN3a PAaCTBOPBL, PEAKTHBBI,
1oCy/1a U IPyTre KOMIOHEHThI KOMIUIEKTA JIOJIKHBI ObITh MPEBAPUTEIHLHO OC-
MoOTpeHsL. [Tpu ocMoTpe npoBepsroT:

— IEJIOCTHOCTh U TEPMETUYHOCTh YIIAKOBKH PaCTBOPOB, PEAKTUBOB;

— COOTBETCTBHUE BBHIOPAHHOIO IS MCIIOJIB30BAaHUS pPeakTHBa (pacTBopa)
WIH TIOCYZbl TPEOOBAHMSIM METOJUKHM aHAIN3a, HAJIMYKE XOPOIIO U OJHO3HAY-
HO YUTAEMOM STUKETKH, METOK Ha MEPHOU MOCY/IE, KOHTPOJIbHBIX ITKAJT;

— OTCYTCTBHE TOBPEKICHUNW MEpPHOW TMOCY[bI, MPOOUPOK, KOHTPOJBHBIX
IIKaJI U JAp.

[Ipu TpancnopTUpOBaHUM 00OPYIOBAHUE IS AHAIN3A, CKIITHKU C PEaKTH-
BaMH U pacTBOpPaMU M MPUHAJICKHOCTH CIEAYET pacloiararh B yKIaJOUYHbBIX
ALIMKAX Ha MPEIyCMOTPEHHBIX JUIsl HUX MECTax. JTO MO3BOJUT OOECHEUUTh
HAJICKHYIO JIOCTABKY KOMILJIEKTOB ISl MIOJIEBBIX aHAJIM30B K MECTY paboThl, UC-
KITFOUUTH OOM MOCY/IbI U TOMNaIaHke BHYTPh KOHTEHHEPOB MbUIM U JIPYTUX 3a-
IPSA3HEHUM.

[locne mpoBenieHUs1 aHAJIM3a MEPHBIE CKIISTHKH W MHIETKU CIEAYET IpOo-
MBITh YUCTOW BOJIOW, CKJIIHKHA C PacTBOpaMu HEOOXOJUMO T€pPMETHUYHO 3a-
KPBITh U YJIOKUTH B YKIIAJO0UYHbIE KOHTEHHEPHI. 3aTpyTHEHUS ITPU 3aKPhIBAHUN
KOHTEWHEPOB OOBIYHO CBUAETENBCTBYIOT O HEOPEKHOCTH MPH YKIIATIKE.

XapaKTepUCTUKKU 00pa3lioB BOJABI MOTYT ONPEAEISATHCS HETOCPEACTBEHHO
B OTOOpAaHHBIX MPo0axX Pa3IMYHBIMU METOJAMH: BU3YaJIbHBIM, OpraHOJICIITHYE-
CKUM, BHU3yaJIbHO-KOJIOPUMETPUUECKUM, TUTPUMETPUUECKUM, TYpOUTUMETPH-
YECKUM U PaCYETHBIM. XapaKTEPUCTUKU MMOYBEHHBIX BBHITSDKEK (BOJHBIX, COJIE-
BbIX) ONPENEISIOTCS MYTEM UX aHaJIh3a ¢ MOMOIIBI0 METOJIOB, UCIIOIb3yEMBIX
JUIS QHAJIA3a COOTBETCTBYIOIINX KOMIIOHEHTOB B BOJIE.

[ToneBbie METOABI MPUMEHSIOTCA B YCIOBHSIX, KOTOPbIE HE CKa3bIBAIOTCSA
CKOJIbKO-HUOY/JIb 3aMETHBIM OOpa3oM Ha CKOPOCTH M BBIXOJIE XUMHUKO-
AHAJIMTUYECKOW peakluuu. JTO U MOHITHO, T. K. CKOPOCTh OOJIBIIMHCTBA XU-
MUYECKUX PEaKIuil yBeanunuBaercsa B 2-4 pa3a npu MOBBIIICHUH TEMIIepaTy-
pbl Ha kaxbie 10 °C. C apyroit CTOpoHbl, KOHIEHTpAIUs 00pa3yroIIerocs
IpU XUMHUKO-aHAJIMTUYECKON PEeaKUUH BELIECTBA, KaK MPABUJIO, CBSI3aHA C
KOHILIEHTPAIUSAMH JPYTUX, YYACTBYIOIIMX B PEAKIMH WU 00pa3yroNIuxcs
BEILECTB B PACTBOPE, HAXOIACh B XMMHYECKOM PAaBHOBECHH. XApPAKTEPHO,
4TO JJIsl peakIii B pacTBOpax (B OTJIMYKME OT peakiyii B ra3oBoi (aze) mpax-
TUYECKU TOJBKO TeMIIepaTypa SBIIAETCS BHEIIHUM (DaKTOPOM, BIUSIOIIUM Ha
NoJIOKeHHE paBHOBecud. (CleIoBaTENIbHO, UMEHHO TEMIIeparypa SBISIETCS
TEM BIIMSIOUMM (PAKTOPOM BHEUIHUX YCIOBUH, KOTOPBIA Mbl JOJKHBI YUUTHI-
BaTh B MIEPBYIO OUEPEb [IPHU HCIIOIB30BAHUH MOJIEBBIX METOJIOB.

B HOpMaTHBHBIX JOKYMEHTaX HE OTOBOPEHBI YCIOBUS MPUMEHEHHUS T0JIe-
BBIX METOJIOB, OJJHAKO TAKUMH YCIIOBUSIMH JJIsi OOJIBIIIMHCTBA METOJIOB ONpee-
JICHUS] MOTYT OBITh IPUHSTHI CIIEAYIOIINE:

— TEMIIEpPATypa aHAIU3UPYEMOM BoAbI OT 15 1o 25°C;
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— Temneparypa Bo3ayxa ot 5 jo 30 °C;

— OTHOCHUTEITbHAS BIAXKHOCTH BO3/IyXa M aTMOC(EpHOE JaBIICHUE — HE OT-
paHUYEHBI.

OrpanudeHus 1Mo TemMrepaType BOJIbI M BO3AyXa HE PaCIpOCTPAHSIIOTCS Ha
yCJIOBUS 0TOOpa Mpo0. YKa3zaHHBIE OTPAHUUEHHUS MOTYT OBITh JIETKO YCTPaHEHbI
IMyTEeM TOJIOTpeBa Mpo0 Mepes aHATM30M (CII0KHEe MPOObI OXJIAUTh B YCIOBHUSIX
TIOBBIIIIEHHOW TeMTIepaTypbl). BMecTe ¢ TeM mpu BBITIOJTHEHUH aHAJIM30B TeMIIe-
parypa mpo0 J0/bKHA KOHTPOJIMPOBATHCS, T.K. OHA SIBISIETCS (DaKTOPOM, CIIO-
COOHBIM TMOBJIHATH HAa PE3yJbTAT U3MEPEHHS KOHIIEHTPAIMU M HAPYIIUTH Mpa-
BUWJILHOCTh U3MEPEHUM.

[Ipy BBINIOJIHEHUU aHANM3a BU3YAIbHBIM, OPraHOJENTHYECKUM U TypOH-
JTMMETPUIECKUM MeToAaMu (OTpeiesieHHe 3araxa, BKyca, [IBETHOCTH, MyTHOCTH,
KOHIICHTpAIUHU CyJIb()aT-aHHOHOB) BHITIONMHSIOMINN aHAIHM3 JODKEH YMETh KOp-
PEKTHO ONpEIENATh BKYC, 3alax, 1BET, CTENEHb MYTHOCTH, HCIOJIB3Ysl COOCT-
BEHHBIC BKYCOBBIC OITYIIEHUS, OOOHSIHIE U 3pEHHE.

2.1.1. Oco0eHHOCTH BBINMOJTHECHUS AHAJIN3A
KOJIOPMMETPUYECKMMHU MeTOAaMM

Konopumempuueckum (0T aHrymiickoro colour — TBET) Ha3bIBAETCS Me-
TOJI aHaJIM3a, OCHOBAaHHBIN Ha CPaBHEHUH KaYECTBEHHOTO W KOJMYECTBEHHOTO
MU3MEHEHUS TIOTOKOB BUAMMOTO CBETA MPU MX MPOXOXKICHUN Yepe3 UcCIerye-
MBII pacTBOP U PacTBOP CpaBHEHHs. OnpenensemMplii KOMIIOHEHT HPU MTOMOIIN
XUMHUKO-aHAJIUTUYECKONW PEAKIUN TMEPEBOAUTCS B OKpAIIEHHOE COSAMHEHHE,
IIOCJIE YEro U3MEPSIeTCs MHTEHCUBHOCTh OKPACKU MOJIydeHHOro pactBopa. [Ipu
U3MEpPEHUU MHTEHCHBHOCTH OKPACKH MPOO C MOMOIBI0 Mprubopa PoToKoIO-
pUMETpa METOJ Ha3bIBaeTCs homoronropumempuyeckum. COOTBETCTBEHHO, MPU
U3MEPEHUH MHTEHCUBHOCTH OKPACKH BU3YaJIbHBIM CIIOCOOOM (HAIpHUMep, OIle-
HUBAsi THTEHCUBHOCTh OKPACKU CPABHUTENILHO ¢ KaKUM-JTHOO0 00pa3lioM) METOT
Ha3bIBAETCS 8U3YANbHO-KOIOPUMEMPULECKUM.

OcHOBHOM 3aKOH KOJIOpUMETpuU — 3aKkoH byrepa-Jlambepra-bepa (¢ HuM
MOXHO TIO3HAKOMHUTBCS MOJPOOHEE B JHOOOM CIIPABOYHHMKE IO KOJIOPUMETPH-
YECKMM METOJIaM aHaJIN3a WIH B 3JIEMEHTApHOM Kypce (PU3UKH) 3aITUCHIBACTCS
CJIEYIOIIUM 00pa3oM:

Ig 1
D:%:g.c.l,

rae D — onTuyeckast IiI0THOCTH PacTBOPA;
I, u | — ”HTEHCHUBHOCTH CBETOBOTO TMOTOKA, MOMAAAIONIETO Ha PACTBOP
(I,) u mpommenmiero uepes pactop (I):

110



€ — KO3(p(PUIHMEHT CBETOIMOTJIONICHUS (BEIWYMHA, TMOCTOSHHAS IS
JIAHHOTO OKPAIIEHHOT'O BEIIECTBA), 1T - T-MOJb  CM™ ;

C — KOHLIEHTpaLMsl OKPAIIEHHOT O+ BEUIECTBA B PACTBOPE, I~-MOJIb/JI;

[ — TOJIIIMHA MOTJOIIAIOIIET0 CBET CJI0s pacTBopa (JIUHA ONTHYECKOTO
MyTH), CM.

[Tocne 06paboTky PO U 100aBICHUS K HEH peareHToB MpoOkl MPHOOpe-
TalOT OKPacKy. MIHTEHCUBHOCTh OKPACKH SIBJIIETCS MEPOMl KOHIIEHTPALIMK aHa-
AU3UpyeMoro  BemiectBa.  [Ipu  BBINOMHEHMM — aHAIM3a  BU3YaJbHO-
KoJlopuMeTprudeckuM MetogoM (pH, skenezo oOmiee, Gropua, HUTpAT, HUTPUT,
aMMOHUH, CyMMa METAJIJIOB) ONPEEIIEHUE TPOBOAUTCS B KOJJOPUMETPUUECKUX
MpoOHpKax ¢ METKOM «5 MID» TMOO B CKIISTHKaX ¢ MeTKOM « 10 mim».

Komopumerpuueckue NpoOUpKU MPeACTaBISAIOT COO0M 0OBIYHBIE, IITUPOKO
UCTIOJIb3yeMbIe B TAOOpaTOpHsIX, MPOOUPKH M3 OECIIBETHOTO CTEKJIA, NUMEIOIINE
BHyTpeHHui quametp (12,8+0,4) mm. Komopumerpuueckue mpoOUpKH MOTYT
UMETh HECKOJIbKO METOK («5 Mi», «10 M), MOKa3pIBAIOIIUX 00bEM (U, Clie-
JIOBATEJIbHO, BBICOTY), 10 KOTOPOIO CJEMyeT HAIOJIHUTH MPOOUPKY MpoOOii,
4TOOBI 00ECNIeUnTh yI0OHBIE U ONM3KHE YCIIOBUS AJI BU3YaJbHOTO KOJIOpPH-
MeTpupoBaHua. OOBIYHO KOJOPUMETPUYECKHE MPOOUPKU CTAparOTCs IMOJ00-
paTh OAMHAKOBOM (POPMBI U AUAMETPA, T.K. OT MOCJIETHUX 3aBUCHUT BBICOTA CIIOSI
OKpAlIEeHHOT'O pacTBOpa. AHAJIOTMYHO MOJOMPAIOTCS U CKISIHKU JUISl KOJIOPH-
MeTpUpOoBaHUs (OOBIYHO ATO anTeKapckue (IaKOHBI TUAMETPOM 0 25 MM).

HaubGonee  TouHble  pe3ynbTaThl NP aHAU3Ee  BU3YAIbHO-
KOJIOPUMETPUYECKUM METOAOM JOCTUTAIOTCS, €CIIM CPAaBHUBATH OKPACKY IMPO-
OBl C OKPaCKOM MOOenbHbIX IMAIOHHBIX pacmeopos. VIX MpUroTaBiuBaioT 3a-
paHee C MOMOIIBI0 PEaKTHUBOB-CTAHJAPTOB 1O METOAMKAM, MPUBEICHHBIM B
npwiokeHuu 1. Ciexyer UMeTh B BULy, YTO BO3HMKAIOIIKE B IIPOLIECCE KOJIO-
PUMETPUUECKUX PEAKIMM OKPACKH OOBIMHO MaJOyCTONYMBBI, MOATOMY IIPHU
OMKMCAHUH TIPUTOTOBJICHHS] PACTBOPOB MPUBOIAT, IPU HEOOXOAUMOCTH, U CPO-
KU UX XpaHEHHUS.

Jlis ymipoleHusi BU3yaIbHOTO KOJIOPUMETPUPOBAHUS TPH TOJIEBBIX aHa-
JM3aX OKPACKy pacTBOPa-MpoObl MOKHO CPaBHUBATh HE C ASTAJIOHHBIMH pac-
TBOpaMHU, a C HAPUCOBAHHON KOHTPOJIbHOM IIKAJIOW, Ha KOTOPOW 0Opa3lsl BOC-
MIPOU3BOAT OKpacKy (IIBET U MHTEHCHUBHOCTH) MOJICIBHBIX 3TAIOHHBIX PaCcTBO-
POB, MPUTOTOBJIEHHBIX C COOJIFOJICHUEM 3aJIlaHHBIX 3HAUYECHUN KOHILIEHTPALUH
LEJIEBOIO KOMITOHEHTA.

3a pe3yibTaT aHaau3a MPU BU3YaATbHOM KOJOPUMETPUPOBAHUU MPUHUMA-
10T TO 3HAYEHUE KOHIIEHTpAIIMA KOMIIOHEHTa, KOTOPOE€ MUMEET OIKaNIni 1o
OKpacke oOpasel] KOHTPOJbHOM IIKaIbl JHUO0 MOJEIBHOIO 3TaJOHHOTO pac-
TBOpa. Pe3ynbTaT aHanusa npeacTaBIsioT B BUJE:

«OnU3KO_(3HaueHue KOHUeHMpAayuu no wKaie) me/i (Me-ok6/1)y.
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B cnyuae, korza okpacka pacTBOpa-mpoObl B KOJIOPUMETPHUIECKOM TPoOHp-
K€ OKa)KETCSl UMEIOIEeH MTPOMEKYTOUHYIO MHTEHCUBHOCTh MEKIY KaKUMHU-THOO
oOpa3iiaMy Ha KOHTPOJILHOM ITTKaJIe, pe3yJIbTaT aHaInu3a 3allMChIBAIOT B BUJIC:

«om 00 Me/lL (M2-3K6/T)».

Ecnm okpacka pacTtBopa-nmpoObl B KOJOPUMETPUIECKON MPOOHpKe OKa-
YKETCS MHTEHCHUBHEE KpaiHero oOpaslia Ha IKajie ¢ MaKCHUMAaJbHOM KOHIICH-
Tpanue, MPoBOAAT pa3daBiieHre mpoOwl. [locie MoOBTOPHOTO KOJIOpHUMETPH-
POBaHUS BBOZST IONPABOYHBIN KOX(D(DUIIMEHT I ydera CTeleHrn pa30aBiie-
HUs TIpoOBI. Pe3ypTaT aHaam3a B 5TOM CiTydae 3alrChIBalOT B BUJIC:

«bonee_(3Hauenue MAKCUMAIbHOU KOHUEHMPAYUU no wKaie) me/i (Me-3K6/1)».

OkxkpareHHbie TPOOBI, MOJYYSHHBIE TIPU BBITOJIHEHUH aHAJIN30B, MOKHO
KOJIOPUMETPUPOBATH TAKXKE C MOMOIIBIO (OTOANEKTpoKoIopuMeTpoB. [lpu Ta-
KOM CIIOCOO€ OMNpeesiioT ONTUYECKYIO TIJIOTHOCTh PACTBOPOB-TIPOO B CTEK-
JSTHHBIX KIOBETaX C JUIMHOW ONTHUYECKOro myTd 1 — 2 cM u3 KomruiekTa (poto-
ANIEKTPOKOJIOPUMETPA (MOXKHO HCIIONIb30BaTh M KIOBETHI C OOJIbIIEH JJIMHOU
ONTUYECKOTO MyTH, OJHAKO B 3TOM CIIy4ae CIEAyeT MPOBOAUTH aHAIIU3 C YBE-
JUYEHHBIM B 2-3 pa3za oobemMoM 1poOsl). [IprbopHOE KOIOpHMETpUpPOBAHHE
MO3BOJISIET CYIIECTBEHHO TOBBICUTh TOYHOCTH aHalu3a, OJHAKO Tpedyer
OoJbllIeH TIIATETFHOCTH U KBATM(UKAIMU B paboTe, MpeaBapUTEIbLHOrO IMo-
CTPOCHHUS TPaTyUPOBOYHON XapaKTEPUCTUKHU (KeIaTeIbHO HE MeHee 3 Tio-
ctpoeHuil). [Ipu 3TOM U3MEPSIOT 3HAUYEHHUS ONTUYECKON IUIOTHOCTH MO/IENb-
HBIX 3TaJOHHBIX PacTBOPOB (cM. mpuioxenue 1). Ilpu ananmzax mosiaeBbIMU
METOJIaMH B 3KCIE/IMIIMOHHBIX YCIOBUSIX YJOOHO (POTOMETPUPOBATH MPOOBI C
MTOMOIIBIO TTOJIEBBIX KOJIOPUMETPOB.

2.1.2. Oco0eHHOCTH BBINOJIHECHUSA AHAJIN3A
TUTPUMETPUYECKHUM METO0M

Tumpumempuyeckuti METO]T aHAJIM3a OCHOBAH Ha KOJIMYECTBEHHOM OIpEE-
JeHnn 00beMa pacTBOpa OHOTO WIH ABYX BEIIECTB, BCTYHAIOITUX MEXTY COOOM
B PEaKIMIO, TIPUUEM KOHIIGHTpAIUsl OJHOTO M3 HHUX JOJKHA OBITh TOYHO W3-
BecTHa. PacTBOp, KOHIIEHTpAIlUsl BEIeCTBa B KOTOPOM TOYHO M3BECTHA, HA3bI-
BAETCsl TUTPAHTOM, WJIM TUTPOBAHHBIM pacTBOpoM. [Ipu aHammze yarie Bcero
CTaH/IAPTHBIA PACTBOP MOMEMIAIOT B U3MEPUTEIBHBIA COCY U OCTOPOKHO, Ma-
JBIMUA TIOPIUSIMU, TO3UPYIOT €0, MPUINBAsL K UCCIEAYEMOMY PacTBOPY JI0 TEX
nop, moka He OyAeT YCTAaHOBJIGHO OKOHYAaHWE pEeaKluu. JTa omeparus Ha-
3bIBAETCA TUTPOBAHHEM. B MOMEHT OKOHYAHUSI PEAKIIUU HPOUCXOTUT CIMeEXUo-
Mempuyeckoe B3aMOJICUCTBHE THUTPAHTAa C AHAIM3UPYEMBIM BEIIECTBOM U
JIOCTUTaeTCsl TOYKA AKBUBAJIECHTHOCTH. B TOUYKe SKBUBaJIEHTHOCTH 3aTpayvycH-
HOE Ha TUTPOBAHUE KOJWYECTBO (MOJIb) TUTPAHTA TOYHO PABHO U XUMHUYECKU
AKBUBAJICHTHO KOJIMYECTBY (MOJIb) OMPEAEIIeMOro KOMIOHEHTa. TOUKy IKBU-
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BaJICHTHOCTU OOBIYHO OIPEAEISIOT, BBOAS B PACTBOP MOIXOIAIINNA HHIUKATOP
U HaOJro1as1 32 M3MEHEHNEM OKPACKU.

[Ipu BHIMOTHEHUH aHAIW3a TUTPUMETPUUECKUM METOAOM (KapOoHaT, TH/I-
poKapOOHaT, XJIOPHI, KaJbIMi, 00Ias >KECTKOCTh) OMpEE/IeHHEe MPOBOJIAT B
CKJISTHKaX WM TPOOUpKax BMECTUMOCTHIO 15-20 mui, umeronmx metky 10 mir.
B npotiecce TUHTpOBaHMS PaCTBOP MNEPEMEIIMBAIOT CTEKISTHHON MaTIOUKOU TMO0
BCTPSIXUBAHHUEM.

[Tpn ananm3e MaJOMUHEPATU30BAHHBIX BOJ IEI€CO00pPa3HO MPUMEHSTH
TUTPOBAHHBIE PACTBOPHI C MOHMKEHHOM KoHIeHTpanui (0,02-0,03 r-skB/mn),
KOTOpbIE MOTYT OBITH TOJyYE€HBI COOTBETCTBYIOIIMM pa3baBiieHueM Oosee
KOHIIEHTPUPOBAHHBIX TUTPOBAHHBIX PACTBOPOB JUCTUILIMPOBAHHON BOIOM.

Jliia ynoGcTBa paboThl ¢ MPOOUPKAMU MX MOKHO yYCTaHABJIMBATh B OTBEP-
CTHUs MyTHOMEpa JIMOO pacnojaraTh B IITaTUBAX.

TpeOyembie 00BEMBI PACTBOPOB MPU TUTPOBAHUU OTMEPSIOT C TTOMOIIBIO
OFOPETOK, MEPHBIX TMHITIETOK WX 0Ojee MPOCTBIX JIO3UPYIONIUX YCTPOMCTB:
HIIPHUIIEB, KaJTMOPOBAHHBIX KarelbHUIl U Jp. Hanbonee yaoOHBI A1 TUTPO-
BaHUsI OIOPETKHU C KPAHOM.

Jliist ynoOGcTBa 3amoaHeHNs] MEPHBIX MUMETOK pacTBOPAMH M TUTPOBAHUS
UX TEPMETUYHO COSIAUHSIOT C PE3MHOBOW T'PYIIEH, UCTIONB3YS COSTUHUTEIHHYIO
pe3uHoByto TpyOKky. Eiie ynobHee paboTaTh ¢ MEPHBIMH MUIIETKAMU, YCTaHAB-
JMBas UX B IITATUBE BMECTE C MEAULIMHCKUM ILIIPULIEM, TEPMETUYHO COETMHEH-
HBIM C ITUNETKON THOKOM TpyOKOM (pe3MHOBOM, CUJIMKOHOBOM U T.I1.).

3anpewiaemcsa 3anonnenue NUNEMOK Pacmeopamu nymem ux 6cacvlea-
Hus pmom!

Crnenyer uMeTh B BUJly, YTO U3MEPEHUE 00bEMa pacTBopa B OIHOpETKax,
MEPHBIX MPOOMpPKaX, MEPHBIX KOJIOAX MPOBOJUTCS MO HUKHEMY Kpar0 MEHU-
CKa >KMJKOCTH (B Clly4a€ BOJIHBIX pacTBOPOB OH Bcernaa BOTHYT). Ilpu stom
ryia3 HaOmonarens docen Obimb Ha yposne memxu. Henb3st BbIIyBaTh 1O-
CJIEJTHIOI0 KaIUII0 pacTBOpa M3 MUIETKU Win Oropetku. Heobxomumo 3HATh
TaK»e, 4YTO BCA MEpPHAsi CTEKJISIHHAS MOCyJla KaTuOpyeTcss U TpagyupyeTcs pu
temriepatype 20 °C, mo3ToMy, IS OJIy4€HHs TOYHBIX PE3YyIbTATOB U3MEPEHUS
00BEMOB, TEMIIepaTypa pacTBOPOB JIOJKHA ObITh OM3Ka K koMHaTHOM. [Ipu uc-
NOJIb30BAHMM MEPHBIX KOJIO TeMIIEpaTypa pacTBOpa JOJKHA ObITh, IO BO3MOXK-
HOCTH, Onu3ka K 20 °C, T.K. 3HaUUTENbHASI BMECTUMOCTh MEPHOM KOJIOBI MpH-
BOJIUT K 3aMETHOM OIIMOKE B U3MEPEHUH 00beMa (3a CUET TEIJIOBOIO pacilpe-
HUSI WM CKATHUS pacTBOPA) MPU OTKIIOHEHUAX Temneparypsl oT 20 °C Gornee yeM
Ha 2-3 °C.

JIJIs1 yCOEMHOrO BBITIOJHEHUS] AHAJIM30B BOJBI MOJIEBBIMU METOJIAMH, YBE-
PEHHOr0 BJaJieHUs 000pYyJOBaHHEM HEAOCTATOUYHO OJHHMX TOJHKO HAMEPEHUI
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MOJIyYUTh pe3yabTaThl. JIJisi 3TOro HEOOXO UM LENbIA KOMILIEKC Mep, Mpu-
3HAHHBIX Ha MEXIYHApPOJHOM YpPOBHE. JTOT KOMIUIEKC MEp BKJIKOYAET Clie-
yIo1iee.

2.1.3. CucteMa KOHTPOJIS IPABWIBHOCTH
¥ TOYHOCTH Pe3yJIbTATOB

KoHTpob TOYHOCTH M3MEpEeHUi 4acTo yJ00Hee MPOBOAWTH B JIabopaTop-
HBIX ycioBUsIX. [Ipy mOAroTOBKE K MOJEBHIM aHAIM3aM HEOOXOAUMO YOeIUTh-
csi B pab0OTOCIIOCOOHOCTH BCEX KOMIIOHEHTOB PEIETITYPhI AJI aHallu3a U B Ipa-
BUJILHOCTH TIOJIy4a€MbIX PE3YyJIbTATOB; TO K€ pa3yMHO cJeiaTh U MO BO3Bpa-
IIEHUW U3 TOJIEBBIX YCIOBUM, T.K. 32 BpeMs MOJIEBBIX pabOT MOTJIU MTPOU30MTH
W3MEHEHUS, OBJIMSBIITHE HAa pa0OTOCIIOCOOHOCTh METO/IA.

IHoaroroBiaeHHocTh oneparopa. /locrarouyHas MOArOTOBICHHOCTh OIe-
paTopa, €ro BIaJCHUE MpUEMaMU pabOThl U YMEHUE KOHTPOJIUPOBATH TOY-
HOCTb U aKKypaTHOCTh CBOUX JIEHCTBUN. DTH KauecTBa, B CBOIO O4Yepe.lb, 00Y-
CJIOBJIEHBI HAJTMUUEM OMPEIETICHHOTO OIbITa paObOTHI (€CIH peub UIET O mpodec-
CHOHAJIHOW JESITEIbHOCTH — COOTBETCTBYIOIIMM 0Opa3oBaHUEM U cepTU(dUKa-
IIUE) U MOXKET ObITh OIEHEHO MPHU BHITOJHEHUH KOHTPOJBHBIX HU3MEPEHUM,
OIICHKE CITy4alHbIX, CUCTEMAaTHYECKUX W TPYyObIX MOrpeIIHOCTed B pabdoTe
naHHOTO oreparopa. CieayeT OTMETUTh, YTO KaXKJasi onepalys Npy aHalu3e
UMEET CBOM CHUCTEMATHUYECKHE W CIIy4YallHbIE MOTPEITHOCTH, U BBIOIHSIOMIAN
aHaJIM3 J0JKEH, 1T0 MEHBIIEH MEpe, UMETh O HUX MPEACTABICHHUE.

Benenne 1oKyMeHTalIUM 10 AHAJIN3aM U MOATOTOBKE K HUM. DTO UMEET
OOJIBIIIOE 3HAYCHHUE JIJIsI TTOMYUYEHUSI CUCTEMATUUECKUX MIPABUIIbHBIX PE3yJIbTATOB.
[lon noxymeHTalmelt Mbl IOHUMaeM, TPEXJIE BCEro, paboune TeTpaau (KypHa-
JIbI) U TIPOTOKOJIBI HAOJIO/IEHUH (M3MEPEHUN).

Pabouue mempaou npenHaznadeHsl i GUKCUPOBAHUS TEKYIIUX JEUCT-
BUI1 OIlepaTopa, a Takke 0OOCTOATENbCTB U YCIOBUM UX BBITIONIHEHUS. Pabouast
TETpajib JOJKHA TIO3BOJIUTh, TP HEOOXOJUMOCTH, YTOUHUTH WA MPOBEPUTH
MIPABWJIBHOCTh BCEX BBIMIOJIHEHHBIX JIEUCTBUMA — MPUTOTOBJICHHSI PacTBOPOB,
B3SITHSI HABECOK, BBITIOJHEHHBIX pacueToB U T.. [IpakThka mokasbIBaeT, yTO
MHOTHE 4YacTO HEIOOLEHUBAIOT HEOOXOJMMOCTh CKPYIYJIE3HOTO (UKCUpOBa-
HUSL B paboyell TeTpaau JEUCTBUI oreparopa-aHaIUTUKA. ITO MOXKET MPUBO-
JUTh, C OJIHOM CTOPOHBI, K MoTepe MH(MOPMAIMU U HEBO3MOXKHOCTH WHOTJA
BBISICHUTh MCTOYHHMKH TMOTPENIHOCTEN MM OIIMOOK, a C JAPYroll — 3aTpyIHsET
OTpeIeNICHNE 3aKOHOMEPHOCTEN B paboTe U 000011IeHue ombiTa padoThl. Pado-
Yas TETPaJib BEJECTCS B IPOU3BOIIBLHOM Popme.

Ilpomoxon nabnooenuti (U3MEPEHUM, UCCICIOBAHUN U T.M.) SIBJISETCS
BOXHBIM JIOKYMEHTOM, KyJla 3aHOCSTCS YCJOBUSI 0TOOpa MpoO M BBIMOJIHEHUS
aHaiM3a, pe3yJbTaThl aHAM3a, a TAKXKE JOIMOJHUTENbHbIC CBEJCHUS, KOTOPbIE
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MOTYT OBITh YYTEHBI MPU 00OOIIEHUH PE3YJIBTaTOB. B MpOTOKOJE KenaTeabHO
OTpa3UuTh PE3yJIbTAThl UCCIIEIOBAHMS KAUeCTBA BOJIbI HECKOJIBKUMH METOJaMU
B cornocTaBumoM Buze. Hanpumep, Bomopoansiii nokaszarens (pH) Bobl MokeT
ObITb M3MEPEH BU3YAILHO-KOJIOPUMETPUYECKUM METOJIOM M Ipubopamu
(pH-meTpoM, «pyukoit»). OpraHonentuyeckue Mmokazareau MOryT ObITh OIl-
peAesieHbl pa3HbIMU omeparopamMu U T.1. [IpoTOKoJ MOXKET UMETh IPUITOKE-
Husi — ¢otorpadun, cxembl, TaOULBl U ap. [Ipu HEOOXOAMMOCTH MPOTOKOI
MOKET OBITh MOJNMCAH WJIA 3aBEPEH PYKOBOJIWTENIEM IIOJEBOW 3KCHEIULIUU
100 JIUIIOM, HEMOCPEACTBEHHO BBITTOJIHSIBIIUM UCCIEI0BaHUS (TIPUIL. 2).

dakTopsbl, onpeaesiioliie TOYHOCTH aHaau3za. Paccmorpum Oosnee
noApoOHO (PaKTOpPHI, KOTOPHIE MOTYT OKa3aThCAd MPUUYUHOW HETPABUIBHBIX
pe3yJIbTaTOB aHaIM30B. TOYHOCTH BBIMIOJHEHMs aHalM3a, B OOIIEM cClyyae,
OIPENEISAETCS:

1) TouHOCTRIO OTOOpa MPOOBI, a TaKKe HU3MEpPEHHUS] 00bEMOB THUTPO-
BAHHBIX U JIP. paCTBOPOB;

2) KaueCTBOM PacTBOPOB, KOTOPOE MOXKET YXYAIIUTHCA MPU UX 3arpsi3-
HEHHH, XPAaHEHUHU B HETEPMETUYHO 3aKPBITHIX CKJISTHKAaX, B TEIIJIOM MECTE WU
Ha CBETY, a TaKXX€ MPU XPAHEHWU PACTBOPOB CIHWIIKOM MPOJOIKUTEIBHOE
BpeMsl (CBBIIIE TAPAHTUHUHOTO cpoka). OAHON U3 PacHpOCTPAHEHHBIX OIIU-
OOK SIBJISIETCSI MCTOJb30BaHUE MPU JO3UPOBKE PACTBOPOB TaK HA3BIBAEMbBIX
«TPSI3HBIX» MUIIETOK, T.€. TAKUX, KOTOPBIE yKE 3aNOIHSIINCh PAHEE APYTH-
MU pacTBOPaAMU;

3) NOMHOTOW y4yeTa MEUaKIUX MPUMECei, KOTOPble MOTYT MPUCYTCT-
BOBATh B AaHAJIU3UPYEMOU BOJIE;

4) MOrpenIHOCTIMA NIPU CHITUM MOKAa3aHUKM MPU KOJIOPUMETPUPOBAHUU
u ap.

BbI Bcerna Mokere nNpOKOHTPOJIUPOBATh TOYHOCTh BBIITOJTHEHHOIO aHA-
Jv3a, IPOTECTUPOBAB CIIEIUATIBHO MPUTOTOBIEHHBIE KOHTPOJIBHBIE PACTBO-
pBI TIPU KOHIIEHTPAIMAX, PABHBIX 3HAYCHUSIM, MPUBEJACHHBIM JIJIsI 00pa3IoB
Ha KOHTPOJIbHOM MIKase, JIMOO 3a/laBaeMbIX MPOU3BOJIBHO B Mpenenax aua-
na3oHa usMepeHuil. KoHTpolibHBIE pacTBOPHI MPUTOTABIMBAIOT BECOBBIM
METOJIOM OOBIYHO B J1aDOPATOPHBIX YCIOBUSIX [0 METOAUKE, IPUBEICHHON B
npui. 1.

[lepen mosieBpIMH aHaIu3aMH (WM B MX MPOIECCe, €CIIU TOro TpeOyer
nporpaMma paboT) UCTIONb3YyEMYIO TIOCYAY HYXHO TIIATEIbHO MPOMBITH TOPSI-
YUM MBUIBHBIM PAacTBOPOM (NP HEOOXOJUMOCTH — XPOMOBOM CMECKIO), MHO-
TOKPATHO MPOMNOJOCKATh JUCTUIIMPOBAHHOW BOJION (3KENMATEIbHO MPOKHUIIS-
TUTh) U BBICYIIUTb. JIJIsl OTHUX U TEX K€ aHAJIM30B KeJaTeIbHO MCIOIb30BaTh
OJIHY U Ty K€ MOCYyy.

B nponecce xpaHeHus: TUTPOBAaHHBIX PACTBOPOB (OCOOEHHO MpU XpaHe-
HUH CKJISIHOK C pacTBOPaMH Ha CBETY, B HET€PMETHUYHOM BHUJI€ MPU MOBHI-
IIEHHON TeMIlepaType) MOXKET U3MEHUTHCA (YMEHBIIUTHCS) UX KOHIIEHTpa-
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nus. Ilo 3Toll mpruunHe, B OCOOEHHOCTH MPHU TOYHBIX HU3MEPEHUSX, PEKO-
MEHIYETCSI EPUOUUYECKH MPOBEPATh (PAKTUUECKYIO BEJIMYUHY KOHIIEHTpa-
MU TUTPOBAHHBIX PACTBOPOB, ISl YErO MPOBOJUTH UX KOHTPOJIBHOE TUTPO-
BaHUE MO METOJMKAM, HAa KOTOPBIE IaHbl CCBUIKU MPU ONMHCAHUU COOTBETCT-
BYIOILLMX aHAJIU30B.

Oco0oe BHUMaHUE CIEAyeT yAENsATh YUCTOTE MEPHOW IMOCY.Ibl, IPOOH-
POK, CKIISIHOK U APYTUX CPEJICTB, HCIIOJIb3YEMBIX MPU aHAIIU3E.

[Ipu ananu3ze copepkaHusi KOMIIOHEHTOB B BOJIE BBIMIOJIHSIOT HE MEHEE
IBYX NapajuleibHBIX ONpeneiacHull. [lapannenvuvimuy ONPENEICHUIMH MOX-
HO CYUTATh TaKHe, KOTOPbIC BBIMOJHSAIOTCA OJHOBPEMEHHO JIMOO Cpasy ke
IIOCJIETIOBATEIbHO MPHU UICHTUYHBIX YCIOBUSX (TE€X kK€ PEaKTUBAX, PACTBO-
pax, nocyzie, U3 OJHOU U TOH ke npoOs! u T.1.). [lo pesynapratam ompene-
J€HUN NP KOJIMYECTBEHHOM aHaJU3€ (TUTPOBAHUM, IPUOOPHOM KOJIOPUMET-
PUPOBAHHH) PACCUUTHIBAIOT CXOJAUMOCTD OlpeeneHni (A) B IpoLEeHTax:

A= 2(Pl —Pg) 100
(Py —P2)

rae Py u P, — Gonbmnii 1 MEHBIINM pe3yabTaThl COOTBETCTBEHHO U3 JIBYX
napaaielbHbIX ONPENCICHUI KOHIIEHTPALIUA KOMIIOHEHTOB.

JI71s1 OONBIIMHCTBA MAKPOKOMNOHEHMOS8, T.€. TaKUX KOMIIOHEHTOB, CO-
Jep’KaHhe KOTOPBIX B BojEe MpeBbimaer 10 Mr/ia (0 BO3MOXHOM KOHUEHTpa-
MY KOMIIOHEHTa MOKHO CYJIUTh, Hanpumep, no BenununHam ux [1/1K), pexo-
MeHyeTcs 3HaueHue cxogumoctu a0 10 %, ¢ conepxanuem ot 10 1o 1 mr/nm —
10-15 %, or 1 mo 0,01 — 15-25 %, menee 0,01 — 30 %. B nmpotuBHOM cCityuae
aHAJIN3 MIOBTOPSIETCSL.

OmnpenesieHne MOKHO CUUTATh KOJIMYECTBEHHBIM, €CJIM CXOAUMOCTh CO-
ctaBisieT He Oosiee 30 %, ¥ MOTYKOJIMYECTBEHHBIM MPU 3HAYEHUSIX CXOIUMO-
ctu Ha ypoBHe 40-50 % wu Oosiee. [Ipu BU3yalIbHO-KOJTOPUMETPUIECKOM
ONpeJeIEHNH aHallu3 MOXXET CUMTATHCS BBINOJIHEHHBIM YJIOBJIETBOPU-
TEJIbHO, €CJIM HE BO3HUKAET COMHEHUIN B OTHECEHUU PE3yJIbTaTOB 00OUX OII-
peleneHuii K OJHOMY M TOMY € 00paslly KOHTPOJIbHOM MIKaibl JU00 ee
JaIa3oHy.

Pe3ynbraroM aHanu3a CUMTAIOT CpelHee apu(pMEeTHUEeCKOe U3 JIBYX Ia-
paJIENBHBIX ONPENEICHUN, UMEIOIINUX YIOBIECTBOPUTEIBHYIO CXOIUMOCTb.
Takum oGpaszom, A TOTyUYEeHUsl pe3ysibTaTa aHaju3a BCEr/a ClIeAyeT BbI-
IIOJIHATH HECKOJIBKO OIPEACICHUN.

2.1.4. Mepbl 0€301aCHOCTH NP BHINOJHEHUH AHAJIU30B

CoOmosieHue 1 y4et TpeboBaHui 0€30MaCHOCTH MPHU aHAIM3aX TOJIEBBIMU
METOJAMH MOYKET TIOKa3aThCsl, Ha TIEPBBIM B3I, W3JIUIIHUM U HETIPUSITHBIM
nenoM (Tem OoJiee TIpU UX OYEBUIHOM mpocTote). OIHAKO, €CIIM BBl IIPEArnoia-
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raere padoTaTh ¢ XUMUYECKUMH BEIIECTBAMM, CTEKJISTHHOW MOCYJIOM U TpH-
Oopamu U e11e HaMePEeHbI TOOUTHCS XOPOIIUX PE3YIIHTATOB, CIIEAYET MPEICTaB-
JISITh OCHOBHBIE (PaKTOPHI ormacHOCTH. K HUM OTHOCSTCS:

— TIOTMa/IaHKe JIaJIeKo He 0e3BpPEAHBIX XMMHUYECKUX BEIIECTB (BO3MOXKHO,
€IKMX, TOKCUYHBIX WJIM BOOOIIE HE3HAKOMBIX) U PACTBOPOB HA KOXKHBIE TO-
KPOBBI, CJIU3UCTHIC OO0JIOUKH, B MHUIIICBAPUTEHHBIA TPAKT U OPTraHbl AbIXaHUS,
a TaKkKe Ha OJCXKIY, MPEIMETHI MOJIb30BaHUS U 000pyA0BaHUE. DTOT PUCK
MOXET O0€PHYThCS HEMPUITHOCTSIMHU HE TOJBbKO Juisi Bac cammx, HO W st
Bammx kosuier, Ipy3ed Wiy 3HAKOMBIX;

— TOpEe3bl U PAHEHUs OCKOJKAMH CTEKJIa MPU UCIOJb30BAHUH TOBPEXK-
JICHHOM TIOCY/IbI UJIM HEYMEJIOM OOpAaIlleHU! C Hel;

— 3JIEKTPUUECKUE TOPAXKEHUS TPU padoTe C AIEKTPONOTPEOIISIIOIIMM 000-
PYyJIOBaHUEM;

— TEPMHUUYECKHE MOpakeHUs (0KOrW) MpH pabdoTe C HarpeBaTeIbHbIMU
npudopamu.

Kpowme toro, npu pabote B MoJieBbIX (ITOXOJAHBIX) YCIOBUIX CYLIECTBY-
€T ocobas epynna (akmopos puckda, O0O0YCIOBIEHHBIX HEOOXOIUMOCTHIO
ydeTa yCJIOBUM 0€30MacCHOCTH KU3HEACSITEIbHOCTH, B TOM YHCIIE:

— MOTOAHBIE YCIOBUS (IMOHM>KEHHE TEMIIEPATYPBI, OCAJKH, BETEP) U CBs-
3aHHBIE C HUMHU BO3MOXKHOCTH 3a00JI€BaHUM, CHUKEHUSI PabOTOCIIOCOOHOCTH,
OIMOOK;

— ycnoBus peiibeha MECTHOCTH U BOBMOXKHBIE TPaBMbI U TTOpya 000py/10Ba-
HUS — 00U CTEKJITHHOM TOCY/IbI, IPOJIUB PACTBOPOB U T.II. MPU MAJICHUSIX;

— BBINIOJIHEHUE MOATOTOBUTENBHBIX U COIYTCTBYIOIIUX JIEUCTBUMN, HEOO-
XOJUMBIX TSI 00€CTICYEeHHUs KU3HEIEATEIIbHOCT B TIOXO/IHBIX YCIIOBHUSIX — Ta-
KHX, KaK 3aroToBKa JIPOB, MPUTOTOBJIICHUE MHIIM, MOCTAHOBKA Jareps u T.II.,
OTBJIEKAIOIMX BHUMAHUE U CHJIbl YYACTHUKOB OT aHAIM30B M CHIKAIOIINUX aK-
KypaTHOCTb M TOYHOCTB BBITIOJTHEHUSI OIEPAITUii, YTO TAaKKE MOXKET TOBJIEUb OT-
pUILIATENTLHBIE TOCIIEICTBHUSI.

O0mue npaBuwia 0e3onmacHo padorTbl. CIIMCOK XMMUYECKUX PEAKTHU-
BOB M PAacTBOPOB, MCIOJb3yEMbIX MPU aHAIW3aX, U UX COCTaB MPUBEJCHHI B
npui. 3.

Onepauyy Npyu OpUTOTOBICHUH PACTBOPOB M MPOBEJICHUU aHAIU30B, CO-
MPOBOXKAAIOMIMXCA (PaKTOpaMU PHUCKA, TPEOYIOIIHE OCTOPOKHOCTH MW TIIA-
TEJIBHOCTH, 0CO00 TOMEYEHBI B TEKCTE OMKUCAHUM.

Heo6xoumbie Mmpu BBHIMOJHEHUH aHAIU30B PACTBOPHI, PEAKTUBBI U pac-
TBOPUTENIM CIIEAYET COJEPKaThb B TEPMETUYHO 3aKPbIBAEMBIX CTEKJISIHHBIX
(dbakoHaX U TOTOBUTH MX C COOJIFOICHUEM MPABUIL, IPEAYCMOTPEHHBIX ISl XU-
MHUKO-aHATUTUYECKUX PaOdoT.

Bo Bpemsi paGoThl B MOJIEBBIX U JAOOPATOPHBIX YCIOBUAX HEOOXOIMMO
COOJTIOAATh CIEMyIOIIHe 00IIre paBUiIa;
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1) u3berath nomnajaHusi XUMUKAaTOB U PACTBOPOB Ha CIM3HUCThIE 000JI0U-
K4 (pTa, r11a3), KXy, OJACKIY;

2) He IPUHUMATD NUILY (TTUTHE);

3) HE KYpUTh U HE TI0JIb30BATHCS OTKPBITHIM OTHEM;

4) npoBepsATh TEPMETUYHOCTh YIIAKOBKM XMMHUKATOB (PEAKTHBOB), a TAKXKE
HAJIMYKE XOPOIIIO U OJHO3HAYHO YATAEMbIX 3TUKETOK Ha CKJISTHKAX;

5) u30eraTh BABIXaHUS XMUMHKATOB, OCOOEHHO OOpa3yOIIMX MbUIb WU
TaphI;

6) ipu paboTe CO CTEKIISIHHOM MOCYA0U COOJ0/IaTh OCTOPOKHOCTh BO U3-
OekaHue OPE30B KOXKHU PYK;

7) mpu 0TOOpPE PacTBOPOB IHIIETKAMH TOJB30BATHCS 3aKPETUICHHBIM B
IITaTUBE LINPUIIEM C COEAMHUTEIILHON TpYyOKOH (He emscueams pacmeopul 6
nunemxy pmom!);

8) n100aBIATH K MPOOaM PACTBOPHI XMMHUYECKUX BEIIECTB U CyXHX PEaKTH-
BOB CJICJTyET B PE3UHOBBIX NEPUYATKAX U 3AIIUTHBIX OYKaX.

OOpa3ytoruecs mpu padoTe 0TpabOTaHHBIE PACTBOPBI, HECMOTPS HA UX Ma-
Jbl€ KOJIMYECTBA, HEOOXOAMMO CIIMBATh B OJJHY OTJIEJIbHYIO, XOPOLIO 3aKPbIBaIO-
IIYIOCS CKIIIHKY M HEWTPAJIM30BATh MX PACTBOPAMH IIEIIOUEH WIIM KHUCIIOT C
koHIreHTpamuei 5-10 % (310 ymoOHee /ienarh B 1a00paTOPHBIX YCIOBUSAX WA B
0a30BOM SKCIEAMIIMOHHOM Jiarepe). HelTpanuzauuio mpoBOAAT, J0OABIss T10-
CTETIEHHO COOTBETCTBYIOIINE PACTBOPHI M KOHTPOJIUPYSI KUCIOTHOCTh PaCTBO-
pa 1O  YHUBEPCAILHOM  WHIMKATOPHOM  Oymakke (0  3HAYCHHUS
pH 6-8).

[Ipn npuMeHeHHH KOMIUIEKTOB-1a00paTopuil (B OCOOCHHOCTH Ha 3aHSATHU-
X CO IIKOJIbHUKAMU), a TaK)Ke MPU XpaHEHUH 000pYAOBaHUS CIIEAyeT UMETh B
BUJIy, YTO OIMACHBIE U €JIKHE BEIIECTBA (YETHIPEXXJIOPUCTHIN YIIIEpOJl, CEpHasi U
a30THAsI KMCJIOTHI, IIIEJIOYH U JIp.) TPEOYIOT 0co00ro oOparieHus, T.¢.:

1) XxpaHeHus B CrieUaIbHOM MECTE, HEOCTYITHOM JIJIsl HECTICIIUAIUCTOB;

2) HCIOJIL30BaHUA TOIBKO NIEPCOHAIIOM, BBIMOIHSIOIUM padOThI;

3) yuera npH pacxo/I0BaHUU.

IIpaBuia paGoThl ¢ eIKMMH BellecTBaMu U pacTBopamu. [Ipu BeIoN-
HEHUU aHAJIU30B HCIOJIB3YIOTCA €IKME KUCIOTHI U IIEI0YH: KOHIEHTPUPOBAH-
HBIE CEpHAs U a30THAS KUCIIOTHI, CYXOl TUAPOKCHU HATPHs, a TAKKE UX PACTBO-
PBI; IIETOYHBIC U KUCIOTHBIE Oy(epHbIEe PaCTBOPHI, PACTBOPHI aMMHUaKa, COJIs-
HOM KHUCIIOTHI U JIp.

[ToBbIIIEHHYIO ONMACHOCTh MPEACTABIAIOT KOHLIEHTPUPOBAHHBIE CEpHasl U
azoTHass KUCHOThl U 20 %-HbI pacTBOp THUAPOKCHAA HATpuUs, OOJAIAOIIUE
CWIbHBIM pa3bheatoliuM JACUCTBUEM TP TONAJaHUUA HA CIIM3UCTHIE 00O0JIOUKH,
KOXHBIE MOKPOBBI, OJIEXK Ty, 00yBb, 00OpynoBanue u T.m. [Ipyu ux nonagaHuu
Ha KOXY CJeayeT ObICTpO MPOMOKHYTh PACTBOP JHOOBIM TaMIIOHOM (BETOIIIb,
BaTa, TPAIMKA U T.II.), MECTO MOMAJaHUsI OOMILHO TIPOMBITH CTPYel BOJIBI U BbI-
MBITh C MBLUIOM.
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Oco0eHHO onacHbI KUCJIOTHI M paCTBOPHI LIEI0UYEH TTPU MOMAJaHUH B riia-
3a. B aToM ciydae riaza He0OXOIUMO HEMEIEHHO OOWIBHO MPOMBITH HE-
CWIBHOW CcTpyeil BOAbI, 2 %-HbIM BOJHBIM PAaCTBOPOM COJbI (MPH MOMAJaHUN
KUCTIOT) WK 3 %-HbIM BOJAHBIM PACTBOPOM OOPHOM KUCIIOTHI (ITPH MOMAJaHUuU
PacTBOPOB IIEJIOUE) M CPOYHO OOPATUTHCS K Bpayy.

KoHileHTpupoBaHHbIE CepHAst W a30THAsl KHUCJIOTHI OOJIaal0T CUIIbHBIMU
OKHUCJIUTEIHbHBIMA CBOMCTBAMHM U TPH KOHTAKTE MOTYT BbI3BaTh BO3rOpPaHUE Op-
TaHWUYECKUX MATEPHUAJIOB (ApeBECHHA, BETOIb U JIp. ).

[Ipn pazdaBieHHH BOJOM KOHIEHTPUPOBAHHBIX KHUCJIOT BBIJCISIECTCA
00JbIII0e KOJTUYECTBO TeIlIa, MO3TOMY pa30aBlieHHE HEOOXOAUMO BBITIOTHSTH
OCTOPOXHO M MOCTENEHHO, PWJIMBAS KUCIOTY K BOJIE MaJIbIMUA MOPUHUSMH TIPH
HEMPEPBIBHOM NEPEMEIINBAHUN. Bpienstolieecs TEMIO MOXHO OTBOAUTH ITy-
TEM OXJIAXACHUS PacTBOpa, HAIPUMED, B XOJIOAHON BOSTHOM OaHe (MHaue pac-
TBOP MOJKET BCKHUIIATh U pa3OpbI3ruBaThes). PazbaBiieHue KUCIOTHI CIEAyeT
MIPOBOAUTH B MOAXOJSIIECH TEPMOCTOMKON U XMMUYECKH CTOMKOM mocye (Ha-
npumep, happopoBom cTakaHe, KOJIOE U3 TEPMOCTOMKOTO CTEKJIIA).

AHaJOrM4HbIE TpaBUiIa CIEIYEeT COOMIoAaTh MPHU PACTBOPEHUU CYXOTO
ruapokcuaa Hatpus (20 %-HbII pacTBOpP MCHOJIB3YETCS MPHU ONPENCICHUU
HUTpaT-aHUOHA). B JaHHOM cllyyae Cyxoil THUAPOKCHUJ HATpUs MOCTENEHHO
N00aBIISIIOT B BOY MPU HEMPEPHIBHOM MEPEMEIIUBAHUN U OXJIAKICHUH.

Paz0aBieHue KOHIICHTPUPOBAHHBIX KHUCIOT U PACTBOPEHUE THUIPOKCHUIA
HATpHs, a TaKkKe paboTa ¢ UX PACTBOPAMU JIOJKHBI BBITIOJHATHCS HA MOJJIOHAX
B CpEACTBaX WHJIMBUIyaJIbHOM 3aIlUTHI (OYKax, PE3UHOBBIX (PapTyke U Hapy-
KaBHHKAX).

DakTOphl XUMUYECKOW OMACHOCTH M TpaBuiia O€30MMacHON pabOThl HE0O-
XOJIMMO UMETh B BUIYy U MPU KOHCEPBAIIUHU MPOO pacTBOPaMU KHUCIIOT.

IIpaBuia paéorsl ¢ pacTtBopuTeaaMu. [Ipu KoHCEpBaUK HEKOTOPBIX
npo0, a TakKe MPU BBHIMOJHEHUH OTIEIBbHBIX AHAIU30B HCIIONB3YETCsl OpraHu-
YECKUI PACTBOPUTEIL — YETBIPEXXJIOPUCTBIN YITIEPOJ, OTHOCSIIMICSA K BBICOKO-
OIacHBIM COeTMHEHMSIM (2 KJlacc onmacHOCcTH). O0s1aaeT TOKCUYECKUM JeHCTBU-
€M TIPU BJBIXaHWU €T0 MAapOoB U MPH MONaJaHUM KaNeJIbHO-XKUIKOTO PacTBOPH-
TeNsl Ha KOoxkHbIe TOKPOBHL. [IpenensHo nonmycrumasi konuentparus (ITIK) na-
POB HYETBIPEXXJIOPUCTOTO yIJiepojia B BO3MyXe paOouell 30HBI COCTaBIISET
20 M/’

PaboTath ¢ 4eTHIPEXXJIOPUCTHIM YTIIEPOIOM CIEIYET B BHITSHKHOM IIKady.
YuuteiBas HEOOJBIINE KOTUUECTBA UCTIOIB3YEMOTO PACTBOPUTEINS TIPU aHAIM3E
(2 MJT 11 SKCTPAKIMK TIPOOBI BOJIBI), MOXKHO JIOITYCTUTH BBIMIOJIHEHUE aHATU30B
C €ro IMPUMEHEHHEM B XOPOIIO BEHTWJIMPYEMBIX MOMEIICHUSIX, Ha OTKPHITOM
BO3/lyx€ U T.I. [Ipu 3TOM cliesiyeT UCKITIOUUTh BO3MOXKHOCTh BJIBIXaHHUSI TTAPOB
pacTBOPUTEIIA, MOMNAJaHUs €r0 B KAeJIbHO-KUKOM BHJIE Ha KOXKHBIE TTOKPOBbI
U CITU3UCTHIC OOOJIOUKH.
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[Tpu Hapymennn mpaBui 6e30macHON pabOThI, B CITydae BABIXaHUS MApOB
pacTBopuTens (mapbl 001a1al0T XapaKTepHBIM 3amaxoMm), paboThl CIeayeT He-
MENJICHHO TIPEKPaTUTh U MPOBETPUTH momereHue. [Ipu momagannm kanembHo-
’KHUJIKOTO PACTBOPHTENISI Ha KOXKHBIE TIOKPOBBI M CIIM3UCTBIE 000I0UKH HEOOXO/1H-
MO HX Cpa3y ke CHATh CAI()ETKOM, a COOTBETCTBYIOIIUI YUaCTOK IMPOMBITh TETIION
BOJION C MBUIOM.

OTtpaboTaHHBIE AKCTPAKTHI, COJEpPIKAIINE YETHIPEXXJIOPHUCTHIA YTIEPO/I,
CJIeIyeT TIOMEIIATh B OTIACIBHYI0 T€PMETUYHO 3aKPBIBAOIIYIOCS CKIISTHKY U
3aTeM CJIMBATh B OPraHWMYECKUE OTXOJbI (HE CMEITUBAIOIIUECS C BOAOM), KOTO-
pbIe COOMPAIOTCS M YTHIIM3UPYIOTCS B CHIEIIMATILHOM TTOPSIIIKE.

[lomoOHbIe MpaBmiia HEOOXOAMMO COONIONATH TAKKE MPH KOHCEPBAIUU
npo6 C UCIIOJIb30BAaHUEM XJIOpodopma.

2.1.5. OT00p Mpod BOABI U X KOHCEPBALMS

Ot60p mpob — omepanys, OT MPABMIBHOTO BBITIOJTHEHUS KOTOPOH BO MHO-
TOM 3aBHCHUT TOYHOCTH TOJIY4YaeMbIX pe3ysbTaToB. OTOOp Mpo0 MpH MOJIEBHIX
aHajgr3ax HEoOXOAMMO TUTAaHWPOBATh, HaMedas TOUYKH M TIyOMHBI O0TOOpAa,
NIEPEUCHb OIpEeaeIIeMbIX MMOKa3aTeNel, KOJMIEeCTBO BOABI, OTOMpPAEMON IS
aHaJln3a, COBMECTUMOCTh CIIOCOOOB KOHCEPBAIIMU MIPOO 7Sl UX MOCIETYIOIIETO
aHanuza. Yamie Bcero Ha BOJOEME OTOMPAIOTCS TAaK HA3bIBAEMBIE pA306ble
npobwi. OMHAKO TIPU OOCIIEIOBAaHUU BOJIOEMA MOYKET BO3HHUKHYTH HEOOXOIH-
MOCTb OTOOpa Cepwii TEPUOIUICSCKUX U PETYJBSIPHBIX MPOO0 — M3 TOBEPXHOCT-
HOTO0, TJTyOMHHOTO, MPUJOHHOTO CJIOEB BOJ U T.A. [IpoObI MoryT OBITH OTOOpA-
HBl TaKX€ W3 TOJ3EMHBIX MCTOYHUKOB, BOJOMPOBOJA U T.M. YCPEIHEHHBIC
JTAHHBIE O COCTABE BOJI JAIOT CMeuanHble npoobi.

B HopmaTuBHBIX nOokyMeHTax [3, 4, 5, 6, 13, 14, 20, 34] onpeneneHsl oc-
HOBHBIC MPABHJIa U PEKOMEH/ 1IN, KOTOPBIE CIIeTyeT UCTIOIh30BATh IS TOJTY-
YCHMS PEMPE3CHTATUBHBIX MPo0. Pa3nuanHbie BUIBI BOAOEMOB (BOJAOUCTOYHU-
KOB) 00YCIIOBJIMBAIOT HEKOTOPHIE OCOOCHHOCTH 0TOOpa IPOO B KAXKJAOM CITydae.
PaccMoTprM OCHOBHBIE U3 HUX.

Ilpo6wl u3z pex u 600HBIX NOMOKOE OTOUPAIOT VISl OTIPE/ICIICHUS KaueCTBa
BOJIBI B OacceilHe peKku, MPUTOAHOCTH BOJIBI JUIS MHUIIEBOTO MCIIOJIb30BAHUS,
OPOIICHMS, JIJIs1 BOJOIIOS CKOTa, phlOOpa3BeIeHHsI, KyTIaHUS W BOJHOTO CIIOPTA,
YCTaHOBJICHUS] HCTOYHUKOB 3arpsi3HEHUSI.

Jlyis ompenenieHns BIUSHUS MecTa cOpoca CTOYHBIX BOJ M BOJ TIPUTOKOB
poObl OTOMPAIOT BHIIIE IO TEYEHUIO U B TOUKE, I'JI€ MPOU30IILIO TTOJTHOE CMe-
menre Boa. ClieyeT MMETh B BUIY, YTO 3arps3HEHUS MOTYT OBITH HEpaBHO-
MEPHO PaCIPOCTPAHEHBI IO MOTOKY PEKH, MOATOMY OOBIYHO MPOOBI OTOMPAIOT
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B MECTAaX MaKCUMaJIbHO OYpPHOIO T€UEHUs, € MOTOKU XOPOIIO NEPEMEIINBa-
torcs. [IpoOooTOOpHUKM MOMEIIAIOT BHU3 MO TEYEHHUIO TOTOKA, pacroiaras Ha
HYXHOH [TyOHHE.

Ilpoo6wt u3 npupoouvlx u UCKyccmeeHHbIX 03ep (npy0oe) OTOUPAIOT C
TEMU K€ IEJSIMU, YTO U TPOOBI BOABI U3 pek. OAHAKO, yUUTHIBAS IJIUTEb-
HOCTh CYIIECTBOBAHUS O3€pP, HA NEPBBIN IJIaH BHICTYIIAET MOHUTOPUHT Kaude-
CTBa BOJBI B TEUEHUE MJIUTEIHLHOTO NEPUOJA BPEMEHU — HECKOJIBKUX JIET (B
TOM YHUCJI€ B MECTax, MPEIIojaraéMblXx K HCIOJb30BAHUIO YEIOBEKOM), a
TaK)X€ YCTAHOBJICHHE IOCIEACTBUI aHTPOIOT€HHBIX 3arpsi3HEHUN BOJbI
(MOHMTOPUHI €€ cocTaBa, cBOMCTB). OTOOP Mpod U3 03€p MOKEH OBITh
TIIATENHHO CIUIAHUPOBAH MJISl MOJy4YeHUs HH(POpMAIMHU, K KOTOPOM MOXKHO
ObLJIO OBl MPUMEHSTh CTATUCTUYECKYIO OIEHKY. (ClabompOTOYHBIE BOAOEMBI
UMEIOT 3HAUYUTEIbHYI0 HEOJAHOPOIHOCTh BOJABI B TOPU30HTAILHOM HaIpaBiie-
Huu. KagecTBO BOJIBI B 03€pax 4acTO CHJIBHO Pa3IMYaeTcs Mo IIyOuHe u3-3a
TEPMHUUYECKON CTpaTUPUKALNU, TPUIUHON KOTOPOK MOTYT ObITh (POTOCHHTE3 B
MOBEPXHOCTHOM 30HE, MOAOTPEB BObI, BO3JACHCTBUE JOHHBIX OTJIOXKEHUU U
ap. B O6onpmux riyOOKHX BOJOEMax MOXET MOSBISITHCA TaKKe BHYTPEH-
HSIS ITUPKYJISLIUSL.

CrnenyeT OTMETUTh, UTO KAa4€CTBO BOJABI B BojJoeMax (Kak o3epax, Tak U
peKax) HOCUT IUKJIMYECKUN XapakTep, MpUYeM HaOJII0JaeTCa CyTOYHAs U ce-
30HHAs! HUKINYHOCTh. [10 3TOM mpuyKMHE eKeTHEBHbIE MPOObI CIEeIyeT OTOU-
paTh B OJIHO U TO K€ BPEMS CYTOK (HarpuMmep, B 12 4acoB), a MpOAOTIKUTEb-
HOCTb CE€30HHBIX MCCIIEIOBAaHUM JIOJKHA OBITh HE MeHee | rofa, BKItouas hc-
clieloBaHusl cepuil mMpod, OTOOpaHHBIX B T€UEHUE Ka)XJOTO BPEMEHU roja.
DTO 0COOEHHO Ba)KHO JJIsSI ONIPEAEIICHUSI KAUECTBA BOABI B peKaX, UMEIOIINX
PE3KO OTINYAIOLINECS PEKUMBI — MEXKEHb U MaBOJIOK.

Ilpoovr enarxcuvix o0caoxkos (003#c0a u cHe2a) YPE3BbIYANHO YYBCTBH-
TEJIbHBI K 3arpsi3HEHUSIM, KOTOPbIE MOTYT BO3HUKHYTh B MPOOE MPHU KUCIOIb-
30BaHMU HEAOCTATOYHO YUCTOM MOCY[IbI, MOMAJlaHUd WHOPOAHBIX (HE aTMO-
chepHOTro MPOUCXOXKICHHS) YacTull U Ap. Cunuraercs, 4To MpoObl BIAXKHBIX
OCaJKOB HE clielyeT OTOMpaTh BOJMU3M MCTOYHUKOB 3HAYUTENbHBIX 3arpss-
HEeHHUI atMocdepbl — HampuMep KOTENbHBIX Uiu TOLl, OTKPHITHIX CKIIaI0B
MaTepHuaioB U yAOoOpEeHU, TPAHCIIOPTHBIX y3JI0B U Ip. B mogo0HbBIX ciryya-
X 1po0a 0CagKkoB OyAET UCHBITHIBATh 3HAYUTEIbHOE BIUSHHUE YKa3aHHBIX
JIOKQJIBHBIX UCTOYHUKOB aHTPOIOTE€HHBIX 3arpsi3HEHHIA.

OOpa3s1pl 0CagKOB COOMPAIOT B CIEIUAIbHBIE €MKOCTH, MPUTOTOBJICH-
HbI€ U3 HEUTpalbHBIX MaTepuanoB. JloxeBas Boga coOupaeTcs Mpu MmoMo-
M BOPOHKH (nuameTpom He MeHee 20 cM) B MEpHBIA HWIMHApP (WM He-
MOCPEJICTBEHHO B BEJPO) U XPAHUTCS B HUX JI0 aHalu3a. Pacuer konmvecTBa
ocaakoB (h) B MUIIIuMeTpax mpoBOAUTCS 1O hopMyJie:

4v  d’H
" o
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riae V — 00beM coOpaHHOM MPOOBI OCAJIKOB, MJI;

D — nnametp BOPOHKHU, CM;

d — AuameTp MEpPHOTO MUIUHIAPA, CM;

H — BbIcoTa cT010a COOpAaHHOM KUJIKOCTH.

OT60p 1po6 cHera 0OBIYHO MPOBOJIST, BhIpE3asi KEPHBI Ha BCIO TTYOUHY
(1o 3eMJIn), IPUYEM JIeJIaTh 3TO IEJIeCO00pa3HO B KOHIIE MEpHOoa OOMITBHBIX
cHeronaJoB (B Hauane Mapra). OObeM CHera B NEPEBOJEC Ha BOAY MOYKHO
TaK)Ke BEIYUCIUTH TIO0 BHIIETIpUBEIeHHON popmye, rae D — nuametp kepHa.

IIpoobl 2pynmoevix 600 OTOMPAIOT AJIS ONpPEICICHUS MPUTOJHOCTU
IPYHTOBBIX BOJI B KAU€CTBE UCTOYHUKA MUTHEBON BOJIBI, @ TAKXKE I TEX-
HUYECKHUX UJIM CETbCKOXO3SIMCTBEHHBIX LIEJICH; JIs1 ONpeeeHUs BIUSHUS
Ha Kaue€CTBO I'PYHTOBBIX BOJ MOTEHI[MAIBHO OMACHBIX XO35UCTBEHHBIX 00b-
€KTOB; MPU MPOBEICHUN MOHUTOPUHTA 3aTrPsI3HUTEIEH TPYHTOBBIX BO/I.

['pyHTOBBIE BOJBI M3yYalOT, OTOMpPAs MPOOBI U3 apTE3NAHCKUX CKBaKHH,
KOJIOAIEB, poaHUKOB. CieayeT MMeTh B BHUIY, YTO Ka4eCTBO BOJBI B pa3-
JUYHBIX BOJOHOCHBIX TOPHU30HTAX MOXKET 3HAYUTEIIBHO Pa3IndaThCs, MOITO-
My TIpH 0TOOpE MPOOBI TPYHTOBBIX BOJ| CJIEAYyET OICHUTH JOCTYIMHBIMHU CITO-
co0aMu ITyOMHY TOPU30HTA, U3 KOTOPOro oToOpaHa mpo0a, BOZMOKHbBIE Tpa-
JTUEHTHI TTOJ3€MHBIX MMOTOKOB, HH(OPMAIIMIO O COCTaBE MOA3EMHBIX MOPO/I,
yepe3 KOTOphI€ IpoJieraeT Topu3oHT. Ilockoiabky B TOuke oTOOpa mpoObI
MOTYT CO3JaThCSl KOHIICHTPAIIMU PAa3IMYHBIX MPUMECEH, OTIUYHBIE OT HX
KOHIICHTPAIIMI B BOJJOHOCHOM CJIO€, HEOOXOIUMO OTKAYMBaTh U3 CKBAKHUHBI
(wnm U3 poJHUKa, Jelias B HEM YyriayOJieHHe) BOJly B KOJIMYECTBE, JOCTATOYU-
HOM 17151 OOHOBJICHUS BOJIBI B CKBRXXMHE, BOJIOTIPOBO/IC, YIITyOJICHU! U T.JI.

Ilpoobt 60061 U3 6000NP0OBOOHBIX cemell OTOUPAIOT B ILIENIAX OMpeaeIie-
HUs OOIIEro ypoBHSI KayecTBa BOJOINPOBOJAHOW BOJBI, MOWCKA MPUYUH 3a-
TPA3HEHUS PacpeeIUTETLHON CUCTEMBI, KOHTPOJISI CTENIEHU BO3MOKHOIO 3a-
TPA3HEHMS] MUTHEBOM BOJIbI MMPOTYKTAMU KOPPO3UH U JIP.

Jlns monmydeHusl penpe3eHTaTUBHBIX MTPo0 MpU 0TOOPE BOJIBI BOJOIPO-
BOJHBIX CETEW COONIOAIOT CleayIoIue paBuia;

— 0TOOp MpOO MPOBOIAT MOCHE CIycka Bojabl B TeueHue 10-11 muH —
BpPEMEHHU, OOBIYHO JOCTATOYHOTO JJIi OOHOBJICHHS BOJIBI C HAKOIUBIITMMHUCS
3arpsA3HUTEISIMH;

— ISt 0TOOpa HE MCTOJIB3YIOT KOHIIEBbIE YYaCTKU BOJIOMPOBOIHBIX Ce-
Tel, a TaK)K€ y4acTKHU ¢ TpyOaMu majoro auamerpa (menee 1,2 cm);

— JUIst 0TOOpa UCIOJIB3YIOT, M0 BOBMOYKHOCTH, YYaCTKH C TypOYJIE€HTHBIM
MOTOKOM — KpaHbl BOJIM3H KJIAlIaHOB, U3TUOOB;

— 1ipu 0TOOpE MPod BOJA TOJKHA MEAJIEHHO T€Yb B TPOOOOTOOPHYIO €M-
KOCTB IO €€ TIEPETIOTHCHHUSI.

OT60p mpob ¢ 1EabI0 OMpeNeNieHUus cocTaBa BOJAbI (HO HE KadecTBa!)
MPOBOJAUTCS TAK)Ke MPU U3YYEHUH CTOYHBIX BOJ, BOJI MAPOKOTEIHHBIX YCTa-
HOBOK u Jp. [logoOHbie paOOThl MMEIOT, KaK MPaBUIIO, TEXHOJIOTHUYECKUE
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e, TpeOyT OT MepcoHalia CHeNUaIbHOW IMOJTOTOBKH U COOJIIOJCHUS
JOTIOTHUTEIBHBIX TIpaBuil O0e3omacHocTH. [loseBble MeTOABI BIIOJHE (M Yac-
TO BecbMa 3((HEKTUBHO) MOTYT OBITh HCIOJB30BAaHBI CHEIUAIUCTAMU U B
ATUX Clydasix, OJJHAKO, MO YKa3aHHbIM MPUYMHAM, Mbl HE OyJeM PEKOMEH-
JIOBaTh UX K paboTe 00pa3oBaTelIbHBIM YUPEXKJACHUSAM, HACEICHUIO U 0011Ie-
CTBEHHOCTH.

[Ipu otbope mpoO ciexyer oOpamaTe BHMMaHue (M (UKCUpPOBATH B
MPOTOKOJIE) Ha COMPOBOXK/IABIINE OTOOP MPOO TMAPOJOTHYECKUE U KIUMa-
TUYECKUE YCJIOBHUS, TaKUE, KaK OCaJIKW U UX OOWIIME, MAaBOJIKU, MEXKEHb U
3aCTOMHOCTh BOJOEMA U JP.

[IpoOsl BOABI 1711 aHAIM3a MOTYT OTOMPATHCS KaK HEMOCPEICTBEHHO
nepeja aHajdu30M, Tak U 3a0jaroBpeMeHHo. [ ordopa mpod crennanucThl
UCIIONIBb3YIOT CTaHAApTHbIE OaTOMETpbl JTUOO OYTHUIM BMECTHUMOCTHIO HE
MeHee | JI, OTKpbIBatOIIMECs: U HaNOJIHAIOMIMECs Ha TpedyeMoll riyOune. B
CBSI3M C T€M, YTO JJIsl aHAJIU3a TIOJIEBBIMUA METOaMU 10 KAKOMY-TH00 OJHOMY
MoKa3aTelo (3a UCKIII0YEeHHEM pacTBopeHHOro kuciopoaa u BIIK) oObuHO
noctatoyHo 30-50 mi BojbI, 0TOOpP MPOO HEMOCPEICTBEHHO TEepe]l aHAIH-
30M MOKET OBITh BBITIOJIHEH B KOJIOY BMECTUMOCTHIO 250-500 mut.

[TonsiTHO, YTO MOCYa MJIsi OTOOpa MpoO JOJKHA ObITh YncTON. UncToTa
nocyibl 00eCTeunBaeTCA MPEIBAPUTEIbHBIM MBIThEM €€ ropsyeil MbUTLHOU
BOJIOM, MHOTOKPATHBIM CIIOJIACKUBAHUEM YHUCTOU TETIJIOW BOJIOM.

CrupajibHble NOPOLIKH U XPOMOBYIO CMeCh He HCI0JIb30BATH!

B nanpHeiimeM 11 0T60pa mpo0 KeaaTenbHO UCIOIb30BaTh OJHY U TY
xe nocyny. Cocyabl, peHa3HaueHHbIe 1Jis1 0TOOpa Mpoo, TpeaBAPUTETHHO
THIATEJILHO MOIOT, OMOJACKMBAIOT HE MEHEE TPeX pa3 0TOMpaeMoil BOJIOH U
3aKyMOPUBAIOT CTEKJISIHHBIMU WJIM IJIACTMAaCCOBBIMH MPOOKAaMH, MPOKHUIIS-
YEHHBIMHU B JIUCTWIMPOBAHHOUM Bojae. Mexay mpoOkoil U 0ToOpaHHOM Mpo-
OOl B cOoCyie OCTaBIISIOT BO3AyX o0bemMoM 5-10 mii. B oburyto nocyny otOu-
patoT poOy Ha aHaJIU3 TOJBKO T€X KOMIIOHEHTOB, KOTOPbIE UMEIOT OJIMHAKO-
BBIE YCJIOBHS KOHCEPBALMU U XPAHEHUSI.

Ot60p mpob, HEe MpeTHAa3HAUYCHHBIX IS aHalKM3a cpasy ke (T.e. oTOu-
paeMbIX  3a0JaroBpeMEHHO), MPOU3BOJAMUTCS B  TE€PMETHUYHO  3aK-
PBHIBAIONIYIOCA CTEKJISTHHYIO WJIM IUIACTMAcCoOBYIO (KenarenbHO (¢To-
pOIIACTOBYI0) MOCYy BMECTUMOCTBIO HE MeHee 1 1.

JIJist mosty4eHus JTOCTOBEPHBIX PE3yJIbTaTOB aHAJIN3 BOJbI CJIEAYET BbI-
HOJIHATH, 10 BO3MOXXHOCTH, CKOpee. B Boje mpoTekaroT mpoluecchl OKUcie-
HUS-BOCCTAHOBJICHHUS, COPOLIMU, CEIUMEHTAINH, OMOXUMHUYECKUE Mpoliec-
Chl, BBI3BAHHBIE KU3HEAEATECIBHOCTHIO MHKPOOPraHM3MOB, U Ap. B pe-
3yJbTaTe HEKOTOPbIE€ KOMIIOHEHTBHI MOTYT OKHMCISTHCS WM BOCCTAHABIIH-
BaThCA: HUTPAThl — JO HUTPUTOB WIM MOHOB aMMOHHUSA, Cyiab(daTel — [0
CYJIb(PUTOB; KUCIOPOJ MOXKET PACX0J0BAThCS HA OKUCICHUE OPTaHUYECKUX
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BemecTB U T.N. COOTBETCTBEHHO MOT'YT MU3MEHATHCS U OPraHOJENTUYECKHUE
CBOMCTBA BOJIbI — 3aIlax, IPUBKYC, LIBET, MyTHOCTb. bHOXUMHUYECKHE ITpoLIEC-
Chl MOXHO 3aMEJJINTh, OXJIAUB BOAY 10 Temieparypsl 4-5 °C (B X0JI0IUIb-
HUKE).

Opmnako, nake Blajes MOJICBBIMU METOJIaMHU aHallu3a, HE BCErJa €CThb
BO3MOXHOCTbH BBIINIOJHUTh aHAIU3 Cpa3y ke mnociie oToopa npoodsl. B 3aBu-
CUMOCTH OT MpPEINOoJaraéMoi NpoJ0JKUTEIbHOCTA XPAHEHHS] OTOOPaHHBIX
npo0 MOXKET BOZHUKHYTh HEOOXOJIUMOCTh B UX KOHCEpBAIlMU. Y HUBEPCAJIb-
HOIO KOHCEpPBHUPYIOLIETO CPEACTBAa HE CYLIECTBYET, IOATOMY IMPOOBI AJIs
aHalM3a OTOMPAIOT B HECKOJIBbKO OyThulel. B kakmoi u3 HUX BOIY KOHCEPBH-
PYIOT, 100aBJIsisl COOTBETCTBYIOIINE XUMHUKATHI B 3aBUCUMOCTHU OT ONpe/esie-
MBIX KOMIIOHEHTOB.

B 1abn. 21 npuBeneHbl crocoObl KOHCEPBAIMU, a TaKKe OCOOEHHOCTH
orOopa u xpanenus: npoO. [Ipu aHanmu3e BOABI Ha HEKOTOpBIE IMOKa3aTeIn
(HampuMmep, pacTBOPEHHBINA KUCIOPOJ, (HeHoJbl, HePTEenpOAYKThl) K OTOOPY
po0 OpebABISIIOTCA 0coOble TpeboBaHus. Tak, mpu ONpeaeNeHu pacTBO-
PEHHOI'0 KHCIOPOJa M CEPOBOJOPOJA BaKHO HCKIIOYUTH KOHTAKT MPOOBI C
aTMOC(EPHBIM BO3yXOM, MOATOMY OYThUIM HEOOXOIMMO 3aIOJIHATH MPHU
oMo cudpoHa — pe3MHOBOM TPYOKH, OIYIIEHHOM /10 THA CKJISTHKH, 0oOecrie-
YKBas NEpeTMBaHUE BOBI Uepe3 Kpail pH nepenoaHeHuu ckissHku. [loapooHo
0co0BI€ yCIIOBUS TIPU O0TOOPE MPOoO (€Ciau OHU CYIIECTBYIOT) MPUBOJSATCS MpU

OIMCAaHNU COOTBETCTBYIOIINX aHAJINU30B.
TabOmnura 21

Cnoco0bl KOHCepBaIUU, 0COOEHHOCTH 0TOOPA ¥ XPaHEHHS P00

o Crnioco6 xKoHCepBaluu 1 MaxkcumanbHOE OcobeHHoctu
AHaJIU3UpyEMbIN
KOJIMYECTBO KOHCEPBAH- | BpEeMs XpaHCHUs orbopa
[IoKa3arelb
Ta Ha 1 71 BOXBI pOOBI Y XpaHeHus mpod

1 2 3 4

AKTHBHBIN XJI0p He koHcepBUpyIOT Heckosbko MUHYT

AmMuak u uoHbl aMm- | He koHCepBUpYIOT 2 qaca —
MOHUS He xoHcepBHpyIOT 1 cyT. Xpanuts nipu 4°C

2-4 mu xnopodopma unu | 1-2 cyT. —

1 mn xoHit. H,SOy4
BIIK He xoHcepBupyrOT 3 yaca OTOupare TOJBKO B

CTEKJIIHHBIC OYTHUIH

B3gewennsie BeniecT- | He koHCEpBUpPYIOT 4 yaca Ilepen aHaJIu30M
Ba B300JTaTh
Bxkyc u npuskyc He koHcepBupyrOT 2 yaca OtbupaTh TONBKO B

CTCKIISTHHBIC 6YTBIJ'II/I

Bonopoansiii mokasa-

He xoHcepBupyrOT

TCIIb

[Ipu otbope mpo- —

OBl

He xoHcepBupyrOT

6 yacoB

B Oytbutm He ocras-
JSTH TY3BIPHKOB BO3-
nyxa, TPeloXpaHsATh
OT HarpeBaHus
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IIpooonscenue maon. 21

1 2 3 4
I'unpoOuoHTHI He xoHCcepBupyrOT 2 CyT. -
Kenezo obiiee He xoHcepBupyror 4 yaca —
2-4 wmn xnopodopma | 2 cyT. —
WK 3 MJI KOHII. a30T-
HOIl kucnotel (mo pH
2)
XKectkocTs obmias He xoHcepBupyroT 2 CyT. —
3anax (6e3 HarpeBa- | He koHCcepBUpyIOT 2 qaca Ot6upaTh TOJBKO B
HUSA) CTEKJITHHBIC OyThUIN
Kanbimit He koHcepBHUpYyIOT 2 CyT. —
Kap6onatel He koHCcepBUpyIOT 2 cyt —
Mertamnbel  Tskenbie | He koHCepBUpPYIOT B nenn orbopa —
(menp, CBHHEI, | 3 MJI a30THOM KHUCIO- | 3 CYT. —
I[WHK) ThI (10 pH 2)
MyTHOCTB He xoHcepBupyror 2 yaca Ilepen aHAJIIU30M
B300JITaTh
HedrenpoaykTsr He xoncepBupytot B nenp or6opa | OTOMpaTh B CTEKIISH-
Hble  OyTbUIM, JUIS
aHanM3a HCIOJIb3YIOT
BeCh 00bEM ITPOOBI
2-4 M 4YeTBIPEXXJIo- | 5 CYT. —
PHUCTOrO yriepoaa
OkcTpakuus Ha Mecte | 1 mec. —
otbopa
Huxkenb He xoHcepBupyrOT B nens otbopa —
3 MI KOHU. a30THOM | I mec. —
KUCJIOTHI (110 pH 2)
Hurpatst He koHcepBHUpYIOT 2 4aca —
2-4 mn xnopodopma 3 cyT. Xpanuts npu 4°C
Hutputsl He xoHCcepBupyrOT 2 yaca -
2-4 ma xaopodopma 3 cyT. Xpanuts npu 4°C
Oxkucnsemocts 0Ou- | He koHCEpBUPYIOT 4 yaca —
xpomatHas (XIIK) 10 man H,SO, 1 cyT. Xpauutsb npu 4°C
Oxkucnsiemocts mnep- | He koHcepBUpYIOT 4 yaca —
MaHTraHaTHasl 50 wmun  pactBopa | 1l cyT. Xpauuts npu 4°C, nipu
H,S04(1:3) OTPEJICTICHUN  YUUThI-
BaTh KOJIMYECTBO MpH-
0aBJIEHHOI KUCIIOTBI
[IenucrocTth He xoHcepBupyrOT B nenb otbopa —
[Ipo3padyHoCcTh He xoHcepBupyroT 4 yaca —

PacTBopeHHbBI  KH-
CII0pPOJL

He xoncepBupyror

I cyr.

Ot6upaTth B KHUCIO-
pOIHBIE CKISHKA U
¢dukcupoBaTh Ha Mec-
Te 0TOOpa
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Oxonuanue mabn. 21

1 2 3 4
CepoBonopon (cynb- | He koHcepBUpYIOT 1 cyr. OtOupatb B OTHEINb-
buabl) HbI€ CKJISIHKU U (PUK-

CUpOBAaTb Ha MeECTe
otOopa
CynbdaTtsl He koHCEpBUpPYIOT 7 CyT. —
docdatbl (monu- | He xoHCEpBUPYIOT B nenn otGopa —
docdarsl,  oOmuit | 2-4 Mt xmopodopma l cyt -
hocop)
Dropunsl He xoncepBupyror 7 CyT. Ot6upaTh B MOJIHUITH-
JIEHOBYIO IOCY 1y
XJIOpUIbI He xoHCcepBUpyIOT 7 CyT. —
LiBeTHOCTH He xoHCcepBupyror B nenn otOopa —
2-4 ma xaopodopma 1 -2cyt —

CrnenyeT uMeTh B By, YTO HM KOHCEpBaIus, HU (ukcaius He obOecre-
YUBAIOT MMOCTOSIHCTBA COCTaBa BOJAbl HEOTPAHUUEHHO 10Jr0. OHU JIUIIb CO-
XPaHSIOT Ha OMNPEEIEHHOE BPEMSI COOTBETCTBYIOIIUN KOMIIOHEHT B BOJIE,
YTO MO3BOJIAET JIOCTaBUThH MPOOBI K MECTY aHAJINW3a — HAIIPUMED, B MOJIEBOI
jarepb, a Ipu HEOOXOIUMOCTH — U B CIIEUATU3UPOBAHHYIO J1ab0paTopHIo.
B npoTokonax oT6opa u aHanu3a npod o0A3aTeIbHO YKAa3bIBAIOTCS JAThI OT-
O0opa u aHanau3a npoo.

2.2. I'mapoOunoIornyecKue MeToAbl aHAIN3a

ITpu oueHKe KauecTBa BOJbI, KPOME MHTETPAIbHOW OLIEHKH, B pe3yJIbTaTe
KOTOpPOM yCTaHABIMBAETCS KJIaCC Ka4eCTBa BOJIbI, a TAKKE THAPOOHOJIOTHUECKON
OLICHKM METO/IaMU OMOWHIMKALIUM, B PE3yJIbTaTeé KOTOPOM YCTaHABIMBAETCS
KJIACC YMCTOTHI, MHOI/Ia BCTPEYAETCS TaKXKE€ TaK Ha3blBaeMas KOMIUIEKCHas
OLIEHKA, OCHOBY KOTOPOW COCTaBJISIIOT MeTOAb! OnorectupoBanusd. locnennue
OTHOCSTCS TAaKXe€ K TMAPOOMOJIOTMYECKUM METOJaM, HO OTIMYAOTCS TEM, YTO
MO3BOJISIIOT OMPENEIUTh PEAKLIMIO BOAHOM OMOTHI HA 3arps3HEHUs MO pa3iiny-
HBIM TECTOBBIM OpraHW3MaM — Kak MPOCTEHIINM (MHPY30pHsIM, TapHUAM), TaK U
BBICIIMM — pbl0aM (TyrmusiM). Takasi peakiys HHOTIa sIBJIsieTCss HauboJiee MmoKa-
3aTeNbHOM, OCOOCHHO NMPUMEHUTENBHO K OLEHKE KayecTBa 3arpsi3HEHHBIX BOJ
(MIPUPOAHBIX M CTOYHBIX), U TIO3BOJISIET ONPEAEIATh JIaKe KOJMYECTBEHHO KOH-
LEHTPALIMU OTAEIBHBIX COCAMHEHUIA.

I'uapodunosnornyeckne nokasarenau. O KauecTse BOJbI B PECHOBOIHOM
BOJIOEME, & TAKXKE O €0 HKOJIOTMYECKOM COCTOSIHUY, MOXKHO CYJUTh HE TOJBKO C
HOMOIIBIO TPUOOPOB, HO U C TIOMOLIbIO OOMTAIONIMX B BOJOEME >KUBBIX Opra-
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HU3MOB — THAPOOHMOHTOB. COOTBETCTBYIOIINE METOBI OIICHKH HA3bIBAIOT TH/I-
POOHOIOTMYECKIMHU.

[1aHKTOH — COBOKYITHOCTH >KMBBIX OOHMTAaTeNiell BOJOEMa, HE CIIOCOOHBIX
aKTUBHO TIEPEJBUTaTbCAd WM MEIJICHHO TEPEABUralOIMXCsA, HO HE MPOTHUBO-
CTOSIIIIMX TOKaM BOJIbI.

DUTOIIIAHKTOH — COBOKYITHOCTh PAaCTHTENBHBIX OPraHW3MOB BOJOEMa, HE
CIIOCOOHBIX aKTUBHO TIEPEIBUTATHLCS, — BAKHEUIITHI KOMIIOHEHT BOJHBIX CHCTEM,
aKTHBHO y4YacTBYeT B (JOPMUPOBAHUH KAa4eCTBA BOJIBI M SBJISETCS UyTKAM TTOKa-
3aTeJieM COCTOSIHUS BOJIHBIX IKOCHCTEM M BOJIOEMA B IIEJIOM.

[Tpu ruapoOHOTOTHYECKOM OIIEHKE COCTOSIHUS BOJOEMOB M Ka4yeCcTBa BOIbI
MoKa3aTesiMi, B OOIIEM Clly4yae, MOTYT ObITh BHUIOBOW COCTaB, KOJHUYECTBO U
oromacca ruipoOHOHTOB, a TaKKe TPOMHOCTH U CalTPOOHOCTH BOI0EMA.

OObeKkTaMu THIPOOHOTIOTMUECKOM OIIEHKH MOTYT OBITh (PUTO- U 300TIaHK-
TOH, OEHTOC, MaKpOUTHI, pbIObI U Jp. [loTydeHbl Hay4YHbIE JAHHBIE O TOM, YTO
TIOBBIIIICHHOE COZIEP KaHNE B BOJIC Pa3IMYHBIX TOKCHKAHTOB MIPUBOMT K Macco-
BBIM HAPYIICHUSIM SMOPUOHAIILHOTO W JIMYMHOYHOTO PAa3BUTHS, IOSBICHUIO
MHOTOYHCIIEHHBIX YPOJCTB. Y MOJIOJIU PBIO HEPEAKO Pa3BUBAIOTCS TOKCHKO3BI,
BBIP)KAIOIIMECS B TOSBICHUM OIMYXOJEH W HApYIICHWH OTJENBbHBIX OPraHOB
(meyeHb, MO3T, xKaOepHbIil anmapat u ap.). Kpome Toro, B 04HOM U TOM ke BO-
JIOEME MOTYT OBITh aKBaTOPUU C HEOJIArONMPUATHBIMU YCIOBHUSIMH JUIS THIIPO-
OHMOHTOB.

Takum 00pa3om, MHOTHE BOAHBIE OPTaHU3MbI UMEIOT OCOOCHHOCTH, TT03BO-
JISIFOIIME paccMaTpUBaTh WX KaK WHIUKATOPHBIC BUIBI — T.€. BUIBI, YyYBCTBH-
TEJIbHBIE K 3arpsA3HEHHUIO BOJIbI, MPUYEM pa3Hble OPraHU3Mbl 00JIAAIOT pa3-
HOM YYBCTBUTEJIBHOCTBIO K 3arpsi3HEHHIO BOJbI. Hampumep, mpu oO6padoTke
npo0 300IJIaHKTOHA CIEIHAIUCTHl 0c000€ BHUMaHWE OOpaIlarT Ha Ccle-
JYIOIIHE MMOKa3aTelu:

1) BUmoOBOM cocTaB W pachpelieieHue 300IUIAHKTOHA, COOTHOIICHHE
B HEM OTACNBHBIX Ipynm (IIPOCTEHUIINX KOJOBPATOK, BETBUCTOYCHIX PAYKOB
u ap.);

2) HaTM4Yue BUJIOB — WHIWKATOPOB 3arps3HEHHsI B COCTAaBE KOMIUIEKCA
JTOMUHHUPYIOIINUX BUJIOB;

3) 3HaUueHME MHAEKCAa BUAOBOTO pasHooOpaszus lllenHoHa Mo 300TIaHK-
TOHY, €ro MPOCTPAHCTBEHHAS U MHOTOJICTHSISI TUHAMUKA,

4) OTHOCHUTEIIbHOE KOJMYECTBO B MPOOaX MEPTBBIX U IMOBPEKICHHBIX
TUTAHKTOHHBIX KMBOTHBIX;

5) HanM4Ke ypoUIUBBIX (DOPM U OITyXOJIEH Y PAUKOB;

6) poJb co00IIIeCTBA THPOOMOHTOB B CAMOOYHUIIIEHUH BOJOEMOB U JIP.

BonbIIMHCTBO THIPOOHOIOTHIECKIX METOO0B, KOTOPHIE MOTYT IPUMEHSTh
CTYICHTBI, OTHOCATCS K MeTofaM OnomHmukamuu. CyIiecTBYIOT METOIbI Ono-
WHIMKAIMH, TTO3BOJIIONINE MOJYYUTh JTOCTATOYHO TOYHBIE 3aKIFOUEHHUS O Ka-
YECTBE BOJIbI, XOPOILIO COTTIACYIOIIMECS C TAHHBIMU THIPOXUMHYECKHUX HCCIe-
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noBaHuil. OnHakKo paboTaTh TAKUMU METOJIAaMU MOTYT JIMIIb CIEIUATUCTBHI,
3HAIOIIME BOJIHBIX OOUTATENICH «B JIUII0» M UMEIOIINE OIBIT pabOTHI.

B mnpaktuyeckoir paboTe€ CTYISHTHI HCIIONB3YIOT MPEUMYIIECTBEHHO
JUIIb ABa METOA, KOTOPBhIE COUETalOT B ce0e MPOCTOTY B pabOTEe U TOYHOCTH
orleHKH. K HUM OTHOCSITCS METOJIbl ONPEIeSICHUs] OMOTUUECKUX UHEKCOB By-
nuBucca U Maiiepa. ImeeTcs B BUy HECKOJIBKO YIPOIIEHHBIC BAPUAHTHI Me-
TOJAUK OIpejeiaecHus] OMOTUUEeCKUX MHAEKCOB BynuBucca m Matiepa [15, 21,
42]. ITommyyeHHBIE ¢ TOMOIIBIO TAHHBIX METOJOB PE3YIbTATHI MOT'YT CUYUTATh-
Csl JIMIIb TMPEIBAPUTENILHON OIeHKH. KpomMe Toro, ycrnemHoe mnpuMEHEHHE
JTAHHBIX METOJIOB TpeOyeT U3BECTHBIX HABBIKOB, a TAKXKE MUKPOCKOMA (Kema-
TEJIbHO — OMHOKYJISIpa) ¥ COOTBETCTBYIOIIUX ONpPEISTUTENCH WIH UILTFOCTPH-
POBaHHBIX TAOIHIIL.

buornuecknii uHAEKC BynuBucca pacCUUTBIBACTCSA TOJBKO IPU UCCIIE-
JIOBAHMSX PEK (T.€. MPOTOYHBIX BOJIOEMOB) YMEPEHHOI'O T0sICA U JIA€T OLICHKY
UX COCTOsSIHMSA 10 15-0anmnbHoM mikajne. OH HENPUroAeH I OIEHKHU COCTOSI-
HUA o3ep U npyAoB. [Ipu orieHke cocTosiHus BojioeMa 1o MeToy ByauBucca
ONPENEIIAI0T, KaKUe WHIUKATOPHBIE TPYIIIbl UMEIOTCSA B HCCIIEIYEMOM BOJIO-
eMe, W Jlajee OIEHUBAIOT OO0Illee COCTOSIHME OEHTOCHBIX OPraHU3MOB, T.€.
oOHTAIOMKX B MIPUIOHHOM CJI0€ BOJBI. XapaKTEepHO, YTO MeToIMka BynuBuc-
ca He TpeOyeT oIpeaesieHus BCeX MOMMAaHHBIX KHBOTHBIX C TOYHOCTHIO /IO
BUJ1a. JIOCTaTOUHO BBIMOJHUTH ONPEIEICHUE JIUIIh OOHAPYKEHHBIX B Mpobax
rpymn OEHTOCHBIX opraHu3MoB. [Ipu 3ToM 3a rpymmy NpUHUMAETCS JTH000H
BUJI TUIOCKUX YE€pPBEH, MOJUIFOCKOB, MHUABOK, PAaKOOOPa3HBIX, BOJSIHBIX KJie-
IeH, BECHAHOK, CETYATOKPBLIBIX, KYKOB, a TaKXKe J000N BUJ JIMYUHOK JIPY-
TMX HACEKOMBIX (32 HEKOTOPBIMH UCKIIOYEHUAMHM). Jlanee 1Mo crnenuaibHbIM
Ta0IMIaM HaxoASAT 3HAueHHE HHJAEKca BynuBucca, xapakrepusyroliee uc-
CJIEIyEMBI BOJIOEM, U COOTBETCTBYIOIIUM KJacc KadecTBa BoAbl. Hampumep,
3HaueHue umHaekca ByauBucca g ganHoro Bojgoema ot O 10 2 6aiioB cyu-
TaeTCs MOKa3aTelieM OYeHb CHUJIBHOTO 3arpsi3HEHUs (COOTBETCTBYIOIIEE 3HA-
YeHHe Kjlacca KayecTBa BOJAbI — 5-7). B Takux yClIOBUSAX BOJHOE COOOIIECTBO
HaXOJUTCS B CUJIBHO YTHETEHHOM COCTOSIHMM. 3HaYeHue uHeKca 3-5 0amioB
— 3HAYUTEJbHOE 3arpsizHeHue Bojoema (4-5 kiacc kaudectBa); 6-7 OamioB —
HE3HAYUTEIbHOE 3arpsizHeHue (3 kiacc kadectna). JlJist YUCTHIX pek (MMero-
nux 1-2 Kj1acc KadecTBa BOJIbl) OOBIYHO XapaKTepHbI orleHKkH 8-10 Oaiios, a
WHOT/IA Y BBIIIIE.

bonee mpocThiM B MPUMEHEHHH SIBJSIETCSI METOJI, OCHOBAHHBIN Ha Ompe-
nejaeHnn OuoTuyeckoro uHaekca Maitepa. B ocHOBe MeTo/ia JIEKUT TIPUYpPO-
YEHHOCTh PA3JIMYHBIX TPYIIT BOJHBIX OECIIO3BOHOYHBIX K BOJOEMaM C OIlpe-
JICJICHHBIM YPOBHEM 3arpsi3HEHHOCTU M IPUMEHUM JJIsI BOJJOEMOB JIFOOBIX TH-
noB. IIpenmylecTBo npu omnpeneneHuu nHaekca Maliepa COCTOUT TakKe B
TOM, YTO HE HYKHO OMPEIENIATh OECIIO3BOHOYHBIX C TOYHOCTHIO 70 Buaa. Op-
TaHU3MBI-MHIUKATOPHI IO MeToAy Mailepa OTHOCST K OJJHOM U3 TpeX WH]IUKA-
TOPHBIX TPYIII, TPUBEAEHHBIX B Ta0i. 22 [15, 21].
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TabOmuna 22

CocrTaB BOAHBIX OPraHM3MOB B HHAUKATOPHBIX rpynnax mo meroay Maiiepa [2, 7]

OpranusMsl cpeHen OobuTaTenu 3arpsiI3HEHHbIX
OoburaTenu YUCTHIX BOJ
4yBCTBUTEIBHOCTH BOJIOEMOB
JIMuMHKN BECHSAHOK boxonuas JInurHKM KOMapoB-3BOHIIOB
JInumHKY TOAEHOK Peunoii pak [TusBKM
JInuuHKY pPyYEHHHUKOB JInunnku cTpekos BonsHon ociuk
JIM4MHKY BUCIIOKPBUIOK JInunHKHM KOMapoB- [IpynoBuku
JIByCTBOpYATHIE MOJLIIO- JOJITOHOKEK JInunHKM MOIKK
CKH MoIuTIOCKU-KaTy KK ManomeTnHKOBbIE YEPBU
MOJUTIOCKU-KUBOPOJIKH

OOpaboTka pe3yabTaToB, MOJYYEHHBIX MO0 MeTOly Maliepa, Takke cpaBs-
HUTEJBLHO HecNoXHa. [Ipu 3TOM HY»KHO OTMETHTh, KaKue W3 MPUBEIACHHBIX B
Ta0NUIIE WHIUKATOPHBIX TPyIIl oOHapykeHbl B mpobax. KomnuecTtBo oOHa-
PY>KEHHBIX TPYIII U3 NEPBOTO pazjieia TaOIHUI[bl HEOOXOAUMO YMHOXKHUTH Ha 3,
KOJIMYECTBO TPYIII W3 BTOPOro pasjeiia — Ha 2, a u3 tperbero — Ha 1. Ilomy-
yuBIIMECS UGPHI CKIIABIBAIOT, U 3HAYEHUE CYMMbI XapaKTepU3yeT CTENEHb
3arpsi3HEHHOCTH BojoeMa. Ecimu cymma Ooiniee 22 — Bojoem mmeet 1 kiace
Ka4yeCTBa, 3HAYEHUsI CYMMBI OT 17 10 21 roBOpsAT 0 BTOPOM KJ1acce KadyecTBa,
ot 11 go 16 6amnoB — 3 kinacc kauectBa. Bee 3Hauenust mensie 11 xapakre-
PHU3YIOT BOJIOEM KakK Ipsi3HbIN (4-7 Kacc KayecTBa).

Bbonbiioli mHTEpeC NpU OLIEHKE KadyecTBa BOJbI MPEJICTABISIOT TAKKE
METO/bl OMOTECTUPOBAHUS, KOTOPBIC MO3BOJISIOT HEMOCPEICTBEHHO OIpeie-
JUTh PEAKIMI0 BOJHOW OMOTHI Ha 3arpsizHeHHe. MeTonbl OMOTEeCTUPOBAHUS
OTHOCSITCSl TAKXK€ K THAPOOHONIOrHYeckuM MeToaM. OHM OTJIMYAIOTCS OT Me-
TOJOB OMOMHJUKAIMU TE€M, YTO IO3BOJIAIOT ONPEAEIUTh PEaKIUI0 BOJAHOU
OMOTHI HA 3arpsi3HEHUS MO PA3JIMYHBIM TECTOBBIM OpPraHU3MaM — Kak Ipo-
credmum (MHQy30pusiM, na@HUSAM), TaK U BBICIIUM — pbidaM (rynmnusiM). Ta-
Kasl peakiysi UHOTJa SBJISIETCS HaumOoJiee MOKa3aTeIbHOW, OCOOCHHO MpHUMe-
HUTEJIBHO K OIIEHKE KayeCTBa 3arpsi3HEHHBIX BOJI (IPUPOJHBIX U CTOYHBIX) U
JIa’e MO3BOJIIET KOJIMYECTBEHHO OMPEAENIATh KOHIIEHTPAMU OTAEIbHBIX CO-
equHeHni. [1o 3Toi mpuunHE METOBI OMOTECTUPOBAHUS MHOT/Ia HA3BIBAIOT
METOJaMU KOMIUIEKCHOW OLIEHKHU.

OOBIYHO TPU OMOTECTUPOBAHUM YCTAHABIMBAIOT KOJMYECTBEHHBIE Ipa-
JTyUPOBOYHBIE 3aBUCUMOCTH TTOKa3aTesIel CMEPTHOCTH TECTOBBIX OPTaHU3MOB
WU KaKUX-TM00 U3MEHEHUW B HUX, JIUOO MOBEJICHUYECKUX PEAKIUi, OT KOH-
neHTpanuu TsoKenbix MeTamwioB (CuSOy4). Tokcuueckue 3¢ dexTsl HA opra-
HU3MBI BBIPAXalOT B KOHIIEHTPALUSIX, SKBUBAJIEHTHBIX KOHILICHTPAIUsAM Tsi-
KEJbIX METAJIOB. B KayecTBe TECTOBBIX MOTYT HCIOJIB30BAaThCSA MHOTHUE
npUpOHbIE 00bEKTHI. [[pOMBINIEHHOCTHIO BhITycKaeTcs: mpubdop «buortec-
TEp», KOTOPbI TMO3BOJISIET HECTIELU(PUYHO ONMPEAENATh KOHIIEHTPAIMIO TOK-
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cukaHTa (cyiab(darta Menu) B BOJE MO MOBEACHUIO HUH(PY30pUU-TY(PETHKU.
OpHako pacnpocTpaHeHHE MeToAa OMOTECTUPOBAHMSI U COOTBETCTBYIOIIUX
IpUOOPOB CAEPKUBAETCS 1O HECKOJIIBKUM MpUYrnHaM. Bo-mepBbrIx, caMu mpu-
OOpBI UMEIOT OTHOCUTEIBHO BBICOKYIO CTOMMOCTb. BO-BTOPBIX, HEOOXOIUMO
BOCIIPOM3BOJIUTh — TMPaBUJIBHO TMOATOTaBIMBATH M BbIpalllMBaTh — TECT-
KYJBTYpPY, BpeMsl )KM3HH 0COO€ KOTOPOW HEMPOJOJDKUTEIHHO (HECKOJIBKO
nHel u 6onee). B-TpeThbuX, OTCYTCTBYIOT HOPMATHUBBI Ka4ecTBa BOBI TIO pe-
aKIMSM TECTOBBIX OPTaHU3MOB, a KOJIMYECTBEHHBIN aHAIN3 BO3MOKEH TOJIBKO
0 KaKOMy-THOO OTJEIbHOMY TOKCHUKAHTY TMPHU YCJIOBHUU IMPEABAPUTEIHHON
KaTuOpOBKHU MpUOOPa MO ITOMY COCTUHEHUIO.

Crnenyer OTMETHUTh, YTO MCCIIEIOBAHUS, BBITIOIHSAEMbIE MPH KOMILUIEKCHOM
OLICHKE Ka4eCTBa BOJIbl, HE OIPAHUYMBAIOTCS TOJIBKO METOJJaMU OMOTECTHPOBA-
HUSI, OHU 00513aTeNTbHO BKIIIOYAIOT (OCOOSHHO TMPU aHAINM3€ MUTHEBOW U TIPUPO/I-
HOU BOJT) THAPOXUMHUYECKUE METOIBI K METO/bI OMOMHIUKAIIUH.

Iloxka3zarenn aerpaganuu Bogoema. K mokasartensm nerpanayu BOJO-
€MOB, B OOIIIEM CITy4ae, MOT'YT ObITh OTHECEHBI:

— TPU3HAKUA 3BTPO(PUKAIIMUA: MACCOBOE PAa3MHOKEHUE CHUHE-3€JIEHBIX BO-
JIOpOCIiel, MOBBIIIIEHHOE CojiepKaHue a3oTa 1 (hocdopa B pazHbIX Gopmax;

— pazpyllieHne OeperoBod JTUHUU KakK CIEACTBUE MPUPOJIHBIX WM aH-
TPOIOT€HHBIX POLIECCOB;

— CKOIUIEHUE WU 4ype3MepHoe pazpactanue (6osiee uem Ha 20 % ot
o0111e TIoIaau BoJ0eMa) BOJHON paCTUTEIbHOCTH — MAaKpO(PUTOB;

— W3MEHEHHUE BUJIOBOTO CTaJa phI0 B HANPABJICHUH YBEIUYCHUS JOJIU COpP-
HBIX BHJIOB,

— TIOSIBJIEHUE OOJIBILIOTO KOJIMYECTBA JOHHBIX YEPBEH;

— TIOSIBJIGHUE PBIO C MaTOJIOTUAMU U AP.

TakuMm o00pa3oM, OlIEHKA [0 TMOKa3aTelsiM Jerpajaluyd BoJOeMa
BKJIIOYAET pazHOOOpa3HbIe METO/IbI UCCIIEOBAHUI — METO/IbI BU3YAIBHOTO Ha-
OmogeHus U cyera (co cOOpOM WM OTIIOBOM THUAPOOHMOHTOB), THUAPOXUMUYE-
CKHE€ U3MEPEHHUs COoAepX aHUsl B BOJIE coequHeHuit azota u pocdopa B dop-
Max HUTPATOB, HUTPUTOB, AMMOHHUIHBIX OPTAaHUUECKUX M HEOPTaHHMYECKUX
COCIMHEHUH, OpTO- U nojudocdaToB U Ap.

[Tpu oueHke nerpaganyu BoAoeMa HEOOXOIUMO MPOBOAUTH COMOCTAaBJIE-
HUE JAHHBIX, TIOJYYCHHBIX Ha MPOTSHKEHUU PSJia JIET C BBISIBJICHUEM TEHJICHITUINA
B U3MEPEHMSIX OLIEHUBAEMBIX MTapaMETPOB.

OneHka cOCTOSIHUSI IOHHBIX OTJIO:KeHMil. J[OHHbIE OTJIOKEHUS SBIIS-
I0TCSl 0CO00# cpesoit B BojoeMe, UMEIOIIEeH OO0JIbIIIoe 3HAYCHHUE ISl KU3HE-
JESITebHOCTA OEHTOCHBIX OPraHW3MOB, MaKpO(hUTOB, peI0 U Ap. B JOHHBIX OT-
JOXKEHHUSIX KOHUEHTPUPYIOTCA Y HAKAIUTMBAIOTCS KaK OMOTEHHBIE JIEMEHTHI
(3amacbl OPraHMYECKOro U HEOPraHMYECKOro azora u (ocdopa), Tak U TOKCHU-
KaHTHI (B TIEPBYIO OYepeb, THKEIbIE METAILIBI), a TAKXKE HEPTETIPOAYKTHI U JIp.
[ToaTOMYy JOHHBIE OTJIOKEHUS TAKXKE CIEYyeT U3ydyaTh MPHU OLEHKE IKOJOrrye-
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CKOT'O COCTOSIHUSI BOJIHOTO OOBEKTA, UCTIONB3Ysl ISl ITOM 1EIU METOJIUKHA HUC-
cle0BaHus BOJbI (MMPUJOHHBIE CIOU M (QUIBTPATHI) U MOYBHI (OMpeaee-
HHUE DJIEMEHTHOIO COCTaBa M KOHIIEHTPAllMM XWMHUYECKUX 3arpsi3HUTE-
Jei), a Takke METOJIUKH OMOMHIWKAIIMK 110 OEHTOCHBIM coodiecTBaM [27].

[Ipu cOpoce B BOIOEM TOKCHUUYECKUX BEILIECTB, COJAEPHKAIIMUXCS B MPOMBIIII-
JICHHBIX CTOYHBIX BOJIAX, TPOUCXOUT YTHETCHHUE U 00eTHEHNE (PUTOIIIAaHKTOHA.
[Tpu oboramieHU BOJIOEMOB OMOT€HHBIMHU BEIIECTBAMH, COACPKAIIUMUCS, Ha-
pUMeEp, B OBITOBBIX CTOKAX, 3HAYUTEILHO MOBBIIIAETCS MPOYKTUBHOCTH (hU-
ToriaHkToHa. [Ipu meperpyske BoJ0EMOB OMOT€HaMH BO3HUKAET OypHOE pas-
BUTHE TUIAHKTOHHBIX BOJIOPOCIICH, OKPAIMBAIOMINX BOAY B 3€JIEHBIN, CHHE-
3€JICHBIH, 30JI0TUCTHIN, OYpbIi WM KPAacHBIN 1BeTa («1BeTeHHe» Bojbl). «L[Be-
TEHHE» BOJbl HACTYTAET MPH HATMYUM OJIarOoNpUsATHBIX BHEUTHUX YCIOBUM LIS
pa3BUTHsI OJHOTO, PEIKO ABYX-TpeX BUIOB. [Ipu paznokeHurn H30BITOYHON
OMOMAacChl BBIJICIISIETCS CEPOBOJIOPOJT MIIM JIPYTHE TOKCUYHBIE BEIIECTBA. ITO
MOJKET MPUBOAUTH K THOETU 3001IEHO30B BOJIOEMA U JEJIAET BOIY HEIPUTOTHOMN
JUTsl TUThsl. MHOTYE TUTAHKTOHHBIE BOJIOPOCIIH B MPOIIECCE KU3HENEATEIbHOCTH
HEPEJIKO BBIICIISIIOT TOKCUYHBIC BEIIECTBA. Y BEJIMYCHHUE B BOJIOEMAX COJIEpKa-
HUSI OMOTEHHBIX BEILIECTB B PE3YJIbTATE XO3SIMCTBEHHOM IEATEILHOCTH YEIOBEKA,
COIPOBOKIAEMOE UPE3MEPHBIM Pa3BUTHEM (PUTOIUIAHKTOHA, HA3BIBAIOT aHTPO-
MOTE€HHBIM 3BTPO(UPOBAHNEM BOJOEMOB.

Kaxpgas rpymnma opraHu3MoB B KadyecTBE OHOJOTMUECKOr0 WHAWKATOpA
UMEET CBOM MPEUMYIIECTBA U HEJOCTATKH, KOTOPBIE OMPEACISIOT TPAHUIIBI €€
UCIOJIL30BaHUS MPU PEIICHUN 33]1a4 OMOWHIUKAIIH.

Bopopocnsm npuHaanexxut BeayIias pojib B MHANKAIIMN U3MEHEHUS Kade-
CTBa BOJIbI B pe3yJibTaTe dBTPOorpoBaHus (3a00auiBaHms1) BOAOEMA.

300MJIaHKTOH TaKXe€ IOCTATOYHO MOKAa3aTeJIeH KaK WHAUKATOP 3BTPO-
dbupoBanus U 3arpsizHEHUs (B YACTHOCTH OPTaHUYECKOTO M HUTPATHOTO)
BoJ. Kpome a3Toro, cpeau 300MIIaHKTOHA BCTPEHAIOTCS U MPEACTABUTEIU
NaTOreHHOM (hayHbl, OrpaHUYMUBAIOIIEH UCTI0JIH30BAaHUE BOJHOTO OOBEKTA B
1eJISIX BOJIOCHA0KEHUS.

[Ipocreiinime SIBISIFOTCSI BRICOKOYYBCTBUTEIBHBIMU WHAUKATOPaMH Carpo0-
HOT'O COCTOSIHUSI BOJIOEMOB.

3000€HTOC — COBOKYITHOCTh JKMBOTHBIX, OOMTAIONTNX HA JHE M B MPHUIOH-
HBIX CJIOSIX BOJIbI, CIIY’KUT XOPOIIUM HHJIMKATOPOM 3arpsi3HEHUS JOHHBIX OTJIO-
KEHUM U MPUIOHHOTO ciosi Bojabl. Hanbosee 1OCTOBEpHBIMH HHIUKATOPAMHU
Cpeay HUX CITy’KaT JIETOYHbIE MOJUTFOCKH, OCOOEHHO KaTYIIIKU U PEYHbIE Yaliey-
ku. [lomoxxurenbHbIE pe3yIbTaThl 1a€T TAKKE OlEHKA KauyeCTBa BOJIbI 110 JIMUMH-
KaM HaceKoMbIX. CBOOOTHO JKUBYIIUE JTMUMHKU PYYEHHUKOB, a TAKXKE MOJIEHOK
SIBJISIFOTCS] HA00JIe€ UyBCTBUTEIHHBIMUA OpTraHU3MaMH.

3HaueHrue MakpoPUTOB (BbICIIAsT BOJHAS PACTUTEIBHOCTh) HAUOOJIEE CY-
IIECTBEHHO TIPU TMPEIBAPUTEIHHOM THAPOOHUOIOTHYECKOM OCMOTPE BOIHBIX
00bekToB. [Ipu 3arps3HeHUH BOJOEMOB M3MEHSIOTCS BUIOBOM COCTaB, Oromac-
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ca W MPOIOYKIHSI MAKPO(PUTOB, BO3HUKAIOT MOP(OJIOTHIECKHE aHOMAJINH, TIPO-
UCXOJUT CMEHA JTOMUHAHTHBIX BHJIOB, OOYCIIOBIHUBAIOIINX OCOOCHHOCTH IICHO-
3a. Jlannbie 10 uxTHO(hayHE BaXKHBI MPU OLIEHKE COCTOSHUS BOJIHOTO OOBEKTa B
IEJIOM U OCOOCHHO TIPU OIPEJICIICHNH JOIMyCTUMBIX YPOBHEH 3arps3HEHHUs BOI-
HBIX 00OBEKTOB, UMEIOIINX PHIO0X03IUCTBEHHOE 3HAUEHHE.

[IpoBeneHne OUOIOTMYECKUX HMCCIEIOBAHUNA MMEET CBOM OCOOEHHOCTH B
CTOSTYMX U TEKYIIUX BOJIOEMAX.

JIist u3ydeHust peK U pydbeB OOJBIIOE 3HAYEHHUE MUMEIOT Nepu(PUTOHHBIC
Oopranu3Msl (T.e. oOpacTarenu), Te, KOTOpbIE JTAl0T KapTHHY OOIIETr0 COCTOSTHUS
BOJIbI 32 JOCTATOYHO JUIMTEIbHBIA MPOMEKYTOK BPEMEHH, MPEAIICCTBYIOUIUI
UCCIIeIOBaHUIO. bbicTpble KoneOaHusl CTENEHU 3arps3HEHUs] BOJIBI IJIOXO YIIO-
BUMBI C TIOMOIIBIO0 EpU(UTOHA, U 7Sl UX HAOJIOJICHUS JTy4llle TIOIXOAIT TUI-
POXUMHUYECKUE U OAKTEPUOIOTHIECKUE METO/IBI.

Taxoke cilydaiiHble 3arpsi3HEHHS MECTHOIO XapakTepa JIerde BCEro MOTYT
MOBJIUSATHh HA XapaKTep HacelleHus JHa (T.€. OpraHu3MOB OEHTOCa) B TaKUX BO-
JoeMax.

DTO 00CTOSATENBCTBO 3aCTaBJISIET MPHU UCCIENOBAHMU PEK OOpamiarh BHU-
MaHHe Ha OBICTpPhIC MECTa UX TEUEHUS — MEepPEeKaThl, TUIOTUHBI U T. A. Eciu mbl
XOTHM MOJYYHUTh MpEACTaBIeHUE 00 OOLIEM COCTOSIHUU PEKH, TO CTAHIIUU He-
00XOAMMO BBIOMpPATh UMEHHO 37IeCh. EciM e Hac MHTEpeCYIOT pa30oBble WU
MECTHBIE 3arpsi3HEHUs, HEOOXOAUMO UCCIIE0BAaTh OOUTATENE JHA B MECTaX CO
cJ1a0bbIM TEUEHUEM — B 3aBO/ISIX, Oouarax u T.11. [locnie BriajieHust B peKy TexX Win
MHBIX 3arpsI3HEHHBIX CTOKOB ITOCJIEIHUE CHOCSITCSI TEYEHHEM BHU3 IO PEKE U OT-
KJIa/IbIBAOTCS B 00JIe€ TITyOOKMX MECTaX PEKH C 3aMEJIEHHBIM TEUEHUEM.

bronornyeckoe uccine0BaHUE CTOSUYMX BOAOEMOB, KaK NPaBUIIO, MHTEPIIPE-
THpyeTcs: OoJiee JIerko. 371ech, MPEKAE BCEro, HEOOXOIUMO MPOBEIACHUE KOM-
TUIEKCHBIX MCCIIEIOBAHUI C TeM, 4TOObl UMETh 0OoJsiee MOJHOE MPEICTABICHUE O
COCTOSTHMU BojioeMa. UeM KpyIHee uccieyeMblid BOJIOEM, TeM OOJIbIiiee KOoJIye-
CTBO Pa3HOOOPA3HBIX CTAHIMIA HAJI0 BBIOMPATH 110 €ro nepumerpy [21, 42].

[Toutn m00o0€ MCTONBb30BaHME BOJBI BIMSIET Ha €€ KadecTBO. Mcmnonb3o-
BaHHas BOJIa OOBIYHO BO3BPAIAETCS B PEKU WJIM OTCTOMHMKH JIJIs1 BOCCTAHOBJIE-
HUS. DTO MOXKET OKa3aTh HEKENATEIBHOE BIMSHUE HA KU3Hb, €CJIU HCIIOJIB30-
BaHHas Bo/ia OyIeT CUIIHbHO OTJIMYATHCS OT €CTECTBEHHOM.

PaznuyuHble BHUIIBI KMBBIX CYIIECTB IMOKA3bIBAIOT, YEM 3arpsi3HEHA OKpPY-
xaromas cpena. Kakoil Obl coBepIIeHHOM HM ObUla COBpEMEHHAs ammaparypa,
OHa HE MOXKET CPABHUTHCS C «GKUBBIMU MTPUOOpaMID», pearupyroMy Ha T€ WK
UHbIE M3MEHEHUs, OTpaXKarolllMe BO3JEHCTBHE BCEro KOMIUieKca (aKTOpOB,
BKJTIOYAs! CJIOKHBIE COEIMHEHUS PA3JIMUHBIX HHIPEIUECHTOB.

bypHoe pa3BuTHE CHHE-3EIEHBIX BOAOPOCIEH — XOPOILIWKA HHIUKATOP Omnac-
HOT'O 3arpsI3HEHHS BOJIbI OPraHMYECKUMH COETMHEHUSIMH.

Jly4mmii MHAMKATOp OMACHBIX 3arps3HEHUN — MPHUOpexHOoe oOpacTaHue,
pacronararoieecsi Ha MOBEPXHOCTHBIX MPEAMETaX y KPOMKH BOJbl. B uncThix
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BOJIOEMAX 3TU O00pacTaHus SIPKO-3€JICHOTO 1IBETa WM UMEIOT OypoBaThId OTTE-
HOK. J[J151 3arpsi3HEHHBIX BOJIOEMOB XapaKTEePHBI OeNbIe XJIOMbEBUIHBIE 00pa30-
BaHus. [Ipu n30bITKE B BOJIE OPraHUYECKHUX BEIIECTB U MOBBIIICHUH OOIIEH MU-
Hepanu3aluyu oopacTaHusi IpUOOPETal0T CUHE-3€TICHBIHN IBET, TaK KaK COCTOSIT B
OCHOBHOM W3 CHHe-3eJieHbIX Bojopocield. Ilpu muoxoi ouncTke (exanbHO-
OBITOBBIX CTOYHBIX BOJ OOpacTaHusi ObIBAaIOT OENbIMU WM cepoBaThiMU. Kak
MIPABWJIO, OHU COCTOSIT U3 MPUKPEIUICHHBIX UHDY30pUid (CYBOMKH, KapXE3UYM U
np.) CTOKM ¢ HM30BITKAMHU CEPHUCTHIX COEAUHEHUN MOTYT COMPOBOXKIIATHCS
XJIONBEBUIHBIMUA HAJIETAMHU HUTYATHIX CEPOOAKTEPUI-TEOTPUKCOB.

buonHukaims — cnoco0 OlEHKH aHTPOIIOTEHHON HAarpy3Ky MO Peakiiy Ha
HEEe KUBBIX OPTAaHU3MOB U X COOOIIECTB.

buotectupoBaHue — UCMOIB30BAHKUE B KOHTPOJIUPYEMBIX YCIOBUSIX OHOJIO-
TMUYECKHUX OOBEKTOB (TECT-OOBEKTOB) ISl BHISBJICHUSI M OLICHKH JIEHCTBUS (hak-
TOPOB (B TOM YHCJIE U TOKCHUECKUX) OKPY>KaIOIIIeH Cpe/ibl HA OpPraHu3M, €ro OT-
JENbHYI0 (PYHKIIMIO WM CUCTEMY OpPraHM3MOB. XOpOIIHME PE3yJIbTaThl JaeT
aHaJIu3 OEHTOCHBIX (TIPUOHHBIX) OECHO3BOHOYHBIX. OIlIEHKA YUCTOTHI BOJIO-

€MOB JIeTIaeTCsl M0 Npeo0sIalaHuIo JIM0O OTCYTCTBUIO T€X WJIM WMHBIX TaKCOHOB

(Tabm. 23).
Tabmura 23
IlIkaJja 3arpsi3HeHU 0 UHAUKATOPHBIM TAKCOHAM

DKO0JI0ro-0M0JIOTHYECKast MOJTHOLIEHHOCTD,

I/IHIII/IKaTopHI)Ie TaKCOHBI

KJIaCC Ka4€CTBa BOJbI, MCITIOJIb30BAHHC

JIMYMHKY BECHSIHOK, TUIOCKHUE JIMYUHKH TI0-
JICHOK, py4YeHHUK-pUakodusia

Ouenp uucras. Ilomnonennas. IlurneBoe,
pEKpearmoHHOe, PhI00X035HCTBEHHOE.

Kpynnble 1BycTBOpUaThie MOJUIFOCKH
(mepyoBuia), IJIABAIOLIME M TOJ3AIOLIUE
PYYEHMHUK-HEUPEKIIMIICUC,  BUJIOXBOCTKH,
BOJSTHOM KJIOII

Yucras. [lonnonennas. IluteeBoe, pekpea-
IIUOHHOE, PhIO0XO3SIIICTBEHHOE, OPOIIIEHHE,
TEXHUYECKOE.

MOoJTI0CKH-3aTBOPKH, TOPOLIMHKH, POIO-
M€ JMYMHKU TOJECHOK, PYYEHHHUKH MpHU
OTCYTCTBUHU PUAKOPHUILTBI U HEUPEKIIUIICHUC,
JUYUHKU CTPEKO3, IUIOCKOHOXKKM M Kpa-
COTKH, MOUIKHU

VY nosinerBoputenbHO uucTad. [lomHouEH-
Has. [IuTbeBOoEe ¢ OYMCTKOM, pEKpearuoH-
HOE PBIOOBOACTBO, OpPOIICHHUE, TEXHHUYE-
CKOE.

[[TapoBkwu, apericeHa, MIOCKUE MUABKH, JIH-

3arpszHenbie. HeGmaromomyunsie. Orpa-

YUHKUA CTPEKO3 MPH OTCYTCTBUU IUIOCKO- | HUYEHHOE PBIOOBOJICTBO, OTrPaHUYCHHOE
HOKKH M KPACOTKH, BOJSTHOM OCIIUK OpOILIICHHE.

Macca TpyOouHMKa, MOTBUIA, YepBeoOpas- | ['ps3ubie. Hebnaromomyunsie. TexHude-
HbIC€ MHSIBKA TPU OTCYTCTBUHU IUIOCKHX, | CKOE.

KPBICKH, MaCCad MOKPCIIOB

Makpo0ecro3BOHOUYHBIX HET

Ouenp rpszHbie. HeOGmaronmomyunsie. Tex-
HHUYECKOE C OYUCTKOM.

buonornueckne MHAMKATOPBI — OPTraHU3Mbl, KOTOPBIE PEATUPYIOT Ha
U3MEHEHUSI OKPYXKAIOLIEH Cpelbl CBOUM IPUCYTCTBUEM HWIIM OTCYTCTBHUEM,
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M3MEHEHHUEM BHEIIIHET0 BUJA, XUMHUYECKOTO cOCTaBa, moBeneHus. [Ipu sxo-
JOTUYECKOM MOHUTOPHUHTE 3arps3HEHUM MCIOJIb30BAHUE OHOJIOTHYECKHUX
WHJUKATOPOB YacTO JaeT OoJiee IeHHY WH(popMaIuio, yeM npsmas OIeH-
Ka 3arpsi3HeHUs NMpubopamu, Tak Kak OMOJIOTHYECKUE MHAMKATOPHI pearu-
pPYIOT cpa3y Ha BeCh KOMIUIEKC 3arpssHeHuil. Ilpu oreHke 3arps3HeHUs
BOJIHBIX DKOCHCTEM B KadyeCTBE OMOJIOTMUECKUX WHIAUKATOPOB MOTYT HC-
MOJIb30BaThCS BBICIIME PACTCHUSI WM MHKPOCKOMHWYECKHUE BOJOPOCIH, Op-
TraHU3MbI 300TJIaHKTOHA (MH(DY30pUU-Ty(Denbku) U 3000€HTOCa (MOJUTIOCKU
u 11p.). B cpenueit nonoce Poccuu B BojoeMax mpu 3arpsi3BHEHUM BOJBI pas-
pacTaroTCsa pOTrOJUCTHUK, PJECT IJIaBAOIIUN, PSICKU, @ B YUCTOU BOJIE — BO-
JOKpac JATyIIauyuid U CaTbBUHMUS.

[Ipu noOaBneHnu B BOAY OBITOBBIX OTXOJOB PE3KO YBEIUUYUBAETCS KO-
JUYECTBO PACTBOPEHHON M B3BEIIEHHOW OpPraHUKH, YCHJIMBAETCS 3auiie-
HUE JHA, HEMHOI'O TIOBBIIIAETCS TEMIIEpaTypa BOJbI; YMEHBIIACTCS KOH-
LEHTpalusl pacTBOPEHHOr0 KHUCIOpoja (3a c4eT OaKTepUabHOIO THUEHUS
OpTraHuKM); MPU HAIMYUU CBETA U CTAOMILHOW OOBOJHEHHOCTHU MBIIIHO pa3-
pacratotcsa Makpodutel. [MOHYT, B epBYyIO ouepeab, OKCU(PUIbHBIE Opra-
HU3MBI (OCOOEHHO B CTOAYMX BOJOEMax, KyJia KUCIOPO MPOHUKAET C TPY-
JI0OM); HAIPOTHB, BUJBI C TOHMKEHHBIMU TTOTPEOHOCTSIMHU K KUCJIOPO/Y TIBITII-
HO pacIBETalOT. JTO B MEPBYIO OYEPEh: HEKOTOPHIE BUIBI JIUUUHOK XHUPO-
HOMHU/I, OJIUTOXETHI, BOASHOW OCIHUK, JIMUMHKA MYXHU-ITYEIOBUJKHU, JTUUUHKA
Myxu-0abouyHuIbl. Kpome Toro, npekpacHo cedsi 4yBCTBYIOT T€, KTO JBILIUT
BO3JYyXOM: JIETOYHBIE YJIUTKU (OCOOEHHO MEIKHE MPYJAOBUKH U KaTYIIKH),
KYKU-TIJIABYHIIBI U BOJIOJIFOOBI.

Ha TeueHuu, rie Kakoe-To KOJIMYECTBO KHUCIOPOIa COXPAHSETCSl BCETa,
B 3arps3HEHHBIX OPraHUKON BOJAAX MPEe0oOIagatoT MUSBKU, PYYCHHUKH, BECHSIH-
Ka, MMOJICHKA, Psi/i MIAPOBOK U TOPOIIMWHOK, YJIMTKH, JIMYMHKA MOIIKH. B 00-
IIEM 3TO JIOBOJIbHO OOJIBIION psAl GOpM U3 BCeX IpyImi OEHTOca, HO TI0 BUIO-
BOMY pPa3HOOOpa3uIo0 COOOLIECTBA 3arpsSI3HEHHBIX BOJ YyCTYMHAaIOT €CTECTBEH-
HBIM COOOIIECTBAM 3THX MECT. 3aTO IO KOJHMYECTBY >KUBOTHBIX HAMHOIO
npeBocxoAaT (muiuy oosnbie!).

Jns ynoOcTBa MAaHUMYJSIIMU C PAa3HBIMHU J103aMU OPraHUKHU BBEJICHA
Kiaccuukausa TpupoaHBIX BOJ MO KoiaudecTBy oHOM. [Ipu mepexozae ot
KJIacca K CJIEAYIOIIEMY KIAcCy KOHLEHTPAIIMs OPraHUKU YBEIUYUBAETCS B HE-
CKOJIBKO pa3. Tak, BBIAEISIOT KJIACCHI: KCEHOCATPOOHBIX BOJ (ITOYTH HET Op-
TaHUKH, CIIOCOOHOM THUTH), OJUTOCANPOOHBIX (€€ Mao), (-Me30canpoOHbIX,
0-M€30CaNPOOHBIX ), MOTUCATTPOOHBIX.

Hano ckazarh, 4TO €CTECTBEHHAs! KOHIIEHTPAIUsI OPTaHUUYECKUX BEIIECTB
B BOJIC 3aBHCHUT OT KJMMara W Ja"amadra. B ropax v BBICOKUX IIUPOTaX, B
TYHJIp€ HE3arps3HEHHbIE BOJOEMbI OYTH HE UMEIOT CBOOOJIHON (MEpPTBO
U JIETKOpa3jaraeMoii) OpraHukud — KceHocanpoOHbl. JKu3Hb B HHUX KaudecT-
BEHHO JIOBOJIbHO Pa3HO0Opa3Ha, a KOJIMYECTBEHHO O4YeHb OejHa. XO03siCT-
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BEHHOE 3arpsi3HEHUE JIETKO YBEJIMYMBAET KOHIIEHTPAIUIO OPraHUKU B JECATKU
pa3, BBI3BIBAS PE3KYIO0 MEPECTPOMKY COOOIIeCTBa (4acTO — C TOJHONW CMEHOM
BUJIOB). B 1ecHOI 30HE peKu W pPydbH HECYT HEMHOTO CBOOOJHON OpraHUKU
(onuro- u B-me3ocanpoOHbl), 03epa U MPYAbl C TPYHTOBBIM MUTAHUEM JTOBOJIb-
HO OoraThl €10 (4acto a-me30canpoOHbl). CelbCKOX035MCTBEHHBIE CTOKHU TI0-
BBIIIAIOT CAPOOHOCTh TEX U APYTUX Ha 1-2 CTyIeHU, BhI3bIBAS JIUIIb YaCTUY-
HY0, XOTS U JIOBOJILHO CYIIECTBEHHYIO, MEpecTpoiiky coobiectBa. Kak mpa-
BUJIO, B TIpeJieNIax KaxJ 0 >KM3HEHHOU (POPMBI MPOUCXOJUT CMEHA JJOBOJIHLHO
OJNIM3KUX BUJIOB U HACTYIUICHUE JIETPUTO-WIMCTHIX OMOILIEHO30B Ha KaMEHU-
CTO-TecyaHble. TOJIIbKO MPU OYE€Hb CHIILHOM aHTPONOT€HHOM Mpecce (10 Mo-
JUCanpOOHOM CTaANN) CMEHSAETCS HE TOJIBKO BHJAOBOM COCTaB, HO U CTPYKTY-
pa cooOiiecTBa. B 3arpsizsHeHHbIE pEKHU, KCTATH, YaCTO BCEISIOTCS MPYA0BO-
O3€PHBIE BUJBIL, JJI1 KOTOPBIX YJIYUIIEHUE YCIOBUU MUTAHUS KOMIIEHCUPYET
OTpHUILIATENILHOE BO3/ICUCTBUE TCUCHMUSI.

B 10KHBIX, )KapKUX U 3aCYLUIMBBIX pallOHAaX €CTECTBEHHOE COJAEpPKaHUE
OpraHUKHU B BOJOEMaX COOTBETCTBYET O-M€30CANpOOHOMY M MOJUCATPOOHO-
MYy YPOBHIO. AHTPOIIOTE€HHbBIE CTOKH €III€ YBEIUYMBAIOT OpraHu4ecKkuil ¢oH,
HO KapJAMHAJIBHO KapTUHY OOBIYHO HE MEHSIIOT.

AHam3 MecTOOONTaHM TT0 COCTaBY COOOIIECTB HACENSIONINX UX KUBBIX
OpraHu3MoB (OMOMHAMKAILIMSA) — CYIIECTBEHHass 4acTh COBPEMEHHOW MpH-
KJIQJHOW SKOJIOTMU. B €€ OCHOBE JieKaT CIECAYIOIIMUE MOJIOKEHUs. Kaxapii
BU/JI KMBBIX OPraHW3MOB MPHUCIOCOOJIEH K CBOUM YCIIOBUSIM obuTaHus. Or-
peleIeHHbIMU (XOTA U 00Jiee pa3MbITBIMU, Y€M OTJEIbHBIE BUJbI) TpeOOBa-
HUSMH K YCIIOBHUSIM CPEJbl OTJIMYAIOTCA TaKKe 00Jee KPYHMHbIE TAKCOHBI: PO-
JIbI, CEMEHCTBA U JIaXKe OTPSIbI )KUBOTHBIX. [103TOMY, 3Hast cocTaB cooOIIecT-
Ba B JIaHHOM TOYKE, MOKHO TIPeJCKa3aTh OCOOEHHOCTH YCIOBUM OOUTaHUS B
Hel U HAoOOpOT (10 0COOEHHOCTSIM (DAKTOPOB CPeabl MOXKHO MPEABUICTD
COCTaB HaCeJICHUS).

CpaBHUBas COCTaB COOOIIIECTBA B BOJOEME B pa3HbIe MOMEHTHI BpPEMEHH,
MOHO CJEAUTh 3a U3MEHEHUSIMU YCJIOBUM OOWTaHUS B HEM; a CpaBHUBas
(dayHbI pa3HbIX BOJOEMOB, Y3HABAaTh O PA3JIMUMSIX 3THUX BOJOEMOB C TOUYKH
3peHust pa3BUTHUs KU3HU. OpraHu3Mbl, UCTIOJIb3yEMbI€ B OMOJIOTHYECKOM MO-
HUTOPUHTE, HA3bIBAIOTCS UHAUKATOPHBIMH (BHAAMHU-UHIUKATOpAMM). DTH
BHUABI JOJDKHBI OBITH JOCTATOYHO MACCOBBIMU B CBOMX <UTFOOUMBIX» Me-
CTOOOUTAHMSIX, JETKO HAXOAUMBIMU B TPHUPOJE M OMNPENCISIEMbIMHU, a HX
HKOJIOTUYECKHE TPEOOBAHUS — XOPOIIO U3BECTHBIMHU.

Haubonbliiee 3HaueHUe MMeEET OMOJIOTUYECKUU aHaJIu3 KadyecTBa U 3a-
IpsI3HEHUS BO10eMOB. Jlpyrue GakTopsl )KU3HU B BOJIE (T€UEHUE, TUIl TPYHTA,
rIyOWHA | T.I1.) JIETKO OLICHUTh HEMOCPEJICTBEHHO, a MPsIMO OINpPENICNUTh Ka-
YECTBO BOJIbI (COAEpKaHWE B HEMl OpraHMYECKHX BEIIECTB, JI0B, OOJE3HE-
TBOPHBIX MUKPOOPTaHU3MOB U T.I1.) TOBOJIBHO CJI0kHO. Kpome Toro, 6uoso-
TMYECKUI KOHTPOJIb KaueCTBa BOJ UMEET Pl MPEUMYILIECTB NEPE] XUMUYE-
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CKUMU, (PU3MUECKUMHU U OAKTEPUOJIOTMYECKUMU METOJaMu KOHTpojs. OH
MO3BOJISIET OLICHUTH MOCIEACTBUS KaK MOCTOSIHHOTO, TaK U Pa30BOr0 3arpss3-
HEHUs, yCpeaHss 3arps3Hstomue d3pdexts Bo BpemeHu. CooOlI1ecTBa JKUBBIX
OpPraHU3MOB OJHOBPEMEHHO PEarupyroT Ha MHOTHE (DAKTOPBI, OMpPEaAEIIsIIO-
[IM€ Ka4ye€CTBO BOJbI, UCIBITHIBASA BIWSHUE CMEIIAHHBIX 3arpsizHeHuil. [Ipu
OMOJIOTMYECKOM aHAJIM3€ HE HY>KHO y3HaBaTh, YeM MMEHHO 3arps3HEHa BOJa,
HO MO>KHO Cpa3y OLIEHUTh MEPY €€ 3arpsi3HEHUS.

Jlnst pex u pydbeB OoJsiee TOUHBIE pe3yJIbTaThl JAaeT U3yYeHHe OeHToca 1
nepu(puTOHa, KOTOPHIE, HE MEPEMEILAACh BMECTE C MIOTOKOM, Jy4IlEe OTpaka-
I0T 00IIIee Ka4yeCTBO MPOTEKAIOIIeld HaJl HUMHU BOJbl. B cTosuMx BogoeMax
MEPCIEKTUBHO TAaKXK€ MCIOJIb30BAHUE OPraHU3MOB IUIAHKTOHA. Pa3znuuue B
NPUMEHEHUN UX B OMOMHIMKAIIMM CBSI3aHO €II€ C MaclTaboM H3y4yaeMOro
BPEMEHU: MEJIKUE OPraHu3Mbl IJIAHKTOHA BBIMUPAIOT U PA3MHOXKAIOTCS OBbI-
CTpee, U ObICTpee pearupyroT Ha U3MEHEHUE YCIIOBUM cpelibl (32 HECKOJIBKO
HEJENb); MAKPOOEHTOC U3MEHSETCS MEJJIEHHEE, U OTPaXaeT YCPEIHEHHOE
Ka4eCTBO CPEIbl 3a MOCIEIHUM I'OJ WM HECKOJBKO JeT. [loguepkuBast BCO
BAXXHOCTh OWOMHJIMKAIIMOHHBIX METOJIOB HCCIIEJIOBaHMS, HEOOXOAUMO OTME-
TUTh, YTO OMOMHIUKAIUS TPETyCMaTPUBAET BBISBICHUE V)K€ COCTOSBIIETOCS
WIN TIPOUCXOJISIIETO 3arpsi3HEHUST OKPY>KAIOIIEH Cpefbl M0 (PYHKIIMOHAIEHBIM
XapaKTEPUCTHUKAM OCOOEH U HKOJIOTUYECKUM XapaKTEPUCTHKAM COOOIIECTB Op-
ranu3MoB. [locTenennble ke n3MEHEHUs BUJIOBOTO cOcTaBa (hPOPMUPYIOTCS B pe-
3yJbTaTe JUIMTEILHOTO OTPAaBJICHUS BOJOEMA U SIBHBIMU OHU CTAaHOBSITCS B CIIy-
yae JAIEKO UAYIIUX N3MEHEHH.

Takum 0Opa3oM, BUIOBOM COCTaB >KUBBIX OPraHU3MOB M3 3arpsi3HIEMOIO
BOJOEMA CIY’KUT WTOTOBOM XapaKTEPUCTUKOM TOKCHUKOJOTHMYECKUX CBOWCTB
BOJIHOM Cpebl 32 HEKOTOPBIM MPOMEKYTOK BPEMEHU U HE JAET €€ OLICHKU Ha
MOMEHT HCCIIEI0BAHUSI.

B xonogHoe Bpemsi roa cMCTEMbl OMOJIOrMYECKOW WHAWKALMU B THUAPO-
OHOoJIOTMH BOOOIIE HE MOTYT OBITh TPUMEHEHBDI.

2.3. KoMmiekcHasl OIleHKA KA4eCTBAa BO/bI

MeTo 1 KOMIUIEKCHOW OIEHKH CTETICHHM 3arps3HEHHOCTH TMO3BOJISIET O/I-
HO3HAYHO CKAJSIPHON BEJIWYMHOW OILICHUTH 3arps3HEHHOCTh BOJBI OJHOBpE-
MEHHO T10 MIUPOKOMY MEPEYHIO0 WHTPEIUCHTOB M IMOKa3aTelield KauecTBa BO-
Ibl, KJIacCH(HUIMPOBaTh BOAY IO CTEIEHU 3arpsA3HEHHOCTH, IOJTOTOBUTH
AQHAIMTUYCCKYIO MH(POPMAIUIO I MPEIOCTABICHUS TOCYIapCTBEHHBIM Op-
raHaM M 3aMHTEPECOBAHHBIM OPTaHU3aIUsAM B yJIOOHOMW, JOCTYITHOW JJIS T10-
HUMaHUs1, HAy4YHO 000CHOBaHHOU (popme (mpuit. 4).

[IpuHIIUMTIHATBEHYI0O OCHOBY METOJIa COCTaBIlisAeT coueTranue nuddepeH-
IIUPOBAHHOTO M KOMIUJIEKCHOTO CIIOCOOOB OIlEHKHM KauecTBa Bojbl. Lleneco-
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00pa3HOCTh MCMOJIb30BAHUSI KOMIUIEKCHOW OLICHKH OTMPENENIeTCsS IIUPOTOM
CTIIEKTpa 3arpsi3HEHUS] BOJIHBIX OOBEKTOB M CTETECHBIO 3arPSI3HEHHOCTH BOJIBI.
MeToanueckoil OCHOBOW KOMIUIEKCHOTO CIIOCO0a SIBISIETCS OJHO3HAYHAs
OLICHKA CTEMEHM 3arpsi3HEHHOCTH BOJbI BOJHOTO OOBEKTA MO COBOKYITHOCTH
3arpsI3HSIONIMX BEIIECTB:

® JIJIs TI0OOTO BOAHOTO 0OBEKTA B TOUKE OTOOpA MPOO BOJIHI;

e 3a JTI000M ONpeIeIICHHBIN MTPOMEKYTOK BPEMEHU;

® 110 JII0OOMY Ha0OpPy TMAPOXUMHUYECKUX TTOKA3aTEIeH.

B xadecTBe HOpMaTHBa UCIOJIB3YIOT MPEAEIBLHO IOMYCTUMbIE KOHIICH-
tpauu (IIJIK) Bpeanbix BemiecTB sl BOJIbI PhIOOXO3SIMCTBEHHBIX BOJO-
€MOB, a TaK)X€ BOJHBIX OOBEKTOB XO3SHUCTBEHHO-ITUTHEBOTO U KYJIbTYPHO-
OBITOBOI'O BOJIOTNOJIb30BAHUS — HaMOOJIee KeCTKue (MUHUMAJIbHbIE) 3HaUe-
HUS U3 COBMEIIEHHBIX CIMCKOB, PEKOMEHYEMBIX JIJI MOJTOTOBKU UH(OP-
MAI[MOHHBIX JOKYMEHTOB IO Ka4E€CTBY IMOBEPXHOCTHBIX BOJ. JJIs1 BellecTs,
Ha KOTOpbl€ HOPMATUBHBIMU JIOKYMEHTAMU MPEAYCMOTPEHO UX MOJTHOE OT-
CYTCTBHE B BOJIe€ BOJAHBIX 00bekTOB, B KauecTBe [1JIK ycnoBHO mpuHuMa-
ercst 0,01 mMkr/mv® [19].

KOHCTpYKTHBHOM OCOOEHHOCTHIO METO/Ia KOMIUJIEKCHOM OIEHKH CTere-
HU 3arpsi3HEHHOCTHU MOBEPXHOCTHBIX BOJ| MO THUIPOXMMHUYECKUM MOKa3aTe-
JSIM SIBJISIETCSI IPOBEACHUE HA MEPBOM 3Tare JETaabHOr0 MOKOMIIOHEHTHOTO
aHajgu3a XMMHUYECKOrO COCTaBa BOABI M €r0 PEXHMa OLIEHOYHBIX COCTaB-
JSIOIIUX HAa BTOPOM 3Tare JJi OJJHOBPEMEHHOI'0 yueTa KOMIUIeKca HabIto-
JA€MbIX UHTPEAUEHTOB M MOKa3aTeel KauecTBa BOJIbI.

YpoBeHb 3arps3HEHHOCTH BOJbI JAHHOTO BOAHOTO 00OBEKTa B KOHKPET-
HOM TyHKTE HAOJIFOJICHUM, OMpeesieMblid Yepe3 OTHOCUTEIbHYIO XapaKTe-
PUCTUKY, PACCUMTAHHYIO MO pPEaIbHbIM KOHIIEHTPAIUSIM COBOKYITHOCTU 3a-
TPSI3HSIONINX BEIIECTB U COOTBETCTBYIOIIMM UM HOpMAaTUBaM, SBJSIETCS Tep-
BBIM COCTABHBIM 3JIEMEHTOM METO]1a KOMILJIEKCHOMN OIIEHKH.

Yactora oOHapyXeHHUS KOHIIEHTpAIUi, MPEBHIIAIONINX HOPMATHUBHI,
OTPA)KAET KOCBEHHYIO OLIEHKY MPOJIOKUTEIbHOCTH 3arpSI3HEHUST BOJAbI, TaK-
KE XapaKTEpU3yeT MEPY BO3JECUCTBUS 3arpsi3HSIONIMX BEIIECTB HA Kaue€CTBO
BOJHOM Cpelbl U SIBISETCS CIEAYIOIIUM COCTaBHBIM 3JEMEHTOM PEKOMEH-
JTyEMOT'0 METO]1a OLICHKHU.

CoueraHue ypOBHS 3arpsi3HEHHOCTH BOJbI OINPEACIICHHBIMU 3arps3HsIO-
MM BEIIECTBAMU U YaCTOThl OOHApPYKEHUS CIIy4acB HapyIICHUS HOPMATHUB-
HBIX TPeOOBAHMI MO3BOJISET MOJYYUTh KOMIJIEKCHBIE XapaKTEPUCTUKH, YCIIOB-
HO COOTBETCTBYIOILIUE «JIOJISIM» 3arpsA3HEHHOCTH, BHOCHMBIM KaXKIbIM WHIpE-
JTMEHTOM M MOKa3aTeJIeM 3arps3HEHHOCTH B 001Iee KaueCTBO BObI.

KauecTBo BO/IBI BOJIHBIX OOBEKTOB €CTh (PDYHKIIUS HE TOJIBKO OTACIBHBIX
noKa3aresiell XMMUYECKOTO COCTaBa BOJIbI, MPOJOJKUTEIILHOCTH, MEPHI BO3-
JNEUCTBUS KaXJOTO U3 HUX M PA3TUYHBIX KOMOWHAIIMN ATUX OIICHOYHBIX Xa-
PAKTEPUCTUK, HO TAKXKE MEPEYHSI U KOJIMYECTBA YUYUTHIBAEMBIX B KOMILICKC-
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HOM OLEHKE 3arpsA3HAIOIMX BellecTB. [IpuHUMas ycioBue agAuTUBHOCTH
JNEUCTBHUSI TOKCUYECKHUX BEUIECTB IMPHU HUX OJHOBPEMEHHOM IIPUCYTCTBUH,
OKOHYATEIbHBIM KOMIUICKCHBIM ITOKA3aTeb KA4eCTBa BOJBI ONPEHCISACTCS
CYMMHPOBAHUEM OTAENBHBIX IMOKA3aTENEH, OUEHUBAIOIIMX BKJIAJ KaXKIOrO
3arpsA3HSIOLIETO BEMIECTBA B OTAEIBHOCTH.

Haunbonee uHpOpMaTUBHBIE KOMIUIEKCHBIE OILIEHKH, IOJIYy4YaeMbIe I10
JAHHOMY METOJY:

® yeNbHBIM KOMOMHATOPHBIN UHACKC 3arpss3sHeHHOCTH BoabI (YKI3B);

® KJIACC Ka4e€CTBA BOJBI.

3naueHne YKIM3B mokeT BapbUpOBaTh B BOJAX PAa3IUYHOM CTEIIEHU 3a-
Ipsi3HEHHOCTH OT |1 1o 16. bonpmeMy 3HAYEHUIO MHIEKCA COOTBETCTBYET
XyJIIee Ka4eCTBO BOJBI B PA3JIMYHBIX CTBOPAX, ITyHKTaX U T.JI.

Knaccudukanuss kadectBa BOJbI, IPOBEACHHAs HA OCHOBE 3HAUYECHUI
YKW3B, no3possier pa3aenaiaTh NOBEPXHOCTHBIE BOABI HA 5 KJIACCOB B 3aBU-
CUMOCTH OT CTEIIEHU UX 3arpsA3HEHHOCTH:

| xmacc — ycJI0BHO 4umucTas;

2 kjacc — c1ado 3arpsi3HEHHAs;

3 KJ1acc — 3arpsA3HEHHasl;

4 xnacc — rpsi3Has;

5 KJacc — 3KCTPEMAIBHO IpsA3HAs.

bosbiien creneHu 3arpsA3HEHHOCTH BOJbI KOMIUIEKCOM 3arpsi3HSAIOLIAX
BEIIECTB COOTBETCTBYET OOJIBIINI HOMEp K1acca.

B kauecTBe MCX0aHON MH(DOpPMAIIUU MCTIONB3YIOTCS PE3yJIbTaThl XUMHU-
YeCKOro aHajau3a npod BoAbl B Touke orOopa. [lepea Hayaiom pacyeToB ori-
PENEIAIOT INEpEYEHb HHIPEAUEHTOB M IIOKA3aTelIe, Ha OCHOBE KOTOPOro
PacCUUTHIBAIOTCSI KOMILIEKCHBIE MoKa3zaTenu (mpuit. S5). J[Jis moaroToBKu MH-
(dbopMaIIMOHHBIX MaTEPUAIOB PEKOMEHIYETCS MOJIb30BaThCS TPEMS MEPEUHS-
MU (TIpuII. 6).

O6s3arenbHblit iepeueHb Nel ucnonap3yercs npu NOAroToBKe nHGoOpma-
IUOHHBIX MaTEpUaioB I aJIMHHUCTPATUBHBIX OpraHoB. OH BKIIOYAET
15 3arps3HAOMKX BEIIECTB, HAMOOJEE XapaKTEPHBIX ISl OOJBIIMHCTBA MO-
BEPXHOCTHBIX BOJ Bceu teppuropuu Poccuiickoni @enepamnuu. Pacuer kom-
IUIEKCHBIX OIIEHOYHBIX IOKa3aTejed Mo €AMHOMY CIHUCKY OOEeCIEeYUT KOp-
PEKTHOCTh MPOBEAECHUS CPABHEHUS KAUYECTBA MOBEPXHOCTHBIX BOJ B TEPPU-
TOPUAJIBHOM acCIlEKTE KakK IPHU OLEHKE COCTOSHUS 3arpsA3HEHHOCTH BOJBI 3a
1100011 BpeMEHHOM MPOMEXKYTOK, TaK M MPHU ONPEAETICHUH JIIOObIX €ro u3Me-
HEHUU.

Pexomennyemsiii nepeuenp No2 ncnonb3yerca npu pacuere Y KU3B nis
T€X CTBOPOB U IYHKTOB, IJI€ €CTh HEOOXOAUMOCTh, IOMHUMO BEIIECTB, YKa-
3aHHBIX B 0O0S3aTEIBHOM CIIMCKE, y4ecTh CHeUu(UUECKUE 3arps3HsSIoNIne
BEILIECTBA.
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CBoOonHbIl nepedueHb Ne3 cocTaBisieTcsi TOTPEOUTENEM JjIsi KOHKPET-
HBIX MCCJICAOBAHUM WIIH 3a]1a4.

B pacuere KOMITIEKCHBIX TOKa3aTeaeld MCIOIB3YIOT TOJIHKO HOPMHPYE-
MbI€ MHTPEIMEHTHI M TIOKa3aTelId COCTaBa W CBOMCTB BOJIBI BOJHOTO OOBEKTA.

[IpeaBapuTenpHas OIEHKA CTEIICHU 3arPsI3HEHHOCTH BOABI BOAHBIX 00B-
€KTOB C TTOMOIIBIO KA PHUIMeHTa KOMIUIEKCHOCTH 3arpsi3HEHHOCTH BOJIBI.

C nomonipto KO3 (UIIMEHTa KOMIUIEKCHOCTH 3arps3HEHHOCTH BO/IbI
OIICHUBAETCSA KOMIUIEKCHOCTh 3arpsS3HEHHOCTH BOJIBI B MPOOE, CTBOPE, MyHK-
Te, BOJAOTOKE M T.A. Pacder 3HaueHus xkodd@uIMeHTa KOMILICKCHOCTH 3a-
TPSA3HEHHOCTH BOJIbI K TPOBOAMTCS CHavama Jijis KaXK0To pe3yJibTaTa aHaIu-
3a 1o opmyiie:

KfJ:Nﬂ-loO%,

fj
rne Ky — ko3¢ puumeHT KOMIIIEKCHOCTHU 3arpsA3HEHHOCTH BOABI B f-M pe3yiib-
TaTe aHaJIn3a JjIsl J-ro CTBOPA;

N/ fj - KOJIMYECTBO HOPMHUPYEMBIX UHIPEIUEHTOB U ITOKa3aTENeN KauecTBa
BOJIbl, COACPKAHUE WJIM 3HAYECHUE KOTOPBIX IPEBBIIIAET COOTBETCTBYIOLINE
uM [IJIK B f-M pe3ynbraTe aHanuza AJist j-rO CTBOPA;

Nj _ o0Iee KOIM4YeCTBO HOPMHUPYEMBIX HHIPEIMEHTOB U IOKa3aTesen
KauecTBa BOJIbI, ONIPEIETICHHBIX B f-M pe3ynbrare aHanusa ajs j-ro CTBopa.

OuennBaeMblii BpEMEHHON MHTEPBANI XapaKTEPU3ZYETCSI CPEAHUM 3HAYE-
HUEM Kod((punmeHTa KoMiuiekcHocTH Kj:

Ny

2 K
K. = f=1

]
Ny ’

II€ Ny —YKUCIIO PE3YJIbTaTOB XMMUYECKOIO aHAIN3a BOJBL, Ul KOTOPBIX pac-
CUMTaHBI 3HAYCHHUST KOA(PUITMEeHTa KOMIUIEKCHOCTH B j-M CTBOpE 3a K-if me-
PHOJI BPEMEHH.

KoadpunmeHT KOMIJIEKCHOCTH 3arpsi3HEHHOCTH BOJABI HCIOJIb3YETCS
HEIMOCPEICTBEHHO NPU MHTEPIIPETALMU PE3YIbTATOB pacuera s XapakTe-
PUCTUKHU BOJHOTO 00beKkTa. OH SIBISETCS OYEHb MPOCTOM, HO B TO K€ BpeMsi
BIIOJIHE JOCTOBEPHOW XapaKTEPUCTUKOM AHTPOIIOT€HHOIO BO3JCHMCTBUS Ha
kauecTBO Boabl. UeM Oombire 3HaueHue K, Tem Oonbmiasi KOMIDIEKCHOCTD 3a-
TPSI3HEHHOCTH MPUCYIIA BOJIE, TEM XY>KE €€ KaueCTBO U TEM OOJIbIIIEE BIIUS-
HUe Ha (OPMUPOBAHUE KaueCTBA BOJIbI OKa3bIBAE€T aHTPOTIOTEHHBIN (haKTOp.

VYBenuuenue kodhduIeHTa KOMIUIEKCHOCTH 3arpsi3HEHHOCTH CBUJIE-
TEJIBCTBYET O MOSIBJICHMM HOBBIX 3arps3HSIONIMX BEHIECTB B BOJIC aHAIM3U-
pyemoro BogHOro oobekTa. Poct 3Hauenuit Kgsz u K5p3 yka3zpiBaeT kak Ha To,
yto npessimierue [1JIK nabmonaercs mo 6osee MUPOKOMY MEPEUHIO UHTPe-
JIMEHTOB, TAK U HAa TO, UYTO YPOBEHb €TI0 BEChbMa 3HAYUTEIICH.
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Ha ocnoBe ko3¢ durinentoB K, Kgz u K5p3 BBIICHAIOTCS KaTErOpUH BOJIbI
BOJHBIX 0OBEKTOB MO KOMIUIEKCHOCTH 3arpsi3HEHHOCTH (TIPHMIL. 7).

Boaubie 00BeKTHI, UIsi BOABI KOTOPHIX 3HaueHUs Kpz COOTBETCTBYIOT
IT u III xaTeropusiM 3arpsA3HEHHOCTH BOJIbI, a 3HaueHUsT Kops — I, II u 111 ka-
TErOpHUsAM 3arps3HEHHOCTH BOJbI, 11€JIECO00pPa3HO UCIOJIB30BATh MPU MOATO-
TOBKE «IIpHOPUTETHBIX CIHUCKOB BOJHBIX OOBEKTOB, TPEOYIONIUX IEPBOOYE-
PEIHOTO OCYIIECTBJIECHHS BOJIOOXPAHHBIX MEPOTIPUATHIN.

Kareropuu Bojpl, onpenenennbie 1o K, Kgz 1 Koz, nMeroT pa3znuyHbii
U (U3NYECKUN CMBICI, TTOATOMY MOJIb30BATHCS MMM CIIEAYET MapalIeabHO.
OTH XapaKTEPUCTUKU B3aMMHO JOMOJIHSIOT IpyT Apyra. B ciyuae, ecnu Ka-
TErOpUM HE COBMAJAIOT, KAUECTBO BOJABI HAJIO pacCMATPUBATh C Pa3HbIX CTO-
POH — B PEXKHUME XPOHUYECKOrO 3arps3HEHus, HaOIrogaeMoro OOJbIIYIO
4acTh BpeMeHHU rojia mo K u JOMOJHUTENBHO B PEKHUME «aBAPUUHBIX» JTUOO
«4pe3BbIUANHBIX cuTyaruin» 1o Kgs n Kops.

Knaccudpukanuss kadecrsa BOAbI MO CTENEHH 3arPSI3HEHHOCTH OCY-
HIECTBIIIETCS. C YYETOM CIEAYIOIIUX JAHHBIX: KOMOMHATOPHOTO MHJIEKCA 3a-
rpsi3HeHHOCTH Bojbl, uncia KII3 Boawl, koadduimenta 3anaca, KoJuuecTBa
YUTEHHBIX B OIIEHKE MHTPEAUEHTOB U MOKA3aTeNIe 3arpsi3HEHHOCTH.

Koaddunument 3anaca k paccuntsiBaetcs o ¢popmyre:

K=1-0,1 F, rne F — uncino KpuTUYECKUX IMOKa3aTese 3arps3HEeHHOCTH
BOJIBI.

Koadduuuent 3anaca k BBoauTCS najiee B rpajaluu KJIacCoB KauecTBa
BOJIbI JIOTIOJIHUTEJIbHO K KOMOWHATOPHOMY HHJIEKCY 3arps3HEHHOCTH BOJIbI
JUISl YKECTOYEHUS OLICHKH B Cllydae OOHApY>KEHUs KOHIEHTpAIUM, OJU3KUX
WU JIOCTUTAIOIINX YPOBHEN BBICOKOTO MJIM SKCTPEMAIIBHO BBICOKOTO 3arpss3-
HeHus. Ero 3HaueHne ymeHblaercs ¢ yenmuenuem uncina KII3: or enunu-
16l ipu otcyTeTBuu KII3 10 0,9 mpu ognom KII3 u 1.1. Koaddunuent 3ana-
ca paccuuThiBaercs npu F< 5.

Onpenenenre KIaccoB KauyeCcTBA BOJIbI IIPOBOJIUTCS HA OCHOBE MPOMU3BE-
JIEHUsI YKAa3aHHBIX BEJIMYMH U TOCJIEAYIONIEro MoAOOpa COOTBETCTBYIOIICH
eMy Tpajianuu kiacca (tadi. 24).

Yucno yuyuThIBa€MbIX MHTPEAUEHTOB WM MOKa3aTeNel 3arpsi3HEHHOCTU
BOJIbl BBOJIMTCSI B IpaJlalliy KJIACCOB C LEJIbIO JIOCTHXKEHUSI HE3aBUCHUMOCTH
yCTaHOBJICHUSI KJIacca KauecTBa BOJBI OT 3TOW BedW4MHBL [[ns Oonee ne-
TaJbHOM OIIEHKH KayecTBa BOJABI 3-i U 4-i Ki1acchl pa30UTHI COOTBETCTBEHHO
Ha 2 u 4 pazpsa.

B ciyuae, korga F > 6 u k < 0,4, Bogy 6€3 pac4eToB OTHOCST K 5-My KJac-
Cy W OIICHUBAIOT KaK «AKCTpEeMaJIbHO Tps3Has». B mpaktuueckoi padbore st
OMpEJIENICHHsI KJlacca KayecTBa BOJIbI PEKOMEH]IYETCsl MUCIOJIb30BaTh padbouune
dbopMbl KiTaccuPUKaIMU: YCIOBHOE pa3JieJIeHUE BOJbI HAa KIACCHI TIO CTETICHU
3arpsI3HEHHOCTH (MPWIL. 8); YCIIOBHOE pPa3JIEJI€HUE BOJbI HA KIIACCHI U PA3PSIIbI
MO CTeTNeHu 3arpsi3sHeHHOCTH (mpuit. 9). [Ipumepsl pacuera mokaszareneil Kom-
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MJIEKCHOM OIICHKU CTETEHU 3MTPSI3HEHHOCTH MOBEPXHOCTHBIX BOJ MO THIPOXU-
MUYECKHUM IMOKa3aTeNsiM MpUBeAeHbI B Ta0. 1 mpu. 10.

Tabmnuma 24
Kiaccsl kayecTBa BOAbI
1 xmacc 1#N;*k; VY ¢a0BHO yncTas

2-1 Kacc 1*N;*k; 2*N;*k Cnabo 3arpsi3HEHHAs
3-ii Kimacc 2*N;*k; 4*Nj*k 3arpsasHeHHas

paspsia «a» 2*N;*k; 3*N;*k 3arpsi3HeHHas

paspsn «o» 3*N;*k; 4*N;*k Ouens 3arpsi3HEHHAS
4-1 Knacc 4*N;*k; 11*N;*k I'pssHas

paspsia «ay 4*N;*k; 6*N;*k ['psizHas

paszpsia «O» 6*N;*k; 8*N;*k I'psizHas

paspsiz «B» 8*N;*k; 10*N;*k

OueHb rpsazHas

paspsia «r» 10*N;*k; 11*N;*k

Ouenb rpszHas

5-i1 kacc

11*N;*k; 00

DKCTpeMalbHO Tpsi3Hast

[[Iupokoe pacrpoctpanenne B CIIIA m HEKOTOPBIX APYrMX CTpaHax IO-

Jy4Yus CTaHIApPTHBIA 0000IIeHHBIN Mmoka3aTenb kadectBa Boabl (IIKB). TIKB
PACCUUTHIBAETCS MO PE3YJbTATAM ONPEACICHUS 9 BAKHEUIIINX XapaKTEPUCTUK
BOJIbI — YaCTHBIX TIOKA3aTesIeH, IPUYEM KaXK]IbIi M3 HUX UMEET COOCTBEHHBIN Be-
coBoi KOA((UIIMEHT, XapaKTEepU3yIOUIUA MPUOPUTETHOCTh JTAHHOTO TOKa3a-
Teas B OIlEHKE KadecTBa BOJbI. YacTHBIE ITOKa3aTe/IM KadecTBa BOJbI, UCITOJIb-
3yeMble Tipu pacuere [IKB, u ux BecoBble KO3((UIIMEHTHl MPUBEACHBI B

tabmn. 25 [8].

Tabmmna 25

BecoBble k03¢ puumenTsl nokaszaresiei npu pacyere IIKB
no 1anubiM Hanmonansnoro Canurapuoro @onaa CIHIA

HanmeHnoBaHue mokazarens 3HaueHne BeCoBOro Koddduimenrta
PacTBOpEHHBIN KHCI0PO] 0,17
KonnaecTBO KMIIEUHBIX ITAJTOYEK 0,16
Bonopoansiit mokasarens (pH) 0,11
buoxumuueckoe norpediieHne KUcaopoaa
(BITKS5) 0,11
Temnepatypa ( At, TeII0BO€E 3arpsi3HEHUE) 0,1
O6mmit pochop 0,1
Hurtpatsl 0,1
MyTHOCTB 0,08
Cyxo# ocTaTtok 0,07
Cymma 1

Kak cnemyer u3 npuBeeHHBIX B TabJ. 25 MaHHBIX, HAaHOOJIee BECOMBIMU
MOKAa3aTeJsIMU SIBJISIFOTCS. PACTBOPEHHBIN KUCJIOPOJ U KOJIUYECTBO KHIIIEUHBIX
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MaJ04Y€eK, YTO BIOJIHE MOHSITHO, €CJIM BCIIOMHUTH BAKHEHIITYIO SKOJIOTHYECKYIO
POJIb PACTBOPEHHOTO B BOJIE KMCIOPOAa U OMACHOCTH JIsl YEJIOBEKa, 00yCIIOB-
JICHHYIO KOHTaKTOM C 3arpsi3HeHHON (heKaTusiMu BOJIOM.

O0606mienHbi [IKB B 3HaUMTENBEHOM CTETIEHU YCTpaHsSET HEJOCTATKU WH-
TErpajJbHON OLEHKH KayecTBa BOIBI ¢ pacueToM M3B, T.K. COOEpX UT Tpymiry
KOHKPETHBIX MPHUOPUTETHBIX MOKa3aTeNiel, B YUCIO KOTOPBIX BXOJIMUT IOKa3a-
TeJIb MUKPOOHOTO 3arpsizHeHus. OrpenesieHrue JaHHbIX MMOoKas3aTesiel mnpemy-
CMOTPEHO HOPMAaTHUBHBIMHU JOKYMEHTaMU ISl MUTHEBOM BOABI, & TAK)KE BOJIbI
X034MCTBEHHO-TIUTHEBOTO U KYJIBTYPHO-OBITOBOrO BOAocHaOxkeHus. Hop-
MaTUBHBIMU JIOKyMEHTaMH [46] yCTaHOBIIEHBI TaKWe MOKAa3aTeIU MUKPOOHOM
3arpsi3HEHHOCTH MPoO BOJIbI, Kak obiiee comepkanue (B 100 M1 mpoObl BO/bI)
KOMU(POPMHBIX OaKTepuid, 001Iee MUKPOOHOE YMCIIO (B 1 MIT), KOIMYECTBO MECT
astmOmmit (B 50 m).

MuxkpoOrOIOrHYeCKUl KOHTPOJIb BOJABI CJIOXKEH U TepOyeT MpuMeHe-
HUS CIEeNHATBHBIX TEXHOJIOTHUM, BMECTE C TEM BO3MOXKHO OOHAPYKEHUE MHUK-
POOHMOJIOTUYECKOTO 3arpsSi3HEHUS 110 KOCBEHHBIM MPU3HAKAM: HAJIMYUIO BUJIU-
MBIX CJIEIOB Pa3J0KEHUSI OPTraHUYECKUX M MUIIEBBIX OCTAaTKOB, HEYHCTOT, a
TaKXe TPYIMOB KMBOTHBIX; [0 BIAJIEHUIO B BOJIOEM KaHaB C OBITOBBIMHU CTO-
KamMu U Jip. DeKkanbHbIe 3arpsi3HEHUS] OOBIYHO COJIEPXKAT MACCy MUKPOOPTaHU3-
MOB, CpPEY HUX — LIMCThI MaPa3UTUUYECKUX MPOCTENIINX, ANA TEIbMUHTOB
u aAp. UHAUKATOPHBIM BUJOM MHKPOOPTaHU3MOB, YKa3bIBAIOIIUM Ha ¢e-
KaJIbHBIC 3arPs3HEHUS, IPUHITO CUYUTATh OAKTEPUHU TPYIIIHI KUIEYHOMN Majioy-
ku (BI'KII), TunuusbiM mpencraBuTesieM KOTOpbIX sBisitoTcss E.coli (camu
BI'KII HeomacHbl Jyisi TEIUIOKPOBHBIX WU SABJSIOTCS IMPEACTABUTEISAMU HOP-
MaJbHON KuIlleyHOM OakTeprodiopbl). COOTBETCTBYIOUIMI MUKPOOHOIOTHYE-
CKHM TTOKa3aTeNlb KA4eCTBA BOBI ITPEAYCMATPUBAET ONPEIACICHHOE KOIUYECTBO
BI'KII B enqunuiie oobema Bojpwl (He Oosiee 3 B 1 1) — Tak Ha3biBaeMblit «Komu
UHJICKCY.

W3 ruapobuonornueckux rnokasareseil kauectsa B Poccun HanbosbIiee
IPUMEHEHUE HAIlleJl TaK Ha3bIBAEMbIM MHJEKC CAllPOOHOCTH BOJHBIX OOBEK-
TOB, KOTOPBII PACCUUTHIBAIOT UCXOJSI M3 WHIUBUIYAIbHBIX XapaKTEPUCTUK
CarpoOHOCTH BUJIOB, MPEIACTABICHHBIX B Pa3JIMUHBIX BOJHBIX COOOIIECTBAX
(¢uTomaHnkTOHE, MEPUPUTOHE):

o 2(Sh)
S

rae S; — 3HaueHue canpoOHOCTU TUIPOONOHTA (CTIEIIUAJIbHBIE TAOJIUIIBI);
h; — oTHOCUTENBHAS BCTPEUAEMOCTh MHIUKATOPHBIX OPTAaHU3MOB (B MOJIe
3pEHUS] MUKPOCKOIIA);
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N — gnc0 BEIOPAHHBIX HHANKATOPHBIX OPTraHU3MOB.

Kaxnomy BUIy HcclieyeMbIX OpPraHU3MOB IMPHUCBOCHO HEKOTOPOE YC-
JIOBHOE YHMCIICHHOE 3HAYEHUE WHJWBUYaTbHOIO MHJEKCA CapOOHOCTH, OT-
paXkaroIriee COBOKYIHOCTh €ro (hH3HU0JI0T0-OMOXMMHUYECKUX CBOWCTB, 00Y-
CIIOBJIMBAIOIIUX CIIOCOOHOCTh OOMTATh B BOJAC C TEM HIIM MHBIM COJICp)KaHH-
€M OpPraHMYeCKHX BEIIeCTB. /[ CTaTUCTUYECKOM JIOCTOBEPHOCTH pe3yJibTa-
TOB HEOOXOMMO, YTOOBI B TIPOOE COJIEPIKAIIOCh HE MEHEE JIBEHAIIIATH MHIH-
KaTOPHBIX OPraHU3MOB C OOLIMM YHKCIOM OCOOEW B IOJie HAOJIOACHUS HE
MEHee TPHIIaTH.

B Tabn. 26 npuBeneHa kiiaccudukaius BOJHBIX OOBEKTOB 110 3HAYECHUIO

HUHCKCA CaHpO6HOCTI/I S, KOTOPEBIE€ TaKKE€ HOPMUPYIOTCH.
TabOmura 26

Kuaccesl kayecTBa BOJ B 3aBUCHMOCTH OT HHAEKCOB CANIPOOHOCTH

YpoBeHb 3arps3HEHHOCTH 30HbI Hrexcer Kaaccat Ka-
carpoOHOCTH S YeCcTBa BOJ
OueHb yncTeie KCEeHOcanpoOHas 1o 0,50 1
YucTtele oJIurocarnpoOHast 0,50-1,50 2
YMepeHHO 3arps3HEHHbIE a-Me3ocarnpoOHas 1,51-2,50 3
Tsbxeno 3arpsi3HeHHbIC B-me3ocampoOnas 2,51-3,50 4
OueHb TSDKENO 3arps3HEH- noyircanpoOHast 3,51-4,00 5
HBIC
OueHb TpsI3HbIC nosicanpoOHast >4,00 6

WNHnexc 3arpsi3HEHUs BOABI M MHJIEKC CAPOOHOCTU CJIEAYET OTHECTH K
UHTETPAJIbHBIM XapaKTEPUCTUKAM COCTOSIHHS. YPOBEHb 3arps3HEHHOCTH H
KJIaCC KaueCcTBa BOJHBIX OOBEKTOB MHOT/IA YCTAaHABIMBAIOT B 3aBUCUMOCTH OT

MUKPOOHOJIOTMYECKHX MMOoKazaTenei (Tabi. 27).
Tabnuua 27

Knaccesl kadecTBa BOABI 10 MUKPOOMOJIOTHYECKHUM MOKA3ATEJISIM

MukpoOroIOorHYecKre MmoKa3aTeiu
YpOBEHB 3arpsi3HEH-
O6miee uncno | Yucmno canpodut- OTtHomeHue oo11ero
HOCTH M KJIACC Ka4yeCT- - . .
54 BO OakTepuid, HBIX OaKTepHi, yrcna OGaKkTepHil K 4uciy
A 10° kmetox/mn | 1000 kneTok/Mn | canmpodUTHBIX GaKTepHit
Ouenb yncThIC, | <0,5 <0,5 <1000
Yucteie, 11 0,5-1,0 0,5-5,0 >1000
YMepeHHO 3arps3HeH-
uele, 111 1,1-1,3 5,1-10,0 1000-100
3arpsizHeHHbIE, [V 3,1-5,0 10,1-50,0 <100
['psizabIe, V 5,1-10,0 50,1-100,0 <100
Ouenb rpszubie, VI >10,0 >1000 <100
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Bonpocsl k riiase 2

. UTo Takoe 1osieBbie METO/Ibl aHAJIN3a KAYeCTBA BOJIbI?
. Kakumu npenmytiectBamu 001a/1at0T MOJIEBBHIE METOIBI?
. UTo Takoe KOJOpUMETPUUECKHE METObI aHAIHU3a?
. Kakue ¢akrops! BAUSIOT HA TOYHOCTH aHaIM3a?
. OnummmTe Mepbl 0€30MACHOCTH MTPH BBIMOTHEHUH aHATTU30B.
. J171s1 4ero mpUMEHSIIOT KOHCEPBAIIUIO TPOo0?
. Kak npoBoautcs GuonHauKarus BOJIHbIX 00bEKTOB?
. Kakue BogHBIE OpraHu3Mbl HCTIONIB3YIOTCS MPU MPOBEACHUHN OUOTECTUPOBAHUS U
nouemy?
9. KakoBbI XapaKTE€pUCTUKU UHTETPATILHOM OLICHKH KaueCcTBa BOJIbI?
10. Kakue rumpoOuosiornuyeckue rnoka3areiu KauecTBa BOJOEMOB BaM U3BECTHBI?
11. KakoBbl nokazarenu Aerpajgalnuu Bojoema’?

OO\ L kA~ Wi —



3. OPTAHM3ALIUA MOHUTOPHUHI'A BOJAHbBIX OBBEKTOB

3.1. HOPMHUPOBAHME KAYECTBA IIPUPOJHBIX BO/]

B cooTtBercTBUM € IPUPOAOOXPAHHBIM 3aKOHOAATENLCTBOM Poccuiickon
denepani HOPMUPOBAHUE KAueCTBA OKPYKAIOIIEeW MPUPOIHOM Cpeibl MPo-
U3BOJUTCS C LIEJIbI0 YCTAHOBJICHHS Mpe/ieibHO JONYCTUMBIX HOPM BO3/€ii-
CTBHSI, TAPAHTUPYIONIUX SKOJOTUUECKYI0 0€30MacHOCTh HACENICHUsI, COXpa-
HEeHUEe TeHO(POHIa, 00ECTICYNBAIOIINX PAIIMOHATIBHOE MCIIOIh30BaHUE U BOC-
MIPOU3BOJICTBO MPUPOJHBIX PECYPCOB B YCIOBUSIX YCTOMYMBOIO Pa3BUTHS XO-
3SIMCTBEHHOMN AeATENbHOCTU. [Ipy 3TOM moj BO3AeMCTBUEM NOHUMAETCS aH-
TPOTIOT€HHAs1 JESATENbHOCTh, CBSI3aHHA C pealu3alueldl 3KOHOMUYECKUX,
PEKpeaMOHHbIX, KYJIbTYPHBIX MHTEPECOB M BHOCSIIAs (hU3NUECKUE, XUMU-
YecKue, OMOJIOTHYECKUE U3MEHEHUS B PUPOIHYIO CPEy.

IKOJI0rnYecKOe HOPMHUPOBAHUE TPEANONAraeT y4eT TaK Ha3bIBAEMOMU
JIOIYCTUMOM HAarpy3Kd Ha 3KOocHCTeMy. JlOMyCTHMOM CUUTAETCS Takas Ha-
rpy3Ka, MOJ BO3JEMCTBHEM KOTOPOW OTKJIOHEHHUE OT HOPMAJIBHOTO COCTOS-
HUS CHCTEMBI HE IPEBBIIIAECT €CTECTBEHHBIX M3MEHEHUW U, CIIEIOBATENBHO,
HE BBI3bIBACT HEXKEJIATEIbHBIX MOCIEACTBUM Y )KUBBIX OpPraHU3MOB U HE Be-
JIeT K YXYAIIEHUIO KadecTBa cpeibl. K HacrosimemMy BpeMEHU H3BECTHBI
JUIIb HEKOTOPHIE MOMBITKA yde€Ta Harpy3KH JJIsi paCTeHUM CYIIU U ISl CO-
00I1IECTB BOJOEMOB PhIOOXO035MCTBEHHOTO Ha3HAYCHHUS.

Kak skonoruueckoe, Tak U CaHUTAPHO-TUTUEHUYECKOE HOPMUPOBAHUE
OCHOBaHO Ha 3HaHUU 3(PHEKTOB, OKA3bIBAEMBIX Pa3HOOOPA3HBIMU (paKTOpaMu
BO3JICMCTBHS HA UBbIE OpraHu3Mbl. OJHUM U3 BaXKHBIX MOHSITUNA B TOKCH-
KOJIOTMM U B HOPMUPOBAHUHU SABJISIETCS MMOHITUE BPEIHOIO BellecTBa. B cne-
[UAJIbHOW JINTEpaType MPUHSATO HA3bIBaTh BPEeIHBIMH BCE BEIECTBA, BO3-
JEeUCTBUE KOTOPHIX HA OMOJIOrMYECKHE CUCTEMBI MOXKET MPUBECTU K OTPUILa-
TEJIbHBIM MOCHEACTBUAM. KpoMe TOro, Kak MpaBWIO, BCE KCEHOOMOTHKH
(4dy>epoaHble JIsi KUBBIX OPraHMW3MOB, MCKYCCTBEHHO CHUHTE3UPOBAHHBIC
BEILIECTBA) PACCMATPUBAIOT KaK BPEHBIE.

YcTaHOBIEHME HOPMATHBOB KAdyeCTBA OKPYXKAIOIIEH Cpelbl U MPOAYK-
TOB MUTAHWS OCHOBBIBAETCS HA KOHUEMNIHWHU NMOPOroBocty Bo3aencTeud. Ilo-
POT BPEJIHOIO AeiiCTBUA — 3TO MUHUMAJIbHAS J103a BEIECTBA, IIPU BO3JCH-
CTBUM KOTOPOU B OpraHM3ME BO3HUKAIOT U3MEHEHUS, BBIXOSIINE 3a Tpejie-
761 (PU3UOTOTUUECKUX U MPUCIIOCOOUTEIBHBIX PEaKIUi, WK CKpbITas (Bpe-
MEHHO KOMIIEHCHpOBaHHas) narojorusi. Takum oOpa3om, moporomas J103a
BEIECTBA (MM MOPOTOBOE JIEUCTBHE BOOOIIE) BHI3BIBAET y OMOIOTHYECKOTO
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OpraHu3Ma OTKJIMK, KOTOPBI HE MOXET ObITh CKOMIICHCUPOBAH 3a CUET ro-
MEOCTAaTHUYECKUX MEXAHU3MOB (MEXAHU3MOB MOMJIEPKAHUSI BHYTPEHHETO
PaBHOBECHS OPraHU3Ma).

HopmaTtuBel, OrpaHMYHMBAIOIINE BPEAHOE BO3ACHCTBHUE, YCTAHABINBAKOT-
CAd W YTBEPXKIAIOTCS CIIELUAIBbHO YIOJHOMOYEHHBIMU TOCYJapCTBEHHBIMU
OopraHamMu B 00JaCTH OXpaHbl OKPY’KAIOLIEH MPUPOTHON Cpejbl, CAHUTAPHO-
AMUJIEMHUOJIOTHYECKOT0 HAJ[30pa U COBEPIICHCTBYIOTCS MO MEpPE Pa3BUTHS
HAYKU U TEXHUKHU C YUYETOM MEXKIyHApOJHBIX CTaHJIApTOB. B ocHOBe caHu-
TapHO-TUTHEHUYECKOTO HOPMUPOBAHUS JICKUT MOHSATHE MPEJEIbHO JIOMyC-
TUMOW KOHIICHTPALIUH.

Ipeneasno nonycrumbie kKoHuenTpauuu (IIJIK) — Hopmatussl, ycra-
HABJIMBAIOIINE KOHIEHTPAIMU BPEHOTO BEIIECTBA B €IMHHIE 00beMa (BO3-
JyXa, BOJIbI), Macchl (MUILEBBIX MPOJAYKTOB, MOYBHI) UM MOBEPXHOCTH (KOXKa
paboTaronnx), KOTOpble MPU BO3JIECUCTBUU 32 OINPEACIICHHBIA MPOMEKYTOK
BPEMEHHU TMPAKTUYECKU HE BIIUSIOT Ha 3JI0POBHE UEJIOBEKA U HE BBI3BIBAIOT
HEOIaronpUsITHBIX MOCIEICTBUN Yy €ro MOTOMCTBA.

JInst BemiecTB, O JAEHCTBUU KOTOPHIX HE HAKOIUIEHO JOCTATOYHOW WH-
dbopmaru, MOTYT YCTaHABIMBATHCS BPEMEHHO AONMYCTHMbIEe KOHIIEHTPA-
uuu (BAK) — monydyeHHbIE paCYETHBIM IIyTEM HOPMAaTHBBI, PEKOMEHI0BAH-
HBIE JJIsI UICITOJIb30BaHUs CPOKOM Ha 2—3 roja.

B nyOnukanusx WHOTJa BCTPEYAIOTCA WM APYrHe XapaKTepUCTUKHU 3a-
IpsI3HAOMKUX BemiecTB. [0/ TOKCHYHOCTBIO MOHUMAIOT CHOCOOHOCTH Be-
IIECTB BBI3BIBATh HApYIICHUsT (U3UOIOTUUECKUX (PYHKIIMI OpraHu3ma, 4To B
CBOIO OYepeab NPUBOIAUT K 3a00J7€BaHUSIM (MHTOKCUKAIUSAM, OTPaBICHUSIM)
WIH, B TSOKETBIX ClydasiX, K ruoenn. @akTudecku TOKCUHYHOCTh — Mepa HECO-
BMECTUMOCTH BEIIECTBA C KU3HBIO.

CaHUTapHO-TUTHEHUYECKUE U HKOJOTMYECKHE HOPMATHUBBI OMPENEISIOT
KA4eCTBO OKPY>KAIOILIEH Cpeabl MO0 OTHOUIEHUIO K 3J0POBBIO YEJIOBEKA U CO-
CTOSTHUIO PKOCHCTEM, HO HE YKa3bIBaIOT HA MCTOYHUK BO3JICHCTBUS U HE pe-
TYJIUPYIOT €ro JAeSTeIbHOCTb. TpeOoBaHUs, MpeIbIBIsieMble COOCTBEHHO K
UCTOYHUKAM BO3JICUCTBUS, OTPAXKAIOT HAYYHO-TEXHUYECKHE HOPMATHBBI.
K TakoBBIM OTHOCSITCSI HOpMAaTUBBI BRIOPOCOB U COPOCOB BPEIHBIX BEIIECTB
(ITAB u ITC), a Takke TEXHOTOTHYECKHUE, CTPOUTEIBHBIE, TPATOCTPOUTEb-
HbIE HOPMBI U TIpaBUJja, coJepKaIire TpeOOBaHUs MO OXPaHE OKPYKarollen
IPUPOIHON Cpeabl. B OCHOBY yCTaHOBJIEHUSI HAYYHO-TEXHUYECKHX HOpMAaTH-
BOB MOJIOXKEH CICAYIOMIMN MPUHIUIL HPU YCIOBUU COOJIOJIEHUS] ITUX HOP-
MAaTUBOB TMPEANPUATUSIMU PETHOHA COJEepKaHUE JI0O0OM MpUMeEcH B BOJE,
BO3JyX€ M TIOYBE JOJDKHO YJIOBIETBOPSITH TPEOOBAHUSIM CaHUTAPHO-
TUTUEHUYECKOTO HOPMUPOBAHUSI.

HayuyHo-TeXHUYeCKO€ HOPMHUPOBAHKE MPE/IOIaracT BBEJICHUE OrpaHu-
YEHUHN NIEATEIbHOCTH XO3SMCTBEHHBIX OOBEKTOB B OTHOIIEHUU 3arps3HEHUS
OKpY>KaloIIe Cpeabl, THBIMU CIIOBAMU, ONPEAENSAET MPEAEIBHO JTOMYCTUMBIE
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MOTOKUA BPEIHBIX BEIIECTB, KOTOPHIE MOTYT MOCTYNAaTh OT UCTOYHUKOB BO3-
JEHUCTBUS B BO3MyX, BOMy, TOUBY. Takum oOpa3oM, OT IpeaAnpusaTuii Tpedy-
eTcs He coOcTBeHHO obecmneuenne Tex miau MHbBIX 11K, a coGmonenue mpe-
JIETIOB BEIOPOCOB M COPOCOB BPEIHBIX BEIIECTB, YCTAHOBICHHBIX AJII O0BEKTA
B 1I€JIOM WJIU ISl KOHKPETHBIX MCTOYHUKOB, BXOSIINX B €r0 COCTaB. 3a(uK-
cupoBaHHoe npesbiieHue BennunH [[JIK B okpykaroiieit cpene camo no ce-
Oe He SIBJISIETCS HApPYIICHUEM CO CTOPOHBI MPEANPUATHS, XOTs, KaK MPaBUIIo,
CIIY’)KUT CHUTHAJIOM HEBBIMIOJIHEHUSI YCTAHOBJICHHBIX HAayYHO-TEXHUYECKUX
HOPMAaTHUBOB (MJIM CBUJECTEILCTBOM HEOOXOAUMOCTH UX IIEPECMOTpa).

3.1.1. KauecTBO BOJI M BHUALI BOAOMOJIL30BAHUSA

[Ton kayecTBOM BOABI B LIEJIOM TOHUMAETCSI XapaKTEPUCTUKA €€ COCTa-
Ba M CBOWCTB, OMpPENEIAONIAas €€ NPUTOIHOCTh JJIsI KOHKPETHBIX BHUJIOB BO-
JOTI0JIb30BaHus [42, 44], pu 3TOM KPUTEPUM KauyeCcTBa MPEACTABIISIIOT CO00M
MIPU3HAKH, 10 KOTOPBIM MTPOU3BOJAUTCS OLIEHKA Ka4€CTBA BOJIBI.

IIpenenbHo nomycTMMasi KOHUEHTPANUs B BOJe BOJ0eMa XO3MIHCT-
BEHHO-NIMTHEBOT0 M KYJIbTYPHO-ObITOBOI0 Boaomnojn3oBanus (I1JIK;) —
ATO KOHIEHTpAIYs BPEIHOTO BENIECTBA B BOJIC, KOTOpas HE JOJKHA OKa3bl-
BaTh MPSMOr0 WJIM KOCBEHHOI'O BIIMSIHUSI HA OPraHU3M YEJIOBEKA B TCUCHHE
BCEM €r0o JKU3HU U Ha 3J0POBHE MOCIEIYIONIUX IMMOKOJEHUM, U HE JOJKHA
yXYJIIIaTh TUTUEHUYECKHUE YCIIOBUS BOJIOTIOJIH30BaAHUS.

IIpenenbHo nomycTMMasi KOHUEHTPANUSA B BOJAe BOJA0EMAa, MCIOJb-
3yemMoro Ajs peidoxossicrBennbix menaeit (IIJK,,) — 370 koHneHTpanus
BPEJIHOTO BEIIECTBA B BOJIE, KOTOpasi HE JIOJHA OKa3bIBaTh BPEIHOTO BIIMS-
HUS Ha TOMYJISIIUU PbIO, B MEPBYIO OYEPEAb TPOMBICIIOBBIX.

HopmupoBanmne kadecTBa BOJAbI COCTOUT B YCTAHOBJICHHU JIJI1 BOJIbI
BOJITHOT'O OOBEKTa COBOKYITHOCTH JOMYCTUMBIX 3HAUEHUN MOKa3aTeen ee co-
CTaBa U CBOWCTB, B MpeJeiaax KOTOPhIX HAJEHKHO 00€CIEUMBAIOTCA 310POBbE
HACEeJICHUs, ONaromnpusiTHbIE YCJIOBHUS BOJOIOJB30BAHUS U 3KOJIOTUYECKOE
OJ1aromnoJiyuyre BOJHOIO OOBEKTA.

Buabl Bog0onoib30BaHUs HA BOJHBIX 00bEKTAX OINPENEIAIOTCS Opra-
HamMu MuHUCTEpCTBA NPUPOIHBIX pecypcoB PO u ['ocy1apcTBEHHOr0 KOMU-
tera PO 1mo oxpaHe OKpy:Xaroller CpeAbl U MOMJIEKAT YTBEPKICHUIO Opra-
HAaMU MECTHOT'O CaMOyIIpaBieHus CyObeKTOB PD.

K X031liCTBEHHO-ITUTHEBOMY BOJIONIOJIb30BAHUIO OTHOCHUTCSI UCITOJIB30-
BaHME BOJAHBIX OOBEKTOB MJIM MX YYACTKOB B KaUY€CTBE MCTOUHHUKOB XO3SMUCT-
BEHHO-TIUTHEBOTO BOJOCHAOKEHHUS, a TaKXKe JJIsl CHAOXKEHUS MPeaNpUsTUN
MUIIEBON NPOMBIIIIEHHOCTH. B cooTBeTcTBMU ¢ CaHUTApHBIMH NPABUJIAMH U
Hopmamu CanlluH 2.1.4.559-96, numuvesas 6ooa dondxcna 6vimo 6e3onacha
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8 INUIEMUUECKOM U PAOUAYUOHHOM OMHOUEHUU, Oe38PeOHa N0 XUMUYECKO-
MYy cocmasy u OOINCHA UMemb OJa2oNpusimubvle OPeAHONenmudecKue Ceoli-
cmea.

K KyJbTypHO-OBITOBOMY BOJIONOJB30BAHUIO OTHOCHUTCSI MCIIOJIb30Ba-
HUE BOJHBIX O0OBEKTOB IS KYMaHUs, 3aHATHS CIIOPTOM U OTJIbIXa HACEIICHHMS.
TpeboBaHusT K KayecTBY BOJIbI, YCTAHOBJICHHBIC JIs KYJIbTYPHO-OBITOBOTO
BOJIOTIOJIb30BAHUS, PACIPOCTPAHSIIOTCS Ha BCE YYaCTKH BOJHBIX OOBEKTOB,
HaXOJISIIUXCSl B YEPTE HACEJICHHBIX MECT, HE3aBUCUMO OT BHJIa UX UCIIOJIH30-
BaHUSI 00BEKTaMU JIsi OOUTaHUS, PA3MHOXKEHUSI 1 MUTPAIMUA PhIO U APYTUX
BOJIHBIX OPraHU3MOB.

Pr10oxo03siiicTBeHHbIE BOJAHbIE 00bEKTHI MOTYT OTHOCHUTBHCS K OJHOMU
U3 TPEX KATETOPUM:

o K @blcuiell Kamezopuu OTHOCSIT MECTa PaCIONIOKEHUS HEPECTUIIUII,
MacCOBOTO HaryJjia ¥ 3UMOBAJIbHBIX SIM 0COOO IIEHHBIX BUJIOB PHIO M JAPYTUX
MIPOMBICJIOBBIX BOJIHBIX OPraHU3MOB, a TAK)KE OXPAHHBIE 30HbBI XO3SUCTB JIIO-
Ooro TuIa JJIsl pa3BE/ICHUS U BbhIpalllUBaHUs PbIO, IPYTUX BOAHBIX )KUBOTHBIX
U PaCTEHUN,

s K nepeoil Kame2opuu OTHOCST BOJIHbIE OOBEKTHI, UCIIOIb3yEMbIE IS
COXpaHEHUS U BOCIIPOU3BOJCTBA IIEHHBIX BUJIOB PbIO, 00JIATAIONINUX BHICOKOM
YyBCTBUTEIBHOCTBIO K COJICPKAHUIO KUCIIOPO/Ia;

« KO 6mMOpoil Kamezopuu OTHOCAT BOJHBIE OOBEKTHI, UCIOJIB3YyEMBIC
JUISL APYTUX PHIOOXO03IMCTBEHHBIX 1IEJICH.

[IpenenbHO HOMyCTUMAasi KOHIIEHTPALMS BEIIECTBA B BOJIC YCTaHABIINBA-
eTcsl:

o ISl X03AUCMBEHHO-NUMBEBO20 U KY1bMYPHO-0bIMOB020 8000N0b-
30eanua (I1]1K;) c yuetom Tpex mokasaresiaeid BpeJHOCTHU:

¢ OpraHOJENTUYECKOTO;

« OOIIECaHUTAPHOTO;

¢ CAaHUTAPHO-TOKCUKOJOTHUYECKOTO.

o I pblooxo3aiicmeenno2o éooononvioeanusn (I11/1K;,) ¢ yaerom ms-
TH TIOKa3aTeJIe BPEAHOCTH:

« OpraHOJIENTUYECKOTO;

¢ CAHUTAPHOIO;

¢ CAHUTAPHO-TOKCUKOJIOTHYECKOTO;

¢ TOKCHUKOJIOTUYECKOTO;

« PBIOOXO03AMCTBEHHOTO.

OpranosienTHyeckni TMOKa3aTesib BPEIHOCTH XapaKTEPHU3YeT CII0CO0-
HOCTh BEIIECTBA M3MEHSTh OPraHOJICNTUYECKHE CBOMCTBA BOJAbI. OOmieca-
HUTAPHBIN — OMpesessieT BIUSHUE BEIIECTBA Ha MPOIECChl €CTECTBEHHOTO
CaMOOYUIIIEHHUSI BOJI 32 CYET OMOXMMHYECKUX U XUMHUYECKUX PEaKIuil ¢ yJa-
CTUEM €CTECTBEHHOU MHUKPOQI0pbl. CAHMTAPHO-TOKCHKOJOTUYECKHM T0-
Ka3aTesib XapaKTepU3yeT BPEIHOE BO3ACHCTBUE HA OpPraHW3M 4YEJIOBEKa, a
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TOKCUKOJIOTHUYECKUM — MOKA3bIBAET TOKCUYHOCTH BEILIECTBA JJI KUBBIX Op-
raHU3MOB, HACEIISIONNX BOJHBIA 00BEKT. PBI0O0X0351iCTBEHHBII ITOKA3aTEb
BPEIHOCTH OIpPEEISIET MOPUY Ka4eCTB IPOMBICIOBBIX PBHIO.

Hanmenbias u3 0e3BpeHBIX KOHIEHTpAUMK 10 TpeM (TISITH) MMoKa3aTe-
1M BpenHocty npuHuMaercs 3a [1JIK ¢ yka3zanueMm JTUMHUTHUPYIOLIETO MOKa-
3aTelsi BPEAHOCTH.

Pri6oxozsitictBennbie [1JIK q0KHBI YIOBIETBOPATE PAY YCIOBUM, TIPU
KOTOPBIX HE JIOHKHBI HAOIIOAThCA

« THOEINb PHIO U KOPMOBBIX OPTaHU3MOB JIJISI PHIO;

o TOCTENEHHOE NCUYE3HOBEHUE BUOB PHIO U KOPMOBBIX OPTraHU3MOB;

e YXYJIIEHHE TOBAPHBIX KAUe€CTB OOUTAIOIIEH B BOJHOM OOBEKTE PHIOHI;

 3aMEHa IEHHBIX BUJIOB PbIO HA MAJIOLICHHBIE.

3.2. TOCYJJAPCTBEHHBIN 3KOJOTHUECKAI MOHUTOPHUHT B P®

B nacrosimee Bpemsi B pamkax npoekta OOH coznana rio0anbHas
CUCTEeMAa MOHUTOpPHUHTA oKpy:xkawmei cpeabl ('CMOC), yacTbio KOTOPOU
ABJISIETCS] POrpaMma, MocBsiieHHas BoaHbM npodiemam — 'CMOC (Boga)
— ¢ nentpoM B Kanane. B nporpamme I'CMOC (Boaa) akTuBHOE ydacTue
npuHUMaloT 4 cnennanmn3npoBaHHbIX yupexaenus OOH: IIporpamma OOH
no okpyxatomieit cpeae (FOHEIT), Bcemupnas opranuzanus 3/paBooxpaHe-
Hus (BO3), Bcemupnasi mereoposiornyeckasi opranuzanus (BMO) u Opra-
Huzanus O0beanHeHHbIX Hanumii mo Bompocam o0pa3oBaHUs, HAYKU U KYJb-
typsl (FOHECKO).

3agauamu nporpammel 'CMOC (Bona) saBasitoTCst cleaytonue:

¢ MOHUTOPUHT PAcCIpOCTPaHEHUsI U TpaHCHopMaIuy 3arpsi3HSIONINX Be-
IIIECTB B BOJHOW CpEJE;

« ONIOBEILIEHNUE O CEPbE3HOM HAPYILIEHUH COCTOSHUS BOJHBIX OOBEKTOB;

« HATTOMUHAHUE TPABUTEIHCTBAM O HEOOXOAMMOCTH MPHUHATHUS MEPO-
MPUSTUHN 110 OXPAHE, BOCCTAHOBIICHUIO U YIIYULICHUIO OKPYXKAKOLIEH CPEBI.

[Tporpamma 'CMOC (Boga) BkiitoyaeT 7 OCHOBHBIX TyHKTOB:

o CO3/IaHME BCEMUPHOM CETU CTAaHIIMA MOHUTOPHUHIA;

o pa3paboTKa eIMHON METOANKN O0TOOpa U aHaIu3a MpoO BOIHI;

¢ OCYILIECTBJIIEHUE KOHTPOJIS 38 TOUHOCTHIO JTAHHBIX;

« ICIIOJIb30BAHUE COBPEMEHHBIX CUCTEM XPAHEHUS U PACIPOCTPAHCHHS
uHpopmaruu;

« OpraHu3alysl MOBBIIIEHUS KBaTU(UKAIIMN JUIsI CHIEI[UATNCTOB;

o IOJITOTOBKA METOJANYECKUX CIPABOYHUKOB;

« o0ecrieueHrne HeoOX0AMMBIM 000PYA0BAaHNEM (B OTAEIIBHBIX CIyYasx).
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B 1972 r. na 6a3ze craHumii rujpoMeTeocTy>k0bl oprann3oBaHa Oo0mero-
CyJapCTBEHHAsl CJIy:K0a HAOJIOJeHUI U KOHTPOJISI COCTOSIHHSI OKPYKAI0-
meit cpensl (OI'CHK), nmocTpoeHHasi 10 HepapXu4ecKOMY NPUHITHITY.

OI'CHK cocTouT u3 HeCKOJbKUX YPOBHEM:

o CTAHIIMN HAOMIOACHUS, OCYIIECTBISIOMMNX COOp JAHHBIX, MEPBUYHYIO
00paboTKy 1 0000IIEHUE JAHHBIX;

s TEPPUTOPUATIBHBIX U PETUOHAJIBHBIX IIEHTPOB, OCYIIECTBISIONIUX
000011IeHYsI, aHAJTU3 MaTepUaioB, COCTABJICHUE MECTHBIX ITPOTHO30B U OIICH-
KY COCTOSIHMSI OKPY>KaIOIEeH Cpeibl 110 CBOECU TEPPUTOPUH;

« 'unpomeruentpa Poccuu u npyrux ronoBHbix neatpos (HUN).

B o06paboTaHHOM M CHCTEMaTHU3HPOBAHHOM BHUE TOJIydeHHass UHQOp-
MalMs NpPEeACTaBIC€HA B KaJaCTPOBBIX M3JAHUSX, TaKuxX, Kak «ExxeromHsie
JAHHBIE O COCTaBE M KauyeCTBE MOBEPXHOCTHBIX BOJ CYLIN» (IO THAPOXUMHU-
YECKUM U TUAPOOUOTIOTHYECKUM TTOKA3aTEIISIM).

[Tomumo OI'CHK Pocrunpomera (Komurera Poccuu no ruapomereopo-
JOTUM M MOHUTOPHUHTY OKPYKAlOIEW Cpelibl) AKOJOTMYECKUT MOHUTOPUHT
OCYIIIECTBIISICTCS IIEJIBIM PSJIOM CIIY>KO, MUHHUCTEPCTB M BEJOMCTB, TaKUX,
kak [‘ocymapcTBeHHbii koMuTeT Poccuiickon denepanuu 1Mo OXpaHe OKpy-
xarouier cpensbl (I'ockomakomnorus Poccun), MUHUCTEPCTBO IPUPOIHBIX pe-
cypcoB PO, MUHHUCTEPCTBO CEIBCKOTO XO35KWCTBA U MPOAOBOJBCTBUA PO,
JlemapTaMeHT TOCYJapCTBEHHOIO CAHUTAPHO-3MUAEMHUOJIOTHYECKOIO0 HAA30-
pa (I'occananunnanzop) npu MunucrtepcrBe 3apaBooxpanenus PD, I'ocy-
napcTBeHHbIN komuTeT PO no cranmaptuzanuu u metposioruu (I'occrangapt
P®), ®enepanbhas cinyx0a 1€CHOTO X0O35UCTBA.

B 1993 roay Ob10 nipuHATO pemieHre o coznanuu Eaqumuoi rocynapcer-
BEHHOH CHCTEMBbI JKO0J0rH4eckoro MoHutopuHra (EI'COM), kotopas
JOJIKHA 00BbEIMHUTH BO3MOXKHOCTH M YCUJIMSI MHOTOUYMCIIEHHBIX CIIYXO IJis
penieHus 3a1a4 KOMIUIEKCHOTO HaOII0IEHHUs, OLIEHKH U TIPOTHO3a COCTOSHUS
cpensl B PO.

B pamkax OI'CHK nipoBoasT:

« HAOJIIOJICHUSI 32 YPOBHEM 3arpsi3HEHHOCTU MOBEPXHOCTHBIX BOJ 1O Pu-
3UYECKUM, XUMUUYECKUM, TUJIPOJIOTUYECKUM U TUAPOOHUOIOTUUECKUM TTOKa3a-
TEJSIM B PEKUMHBIX TyHKTAX;

« HAOJTIOICHM S, TPETHA3HAYCHHBIC JJIS1 PEIICHUsI CTIeIIUATbHBIX 3a]1a4.

Kaxx1ip1it 13 3TUX BUIOB HAOJIIOCHUI OCYIIECTBIISIETCS B pe3yJIbTaTe:

o IPEJIBAPUTENBHBIX (PEKOrHOCIIMPOBOYHBIX) HAOJIOACHUN M HCCIeNO-
BaHUI Ha BOJHBIX OOBEKTAX WJIM UX YUaCTKax;

¢ CUCTEMATHYECKUX HAOJI0JICHUN Ha BOJHBIX OOBEKTaX B BBHIOPAHHBIX
MyHKTaX.

OCHOBHBIE 33J]Ja4yM CUCTEMAaTUYECKUX HAOJIOJIEHUM 3a KaueCTBOM IIO-
BepxHOCTHBIX BOJ B cucteme OI'CHK mokHO chopMynnpoBath Clieyommm
obpazom:
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« CHCTEMATHYECKOE TOIyUYeHHE KaK OTISIbHBIX, TAK U OCPEIHEHHBIX BO
BPEMEHHM U MTPOCTPAHCTBE TAHHBIX O KAUECTBE BOJIbI;

. OOECIIeUeHHE XO3SUCTBEHHBIX OPraHOB, a TaKXe 3aMHTEPECOBAHHBIX
OpraHM3aliil cHUcTeMaTH4YecKor WHQopMalmend W MPOTHO3aMU H3MEHEHUSI
THJPOXUMHYECKOTO PEKMMA M KaueCTBa BOAbI BOJIOEMOB U BOJOTOKOB U IKC-
TPEHHOU UH(pOPMAIIUEH O PE3KUX U3MEHEHUSX 3arpsS3HEHHOCTH BOJIBI.

[Topsimok opraHu3aIii W MPOBEACHUS HAOIIOJCHUM B IMyHKTaX PEKUM-
HBIX pa0oT onpeaeneHsl [20, 32, 39, 40].

K 3amadyam cnenuanbHbIX HAOIIOJACHUM M HMCCIEIOBaHUM, ompeaesie-
MBIM B Ka)KJJOM KOHKPETHOM CITy4ae, OTHOCSITCS:

« YCTAHOBJICHHE OCHOBHBIX 3aKOHOMEPHOCTEH MPOIIECCOB CaMOOYHIIIE-
HUSA,

o OTIPEJICTICHUE BIIMSIHUSI HAKOIUIEHHBIX B JIOHHBIX OTJIOKEHHSX 3arps3-
HSIFOIIUX BEIIECTB HA KAUECTBO BOJBI;

o COCTaBJICHHE O0AJIAHCOB XMMUYECKUX BEIIECTB YUaCTKOB BOJIOTOKOB;

« OIICHKA BHIHOCA XMMHYECKHUX BEIIECTB YePE3 3aMbIKAIOIIUN CTBOP PEK;

¢ OIICHKa BBIHOCA XMMHMYECKUX BEIIECTB C KOJJIEKTOPHO-APEHAKHBIMU
BOJIaMH.

Jl1st mpoBeIeHUsI MOHUTOPHUHTA BOJ| CYIIIN OPTraHU3yOTCS:

« CTAIlMOHAPHAs CETh ITYHKTOB HAOJIFOJEHUM 32 €CTECTBEHHBIM COCTABOM
U 3arpsS3HEHUEM MTOBEPXHOCTHBIX BOJ;

o CIICIIMATIM3UPOBAHHAS.  CETh  IIYHKTOB JJII  PEHICHUS  HAy4yHO-
HCCJIeJOBATEIILCKHUX 3a/1a4;

« BpEMEHHAs AKCIIEIMIIMOHHAs CETh ITYHKTOB.

B ocHOBe opranuzaiuu ¥ ImpoBeIeHUs HAOJIIOJCHUN 3a Ka4eCTBOM I10-
BEPXHOCTHBIX BOJI JIEKAT CJICAYIOIINE MPUHIUIIBI: KOMIJIEKCHOCTh U CUCTE-
MaTUYHOCTh HAOJIOACHUM, COrIaCOBAaHHOCTH CPOKOB HX IPOBEIACHUS C Xa-
PaKTEPHBIMU THUJIPOJOTMYECKUMH CHUTYallUsIMUA, OMPEAECICHHUE IOKa3aTeleu
Ka4yecTBa BOJIbl €IMHBIMU MeTojaMu. CoOJII0ICHHE 3TUX MPUHIIUIIOB JTOCTH-
raeTcs yCTaHOBJICEHUEM MPOrpamMM KOHTPOJIS (1Mo GU3UYECKUM, XUMHUYECKUM,
THJPOOHOTOTUYECKUM U THIAPOJIOTHUYECKUM TTOKAa3aTeIsIM) U MEPUOUIHOCTH
MPOBEICHUS] KOHTPOJIS, BHIMOJHEHUEM aHaJIN3a MpoO BOJIBI M0 €IUHBIM WU
o0ecTIeYnBarOITUM TPEOyEMYI0 TOUHOCTh METOIMKAM.

CeTtb cudpoxumuyeckux HaOJIIOACHUN JTIOJKHA OXBATHIBATH:

 TI0 BO3MOXXHOCTH BCE BOJIHBIC OOBEKTHI, PACIIOIOKEHHBIE HA TEPPUTO-
puu U3ydaemoro dacceiina;

« BCIO JIJTMHY BOJIOTOKA C OMPEJEIICHHUEM BIUSHHS HanOoJiee KPYITHBIX
€ro MPUTOKOB U COpPOCa CTOUHBIX BOJ| B HETO;

« BCIO aKBaTOPHIO BOJIOEMa C ONpPEACIICHUEM BJIUSHHUS HAa HEro HauOo-
Jiee KPYIHbBIX IPUTOKOB K cOpOCa B HETO CTOYHBIX BOJ;
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« Bce (a3bl TUAPOJOTHUECKOTO PeXUMa (BECEHHEE MOJOBOALE, JIETHIOO
MEKEHb, JICTHHE M OCEHHHE JI0XJEBbI€ IMABOJKH, JIEIOCTAB, 3UMHIOID Me-
KEHb);

e Ppa3JIMYHBIE 1O BOJHOCTHU OBl (MHOTOBOAHBIE, CPEIHUE TIO BOJHOCTH
Y MaJIOBOJTHBIE);

« CYTOYHBIC U3MEHEHUSI XUMHUECKOI'O COCTaBa BO/IbI;

« KaTacTpoduyeckue cOpOChl CTOYHBIX BOJI B BOAHBIE OOBEKTHI.

3.2.1. YcraHoBJIeHHE MECTOMOJIOKEHUSI CTBOPOB
B IIYHKTaX Ha0JII0AeHUI

[Tox myHKTOM HAO0JII0IEeHHH CIIelyeT TIOHUMAaTh MECTO Ha BOJOEME WU
BOJIOTOKE, B KOTOPOM IMPOU3BOAAT KOMIUIEKC PadbOT JJIsl MOTYyUYECHUS JaHHBIX
0 COCTaB€ U CBOMCTBAX BOJIBI.

[IyHKTBl HaOMIOJCHUN OpPraHU3yIOT B MEPBYIO OYEPEAb Ha BOJIOEMAaX U
BOJIOTOKAaX, UMEIOIINX OOJIbIIOEC HAPOJIHOXO3IMCTBEHHOE 3HAUYCHHE, a TaKkKe
MOJABEPKEHHBIX 3HAYUTEILHOMY 3arpSA3HEHUIO MPOMBIIUICHHBIMU, XO3SIICT-
BEHHO-OBITOBBIMU M CEJIBCKOXO3SIMCTBEHHLIMHM CTOYHBIMHM BogaMH. Ha He 3a-
IPSI3HEHHBIX CTOYHBIMM BOJIaMHM BOJIOEMAaxX M BOJOTOKAX WJIM HMX Y4acTKax
CO3/1aI0TCS IMMYHKTHI JJ1s1 OHOBBIX HAOJIIOICHUIA.

[IyHKTBI HAONIOJIEHUI OPraHU3yIOT Ha BOJOEMax M BOJIOTOKAX B pai-
OHaX:

o PACIIOJIOKEHHSI TOPOJIOB M KPYMHBIX IMOCEJIKOB, CTOYHBIE BOJBI KOTO-
pBIX cOpachIBatOTCS B BOJIOEMBI M BOJOTOKH;

« cOpoca CTOYHBIX BOJ OTJCIBHO CTOSIIUMH KPYITHBIMH IPOMBIIIICH-
HBIMH TIPEINPUATUIMU, TEPPUTOPUATIBHO-TTPOU3BOACTBEHHBIMU KOMILIEKCA-
MU, OPTaHU30BaHHOTO cOpOCa CEeTbCKOX03IUCTBEHHBIX CTOYHBIX BOJI;

« MECT HEpPECTa M 3UMOBBS IIEHHBIX M 0CO00 IIEHHBIX BHJIOB MPOMBICIIO-
BBIX OPraHHU3MOB;

o IPEATUIOTUHHBIX YYAaCTKOB PEK, SBIISIIOIIUXCS BaXKHBIMH JJIsI PIOHOTO
XO035MCTBA;

o IEPECEUCHUS PEKAMU FOCYJaPCTBEHHBIX IPAHUILI;

« 3AMBIKAIOIINX CTBOPOB OOJIBIIUX U CPETHUX PEK;

« YCTHEB 3arPsI3HEHHBIX MPUTOKOB OOJIHIIINX BOJIOEMOB U BOJOTOKOB.

Jlns u3ydeHus: TMPUPOJHBIX MPOIIECCOB M OmpeseaeHuss (POHOBOTo co-
CTOSTHUSI BOJIbI BOJIOEMOB M BOJIOTOKOB ITYHKTBI HAOJIOJCHUN CO37AI0T TaKKe
Ha HE MOJIBEP>KEHHBIX MPSIMOMY aHTPOIIOI€HHOMY BO3JICMCTBUIO Y4acTKax, B
TOM YHCJIE€ Ha BOJIOEMAX U BOJAOTOKAX, PACIOJI0KEHHBIX Ha TEPPUTOPUSIX 3a-
MOBEJIHUKOB U HAIIMOHAIBHBIX MapKOB U SBISIONIMXCS YHUKAIBHBIMU TIPU-
POAHBIMU OOPA30BAHUSIMH.
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B nyHkrax HaOMIOIEHHWM OpPraHU3YIOT OJAWH WM HECKOJIBKO CTBOPOB.
[Iox cTBOPOM IOHMMAKOT YCIIOBHOE MOIMEPEYHOE CEUEHUE BOJOEMA WU BO-
JI0OTOKa, B KOTOPOM MPOU3BOJAUTCS KOMIUIEKC PabOT JJIA MOTYUYEHUS JaHHBIX
O KadecTBE BOJbl. MECTOMNOJIOAKEHUE CTBOPOB YCTAHABIMBAIOT C YYETOM TH-
POMETEOPOJIOTHYECKUX U MOP(POTOTHUUECKIX OCOOCHHOCTEW BOJHOTO 00BEK-
Ta, PACHOJIOKEHHS HCTOYHHKOB 3arpsA3HEHHs, KOJIMYECTBA, COCTaBa M
CBOMCTB cOpachIBa€MbIX CTOYHBIX BOJI, HHTEPECOB BOAOIOIL30BATENICH U BO-
JONOTpeOuTeNeH.

Ooun cmeop yCTaHABIMBAIOT HA 6000MOKAX TP OTCYTCTBUU OPIaHU30-
BaHHOTO cOpOCa CTOYHBIX BOJ B YCThAX 3arPS3HEHHBIX MPUTOKOB, HAa HE3arpsi3-
HEHHBIX YYacCTKax BOJOTOKOB, HAa MPEIIUIOTUHHBIX y4YacTKaX pPEK, Ha 3aMbl-
KAIOIIMX y4acTKaX PeK, B MECTAX MEPECEYEHUS ITOCYIaPCTBEHHOM IPAHUIIBIL.

[Ipy HanMuMKU OpraHMW30BaHHOTO cOpOca CTOYHBIX BOJ YCTaHABIMBAIOT
Ha BOJIOTOKax 0ea cmeopa u 6onee. OMH U3 HUX PaACIONarairT BBILIE HC-
TOYHUKA 3arpsi3HEHUs] (BHE BIUSHUS PaCCMATPUBAEMbBIX CTOYHBIX BOJ), APY-
TU€ — HWKE HUCTOYHUKA (WM TPYMIbl UCTOYHUKOB) 3arpsi3HEHUS, B MECTE
MOJIHOTO CMeEIIeHuss. XUMUUYECKUA COCTaB BOJIbI B IpoOe, OTOOpaHHOU B
CTBOPE BBIIII€ UCTOUYHUKA 3arps3HEHUS, XapaKkTepu3yeT (JOHOBBIE MOKa3aTeIn
KauecTBa BOJbI BOJOTOKA B JaHHOM MyHKTe. CpaBHeHHE (DOHOBBIX TTOKa3aTe-
Jel ¢ moKa3aTeNsIMU KayecTBa BOJAbI B poOe, 0TOOpaHHON HMXKE MCTOYHHUKA
3arpsA3HEHMS, MTO3BOJISIET CYAUTh O XapaKTEPE U CTENEHU 3arps3HEHHOCTH BO-
IIbl TIOJ BJIMSIHUEM HMCTOYHUKOB 3arpsi3HEHUSI TAHHOTO MyHKTa. M3MeHeHue
XHMHYECKOTO COCTaBa BOJIbI B MpoOax, 0TOOpaHHBIX B IIEPBOM MocCie cOpoca
CTOYHBIX BOJI CTBOPE U B PACHOJIOKEHHBIX HIXKE CTBOPAX, NAET BO3MOKHOCTh
OLIEHUTh CAMOOYHIIAIONIYIO CIIOCOOHOCTh BOJJOTOKA.

Bepxuuii (mepBbiif) (POHOBBIN CTBOP YCTaHABIMBAIOT B 1 KM BBIIIIE TEp-
BOTI'0 MCTOYHMKA 3arpsi3HeHus. BeIOOp CTBOPOB HMKE UCTOYHUKA (MM TPYII-
bl KICTOYHUKOB) 3arpsI3HEHUSI OCYILECTBIISIIOT C YUETOM KOMILJIEKCA YCIOBUH,
BIIMSIIOIIMX HA XapaKTep paclpOCTPAHEHUS 3arpA3HSIONINX BEIIECTB B BOJO-
Toke. HeoOxoaumo, 4ToObl HIDKHUN CTBOP XapaKTEPU30BaJI COCTaB BOJIBI B
LEJIOM IO CEYEHUIO, T.€. OBUI PacIOIOKEH B MECTE IOCTATOYHO MOJHOTO (HE
Menee 80 %) cMmenieHust CTOUHBIX BOJ| C BOJOM BOJAOTOKA.

Ha pekax, rie cTBOp MOJHOTO CMEMIEHHUS HAXOJIUTCS TAJIEKO OT UCTOY-
HUKOB 3arps3HEHUs, MPOIECC TpaHCPOPMAIMM YACTH 3arpsi3HSIONINX Be-
IIECTB MOXET 3aBEPIIUTHCSA A0 CTBOPA MOJIHOIO CMEIIEHUS U UX BIUSIHUE HA
¢dbu3nUecKkue CBOWCTBA M XMMHYECKUU COCTaB BOJIbI B 3TOM CTBOPE MOKET
ObITh HE OOHApPYKEeHO. B 3TOM ciydae CTBOp yCTaHABIMUBAIOT, UCXOJs U3 UH-
TEPECOB HAPOJHOTO XO3SMCTBA, HA OJMXKAWIIEM y4acTKe BOIOMOJIb30BaHMUS.
Ha pekax, ucnoyib3yeMbIX ISl HYK]l pplIOHOTO XO351CTBA, TAKOM CTBOP yCTa-
HaBIMBAIOT He Aaiee 0,5 KM oT MecTa cOpoca CTOYHBIX BOJI.

[Ipyn HamM4uM TPyNIbl UCTOUYHUKOB 3arpsi3HEHUs BepXHUU ((HOHOBBIN)
CTBOP PacoJIararoT BBILIE MMEPBOTO MCTOYHWKA, HUKHHUN — HHXKE TOCJIEIHE-
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ro. cxoast u3 UHTEpECOB HAPOJAHOTO XO3SIMCTBA, MEXKIY CTBOPAMH BBIIIC U
HUKE UCTOYHUKOB 3arpsi3HEHUSI MOTYT OBITh YCTAaHOBJICHBI JIOTIOTHUTEIbHBIC
CTBOPBI, KOTOPBIEC JOJKHBI XapaKTepH30BaTh BIUSHUE OTACIbHBIX MCTOYHH-
KOB 3arpsi3HEHUS.

Jlns HaOroICHUM 10 BOJIOEMY B IIE€JIOM € y4eTOM reomopdosioruu depe-
TOBOM JIMHUM U JAPYTUX (haKTOPOB YCTAaHABIMBAIOT HE MEHEE TPEX CTBOPOB,
110 BO3MOYKHOCTH PaBHOMEPHO pacHpeelIieHHbIX MO akBaTopuu. [Ipm KoH-
TpOJie Ha OTJEIBHBIX 3aIrPSI3HCHHBIX YYACTKAaX BOJOEMOB CTBOPHI YCTAHABIIH-
BafOT C YYETOM YCIIOBU BOJJOOOMEHA BOJIOEMOB.

Ha Bogoemax ¢ HHTEHCHUBHBIM BOJI00OMEHOM (KO3 PHUIIMEHT BO1000ME-
Ha OoJee 5 pa3 B TOJ) pacloOI0KEHHE CTBOPOB aHATIOTMYHO PACTIOIOKEHHUIO
WX Ha BOJOTOKAaX: OJMH CTBOP YCTAaHABJIMBAIOT B 1 KM BBIIIE UCTOUHHKA 3a-
T'PSI3HEHUS, BHE 30HBI €TI0 BIMSHUS, OCTaIbHBIE CTBOPHI (HE MEHEe JIBYX) pac-
T0JIaral0T HIDKE MCTOYHWKA 3arpsi3HeHHs Ha pacctosauu 0,5 KM OT MecTta
cOpoca CTOYHBIX BOJ M HETIOCPEACTBEHHO 3a TPAHUIICH 30HBI 3arPSI3HCHHUS.

Ha Bogoemax ¢ ymepenssim (ot 0,1 110 5 pa3 B roa) u 3aMeIJIEHHBIM (10
0,1 paza B rog) BOJOOOMEHOM OJIMH CTBOP YCTAHABJIMBAIOT BHE 30HbI BIIMS-
HUS UCTOYHUKA WIM TPYNIBbl UCTOUYHUKOB 3arpsi3HEHUS, BTOPOM CTBOP CO-
BMEIIIAIOT C MECTOM cOpoca CTOYHBIX BOJ, OCTaJbHBIE CTBOPHI (HE MEHEe
JIBYX) pacriojararoT napauielibHO BTOPOMY 110 00€ ero CTOPOHBI Ha pacCcTos-
Huu 0,5 KM OT MecTa cOpoca CTOYHBIX BOJI M HEMOCPEACTBEHHO 3a IpaHUIICH
3arpsi3HCHHOU 30HBI).

KonudecTBO BepTHKaneil B CTBOPE Ha BOJOEME OIMPEACISICTCS MUPUHOMN
30HBI 3arPS3HEHHOCTH: TEPBYIO BEPTHKAIL PACIIONAral0T HA PACCTOSHUU HE
nanee 0,5 kM oT Mecta cOpoca CTOYHBIX BOJ WX OT Oepera, MOCISIHION —
HEMOCPEICTBEHHO 3a TPAHUIICH 30HBI 3arps3HEHUSI.

KonmdecTBo BepTHKaiell B CTBOpE Ha BOJIOTOKE OINPEACIISICTCS YCIOBUSIMU
CMEIICHUS] PEYHBIX BOJ[ CO CTOYHBIMHU BOJIaMU WJIM BOJAMH ITPUTOKOB: TIPU He-
OJTHOPOJTHOCTH XMMHUYECKOTO COCTaBa B CTBOPE YCTaHABIIMBAIOT HE MEHEE TPEX
BEepTHUKaJIeH (Ha CTepKHE W Ha PAaCCTOSHUU 3—5 M OT OeperoB), MPH OJHOPO/I-
HOCTH XMMHUYECKOT0 COCTaBa — OJJHY BEPTUKAJb (Ha CTEPIKHE PEKH).

KonndyecTBO TOPU30HTOB HA BEPTHKAIN OMPEACIACTCS TITyOMHOW BOJO-
eMa WJIU BOJOTOKAa B MECTE U3MEPEHHUsI: TIPHU TIIyOUHE 10 5 M yCTaHaBIUBAECT-
C OJMH ropu3oHT (y moBepxHOCTH — B 0,2—0,3 M OT MOBEPXHOCTH BOJIbI Jie-
TOM U Y HIKHEHW TOBEPXHOCTH JibJla 3UMOM), pu riyoune ot 5 1o 10 M — n1Ba
(y moBepxHoctH U B 0,5 M OT Ha), a ipu riryoune 6osee 10 M — Tpu (z1omon-
HUTEIHHO MPOMEKYTOUHBIHN, PACIIOI0KCHHBIN Ha TTOJIOBHHE TITyOWHBI).

3.2.2. IIporpaMmmbl HA0JIOACHUH 32 KAYECTBOM BOJbI

Bce ITYHKTBI Ha6J'IIOI[€HI/II\/}I 3a Ka4C€CTBOM BOJbBI BOAOCMOB M BOJOTOKOB
ACJIAT Ha 4 xarter OpuH, OIIPCACTIACMBIC YacTOTOU U ACTAJIBHOCTBIO IIPpOrpaMm
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HaOmonennii. HazHaueHrne M pacnosio’)keHUe MYyHKTOB KOHTPOJISA OMpeses-
I0TCSI PaBUJIaMH HAOJIIOICHHH 32 Ka4€CTBOM BOJIbI BOJIOEMOB U BOJJOTOKOB.

IIyHKTBHI MEepPBOi KATErOPUM PACIIOJIaraloT Ha CPEAHUX U OOJIBIIUX BO-
J0eMax U BOJOTOKaX, UMEIOUIUX BaKHOE HAPOJAHOXO3AMCTBEHHOE 3HAYEHUE:

B pailoHax TOPOJIOB C HACEJIEHUEM CBbIIIE | MITH. KUTENEH;

¢ B MECTax HEpECcTa U 3UMOBbSI 0COOO IEHHBIX BUIOB MPOMBICIOBBIX
pBIO;

« B pailoHaX MOBTOPSIOIIMUXCS aBaApUMHBIX COPOCOB 3arps3HSIONINX Be-
IIECTB;

+ B pailoHax OpraHU30BAHHOTO cOpOCa CTOYHBIX BOJI, B PE3yJbTaTe KO-
TOPBIX HAOJIIOIA€TCs BHICOKAS 3arpsI3HEHHOCTH BOJIBI.

IIyHKTBHI BTOPOH KATeropumM yCTPauBalOT Ha BOJOEMaxX U BOJOTOKAxX B
npejenax CIeayoluX y4acTKOB:

« B pailloHax ropojoB ¢ HaceneHuem ot 0,5 10 1 MIH. KuTeneu;

« B MECTax HEpecTa M 3UMOBBS IIEHHBIX BUJOB IIPOMBICIOBBIX PbIO (Op-
raHU3MOB);

+ Ha BOXXHBIX ISl pHIOHOTO XO3SMCTBA MPEATUIOTUHHBIX YYaCTKaX PEK;

¢ B MECTax OpPraHM30BaHHOr0 cOpoca JAPEHaKHbIX CTOYHBIX BOJ C OpO-
[Ia€MBIX TEPPUTOPUIN U TPOMBIIIUIEHHBIX CTOUHBIX BO/I;

o TIPU NEPECEUECHUU PEKAMU rOCYAapPCTBEHHOU IPaHUIIbL;

« B paliOHaX CO CPEAHEU 3arpsA3HEHHOCTHIO BOJBI.

IIyHKTBI TpeThell KaTeropuM pacroyiaratoT Ha BOJI0€Max U BOJOTOKAX:

¢ B paiioOHax TOPOJIOB C HacelieHueM MeHee 0,5 MITH. KUTEeIe;

 Ha 3aMBIKAIOIINX YYaCTKaX OOJBIINX U CPEIHUX PEK;

¢ B YCThSIX 3aTPA3HEHHBIX MPUTOKOB OOJIBIIIUX PEK U BOJOEMOB;

+ B pailoHaX OPraHU30BaHHOIO cOpOCa CTOYHBIX BOJI, B PE3YJIbTATE YETO
HAOJIIOaeTCsl HU3Kas 3arpA3HEHHOCTD BOJIBI.

IIyHKTBHI YeTBEepTOM KATErOPUHU YCTAHABIMUBAIOT:

+ Ha HE3arpsI3HEHHBIX YYACTKaX BOJOEMOB U BOJOTOKOB;

e HAa BOJOEMAax M BOJOTOKAX, PACIHOJIOKEHHBIX HAa TEPPUTOPUSIX TOCY-
JTAPCTBEHHBIX 3aMIOBETHUKOB M HAIMOHAJIBbHBIX MAPKOB.

Halnronenus 3a kauecTBOM BOJABI BEAYT MO ONPEAEIICHHBIM BUJAM MpO-
rpaMM, KOTOPbIE€ BBIOUPAIOT B 3aBUCUMOCTH OT KaTErOPUU MMYHKTa KOHTPOJISL.
[leproauyHOCTH TIPOBECHUSI KOHTPOJIS MO THAPOOUOJIOTUYECKUM U THAPO-
XUMUYECKUM IOKa3aTesiM yCTaHABIMBAIOT B COOTBETCTBUM C KaTeropueu
nyHKkTa HabmoaeHuil. [Ipu BeIOOpe mporpaMMbl KOHTPOJIST YYUTHIBAIOT IIEJIe-
BOE UCIOJIb30BAaHUE BOJIOEMA MJIM BOJAOTOKA, COCTAaB COPAChIBAEMbIX CTOYHBIX
BOJI, TpeOOBaHUs nmoTpeduTene nHhoOpMaIuH.

[lapameTpsl, ompeneneHrue KOTOPBIX MPETyCMOTPEHO 00s3aTeabHON
porpaMMoi HaOJIOCHUN 3a KaYeCTBOM IMOBEPXHOCTHBIX BOJI MO THAPOXU-
MUYECKHM U TUIPOJIOTHYECKUM TTOKa3aTeNsIM, IpUBEACHBI B Ta0M. 28.
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Tabmuna 28

Oo6s13aTe1bHAsi MPpOorpaMMa Ha0JII01eHuit

[TapameTpsl Ennuiel nzmepenus

Pacxon Bozbl (Ha BOJIOTOKAX) M/c
CkopocTbh TeueHHs BOJibl (Ha BOJOTOKAX) Mm/c
YpoBeHb BOJIbI (Ha BOJIOEMAX) M
BusyanbHble HAOII0IeHUS —
Temmnepatypa C
I{BeTHOCTH rpajlyChbl
IIpo3payHocTh cM
3anax 0asIBl
Kucnopon Mr/am°
Junokcun yriepoaa Mr/am°
B3BenieHHble BelecTra M/’
Bonoponnsiit nokazatens (pH) —
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIN noTeH1mal (Eh) MB
Xnopuasl (CI) Mr/z[M3
Cyasdatst (SO4) Mr/aM°
I'unpokapOonatsl (HCO;3) Mr/aM
Kanpumit (Ca2+) Mr/am°
Marsuii (Mg Mr/IM’
Harpuii (Na') M/’
Kammii (K") MT/IM
CyMMa MOHOB MT/IM°
AmMoHnniiueit azot (NH,) Mr/am°
Hutputssiit azot (NO,) Mr/aM’
Hutpatnseii azor (NO;3) MT/IM”
MusepansHsrii pochop (PO, Mr/am’
Kenezo obuiee Mr/IM’
Kpemnwnit Mr/z[M3
BIIK; Mr /1M
XIIK MT /M°

Konyenmpayuu wupoxo pacnpocmpanenusix 3a2pasHAWUX 6euecmes
HedrenpoaykTsl Mr/am’
CIIAB MF/I[M3
®denoutbl (JIeTyune) Mr/aM
IlecTrimabl Mr/am°
Tsoxenple METaJITBI MT/IM°

Hab6nronenus mo o0s3aTebHON TporpaMMe Ha BOJIOTOKAX OCYIIECTBIIS-

10T, KaK TIPaBujIo, 7 pa3 B ToJl B OCHOBHBIE (Da3bl BOJHOTO PEKUMa: BO BpeMs
MOJIOBOJIbSI — HA TIOJIbEME, TTUKE M CIaJie; BO BpeMs JIETHEW MEXEHU — Mpu
HAaMMEHBIIIEM PACX0Jie U MPHU MPOXOXKJICHUH JT0KIEBOT0 MaBOAKA; OCEHBIO —
nepe/1 JIeA0CTaBOM; BO BpeMsl 3SMMHEN MEXKEHU.
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B BojoeMax kauecTBO BOABI UCCIAEAYIOT P CIAETYIONIUX TUIPOIOTHYE-
CKHUX CUTYaIUsX: 3MMOM IpHU HanOojiee HU3KOM YpOBHE U HAWOOJIbILIEH TOJI-
IIMHE JIbJIa; B HAayalie BECEHHETrO HAMOJIHEHUS BOJOEMa; B MEPUOJ MaKCH-
MaJbHOTO HAIOJHEHUS; B JIETHE-OCEHHUM MEpHoJ MpU Hauboyiee HU3KOM
YPOBHE BO/IBI.

CokpallleHHYI0 TTporpaMMy HaOJII0/ICHUH 3a KA4ECTBOM MTOBEPXHOCTHBIX
BOJI 110 THIPOJIOTUYECKUM U TUJIPOXUMUYECKUM MOKa3aTEIsAIM MOAPA3AEISIOT
Ha TP BHUJA:

o [lepBas nmporpamMmma npeaycMaTpuBaeT ONpeIeIEHHE pacxo1a BoAbI (Ha
BOJOTOKAaX), YPOBHSI BOJAbI (Ha BOJOEMax), TeMIEpaTypbl, KOHLEHTpPALUU
PaCTBOPEHHOTO KHCJIOPOAA, YIEIbHOW 3JIEKTPONPOBOJHOCTH, BHU3yalbHBIE
HaOJIIOICHUS.

« Bropas nporpamMmma npeaycmMaTpuBaeT ONPENEIEHNE pacXoaa BOAbI (Ha
BOJIOTOKAax), YPOBHSI BOJIbl (Ha BojoeMmax), Temreparypsl, pH, ynenbHOI
ANEKTPONTPOBOAHOCTH, KOHUEHTPALIMM PACTBOPEHHOTO KHCIOPOJa, KOHIIEH-
Tpanuu B3BemeHHbIX BemecTB, XIIK, BIIKs, xkonuentpamuun 2-3 3arpss-
HSIOIIMX BEIIECTB, OCHOBHBIX ISl BOJbI B IAHHOM ITYHKTE KOHTPOJS, BU3Y-
aJIbHbIC HAOJIIOICHHA.

o Tperbss mporpamma MpeaycCMaTpUBaET OMPEACIICHUE pPacxojia BOJIbI,
CKOpPOCTH TE€U€HMs (Ha BOJAOTOKAX), YPOBHS BOJBI (Ha BOJOEMAXx), TEMIEpa-
Typbl, pH, KOHIIEHTpallu1 B3BEIICHHBIX BEIIECTB, KOHIIEHTPAIIUU PACTBOPEH-
Horo kuciopona, bIIKs, KOHIIEeHTpanuu BcexX 3arpsi3HAOIIMX BOAY B TAHHOM
MyHKTE KOHTPOJIS BEILIECTB, BU3yaIbHbIE HAOIIOICHMUSI.

I'mapoxuMuyeckne moka3aTeld KadecTBa MPHUPOJHBIX BOJ B MYHKTaxX
KOHTPOJISI COMOCTABIISIIOT C YCTAHOBJIICHHBIMU HOPMaMH KaueCTBa BOJIbI.

[IporpaMMbl ¥ IEPUOANYHOCTD HAOMIOJECHUN IO TUAPOXUMUYECKHUM I10-
Ka3aTeJisiM JIJIsl IyHKTOB Pa3IMYHbIX KaTEropuil MpuBeIeHbI B Ta0I. 29.

Tabmuma 29
IIporpamMMbI ¥ NEPUOAUYHOCTH HAOIIOIEHU I
JJIS IIYHKTOB PA3JIMYHBIX KATErOpHH

ITepronuuHOCTH Kateropus myHkTOB HaOI0ICHUI
MIPOBEACHUS
P I Il I v
KOHTPOJIS
ExenneBHO Cokpaiiennas mpo- | Busyanbusle  Ha- — —
rpamma 1 OnroeHus
Exenexanno Cokpamennas npo- | CokpaieHHasi mpo- — —
rpamMma 2 rpamMma |
ExemecsiuHo CokpanieHHas nporpamma 3 —
B ocHoBHbIE dazbl
O06s3aTenpHas mporpaMma
BOJHOT'O PEXXUMa
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Brenpenve B cucteMy HaOMIOIEHWA 32 KQ9€CTBOM BOJIBI THAPOOHOIIO-
THYECKUX METOJIOB TO3BOJISET BBISICHUTH COCTaB M CTPYKTYpY COOOIIECTB
rupoOononToB. [lonmHas mporpamMma HaOMIOIEHUM 32 KAYECTBOM ITOBEPXHO-
CTHBIX BOJ[ IO THIPOOHOJIOTHICCKAM ITOKa3aTelIsAM MPeayCMaTPHBAET:

« HCCICIOBaHHUE ¢humonniankmorna — OOIEH YHUCIEHHOCTH KIIETOK,
Yyucaa BUJIOB, 00Iel 6MoMacchl, YUCIEHHOCTH OCHOBHBIX TpyMIl, OMOMAaCChI
OCHOBHBIX TPYII, YHCJIa BHUIOB B TPYIIE, MAacCOBBIX BHJOB M BHJIOB-
WHJIUKATOPOB CalipoOHOCTH;

e WCCJICIOBAHUE 300MIAHKMOHA — OOIINX YHUCIEHHOCTH OPTaHWU3MOB,
4yucaa BUJIOB, 00IIel OMOMacChl, YUCIEHHOCTH OCHOBHBIX TpyMIl, OMOMAaCChI
OCHOBHBIX TPYII, YHCJIa BUIOB B TPYyIIE, MAacCOBBIX BHJIOB M BHJIOB-
WHIUKATOPOB CapOOHOCTH;

« HCCIIEAOBaHUE 3000eHmoca — OOIIMX YHCICHHOCTH, OMOMACCHI, YHC-
Ja BUJOB; YKCJa TPYII MO CTAaHAAPTHOU pa3paboTKe, BHJAOB B TPyIIIeE, OC-
HOBHBIX TPYIIN; OMOMAcChl OCHOBHBIX T'PYMI, MacCOBBIX BHIOB W BHOB-
WHUKATOPOB CapOOHOCTH;

« HCCIICIOBaHUE nepugumona — OOIIETO Ynciia BUAOB, MAaCCOBBIX BH-
JIOB, YaCTOTHI BCTPEUAEMOCTH, CAalTPOOHOCTH;

o ONpEACIICHUE MUKPOOUONO2UHECKUX NoKazameieli — OOIIero 4ucia
OakTepuii, Urciia carrpoPUTHBIX OaKTepHid, UX COOTHOIICHHUS;

o UBy4YeHHE homocunme3a GUTOIJIAHKTOHA U OecmpyKyuu OpraHude-
CKOT'0 BelllecTBa (HHTEHCUBHOCTH (DOTOCHHTE3a, ACCTPYKIUS OPraHUIECKOTO
BEIIECTBA), ONPEACIICHHE OTHOIICHUS MHTCHCUBHOCTH (POTOCHMHTE3a K JIECT-
PYKIIMHA OPTaHHYECKOTO BEIIECTBA, COJACPKAHUS XJI0podHiIa;

e HCCJCIOBAaHUE MAKPOPDUMOE8 — MPOCKTUBHOTO IOKPBHITHS OIBITHOM
TUTOMIAKHA, XapaKTepa paclpOCTPaHEHUS PaCTUTEIHLHOCTH, OOIIEro drclia
BUJIOB, TIPe00IadaroNuX BUIAOB (HAMMEHOBAHUS, MPOCKTUBHOTO TOKPHITHS,
dbenodaszbl, aHOMaJIbHBIX MTPU3HAKOB);

« OMpeIeNCHUE MOKCUKOIO2UUEeCKUX noKazameleli — ONOTECTUPOBAHHE
OCTPOH M XPOHHYECKON TOKCUYHOCTH Ha AadHUAX MarHa; OMOTeCTUPOBAHUE
Ha BOJOPOCIISIX.

CoxkparieHHas mporpamMma HaOIIOJeHHN 3a Ka9eCTBOM MOBEPXHOCTHBIX
BOJ IO THAPOOMOIOTHYECKUM TIOKA3aTeNsIM MpeaycMaTpPUBAET HCCIIEeI0Ba-
HUE:

o umonnankmona — 0OIEH YUCICHHOCTHU KJIETOK, OOIIEro 4yucia BH-
JIOB, MAaCCOBBIX BHJIOB 1 BHJIOB-WHIUKATOPOB CAITPOOHOCTH;

e 300NIAHKMOHA — OOIIEW YUCICHHOCTH OPTaHU3MOB, OOIIETO YHCIIa
BUJIOB, MACCOBBIX BUJIOB M BUIOB-UHIUKATOPOB CAPOOHOCTH;

e 3000eHmoca — OOIIeW YUCICHHOCTH TPYIII MO CTAaHAAPTHOU pa3pa-
00TKe, Ynciia BHIOB B TPYIIE, YUCIa OCHOBHBIX TPYIII, MAaCCOBBIX BHIOB U
BUJIOB-UHIUKATOPOB CAITPOOHOCTH;
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o nepugumona — OOIIETO YKCIIA BUJIOB, MACCOBBIX BUJOB, CanpOOHO-
CTH, YaCTOThI BCTPEYAEMOCTH.

[IporpaMMbl ¥ TIEPUOAMYHOCTh HAOIIOACHHUI MO TUIAPOOUOTOTUYECKUM
MOKa3aTeJsIM JIJI CTaHIIMKM pa3IMuHbIX KaTeropuil mpusBeeHsl B Tadi. 30.

Tabmura 30
Ileproan4HOCTHL MpPOBeAeHUS HADIIOACHMU I
10 THAPOOHOIOTHYECKUM MOKA3ATesIM U BUAbI POrPaMM
[Ieprogn4nOCTH Kareropus nyHkToB HaOII01€HUI
HPOBEICHHA I I 1 v
HaO0JII0ICHUI
Exemecsauno CokpaiiieHHast CokpaiiieHHast CokpaiiieHHas -
nporpamma nporpamma porpaMmma
(KOHTpOJIb B Be-
reTalMoOHHBIN
nepHo)
ExxexkBapTasibHO ITonHas nporpamMma

3.3. O01mecTBeHHBIN IKOJOTHYeCKUA MOHUTOPUHT

OO0111eCTBEHHBIN 3KOJIOTUYECKUA MOHUTOPUHT — MOHUTOPHUHT, TPOBOIU-
MBIl HaydyHbIMU opranuzaiusiMu BHe pamok ['CHK. DddextuBHOCTH 00111€-
CTBEHHOT'O SKOJIOTHYECKOTO0 MOHUTOPHHIA PEIIAOIUM 00pa30M 3aBUCUT OT
IIPAaBUJIBHOW €ro opranu3anvu. MOXXHO ToJaMHi BECTU MOHUTOPHUHT B PETHO-
HE — ¥ HE MOJYYUTh 3HAYMMBIX PE3yJbTaTOB. B TO ke BpeMsl, IpeiBapUTEeIIb-
HO€ W3YYCHHE CHUTYAIMW, AHAIU3 BO3MOXHBIX BO3JICHCTBHM ITO3BOJSIOT C
MOMOII[LI0 HECKOJIbKUX M3MEPEHUM BBISIBUTH MPOOJIEMY, HA KOTOPYIO HE 00-
pamaloT BHUMaHUA O(UIIMAIBHO YIOJIHOMOYEHHBbIE opraHuzanuu. OO1mas
MOCJIEA0BATEIbHOCTh PAa3padOTKU U OCYIIECTBICHUS CXEMbl MOHUTOPHUHTA
IpeACTaBIICHA Ha pHC. 4.

Hean u 3apaum. Ilepen Tem, Kak OmpeANpUHUMATH KaKWe-JIUOO Iary,
cienyeT copMyIMpoOBaTh JOJTOCPOUYHBIE IENH U MPOMEKYTOUHBIE 3a/IaUH.
[Ipu 3TOM HEOO0XO0AMMO, UTOOBI MOCTABJICHHbIC BaMU 1€ ObLIM KOHKPET-
HBIMU, JOCTH>)KUMBIMHA W TOJJIaBaJIUCh IMPOBEPKE — 3TO CYIIECTBEHHO IS
KOHTPOJISI BBIINIOJIHEHUSI ITPOIPaMMbl MOHUTOPHUHTA Y BHECEHHUSI B HEE KOPPEK-
TUBOB. OCHOBHAs 11€JIb BCSIKOM MPOrpaMMbl MOHUTOPUHTA — WH(POPMAIMOH-
Has. Pe3ynbpratoM ee MOKHO OBITH MOJdydeHHe WHGPOPMAIMH, YCTpaHEHUE
TOW WJIM WHOW HEONPEIECICHHOCTH WJIM, HAIPOTHB, BBIABICHHE HEIOCTATKA
uHdopmaru. OOIIECTBEHHBI MOHUTOPUHT OPUEHTUPOBAH, KaK IIPaBUIIO, HA
KOHKPETHBIE MPOOJIEMbI MECTHOTO HACEJICHUSI U TECHO CBSI3aH C KOHTPOJIEM —
IPUHSATHEM MEp Ha OCHOBE MOJyYeHHOU MH(POPMAIIHH.
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Iean u 3apaun

OObeKTbl MOHUTOPUHTA OmnpeneneHHble mapaMeTpbl
Br16op pacnonoxxeHust u [IponoKUTENBHOCTD
qucia MOCTOB HaOJII0ICHHS IPOrpamMMBbl

Br160p 060pymoBaHus 1 METOIOB aHATM3a

A 4

MeTtoabl 0TOOpa, KOHCEPBUPOBAHMSI M XpaHEHUs IPOO

A 4

IIpoBenenue namepeHni

y

JIoKyMEHTUPOBaHUE U3MEPEHUI

A 4

HHuteprpeTupoBanue pe3ybTaToB

A 4

[IpencraBnenne HHPOpPMALUU

y

PacnipocTpanenue nHbopmanmm

Puc. 4. OcHOBHBIE KOMIIOHEHTBI CUCTEMbBI MOHUTOPHUHIA

Takum oOGpazom, 1eb MPOorpaMMbl OOIIECTBEHHOTO MOHUTOPHWHTA MO-
KET ObITh HaIlpaBJieHa:

— Ha ToJly4eHue nHGOpMaIuH, CBA3aHHON C KOHKPETHOM MpOoOIeMoif;

— mpeaocTaBiieHue HHPOPMAIUH IS PA3TUYHBIX THUIIOB ayJIUTOPHi (3a-
MHTEPECOBAHHOM OOIECTBEHHOCTH, aIMUHUCTPALIUN TPEATPUITHS, TOCYIap-
CTBEHHBIX OPTaHOB) M €€ PaCIPOCTPAHCHNCE;

— MPUHATHE MEp, OPUCHTUPOBAHHBIX HA YIyUIICHUE CUTYAIlUH, WU TIO/I-
TOTOBKAa COOTBETCTBYIOITUX PEIICHUH.
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[Ton 3aiauamMu MbI IOHUMAEM KOHKPETHBIE ACHCTBUSI WM 3TAlbl HA IMy-
TH JAOCTWKEHUs 1enu. B mrobom ciydae, 3a1aun MOAYMHEHBI TesiM. B pam-
KaX TPaMOTHO COCTaBJICHHOW MpPOrpaMMbl HE MOXET OBITh 3aj7ad, BBIXOJS-
IIMX 32 TpeIebl 1IeJId, He UMEIOIIHNX K HeM OTHOIICHHUSI.

Bri0op npuopuTeToB: 00beKTHI HAOJIIOAECHUS U ONpeesieMble MAa-
paMeTpbl. THCTUHKTUBHO BO3HUKAIOIIEE KEJTAaHUE U3MEPUTh BCE U BO BCEM
MOXXET MPUBECTH JII00OE HcclieloBaHue B Tynuk. [loaToMy Ha ocHOBE TmoO-
CTaBJICHHOM 1M CIIEIyET ONPEETUTh TPUOPUTETHI — 00BEKTHl MOHUTOPHUH-
ra u omnpejensieMbie napamerpsl. Hanpumep, eciu 1ieiap nporpaMMbl  CBsizaHa
C COCTOSTHUEM DPEKH, TO BBIOOP 00BEKTa MOXKET BBITJISIIETh KaK OMpeeTICHNE
NPEANPUITHS UM KOHKPETHOTO CTOKA, HA KOTOPOM OyAyT CKOHIIEHTPHPOBA-
HbI YCHJIUSI IO MOHUTOPHUHTY. Kak mpaBmiio, cHavyalla Ha OCHOBE MOCTaBJICH-
HBIX 1IeJIeH 1 3a7a4 BeIOMpatoTcsa 00bEeKThl MOHUTOPUHTA, a 3aT€M — OIpe/ie-
asieMble napameTpbl. OTHAKO BO3MOXKEH U 0OpaTHBIN MOPSAI0K, OCOOEHHO ec-
JM 3apaHee MU3BECTHO, YTO MpoOsemMa CBsI3aHa C ONPEEICHHBIM BEIECTBOM
(HanpumMep, 3arpsa3HeHre HepTenpoyKTamu).

st Toro, uroObl Bama padora Obia 3(pheKTUBHOM, BHUMATEIBHO MPO-
aHAJIM3UPYUTE CUTYALHIO 00 MO20 KAK, BBl PUCTYIHUTE K U3MEPEHUSIM U OI-
peaenuTe MPUOPUTETHBIE OOBEKTHI U MapaMeTPhbl, KOTOPhIE HEOOXOIUMO HC-
cienoBatb. Her HEOOXOIMMOCTH TOCTOSHHO HM3y4aTh COJEp)KaHUE B BOJE
KOMITOHEHTOB, KOTOpbI€ HE MPUHAJIEkKAT K JOKATbHBIM WM PErHOHAIBHBIM
AHTPOTIOTEHHBIM (BBI3BAHHBIX JIESITEILHOCTHIO YEJIOBEKA) WJIM MPUPOIHBIM
(HampuMep, CBSI3aHHBIM C aHOMAJIMSAMU TUMOB (DTOPHBIX WU UOJHBIX) MPU-
OPUTETHBIM 3arpsi3HSIONIMM BEIIECTBAM, a TaKXKe MPOAYKTaM uX TpaHchop-
MAalM1 B OKPYXAaKOLIEH Cpeae.

IIpeaBapureabHblii anaan3 curyauuu. [lepen popmupoBanuem moii-
TOCPOYHON MPOrpaMMbl MOHUTOPHHIA II€JIECO00PA3HO MPOBECTU PEKOTHOC-
UPOBOYHBIE (MpeBapUTENbHbIE) UccieaoBaHus. Ha sToM 3Tane BakKHBIM
ABJIsIETCS cOOp Bcel yxke uMmeronieics nuadopmaluu mno mnpodiieme (BKIrOYast
U Ty, KOTOPYIO MOXXHO HCIIOJIb30BaTh, U €€ PEIlICHHE — HAIPUMEDP, MTPABOBOE
peryiaupoBaHue MpoOJeM TAKOTO Pojia, SKOHOMUYECKUE MHTEPECHl U T.II.) U
ee aHanu3. OgHUM U3 3 (PEKTUBHBIX TPUEMOB BbIOOpA MPUOPUTETOB SIBIISCT-
Csl KapTUPOBAHWE HMCTOYHHUKOB BO3JICWCTBUSI W COCTABIECHHE WX IpeJBapH-
TEJIBLHOTO OIMHUCAaHUS TO JUTEPATYPHBIM CBEACHHSAM. DTa WH(OpManus mo-
CIIy’KUT OCHOBOM ISl UHTEPIIPETALlMU PEe3yIbTaTOB u3MepeHui. OTcyTcTBUE
KaKoOW-TMOO CBSI3M MEXK]y THUIIOM 3arps3HEHUs M XapaKTEpPOM BO3MOKHBIX
HUCTOYHUKOB MOJKET CIIY>KUTh MPU3HAKOM PErMOHAIBHOTO MEPEeHOoca, CIeIu-
(bUUeCKUX CBOMCTB IMOJ3EMHOIO BOJHOI'O TOPWU30HTA WM, YTO OCOOEHHO
BAXKHO, HAJIMYME HEYCTAHOBJIEHHBIX UICTOYHUKOB 3arpsi3HEHUS.

JInsi BOJHBIX OOBEKTOB YJIOOHO yCTaHaBJIMBATh TaK Ha3bIBAEMbIE Map-
KEpHBIE XapaKTePUCTUKH, TO3BOJISIONINE COCTaBUThH MpeAcTaBiIeHUuEe 00 00-
IIeM XapakTepe 3arpsi3HeHUs], He OCYIIECTBIISAA MOJHOW IPOrpaMMBbl U3MeEpe-
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HUM, KOTOpbIE NpeacTaBieHbl B Ta0d. 31. Kak BUAHO, MHOTHE XapaKTepUCTH-
KU, B TOM YHUCJIE€ U MapKepHbIe, TMOBTOPSIOTCA B Pa3IMYHbIX rpadax Tabiu-
IbI, 3Ta HEOMPEAEICHHOCTh MOKET OBITh YCTpaHEHA C MTOMOIIBbIO KapTHPOBa-
HUS, K KOTOPOMY MOJI€3HO mpuderaTh B J1000¥ cuTyanuu. OnHaKo, HAIpH-
Mep, TO YTBEPKACHHE, YTO MU30BITOYHOE COACp>KaHHE€ MOHOB aMMOHHUSI CIY-
KUT MOKa3aTeJeM ObITOBOTO M CEIbCKOXO3SMCTBEHHOIO 3arpsi3HEHHUs, CIIpa-
BEIJIMBO B MOAABIIAIOLIEM YHUCIE ciiyyaeB. [IpoBEpKOl MOKET CcTaTh Onpese-
JeHue coaepkanus oomiero Gocdopa u Ipyrux TUMHYHBIX JJISI XO35IUCTBEH-
HO-OBITOBBIX U CEIbCKOXO3SMCTBEHHBIX UCTOYHUKOB BO3/ICICTBHSI.
3aMeTHOE MOBBIIICHUE MHUHEPAIU3AIUU MOBEPXHOCTHBIX BOJI SIBISETCS
MPU3HAKOM TIPUTOKA YYXKJAOTO PacTBOpa. XOTS TAaKOBBIM MOXKET OBITh U
cOpoc Oojiee MUHEPAIU30BAHHBIX, HO HE TPEOYIOIIMX OUYMUCTKH MOJ3EMHBIX
BOJI, UCITOJIb30BaHHBIX, HATPUMED, B CUCTEME OXJIAXKICHHUS.
Tabnuua 31

MapKeprle XAPaAKTCPUCTUKHU VISl PA3JTUYHBIX TUIIOB 3arpsA3HCHUA

Bosnelictue [TapameTpsl
Cenbckoe  xo3saiictBo | Komu-tutp, BIIKs, pacTBOopeHHBI KHCIOPOJ, B3BEIIECHHBIE
(KOJIEKTOPHO- BEIIECTBA, MyTHOCTb, IIBETHOCTb, PH, MuHepann3amnus, *ecrT-

JpEHaKHBIE BOBI KOCTb, CyJb(aThl, XJIOPHUIBL, aMMOHHUH, HUTPATHI, HUTPHUTHI,
docdatel, cymma oprannueckux coeaunenuit no XIIK, B ciy-
Yyae MPUMEHEHHsS] METAIICOACPIKALMX NECTUINIOB — THKEIIbIC

MCTaJlJIbI

CenbCKOE  XO35HCTBO
(>KMBOTHOBOJICTBO)

Temneparypa, xosm-tutp, BIIKs, pacTBOpeHHBIM KUCIOpOZ,
B3BEIICHHbBIE BEILIECTBA, MyTHOCTb, IBETHOCTb, pH, MuHepanu-
3arusl, XJI0puIbl, GopMbl a30Ta (TIPEkIe BCEro aMMOHUI), 00-
nmii hocdop, cymma opraamyeckux coenunennii mo XI1K

KommynansHoe xo3su- | Temneparypa, komu-tutp, BIIKs, pacTtBopeHHBINM KuCIOpon,

CTBO B3BEIICHHBIE BEIlIECTBA, MyTHOCTh, IIBETHOCTb, pH, MuHepanu-
3a1usi, XJOPHUIbI, aMMOHMA, 001Ut dhocdhop u nonudocdarsl,
CyMMa opraHuyeckux coeanuennii no XI1K

TpancnoptHble Tmpen- | B3BemieHHble BellecTBa, PAacTBOPEHHBIA KHUCIOPOI, MYT-

OpUATUS U TPAHCHIOPT | HOCTh, pH, MuHepamuszanus, >XeCTKOCTb, HEPTEHPOIYKThI
(nenka), cymma opraHunuyeckux coeauHenui no XIIK, Ts-

JKCIbIC MCTAJIIbl

[Mpennpustus uemIIO-
J03HO-OyMa)KHOM TPO-

pH, mMuHepamuszanms, cymMma OpPraHMYECKHUX COCIMHEHUN IO
XTIK, xJIopopraHu4ecKre COeIUHEHUS (B HEKOTOPBIX CIIydasix

MBIIIJIEHHOCTH — OCTaTOYHBINA XJIOP, KOTOPBIM MOXKET OBITh MCIOJIL30BaH B Ka-
YeCTBE MapKepa), (HEHOJIbI, TUTHUHBI

[Ipennpusrus, wumero- | pH, MuHepanu3amnusi, TsHKEIbIe METAIUTbI, He(DTempO Iy KThI

e  TajJbBaHUYCCKUC

IPOM3BOJICTBA

Ecnu BbI HCCIICAYCTC BJIMAHUC 3arpsA3HCHUA HAa COCTOSAHNUC BOAHBIX JKO-
CUCTCM, BAXHBIM ABJIACTCA YUCT TCMIICPATYPHOI'O PCKHMA, €TI0 U3MCHCHUC
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KaK 3a CYET €CTECTBEHHBIX, TaK M 3a CUET AHTPOIOreHHBIX (HAKTOPOB (Ha-
npuMep, cOpOC HarpeThIX BOJ AJAEKTPOCTAHIMU B BOJHBIE 00BekThl). [Ipu
MOBBIIICHUH TEMIIEPATypPhl Y PbIO BO3pacTaeT MOTPEOHOCTH B MHUIIE, YTPAUH-
BaeTcs CIOCOOHOCTh K BOCIIPOU3BOACTBY, CHUKAETCA aKTUBHOCTh, BO3pacTa-
€T TOKCUYHOCTh HEKOTOPBIX MECTUIUIOB ISl pbIO, YCKOPSAETCS HAKOIJIEHUE
METWJI-PTYTH, B BOJIE CHIDKAETCS COJAEp)KaHUE PACTBOPEHHOI'O KHUCIOPOA.
Harpes Boj yckopsieT mpoiiecc 3BTpOodUKaIIUA BOJOEMOB.

BaxkHoil xapakTepUCTUKOW BOJHBIX SKOCUCTEM SIBIISIFOTCS TAKKE JIOHHBIE
OTJIOKEHUS. AKKYMYJIUPYSl TSIKEJIbIE METaJUIbl, PAJIUOHYKIHIBl U BBICOKO-
TOKCUYHBIE OPraHUYECKUE BEIIECTBA, IOHHBIE OTJIOKEHUS, C OJJHOU CTOPOHHI,
CIIOCOOCTBYIOT CaMOOYHIIEHUIO BOJHBIX Cpell, a C APYroil — MPEACTaBIISIIOT
cOo0O0M MOCTOSIHHBIA UCTOYHUK BTOPUYHOTO 3arpsi3HEHUS] BOJ10EMOB. J[OHHbIE
OTJIOXKEHUSI — TIEPCHEKTUBHBIA OOBEKT aHalii3a, OTPAXKAIOUIUA MHOTOJIET-
HIOIO KapTUHY 3arpsi3HEHUs, 0COOCHHO B MAJIONIPOTOYHBIX BOJOEMAX.

PacnoJio:xkenne nocroB Hadaroaenuii. Koryma BeIOpaHbl KOHTPOJIUpYE-
MbIE€ TIapaMeTpbl, HEOOXOJUMO OMPEACIUTh YUCIO U PACIOJIO0XKEHUE MECT
mpo6 oTOopa (HaOMIOJICHUS) U BPEMEHHOI'0 pekuMa oTOopa mpoo (mmposeje-
HUs HaOmoneHuit). [Ipu »ToM HE0OX0AMMO U30€raTh MOCHENIHBIX BHIBOJIOB,
KOTOpbIE MOTYT OKa3aThCsA OIIMOOYHBIMU. Hampumep, ecinu Bbl XOTUTE MPO-
BEpPUTH, HACKOJBKO CTOYHBIEC BOJBI MPEANPUATHUS 3arPSA3HIIOT PEKY, HEOOXO-
JUMO BBIOpAaTh TOYKH OTOOpa MpOO BHIINIE U HUXKE MO TEYCHUIO MecTa UX
copoca. MoeT okazaThCsl, UYTO BOJIa B PEeKe yKe CUIIBHO 3arpsi3HeHa UHTEpe-
CYIOIIIMM BacC BEIIECTBOM, a BKJIAJ MPEANPUSITHS BECbMa HE3HAUUTEIICH.

Cnenyer oTMETUTh, YTO MPU JIAHUPOBAHUM MOHUTOPUHTA COPOCOB U3
U3BECTHBIX WJIM MOTEHIIUATBHBIX UICTOYHUKOB BXKHO y4ecTh (IIyKTyalluu BO
BPEMEHU TOCTYIUICHUS 3arps3HSIONMX BemecTB. HeoOxoaumMo yaocTtoBe-
PUTBCA, YTO cUcTeMa HaOIIOACHUS 3apUKCUPYET 3TU (PIIyKTyallUH.

[locne ompenenenuss mect oTOOpa (HAOJMIOAEHUI) HACTyMaeT CTagus
MPOBEJICHUST U3MEPEHUN W HAOIIOJICHUH, BKIIFOYAIOIAs MOJIEBBIE OINEpaiiuu
(u3MepeHus, TPOBOJIMMBIE HA MecTe, MpoO0oTOOP, 00padOTKa U KOHCEPBU-
poBaHue P00, WIACHTU(UKAIIUSI U JOCTaBKa B JIAOOpATOpHIO) M J1abopaTop-
HbIE U3MepeHUs / HaOMto/IeHusl (M3MEpPEHUE KOHIEHTPAIMN 3arpsA3HSIONIUX
BEII[ECTB, UCIOJIb30BaHNE OMOTECTOB B JIAOOPATOPHBIX YCIOBUAX | T.1.). Jla-
OopaTopHbIE aHAJIM3bl W TIOJIEBBIC H3MEPEHUS IOJKHBI MPOBOIUTHCSA IO
CTaHAAPTHBIM METOAMKAM M pekoMeHaanusM. KoHTposib KauecTBa JaHHBIX
MOXXET OCYHIECTBISTHCA C MPUMEHEHUEM CTATUCTUYECKUX METOJIOB, BBITIOJI-
HEHUEM aHaJin3a MUPPOBAHHBIX TPOO U T.J.

OobparTHas cBsi3b. B Xxo/1e MOHUTOpHWHTA JOJKEH OBITH 00s3aTEIHLHO
peanu30BaH MEXaHU3M OOpPATHOW CBS3U, KOTOPBIN IMO3BOJMUT CKOPPEKTUPO-
BaTh IPOrpaMMy, BBISIBUTH €€ cliadble MecTa. Tak, C yueTOM KOHKPETHBIX Me-
TOJOB U O0OpYAOBaHUS, UHTEPIIPETAIMN PE3yJbTaTOB MEPBBIX H3MEPEHUN
MOTYT OBITh MEPECMOTPEHBI MPUOPUTETHI MporpaMmbl. [1o ncreueHnn Heko-
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TOPOr0 BPEMEHM HAKAIUJIMBAETCS MATEpUall U JJI MOBTOPHOW OLEHKH LieJier
nporpammel. [Ipu 3ToM 00s13aTenbHBIM ycaoBueM 3G (HEKTUBHON pabOTHI Me-
XaHU3Ma OOpaTHOW CBSA3U SIBJISIETCS KOHTPOJb KauyecTBa JAHHBIX U HX KOp-
PEKTHasl U TpaMOTHas UHTepIpeTanus. /{1 KOHKPETHBIX LIEJIEN WUIIU BBISBIIC-
HUSl 3HAYMMOCTH HaOJIIOAaeMbIX HM3MEHEHHUM MOKET OKa3aThCsA IMOJE3HBIM
IPUBJIEYCHUE SKCIEPTOB cO CTOpOoHbI. Ha 310l ke cranuu 0oJiblioe BHUMA-
HUE CJIEAYeT YIeIuTh criocobaM oOpaOOTKU U XpaHEHUs MEPBUYHON UHDOP-
MalluH.

3aBepliaronied cTaguen sSBISIETCS paclnpocTpaHeHre WHGOpMaILHUU, TO-
Jy4YE€HHOW Ha OCHOBE BBIMIOJIHEHHOW MPOTPaMMbl KOHTPOJISI, U BBIpaOOTKaA pe-
KOMEHAAIMU JIJIs1 BCEX 3aMHTEPECOBAHHBIX TPYIII U OpraHU3aluu.

B uenom nporpamMmma JoiikKHa ObITh HAYYHO OOOCHOBAHHOM, IOCTATOYHO
rUOKOM, OMyCKaTh MEPECMOTP 3a/ad M MOJIXO0JI0B HAa OCHOBE IMOIYy4YaeMBbIX
pe3yIbTaTOB, JaBaTh 3HAUYMMbIE PE3YJIbTATHl, HECYLIUE OCMBICIECHHYIO HH-
dbopmann, KOTOPYI0 MOXXHO UHTEPIPETUPOBATH, OBITH IKOHOMUYHOM, TOJI-
HOCTBIO YIPABIISIEMON U KOHTPOJIUPYEMOU C TOUKU 3PEHUS] MAaTEPUATIbHBIX U
BPEMEHHBIX OrpaHUYCHHUI.

Bbi0op oOopynoBaHussi M MeTOA0B aHajau3a. Bribop meTomoB u
CPEICTB U3MEPECHUM MapaMeTPOB UCTOYHUKOB BO3JEHCTBUS U (HaKTOPOB OK-
py>Karolleu cpelibl 3aBUCUT HE TOJBKO OT TOTO, 32 KAKUM KOMIOHEHTOM WU
napamMeTpoM Bbl HaMEpEeHbI BECTH HAOJIOJIEHHE, HO U OT 3ajJa4 Bamleil mpo-
rpaMmsl B 1iesioM. Hanpumep, He Bcerna HeoOX0AUMO PUBJICYEHUE UHCTPY-
MEHTaJIbHBIX METO/IOB ONPEIEIEHUS 3arps3HIOIIMX BEIIECTB — CYIIECTBYIOT
JOCTATOYHO MPOCTHIE U MH(POPMATUBHBIE IPUEMBI, HE TPEOYIOIIUE CIO0KHOIO
o00OpyIoBaHUSI U BBICOKON MPO(ECCHOHATBHON TOATOTOBKW: BHU3yaJIbHBIC
METO/Ibl, HEKOTOPBIE CITOCOOBI OMOMHANKAIMK U T.11. Eciiu BRI TBEpAO yBepe-
Hbl B TOM, YTO JJIsi PEIICHUS] MOCTAaBICHHOW 3ajaull HEOOXOJIUMbl MMEHHO
UHCTPYMEHTAJIbHBIE METO/IbI, CJIEYET UMETh B BUJY, UTO UX BBIOOpP OMpejie-
JSI€TCSI MHOTUMU COOOpaKEHUSMH, BKJIFOYAs MPUTOJHOCTH METOJIMKHU, JTOC-
TYIHOCTh HEOOXOJMMOI0 000PYIOBAaHMS, CTOMMOCTh aHaJIN3a, YyBCTBUTEb-
HOCTb M HEOOXOJUMYIO MPOJOJIKUTEIBHOCTh U3MEPEHH U 0TOOpa M Me-
[IaOLIee BIUSIHUE BO3MOKHBIX (DAKTOPOB Ha XOJ aHayn3a. Eciau Bbl Hamepe-
HBI 00CYXAaTh 0’KHIa€MbI€ Pe3yJIbTaThl ¢ ODUIIMATBHBIMU JIMIIAMU U TIPUBO-
JUTh UX B OTYETAaX B CPABHEHUU C MaTepHallaMH TOCYAapCTBEHHBIX CIYXO,
IpPUMEHSIEMbIE BAMU CPEICTBA U METObI JOJIKHBI ObITh ATTECTOBAHBI U BBE-
NEHbl B JCHUCTBUE HOPMATUBHBIMU JOKYMEHTaMHU. METOAMKH H3MEPEHUI
JOJDKHBI OBITH YTBEPXKIACHBI W JIOMYIIEHbI K MpUMeHeHUIo ['occTanmapTom
P®, a taxxke MuHucTepcTBamMu U BeaomcTBaMu (['occansamupemcityx0o0id,
Pocruapomerom) [41, 43, 46].

[Ipu “CTIOAB30BAaHUM APYTUX BEJOMCTBEHHBIX METOJUK CIEAYET yTOY-
HUTb, SIBJISIIOTCS T PEKOMEHIOBAHHbBIE CTIOCOOBI MPOBEACHUS U3MEPEHU I
OPUTOJHBIMU JJISi TEXHOJIOTUYECKOTO KOHTPOJsA (Hampumep, B XUMHUYE-
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CKOW WJIM MUILEBOW MPOMBIIUIEHHOCTH) WU JUISI OIEHKU KayecTBa MpHU-
POIHBIX CPEACTB. BBIMONHEHHWE AHAIUTUYECKUX H3MEPEHUI MO HeaTTe-
CTOBAaHHBIM METOJAMKAM MOJKET IMOCTaBUTh MOJ COMHEHHUE MOJIy4YECHHBIE
BaMU U3MEPEHMUS.

ToyHOCTH M3MepeHUil — XapaKTEepUCTHKa KauecTBa MU3MEPEHUM, oTpa-
kKaromiasi 0JIM30CTh K HYJIIO MOTPENIHOCTEN MX pe3yJsibTaToB. Bhicokas Tou-
HOCTh H3MEPEHHUM COOTBETCTBYET MAJIBIM COCTABJISIONIMM TOTPEIIHOCTEH
BCEX BUJIOB KaK CITy4aillHbIX, TAK U CUCTEMATUYECKUX.

[TorpemHOCT, M3MEpPEHUS — XAPAKTEPUCTHUKA PE3yJibTaTa U3MEPEHUS,
MPEACTaBIIAIONIAs COOOM OTKIIOHEHNE HalIEHHOTO 3HAUCHUS BEJIMYUHBI OT €€
UCTUHHOTO 3HaueHus. Pa3nmnuaroT aOCONIOTHYIO MOTPEIIHOCTh MU3MEPEHU,
BBIPDAKCHHYIO B €IMHHUIIAX H3MEPSEeMON BEIUYMHBI U OTHOCUTEIBHYIO TIO-
I'PELIHOCTh U3MEPEHUM, MPEACTABISIONIYI0 COOOM OTHOIIEHHWE aO0COMIOTHOU
MOTPEIIHOCTH K UCTUHHOMY 3HAUYCHHUIO M3MEPSIEMON BEJIMYMHBI — B JIOJSAX
€UHULIBI, TPOIEHTAX U T.1.

BaxxHo 4eTko pasrpaHM4YMBaTh 3HAYCHHSI TEPMUHOB Ipejies1 O0OHApYyKe-
HHUSI 1 YYBCTBUTEJBHOCTh. [Ipenen oOHapykeHHsi — 3TO HaWMEHbBIIEE CO-
JEP)KAHUE MCCIEAYEeMOr0 KOMIIOHEHTA, MPU KOTOPOM IPU JTAHHOW METOJIHUKE
MOKHO OOHApyXUTh €ro MPUCYTCTBHE C 3aJaHHOW MOTPEIIHOCTHI0. TepMuH
YyBCTBUTEJILHOCTh XapaKTEPU3yeT MUHUMAIBLHOE M3MEHEHUE B COJEP’KaHUU
BEIIECTBA, KOTOPOE MpUOOp MIIM METOAMKA CIIOCOOHBI YI0BUTH. [Ipu u3mepe-
HUW KOHIEHTpaIui, OJU3KUX K TpeAety OOHapy>KeHHs METOJa, MOJTydaroT
OUYEHb OOJIBIIIKME MOTPEIIHOCTH OMPEICICHUS COAEPKAHUS 3arpsI3HSIIONIUX Be-
miectB. Pekomennyemoe 000pyioBaHUE JJI MPOBEIEHUS PEKOTHOCUHUPOBOY-
HBIX UCCIICIOBAaHUHN KadeCTBa MOBEPXHOCTHBIX BOJ MPEACTABICHO B Ta0m. 32.

Tabmuma 32

Oob6opynoBanue, NPUroIHOE JIJI51 PEKOTHOCHMPOBOYHBIX MCCIeT0BAHNI

Tun npubopa Bo3moxHbIE 00/1aCTH TPUMEHEHUS
Kongykromep wimm mpu- | OnieHKa MUHEpaIU3aIMK BOJIBI, JTOKAIA3AINS UCTOYHUKOB
O0op ISl U3MEpPEHUsI CO- | COPOCOB ANEKTPOJIUTOB (COJICH, IIETOUEH, KUCIIOT)

IPOTHUBJICHUS BOJIHBIX
pacTBOpPOB
pH-meTp, nonomep Onpenenenue BOAOPOAHOrO mnokaszatens pH npu ucnosb-

30BaHUM HOHOCEJIEKTUBHBIX 3JIEKTPOAOB, OIpPEICICHUE
MIPUCYTCTBUSI HUTPATOB, XJIOPUJOB U IPYTUX HOHOB
®DOTO3JIEKTPOKOIOPUMETP | MI3MepeHus: MHOTMX MapaMeTpoB, OCHOBAaHHBIE HA MpUMe-
HEHUU LBETHBIX peakiui. [Ipu cooTBeTCTBYIOMIEN TOATO-
TOBKE MpPOO HMCIONIB3YETCs JJIs aHaIM3a cocTaBa BO3/AyXa,
BOJIbl, IOYBBI

["azoBeiil xpomaTorpad (B | OnpeneneHrne OpraHMYecKUX MPUMECE B COCTaBE aTMO-
TOM YHCJI€ IEPEHOCHON) | chepHOro BO3ayXa U BOJIBI
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Cno’XHOCTh COCTaBOB MPHUPOIHON CPEIbl CIYXKHUT MPUYUHONW TOTO, UTO
MOMEXH, BO3HHUKAIOIINE MPU U3MEPEHUU KOHIEHTPAIIMU OJHOTO BEIIECTBA
IPY HAJIMYUU JAPYTUX BEHIECTB MOTYT MPUBOJUTH K CEPhE3HBIM OIInOKaM. B
OOJIBIIIMHCTBE CTAHAAPTHBIX METO/OB YUYTEHBI BO3MOKHBIE MPOOJIEMBI U MPHU-
BEJICHBI CITIOCOOBI MX ycTpaneHus [23].

AHaJIN3 NMOJy4eHHBIX Pe3yJbTaToB. [[OKyMEeHTHPOBaHUE PE3yIhTaTOB —
Ba)KHAsI COCTABJISAIONIAs OOIIECTBEHHOTO YKOJOTHYECKOTO MOHUTOpHUHTA. Jl0-
KYMEHTHUPOBATh HEOOXOJMMO BCE CTajuu padOThl, HAUWHAs ¢ 0TOOpa Mpoo.
Oco0oe BHUMaHUE ATOMY CIIeIyeT yACNITh, €CIIU Bbl HAMEPEHbI JOOUBATHCS
NPUHATHS KaKUX-TU00 aJIMHHUCTPATHUBHBIX PEIICHUI Ha OCHOBE BaIllUX pe-
3yJIbTATOB.

OT60p Mpo6 00BIYHO OGOPMIISIETCS MPOTOKOJIOM, KOTOPHIM MOIMKUCHIBA-
I0T BCE €ro yyacTHUKUA. Dopma NpOTOKOJIa MOKET ObITh pa3paboTaHa Baliei
OpraHu3areil Wi 3aMMCTBOBaHa Y TOCYIapCTBEHHBIX CITyk0. Ecimi BbI pas-
pabaTbeiBaeTe cOOCTBEHHYIO (OpMy, MOJOUAUTE K 3TOMY OYEHb THIATEIHHO,
U3 Hee HE JIOJDKHBI MCYE3HYTh JETalld, KOTOPhIE MOTYT OKa3aThCs CYIIECT-
BEHHBIMU TIPU WHTEPIPETAIINHN PE3yJIHTATOB.

[IpoTokos oTbopa mpod MOKEH COCTABISATHCS HEMOCPEICTBEHHO B MO-
MEHT Mpo0ooTOopa. B KOHPIAMKTHBIX Cydasix, 0COOEHHO MpHU OOpaIleHUH B
CyJZl, TPOTOKOJI, COCTaBJICHHBIN «3aJHUM YHCIOM», MOXET CTaTh JIOCTATOY-
HBIM OCHOBAaHHEM JJI PU3HAHUS PE3YIHTATOB HEJACHCTBUTEIBLHBIMHU.

Pesynbrarhl 1a00paTOPHBIX MCCIIENOBAHUMN JOKHBI OBITH 3alMCaHbl B
nabopaTopHbIi KypHal. Bce nmepBuuHbIE pe3ynbTaThl (TPOTOKOJBI, paboune
KYpHAJIbI ¥ TIpoYasi TOKYMEHTaIMsI) TOJDKHBI COXPAHITHCS B TEUCHHE BCETO
BPEMEHH, TTOKa BBl ONIEPUPYETE TOJTYICHHBIMH PE3yJIbTaTaMH.

Ecnu BBl yOEXI€HBI B TOM, YTO MOJYYEHHBIN [UGPOBOM MaTepuan 10c-
TOBEPEH M HAJIEKEH, OTPAXKAET PEeaIbHOE COCTOSHHUE UCCIIETyeMOro 00BhEeKTa
B MOMEHT MpPOBEJICHUs] HAOIIOACHUHN, HEOOXOANUMO TPEICTaBUTh €ro B BUJIE
TaOJIALIBI.

[lenecooOpa3HO BKJIIOUWTH B TaOJUIy BCE MOJYYEHHBIE PE3YyJIbTATHI,
paccyuTaHHbIE CPEHNE BETUYMHBI U OTKJIOHEHUS OT HUX, a TaK)Ke JOTMOJTHU-
TEIbHYI0 UHPOPMAIINIO, HEOOXOIUMYIO I KOPPEKTHOM MHTEPIPETALIH Pe-
3yJbTaTOB. JTO, HapuUMep, HHGoOpMaIUs O ASUCTBYIOIIUX CTaHAapTax, ¢o-
HOBOM WJIM PENEPHOM 3HAUYEHHUH OIPEACISIEMOTO MapaMmeTpa, XapaKTepHBIN
WHTEpBaAJ 3HAYCHHWH IMapaMeTpa Mo pe3yJbTaTaM IPOILIbIX H3MEpPEHUH, He-
oOxoauMbIe IpUMedaHus. B Tex ciydasx, Korja onpeaesieHne UCCaeayeMon
BEJTUYMHBI TIPOBOISAT HE3aBUCHMO Pa3TMYHBIMA METOJIaMH, CJICTyeT BBECTH B
Tabauiy uHpopMaruio 00 aaTbTepHATUBHBIX METOAUKAX.

KoppekTHo odopmiteHHBIC TaOJIUIIBI pE3yIbTaTOB HE MEHEE Ba)KHBI, YEM
MPOTOKOJIBI TTPOOOOTOOpPAa W ONKMCAHUS HCTOYHUKOB BO3JICUCTBHUSA, BBICTY-
MAOIINUX B KAY€CTBE MPUYUNH 3arPs3HEHUS OKPYKaIOIel Cpe/Ibl.
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NuTepnperanus pe3yJbTATOB: THNHYHbIC OINMOKH M MYTH MX Ipe-
onoJsieHusi. IHTepriperanyss U MPEACTABICHUE IOTYYEHHBIX PE3YJIbTATOB B
3HAYUTEIIBHON MEPE ONPEACISIOT BO3MOKHOCTH UCITOJIb30BAHUS JAHHBIX JIJIA
MPUHATHS SKOJOTHYECKH 3HAYMMBIX PEIICHUNA — TAKUX, KaK OTKa3 OT OJHOTO
U3 BUIOB BOJOIMOTPEOIECHNS WX BOJOTOIB30BaHUs, TPEOOBAHUS TIEPECMOTPa
TPaHULIbl CAHUTAPHO-3AIIUTHON 30HBI IPEAIPUATHS U AP.

K coxanenuto, 0O4eHb 4acTO IIOJ MHTEPIPETALUEH MOHUMAKT CPAaBHE-
HUE TIOJYYCHHBIX JaHHBIX, BRIPAKEHHBIX B KOJWYECTBEHHOU (hOpME, C COOT-
BETCTBYHOIINMU 3HaueHUssMU [IJIK wim apyrumu HOpMAaTUBHBIMU MOKAa3aTe-
asmu. B utore momydaroT Te ke nudpbl, BEIpAXKEHHBIC B APYTUX €IMHHUIIAX
(mampumep, B egununax [1/IK), yto He co3maeT HMKAKON MOMOJHUTEIBHOU
uHpopmaiu. COOTBETCTBEHHO Takasi MpoIleaypa HE MOXKET CUMUTAThCS KBa-
IM(GUIMPOBAHHON MHTEpIpeTaIued 1, B JydlleM ciydae, MpeACcTaBiseT co-
OOl JIUIIIb TIEPBBIN €€ ATaIl.

WNutepnperaiusi pe3yiabTaToB HAOMIOAECHUN W JaOOPATOPHBIX HCCIENO0-
BAHUN — 3TO AaHAIMU3 JAHHBIX, LEJNbI0 KOTOPOTO SIBISIETCSA IOJIYYECHHE Kak
MO>XHO Oouiblliero oObema MHGOPMAIMK O MPOIECCaX, K KOTOPhIM JaHHbBIE
MMEIOT WJIK MOTYT UMETh OTHOLIEHWE. B CyIIHOCTH, 3TO MOUCK OTBETOB HA
CJIEAYIOIIME BOMPOCHI:

— KaKOBBI IPUYMHBI TOJYYEeHHBIX JaHHBIX? [Ipu 3TOM UMEIOTCS B BUAY
HE TOJBKO MPUYUHBI METOJAMYECKOTO XapaKTepa, HO U KAKOB MCTOYHHUK 3a-
(UKCUPOBAHHOTO 3arps3HEHUS — MPEANPUITHE, JTAYHBIM MMOCEJIOK, €CTECT-
BEHHBIN Mporecc? UTo MOXKHO CKazaTh O MPOU3BOJCTBEHHOM ITPOIIECCE HA
OCHOBE aHaJIn3a CTOYHBIX BOJ MPEANPUATHS?

— COOTBETCTBYIOT JIM MOJYYEHHBIE PE3YIbTATHl TOMY, UTO Bbl OXKUIAIN?
Ecnu ga (uet), To moueMy? HeBHUMaHue K 3TOMY BOIPOCY CIIOCOOHO MpH-
BECTH K OOHApPOJIOBAHUIO «CEHCAIIMOHHBIX JAHHBIX», KOTOPbIE HE MOATBEP-
JATCSL BIOCJIEICTBUH;

— KaKOBBI CIJIE/ICTBUS HaOIr0JaeMbIX siBieHUM? Eciaum peub uaer HE o
porHo3e (0COOEHHO B cllyyae OOIIECTBEHHBIX OpTraHHU3allnil), TOKEH OBIThH
MIOCTABJIEH BOIPOC O TOM, YTO MPAKTHUYECKH O3HAYAET MOJYYECHHBIN PE3YJIIb-
TaT — C TOYKHU 3PEHUS 3[I0POBbSI HACEIEHHUS, COCTOSHUS SKOCUCTEMBI U T.II.

JIutib MpaBUIBLHO OTBETUB HA BCE TPU BOIPOCA, Bbl MOXKETE OBITH yBe-
PEHBI B TOM, YTO OTHECJIHMCh K MHTEPIPETALMU PE3YJIbTATOB aHaln3a JOJIK-
HBIM 00pa3oM.

["'oBOpst 00 UHTEpIIPETAIINH TTOTYYSHHBIX PE3yJIbTaTOB, Ml HMEEM B BUIY
HEKOTOPYIO aHAJIOTHUIO TOMY BUJIY JIESITEIBHOCTH, KOTOPBIM B TOCYIAPCTBEH-
HOW cHCTeMe MOHMTOpHHTa ompenaenieH Kak «OreHka (HakTHIeCKOTo COCTOs-
HUS». 3ajada MPOTHO3UPOBAHUS B OOIEM clydae mpesamnonaraer ¢op-
MHPOBAHHE 3HAYUTEIHHOTO MAacCHMBA MHOTOJIETHHX JAHHBIX, UCIOJIb30BAHUE
Pa3IMYHBIX MaTeMaTUYECKUX Mojeneid. B cTpykType o0IIecTBEHHOTO 3K0JI0-
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TUYECKOT0 MOHUTOPHUHTA MPOTHO3 COCTOSIHUS SKOJIOTHUYECKUX CUCTEM — 3a]1a-
4ya TPYJIHOOCYIIIECTBUMASI.

OpHako HEKOTOPBIE AJIEMEHTHI MPOTHO3WPOBAHUS MOTYT OBITh HCIIONb-
30BaHbl IPU UHTEPHPETALUHU MTOJTYUYEHHBIX pe3ynbTaToB. B 1996 — 1997 rogax
BOJAHOCTH OOJIBIIIMHCTBA PEK, 03ep, Bomoxpanunuil LlentpanbHoit Poccun
OblIa 3HAUUTENHHO HUXKE, yeM B 1995 roay. bonee Toro, CTok MHOTHX peK
ObUT HIMXKE CPEJHEr0 MHOTOJETHEro ypoBHA. M3BecTHO, 4TO 3BTpoUKaIs
MaJIOMPOTOYHBIX BOJIOXPAHIINII OOYCJIOBJIEHA YBEIMYEHUEM IPUTOKA OUO-
TE€HHBIX BEIIEeCTB (Mpex]ie Bcero, coenuneHuit ¢pocdopa u azora) ¢ BogocOO-
pa. B 1994-1995 rongax B xojie 00IIECTBEHHBIX HAOIIOICHUI 32 PEXKUMOM He-
OOJBIIOTO BOAOXPAHUIIUIIA OBLJIO YCTAHOBJIEHO, YTO OOJIbINAs 4acTh OMOTEH-
HBIX DJIEMEHTOB MOCTYNAaeT C HEAOOYMIIECHHBIMU XO3SMCTBEHHO-OBITOBHIMU
BOJAMH M TIOBEPXHOCTHBIM CTOKOM C MpHUYyCaneOHBbIX y4acTKOB. B urose-
aBrycTe B BOJAOXPAaHMWIIUIIE OypHO pa3BUBAIUCH CHHE-3€JIEHBbIE (B TOM YHCIIE,
U TOKCUYHBIE) BoAopociu. Jlaxe npu oOlieM najeHur YPOBHS ITPOU3BOJICTBA
B paiioHe (M B BOA0CcOOpE BOJOXpPAHWIUINA) MOCTYIUIEHUE COSTUHEeHHM (oc-
¢dopa 1 azora OT OMUCAHHBIX MUCTOYHHUKOB HE MOXXET YMEHBIIUTHCS 3HAYH-
TelbHO. To ecTh IIpu OoJiee UM MEHEee MOCTOSTHHOM MPUTOKE Macchl (hocdopa
¥ a30Ta U yMaBIIeM 00beMe BOJHOTO OOBEKTa MOXKHO OKUJIATh BO3pACTaHUs
KOHIIEHTpAIMil OMOTEHHBIX AJIEeMEHTOB. [103TOMY MOCe HEMPOOIKUTETHHO-
ro noiaoBoabsa 1996 roma, korma Boja cliajga M CTaJI0 OYEBHUIHBIM IIaJCHHUC
YPOBHS BOJIOXpAaHWJIUIIA, MOXHO OBbLIO, HE I0XKHAASICH MPOrpeBa BOJHBIX
MacC M TIOSIBJICHUSI KOJOHUN CHUHE-3€JI€HBIX BOJOPOCIEH, MPOTrHO3UPOBATH
HEOJIaronpuATHBINA PEKUM U 00CYXIaTh MIPEBEHTUBHBIE (MPEIOTBPAILAIOIINE
BCITBIIIKY JKETYIOYHO-KHUIIIEYHBIX M KOKHBIX 3a00JI€BaHUIT) MEPHI C BpadyaMu
ropojckon COC.

HayuyHo-TexHuveckuii or4yer. Hambomee moiaHas u moapobHas uHdop-
Mallys, €CTeCTBEHHO, JTOJDKHA COAEPkKAThCS B HAYYHO-TEXHUYECKOM OTYETE.
Lens oTyeTra — NOAPOOHO U3JIOKUTH BECH MPOLIECC MCCIEIOBaHUS, JOKYMEH-
TUPOBATh BCE JIETAIM, OJHOCTHIO OTPA3UTH BAILIM PACCYKICHUS, MHTEPIIPETA-
IIUIO0 PE3yJbTAaTOB, BHIBOJIBI M peKoMeHAaru. HaydHo-TeXHWYeCKHid OTYeT
O0OBIYHO OPUEHTUPOBAH Ha JOBOJIBHO Y3KHI KPYT CIEHHUATUCTOB. DTOT JOKY-
MEHT JIOJIK€H OBbITh HANMCaH B CYyXOM, HE3MOIMOHaIbHOM ctuiie. Crenyer,
OJIHAKO, UMETh B BUY, UTO B HACTOSIIEE BPEMsI CYIIECTBYET TCHICHIUS K yII-
POIIEHUIO S3bIKa HAYYHO-TEXHUUECKHX padoT. OTUeT, HAlMCAHHBIN TSHKEThIM
S3BIKOM, MEPErpyKEHHBIN CHEIMAIbHBIMU TePMUHAMU, HE BCETJIa CBUICTEIb-
CTBYET O CJIO)KHOCTH TeMAaTUKHU. YacTo 3TO — MPU3HAK HEYMEHHUS aBTOpA SICHO
u3JiaraTh MaTepual.

XOopomIo HamMCaHHBIM OTYET 00 HMCCIIEIOBAHUSAX, MPOBEICHHBIX B
00J1acTH OKpPYXaroleil cpeibl, 0OBIYHO UMEET aHHOTAILIUIO, B KOTOPOU H3-
JararoTCs OCHOBHBIC pe3yJIbTaThl MIPOBEAECHHBIX PabOT, BBIBOABI U PEKO-
MeHJanuu. EcTecTBeHHO, 3arpyeHHOCTh 3TOTO paszjenia crnenuduyeckoin
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TEPMHUHOJIOTUEN CYIIIECTBEHHO HMKE, YEM BCErO OTYETA B IEJIOM. JTa aHHO-
Taldss MOYXET TOCIY>XUTh OCHOBOHW Il MH(POPMAIIMOHHBIX MaTEpPHAIOB,
MpeHa3HAYEHHBIX I 00JIee MHUPOKOro Kpyra 3aMHTEPECOBAHHBIX JIMII.

OdopmiteHne pe3ysbTaTOB B BUJIE CTPOrOro OTYeTa — MEPBBINA ATAIl MIPE/-
CTaBJICHUSI PE3YyJIbTAaTOB, OMYyCKaTh KOTOPBIM HENb3s. HecMoTps Ha oyeBH-
HOCTh ATOTO TpaBUjia, HEPEAKO OOIECTBEHHBIE OpraHU3AIMKU MPOCTO «3a0bI-
BaIOT» MPEJICTaBUTh MOJIyYEHHBIE JaHHBIE B BHUJIE OT4YeTa. B mydiiem cirydae
Ha CBET MOSIBIIAIOTCA Pa3pO3HEHHBIE MPOTOKOJIBI OT/IEIbHBIX HCCIIECIOBAHUMN.
HNuorna odopmiieHre pe3yabTaTOB OrPAHUYMBAETCS 3aMKUCSIMU B J1abopaTtop-
HBIX JKypHajax (MpuyeM B YEPHOBOM BapuaHTe). Takoil moaxoj HEAOMyCTHUM.
Bair otder — 310 0CcHOBHOU 0OKYyMenm, KOTOPbIM Bbl MOXKETE ONepupoBaTh. OT
€ro KauecTBa peIIAIIMM 00pa3oM 3aBUCUT BO3MOKHOCTH HMCIOJIb30BAHUS
BaIllMX pe3yJbTaToB. Jlake ecnu Ballel eJMHCTBEHHOM IIEJIbI0 SBJISIETCS MyO-
JIMKAlMsl pe3yJbTaTOB B MECTHOM raszere, Hejb3sl BBIHOCUTH Ha CyJ; 0OIile-
CTBEHHOCTH PE€3YJIbTaThl, HE UMEIOIIUE CTPOrOro JOKYMEHTAIBHOTO MOJITBEP-
xaeHus. VMcnonap30BaHue OTIENBHBIX MPOTOKOJIOB JOMYCTUMO, €CIU BbI IIPO-
BOJUTE Pa30BbIC U3MEPEHUS, HE MPETECHYs] HA OPraHU3AIMIO MTPOIOJKUATEIh-
HOM TIporpaMMbl MOHUTOpHHTA. [IprdeM make B 3TOM ciydae, IOMHUMO COO-
CTBEHHO IMPOTOKOJIa U3MEPEHHUs, HE0OX0IUMO AaTh TPAKTOBKY BalllUX PE3yJIb-
TaToB, MPEJIOKUTh BHIBOJBI U peKOMeHAauu. Eciau e Bbl MPOBOAUTE PETY-
JISIPHBIE DKOJIOTMYECKUE MCCIETOBAHUS 0 MporpamMMe OOIEeCTBEHHOTO IKO-
JIOTUYECKOTO MOHMTOPUHTA, BaM HEOOXOJMMO PEryJisipHO OpOpMIIATH Balllu
pe3yJbTaThl HAOIIOJICHUI B BUJIE OTUYETOB.

dopMaT HAyyHOrO0 OTYETa XOPOIIO H3BECTEH JIOOOMY HCCIEI0BATEINIO.
Tem He MeHee HEOJHOKPATHO CIIy4aloCh, UTO JIaXE€ CUJIbHBIC U XOPOILIO U3-
BECTHBIC HAyYHBIC KOJUICKTUBBI MpeHeOperain 00s3aTeIbHBIMHA TPEOOBAHUSIMU
U TIPEACTABIISIIA HEAKKypaTHO O(POPMIICHHBIE M TIJI0OXO CTPYKTYPHPOBAHHBIC
Marepuaiibl. VICronb30BaHWE TaKMX MATEPUAJIOB B KAYECTBE OCHOBBI MPHUHSI-
TUSI PEIICHUN OKa3bIBAJIOCh BEChbMa 3aTPyAHUTENIBHBIM. [103TOMY MBI pUCK-
HEM TOBTOPUTH XOPOIIO HU3BECTHBIE UCTHUHBI U JaTh HECKOJIHKO COBETOB IO
Oo(OpPMIICHUIO HAayYHO-TEXHMUYECKOTO oTdeTa. [Ipexkne Bcero rpaMoTHO Co-
CTaBJICHHBIN OTYET JOJDKEH OTPakaTh BCE ATanbl padoThl [33].

Otuer Bcerna HauMHAETCS ¢ (POPMYJIHMPOBKU 1ENH U 3adad padotsl. [lo-
MHHTE, YTO JJISI YMTATEN sl OTYETa Ballla 11eJIb OCTAHETCS 3araJikoil, eciu He U3-
JIO)KHUTH €€ B SBHOM BHE. UeTkue GopMyIUpPOBKU MPHUHECYT TOJIB3Y W BaIlei
rpyImIe: MHOTHE paboThI MO0 OOIIECTBEHHOMY JKOJIOTHYECKOMY MOHHUTOPHHTY,
K COXXAJIEHUIO, OTJIMYAIOTCS OTCYTCTBHMEM oOmieil crpareruud. Mx kayecTBo
MOTJI0 OBl CEpbE3HO MOBBICUTHCSA, €CIIM OBl TPYyIIIa B HaUaje UCCICA0BaHUS 3a-
qyManach O 1eau paboThl M MOCTapajgach MOCTaBUTh €€ KaK MOXHO Oosee
ompejeneHHo. [[pyrumu cioBamMu, 3Ta 4acTh OTYETa JOJHKHA OTpaXKaTh pe-
3yJabTaThl MPEABAPUTEIILHON padOThI, MPOACIAHHOW Ha CTaaud pa3padOTKH
porpaMMbl MOHUTOPHHTA.
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3areM TOJDKEH ClieIoBaTh 0030p JOCTYIHBIX JAHHBIX M aHAJIN3 CUTYAaIlHH.
MarnoBeposiTHO, 4TOOBI MpobOsieMa, KOTOPYIO Bbl COOMpaeTech MOAHITH, HH-
KOTJla U HUKEM He Oblja uccienoBaHa. Jlake eciau Bl HUCCleqyeTe HOBYIO
JUTsl peTHOHa TIPo0JIeMy, ITOCTapanTech HANTH aHAJIOTH B OTEYECTBEHHOM U MU-
poBoil mpakTuke. M3ydasi COCTOSHHE OKPYXKAOIIEH cpelibl BOJIU3U XO3SUCT-
BEHHBIX 00BEKTOB, CIIEAYET MPOBECTH KaK MOYKHO 0oJjiee MOJIHBIN aHaIN3 BO3-
MO>KHBIX BO3JI€CTBUH.

B ordere 00s3aTeNbHO AOMKHBI OBITH OMMCAHBI WCTIOIE30BAHHBIE METOIUKA
(MM 1aHa CChUIKA Ha JIOCTYITHBIM JTUTEPATYPHBIM MCTOYHUK, COJEPKAITUN HX
ormucanue). be3 aTol MHPOpPMAIMKM OIICHUTH Ballll Pe3yJbTaThl MPAKTUYECKU
HeBO3MOkHO. Eciu B pabote HeoOX0 UMbl 1a00paTOpHBIE UCCIEAOBAHUS, KO-
TOpbIE Bbl HE MOJKETE BBIMIOJHUTH CaMOCTOATENIBLHO, W TPUXOAMUTCS 00pa-
IaThCsl B MCCIICIOBATENIbCKUE JTA0OpATOPHH, 00paTuTe 0CO00€ BHHUMaHUE Ha
CTpOTOCTh OhopMIICHUS pe3ynbTaToB. CChIIKa Ha aBTOPHTET JIA0OPATOPHH,
IPEICTaBUBIIICH HEKOPPEKTHO OGOPMIICHHBIE Pe3yNbTaThl, OyaeT 3By4arh He-
yOeauTenbHO W He OyAeT COAEHUCTBOBATH MOCTHXKCHUIO KOHEYHOHW e — -
(EeKTUBHOMY HCIIOJIb30BaHUIO Baillel nHpopMauu B GOpMUPOBAHUN TEPPUTO-
PUATBHON SKOJIOTUYECKOU IMOJUTHKHY.

OTuer MOMMKEH coliepKaTh BeCh (DaKTUUECKU mMarepuan (BKIIHOYas MpoTo-
KOJIbI 0TOOpa Mpo0 W JTa0OpaTOPHBIX HCHBbITaHUM). JJIsT TOro, 4TOOBI OTYET
ObLT Oosiee «UUTAOCIBHBIMY, JIYUIIIE BHIHECTU MEPBUUYHYIO JOKYMEHTAIUIO B
NIPUJIOKEHHS, a B OCHOBHOM YacTH TPEJCTaBUTH PE3YJIbTAThI B BHJIE CBOJIHBIX
Tabnuil, 0osee yao0HbIX /it uHTepnperanuu. [logpoOHas uHTepnperanus pe-
3yJBTATOB — TAK)KE€ HEOOXOMMas COCTABIIIONIAS HAYYHOTO OTYETA.

W, wnakoHen, oco0oe BHHMaHHE CIEAyeT YACTUTb BBIBOJAM U pe-
KOMEHaIusiM. B COBpEeMEHHOM TPaKTUKE MOJATOTOBKH OTYETOB STOT pasfel
CUMTAETCS OCOOEHHO BaXKHBIM M MHOTJA COCTABJISIET JI0 TPETH 0ObEMa BCETO
otrueta. K coxanenuto, B Poccumn B Hactosiiee BpemMsi BRIpabOTKE peKOMEH/1a-
I yIeNseTcsl HeI0CTaTOYHOe BHUMaHue. Hepenko HaydHbIe KOJUIEKTHUBEI, Be-
TyITUE UCCIIEN0BaTEIbCKIE PAOOThI, OTPAHMYUBAIOTCS KOHCTATAIIMEH TIpoOIIeM.
B oTtuere B c)kaTOM BHJE HM3IArarOTCsS Pe3yibTaThl pabOThI, JaeTcs oOIas
orreHka cutyarui. O HAKO I TOTO, YTOOBI BAIK PE3YJIHTATHI HCIIOJIb30BAIHChH
C BO3MOXKHO OoutbInei 3p(heKTUBHOCTBIO U ICMCTBUTEIIHFHO OKa3au BIUSHHEC
Ha GOPMUPOBAHUE TEPPUTOPHUATBHON IKOJIOTHUECKON MOJUTUKH, HEOOXOIMMO
MIPEJIOKUTh PEKOMEHAAINH 10 YIYUIIEHUIO CUTYaI|H.

Bomnpocs! k riase 3

1. Kakas Harpy3ka Ha 9KOCHCTEMY CUHUTAETCS AOIYCTUMON?

2. Yrto Takoe nopor BpeaHOro Bo3AeicTBUA?

3. late onpenenenue IIJIK u B/IK. Kakue eiie xapakTepUCTUKU 3arpsi3HSIOIMIMX
BELIECTB BbI 3HAETE?

4. JlaTp omnpeneneHue MOHATUS «KaueCcTBO BOJbD). PacckazaTth 0 KpuTepHsX, Ha OC-
HOBE KOTOPBIX IPOU3BOJUTCS €r0 OLICHKA.
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5. Yka3atb BUABI BOJIOIIOJIL30BAaHUS Ha BOJHBIX OOBEKTAaX.
6. Kakue nokaszarenu BpeHOCTU YUUThIBaIOTCA npHu ycraHoBke [1IK mis BogHbIX
00BEKTOB BCEX BHJIOB BOJOIOJIB30BAHNUS?
7. KakuM ycrnoBHsIM TOJKHBI YJIOBIETBOPATH ppiOoxo3siicTBeHHbIe [1JIK?
8. Kakue 3amaun pemarorcs B pamkax OO1erocy1apcTBeHHOM Ci1y>KObI HaOIt01e-
Huit u koutposs (OI'CHK)?
9. Kakue Bupl HabmoaeHnid ocyecTBisitoTes B pamkax OI'CHK?
10. /late ompeneneHue MyHKTa, CTBOpPAa U BEPTUKAIN, OPTaHU3YEMBIX Ha BOJHBIX
00BbeKTax; ykazarb TpeOOBaHUS MO UX KOJIMUYECTBY M PACIOJIOKEHHUIO.
11. Kakue Buapl nporpamm HaOIIOIEHUN MO TUAPOXUMHUYECKUM U TUIPOOUOTIOTH-
YECKHM I10KA3aTeNsIM BbI 3HAETE U KAaKOBA NEPUOJUYHOCTD UX IPOBEACHHUS?
12. Ilenu u 3aga4u 0OLIECTBEHHOTO MOHUTOPUHTA.
13. Bp16op mpHOpUTETOB MPH NMPOBEIEHUH OOIIECTBEHHOI'O MOHUTOPHHT .
14. OcHoBHbIE TpeOOBaHUS K OTYETY MO UTOTAM MPOBEACHHS OOIMIECTBEHHOTO MO-
HUTOPHUHTA.



4. OCOBEHHOCTHU KAYECTBA BO/bl
B PEKAX IYP

4.1. OBIIAS XAPAKTEPUCTUKA PEYHOM CETH

YeprozeMublil LleHTp OTHOCHUTENBHO OC€ACH MOBEPXHOCTHBIMHU BOIAMHU.
Uepes ero TeppuTOPUIO0 HE TPOTEKAIOT MHOTOBOJHBIE PEKHU, U 3[IECH COBCEM
OTCYTCTBYIOT KpPYIIHBIE BOJOpa3AeiibHbIE 03€pa, pelku 0onota. ITO Kpau
CyXOJI0JIOB, MAaJIOBOJAHBIX BEPXOBHUM PEK U TIPYIOB.

OtnuuutenvHas 4depra pexk UepHoszemHoro llenTtpa — manoBoxaue.
['maBHasg mpuyMHA ATOrO 3aKJIIOYaeTCs, BO-NEPBBIX, B Treorpad@uyeckoM
MOJIO)KEHUM PETrMOHa U, BO-BTOPHIX, B KIIMMAaTUUECKUX 0coOeHHOCTIX. Co
CKJIOHOB PAacloJIOKeHHOH 371ech CpelHepycCKOW BO3BBIIIEHHOCTH OepyT
HayaJio MHOrue npuToku /lona u JlHernpa, KOTOpbIE 110 pa3MepaM HEBEJIU-
KM ¥ HEMOJHOBOJHBI; TIPU 3TOM OOJbIlasi YaCTh BBIMAJAIOIMINX aTMOchep-
HBIX OCAJIKOB HCIAPSETCS, U HA JOJI0 PEYHOr0 CTOKA OCTaeTCs Nullb 125-
150 MM Ha ceBepo-3amane u 70-80 MM Ha roro-soctoke. Kpome mManoBo-
nust s pek UepnozemHoro LleHTpa, Kak U Aj1s peK Apyrux paioHOB Jie-
COCTEIHOM M CTENHOW 30H, XapaKTEpHO KpallHE HEPAaBHOMEPHOE paclpe-
JIEJICHUE CTOKA II0 CE30HaM rojia. 3a KOPOTKOE BECEHHEE MOJIOBOJAbE OHU
copacsiBatoT cBbilie 70 % ro0BOTO CTOKa, 3aT€M PE3KO CHUXKAIOT CBOU
YPOBEHBb, U K CEpeIHrHE JieTa, KOTAa IMOJs OOJIbIIIe BCErO HYXAAIOTCA B
BOJIE, MHOTHE PEKU COBCEM IlepechixaroT. Tak, Ha 10ro-BoCTOKE BOpoHexk-
ckoii obmactu B OacceiriHax butiora, Emanu, Kapauana exeromHo mepe-
CHIXAIOT PEKH C ILIOMIAIbI0 Bogochopa 10 250 kM’, a B Haubolee 3acyl-
mmBBIe TONBI — 10 3000 KM

Pexn YepnozemHoro LleHTpa oTaator cBou BoAbl TpeM MopsaMm. Camas
KpynHas peka peruona — JIoH, BogaMu KOTOPOro opomaercs 0ojbiias 4acTh
TeppUTOpHH, BHagaeT B A30Bckoe Mope. [[Ha, opomaromias ceBepo-BOCTOK,
oTHocuTCcs K Oacceitny Kacnuiickoro mops. Ceiim, [lcen u Bopckiia TekyT Ha
I0ro-3amnaji, B cTopony JlHempa u, clienoBaTelbHO, OTHOCITCS K OacceiHy
YepHoro mopsi.

Ha puc.5 npexncraBieHa cxema peyHou cetu lLleHTpanbHO-
UepHO3EMHOTO PETrHOHA C PACHOJ0KEHUEM NYHKTOB MOHHUTOpPHUHIA 3a-
TPSA3HEHUSI TOBEPXHOCTHBIX BOJI.
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Puc. 5. Cxema peyHoOli CeTH U pacnojoKeHNe MyHKTOB HA0II0IEHHS 32 KaUeCTBOM BOJ
B llentpanbHo-YepHozeMHOM peruoHe (mo marepuanam «Exeronnuka KkauecTBa moBepx-
HOCTHBIX BOJ| cyluu Ha Tepputopun nesreiabHoctd YIMC UO 3a 2002 rony)

B ycroBusx paBHMHHOTO peiibea BoAopaszen MEXIy peKaMu pas3iiny-
HBIX 0accelHOB pUCYETCs HE B BHJE Y3KOH JIMHUM, a Kak 0oJiee WU MEHee
HIMPOKas MoJioca ¢ 3aMeIJIEHHbIM TOBEPXHOCTHBIM CTOKOM. MICTOKM pek pac-
noJjiaratloTcss OObIYHO B CIIA0OBBIPAKEHHBIX BOJOPA3ENIbHBIX MOHMKEHUSIX,
KOTOpBIE €lll€ B HEJJaBHEM IMPOLLIOM HPEACTABISIIN OO0 TUITMYHBIE HU3HMH-
HbIe 00JI0Ta WM JAa’Ke MEJKOBOAHbIE 03epa. B HacTosiiee Bpemsi OOJIBIITUHCT-
BO TakWX BOJOPA3CNIbHBIX MOHMKEHUN XOPOILIO JAPEHUPOBAHO U OT OOJOT U
03€p COXPaHWIKWCh OJIHM MEPTBbIE, HEPACTYIIME TOPPSHUKH, HEPEIKO Tepe-
KpBITBIE JENIOBUAIBHBIMA HaHOcaMu. [lo mepe mnpoaBMKEHHsI BHU3 CJ1a0o
o(pOopMIIEHHOE BOOPA3AEIIbHOE MOHMKEHUE BCKOPE MEPEPACTAET B IIUPOKYIO
IUIOCKOJOHHYI0 Oanky. Ha monorux ckiaoHax OalIku MOSBIISIOTCS NEPBBIC 3a-
JIEPHOBAHHBIE JIOKKU U JIO)KOMHKHU. [I0CTOSSHHOTO BOJIOTOKA 37€Ch €IlIe HET, U
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PACIIOJIOKEHHBIE TI0O CYXHM BEPXOBbSIM PEK HACEJICHHBIC MTyHKTHI MOJb3YOTCS
BOJIOM M3 MCKYCCTBEHHBIX MpynoB. Eille HIke B JHUINE OaTKU MOSIBISIIOTCS
CHayaja TOIKHE WIMCTBIE MECTa CO CTOSYECH, P’KABOM BOJIOM, A 3aTEM YXKE U
POIHHKU. 31€Ch, Y POJHUKOB, U HAXOASATCS HACTOSIIIUE UCTOKU PEKHU.

Cyxue BEpXOBbsSl PEK — XapaKTEPHOE SIBJICHUE JJId BCEro UepHO3EMb.
Hcue3HoBeHre BOJbI B UCTOKaxX OOBSACHSETCS BPE3aHUEM DPEKH, YCHUIIU-
BAIOIIUM JIPEHAXX MECTHOCTH, YTO MPUBOJUT K MOHUKEHUIO YPOBHS T'PYH-
TOBBIX BOJI.

[Tutanue pexk YepHO3€MHOTO 1IEHTPA MPOUCXOIUT 3a CUET aTMOC(EPHBIX
OCaJKOB M TPYHTOBBIX BOJ. M3 3TUX ABYX MCTOYHUKOB OCHOBHBIM SIBJISICTCSI
NUTaHWE aTMOC(PEPHBIMU OCAJKaMU (B TOM YHUCJIE U TaJbIM CHETOM), COCTaB-
nsronee 80-90 %; Ha q0110 TpyHTOBBIX BoA ocTaercs oT 10 mo 20 %.

HecmoTpst Ha TeCHYIO CBsi3b aTMOC(EPHBIX OCaJIKOB C MHUTAaHUEM DPEK,
YPOBEHb BOJIBI B peKax M UX Pacxojibl He OOHAPYKUBAIOT MPSIMOM 3aBUCUMO-
CTHU OT TOJIOBOrO XOJia arMoc(epHbIX ocaakoB. JleTrom, korja B WIOHE U B
UI0JIE BBITIAJIa€T MAKCUMYyM aTMOC(EpHBIX OCaJKOB, PEKH, HA00OPOT, MeJe-
10T U UX YPOBEHb B 3TO BPEMS 3HAYUTEIHHO HH)KE BECEHHETO.

Cambie BBICOKME YPOBHU U HAMOOJIBIIINE PACXO/Ibl BOJIBI B PEKaX HAOJIO-
JAKOTCSl BECHOM, KOT/1a 32 KOPOTKUW CPOK TaJIble CHETOBBIE BOAbI B OCHOBHOM
Macce cOpachIBalOTCA uyepe3 OanKy B peUHBIC TOJIMHBI.

[TonoBoawe B pekax UepHO3eMHOTO 1IEHTpa KPAaTKOBPEMEHHOE U OypHOE.
Takoil xapakTep MOJOBOAbS BBI3BIBAETCS OTCYTCTBHEM JIECOB, BCIEICTBHE
YEero CHEXHBIN MOKPOB B OTKPBITOM CTEMHU CTAMBAET APY>KHO, OYKBAJIHHO Ha
MPOTSIKEHUHN HECKOJIbKUX JHEH. Kpome Toro, u3BECTHOE BIUSHUE OKa3bIBACT
CUJIbHASl pACWICHEHHOCTH pesibeda — 00mIne 6aloK U OBparoB, KOTOPhIE ObI-
CTpO cOpachIBaIOT TaJibie BOJIBI B JOJIMHBI peK. B cpelHeM Ha KOPOTKHil Te-
pHUOJ 1OJI0BOIbsI puxoauTcs 6osee 70 % 00111ero roJoBoro CToka.

[locne BeceHHEro MOJOBOAbS YPOBEHb PEK MOCTENEHHO IMOHUKAETCS.
Jlerom atMocdepHble OCaJKi BIUTHIBAIOTCS MOYBOM U TPATSITCS HA HCHape-
HUE, MIOYTH HE JOCTUTAsl PEYHBIX JOJIMH. VICKIFOUEHHE COCTABIISAIOT SMU3001-
YECKH BBINAJIAI0NIME JIUBHU, KOTOPHIE MOTYT BBI3bIBATh HEMPOIOKUTEIBHBIE
110 BPEMEHU U HEOOJIBIIIKE MO BBICOTE MOIbEMbI BOJbI. HanHu3mmili ypoBeHb
BOJbI HAOIIOJJAETCSl B HAYajle OCEHHU, KOT/a 3amachl TPYHTOBBIX BOJI, TTUTAIO-
IIUX PEKH, HAUMHAIOT UCTOIIAThCS. BO BTOpOI MOJTOBUHE OCEHU MTOHUKEHUE
TEeMIIEpaTyphbl BO3/yXa BhI3bIBACT CHUKEHUE BEJTUUMHBI UCTIAPEHHUS, B CBSI3U C
YeM IOBEPXHOCTHBIM CTOK YBEJIWYMBAETCA M YPOBEHb BOJbI B peKax He-
CKOJIbKO MOBbINIaeTcs. [loBbIIeHnE ypOBHS MPOJIOIKAETCA U C HACTYTUICHU-
€M JIEAOCTaBAa, MOCJIE YErO 3UMON YPOBEHD BOJIbI BHOBb ITOHUKAETCSI.

JlenoctaB HacCTymaeT B CpeJHEM B KOHIIE HOSIOPS MJIM B Hadaje JAeKkaopsi.
Ha ceBepe u Ha ceBepO-BOCTOKE OH HAYMHAETCSl HA HECKOJIBKO JTHEUW paHblIIe,
Ha I0T€ U I0ro-3amnajie pailoHa. BcKpbIBarOTCS peKd B KOHIIE MapTa — Havalie
arnpessi, B 3aBUCUMOCTH OT UPOThL. CpeiHsIst MPOAOIKUTEIIBHOCTD JIEJI0CTa-
Ba — OKOJIO 4 MECHIIEB.
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Ha nuranue pex oka3biBaeT OONBIIOE BIUSHUE TO, YTO OCAIKU B UepHO-
36MHOM [IEHTPE YMEHBIIAIOTCA TMPHU JBWXKEHUU C CEBEpo-3amaja Ha Ioro-
BOCTOK, a BEJIMUMHA UCTIAPIEMOCTH B TOM K€ HampaBJIeHUH, HA000pOT, BO3pac-
TaeT. B CBA3M C 3TUM MOBEPXHOCTHBIA CTOK 3aMETHO YMEHBIIIAETCS B HAIPaB-
JIEHUU C CEBEPO-3aIa/ia Ha Fro-BoCTOK. CpeHUi MHOTOJIETHUN MOJYJIb CTOKA
HA CeBepo-3amajie cocTapisier 4,5 — 5,5 n/c ¢ 1 KM” IUIOImMA/IH; Ha IOr0-BOCTOKE
oH cHmxkaerca 10 3,0-2,0 n/c ¢ 1 kM. CHMKeHue MTOBEPXHOCTHOI'O CTOKA B
CTEIHOW FOr0-BOCTOYHOW PaBHUHHOW YaCTH HAXOJUT OTPAKEHUE B PEUHOU Ce-
TH: OHA CTAHOBUTCSI MEHEE I'yCTOM, a caMH PeKu 0oJiee MaJIOBOTHBIMH.

Bnusinue penbeda Ha pexUM pPEK U TMOBEPXHOCTHBIM CTOK MHO-
rooopasno. IIpexnae Bcero paBHUHHBIN penbed 00yCIOBIMBAET MEJICHHOE,
CIIOKOITHOE TeueHue pek. [loporos, u Tem Oosiee BomomanoB, peku UepHo-
3eMHoro LlenTpa He 3Ha0T. BMecTo moporoB, Ha pekax OOBIUHBI TEPEKATHI —
MeJH ¢ OBICTPBIM TeueHreM. OOpa3oBaHuE MEPEKATOB OYEHB YACTO CBSA3AHO C
BBIHOCAMM OaJlOK U MEJIKHX MPUTOKOB MPOU3BOASIIUX OOJBUIYIO pa3pyIlu-
TelbHYI0 padoty. I[Ipu CXOIHBIX KIMMATUYECKUX YCJIOBUSX, HO MPU Pa3HOU
reoMop(doI0ornYecKor 0OCTaHOBKE, BETWYMHA MOBEPXHOCTHOTO CTOKA OKa-
3pIBaeTCs HeoauHakoBol. Ha CpemHepycCkoi BO3BBIIIEHHOCTH, C €€ pacuiie-
HEHHBIM pesibe)OM, TOBEPXHOCTHBIN CTOK OO0JIbIIIE IO CPABHEHUIO C TIOCKOU
Oxcko-/loHckol HU3MEHHOCTRI0. [Ipu pacuneHeHHOM penbede BhImagaronme
aTMoc(epHbIe OCaJIKu OBICTPO CKATHIBAIOTCS B PEKU, HE YCIIEB YBIAXHUTH
MOYBY M MaJjo MOTEPsIB Ha ucnapeHue. [loaTtomy npu npoymx paBHBIX YCIIO-
BUSIX BOAHOCTH pek CpeHepyCCKOM BO3BBIIIEHHOCTH 0o0Jibllie, 4eM pek Ok-
CKO-JIOHCKOM HU3MEHHOCTH.

Cy1iecTBeHHYIO poJib B (POPMHUPOBAHUM TTOBEPXHOCTHOT'O CTOKA UTPAIOT
oBparu. B ornuuue oT 0anok, MpeaCTaBIsSIOMMUX (POPMBI IPEBHENH SPO3UH,
OBpAaru SBJISIIOTCA MOJIOABIMU O00pa3oBaHUSIMU. MHOTHE U3 HUX BO3HHUKIU U
MOJIYYWJIM Pa3BUTHE 3a moclieHee crojieTre. CKIOHBI OBpParoB 4acTo JIUIIe-
HbI TOYBEHHO-PACTUTEJIBHOTO MTOKPOBA, U TOATOMY Ha HUX OypPHO MPOTEKAIOT
MIPOIIECCHI CMbIBA U pa3MbIBa. [IpOIyKThl CMBIBA U pa3MbIBa B BHUJIE HAHOCOB
B OIPOMHOM KOJMYECTBE MOCTYMAIOT B OAJIKU U PEKH.

B Gacceiine JloHa oBparu pacnpocTpaHEeHbl MOUYTH moBcemecTHO. Oco-
O0eHHO "yacTo oHM BcTpedarores Ha Cpeanepycckoii, Kamauckoit u [TpuBomk-
CKOM BO3BBIIIEHHOCTSX. 31€Ch UMEIOTCS PA3HbIC TUIIBI OBPATrOB: JOHHBIEC OB-
paru, pa3BUBalOLIMECS MO JHY OanoK, OeperoBble WJIM CKJIOHOBBIEC, BO3HU-
KalolIMe Ha CKJIOHAX PEYHBIX JOJUH U OaJIOK, U BEPXOBBIC, MPOPE3AIOIINE
BEPXOBbsI OAIIOK ¥ MPUMBIKAIOIIUE K HUM IUIOCKHUE J0KOUHBI CTOKA.

Ha Cpennepycckoil BO3BBIIIEHHOCTH OCHOBHOE KOJWYECTBO OBPAroB
COCpPEIOTOYEHO B BOCTOYHOW €€ 4acTH ¢ Oojee MepeceueHHbIM pelbedoM.
['myO6una mHOTHUX OoBparoB gocturaet 20 M u Oosee.

K ocHoBHBIM hopmaM penbeda BogocoopoB JIOHCKOTO pailoHa OTHOCST-
Csl peyHbIe JOJIMHBI, 0aJTKU, OBparu, KapcTOBble 0OpPAa30BaHUS, OMOJI3HU U 3a-
NaJIAHBI.
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HUctokn [JoHa — camou kpynHoul pekn HYepHoszemHoro LleHTtpa — Haxo-
narcst B Tynbckolt oOmactu. JIoH BCTymaeT Ha €ro TEPPUTOPHIO HAa MECTE
cteika Tynbckoi, Psa3anckoit u Jlumenkoit oOnacTeid, T€4eT OTCIOAa B IOTO-
I0OT0-BOCTOYHOM HaIpaBJICHUH, paccekas UepHo3emHbll [leHTp Ha 1BE OUTH
paBHBIE IO TUIOIIAAN YacTU. B BepXHeM TedeHuH, 10 YCThs peku BopoHexa,
JloH npokJIaibIBaeT ce0e MyTh MO HEMIMPOKOM JOJIMHE, MECTAMU C KUBOIIHC-
HBIMU HU3BECTHSKOBBIMU OOpbIBaMU. B cpegHeM TeueHHH, HaUMHas OT YCThSI
Boponexa, noyrHa CUIbHO pacIIMPSIETCs, IO MPABOMY CKJIOHY €€ 4acTo Oe-
JICFOT MEJIOBBIE XOJIMbBI U TPSI/IBI.

JloH HecilydyallHO UMEHYIOT «TUXuM». OH 001agaeT HEe3HAUYUTEIIbHBIMU
CPEIHUMHU YKJIOHAMH, COCTaBisiomMMUA B BepxHem TeueHuu 0,00025, B
cpeaneM teuennu — 0,00006. Pycio ero n3obwiyer u3iaydnHamu, repeKaTa-
MU ¥ CIIOKOMHBIMHU TuiecaMu. B cpennem 3a rox {oH y ropona JIucku kax-
JIyI0 CeKyHy HeceT 256 M° Bozbl. CaMblit 3HAUMTENbHBIH TPUTOK JJoHa — pe-
xa Boponex. Ona nMeet ummHy 368 KM mpu miomaay 6acceiina 21 570 k.
l'opoBou pacxon peku y ropona Boponexa 76 M’ BOZBI B cekyHny. /loH u
Boponex — enuncrBennbie B UepHozeMHOM LlenTpe cynoxonnsie peku. JloH
CYJOXOJIEH Ha MPOTSHKEHUH BCETO CPEIHETO W OTYACTH BEPXHETO TECUCHMUS,
Boponex — TONbKO B ITPUYCTHEBOU YaCTH.

Tepputopus JfoHckoro 6acceitHa HEOTHOPOAHA 11O CBOEMY ITOYBEHHOMY
MIOKPOBY M XapAKTEPU3YETCS SICHO BBIPAKEHHOW 30HAJIbHOCTHIO MOYB B Ha-
MPaBJICHUH C CEBEPO-CEBEPO-3allajia Ha IOro-1oro-Boctok. Pexa Jlon nepece-
KAaeT TPU MOYBEHHO-reorpauuecKkre 30HbI: JIECOCTEMHYIO 30HY OMOA30JICH-
HBIX BBIIIEJIOYECHHBIX U TUIUYHBIX YEPHO3EMOB, CTEIHYI0 30HY OOBIKHOBEH-
HBIX U FOKHBIX YEPHO3EMOB.

Ha BpIcOKux Bopopa3znenbHbiX yudacTkax Cpennepycckoil u IIpuBomxk-
CKOM BO3BBIIIIEHHOCTEN pacIpOCTPAHEHBI B OCHOBHOM CEpbI€ JIECHBIC TTOYBBHI,
OTIO30JICHHBIE U BBIIIECIOUYCHHBIE YepHO3eMbl. OKCKO-J[0HCKass HU3MEHHOCTh
XapaKTepU3yeTCs Pa3BUTHEM BBIIIEIOUYCHHBIX, TUITMYHBIX, OOBIKHOBEHHBIX U
F0’KHBIX YEPHO3EMOB U JIYTOBO-U€PHO3E€MHBIX MOYB. [[7151 HU3MEHHOCTH CBOM-
CTBEHHBI TOCTEIIEHHBIA NEPEXOJ MEXAY MOATUIAMH YEPHO3EMOB U KOM-
IJIEKCHOCTh MOYBEHHOTO IMOKPOBA, CBSI3aHHASI C CWJIBHO Pa3BUTBIM MUKPO-
penbedom. CTenHbIe 3aMaguHbl U MJIOCKUE JTOKOUHBI UMEIOT MTOYBEHHBIH TT0-
KpPOB, TIPEICTABICHHBIM KOPKOBBIMH, CpEHE- M TITyOOKO-CTOJIOYATHIMHU CO-
JIOHIIAMH, COJIOASIMU U CEPBIMM OCOJIOJICJIBIMU JIECHBIMHU ITOYBAMMU.

JlonuHBI peK B MOWMAax OTJIMYAIOTCS CJIOKHBIM MOYBEHHBIM ITOKPOBOM
U3 aJUTIOBUAIBHO-IYTOBBIX M JYTOBBIX MTOYB, HA PEUHBIX TEppacax pacroiia-
Tar0TCA MOJIOCHI IECYAHBIX U CYNECUYAHBIX MTOYB.

Ha nmpaBoGepexbe JloHa MOKHO BBIACIUTH TpU MOP(HOIOTUUECKUX TUIA
peuHbIx qonuH. Tun 1 — gonuHbl ceBepHbIX TPUTOKOB (pek KpacuBoit Meuun
u CocHbI), BBIpaOOTaHHBIE B TOJIIIE IEBOHCKUX M3BECTHSIKOB, OTHOCHTEIHHO
y3Kue, 00J1a/larolue HEeIUPOKUMHU TOWMaMu U CIaOOBBIPAKCHHBIMU HaJI-
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MONMEHHBIMU T€ppacaMu, U3 KOTOPHIX Yallle BCEr0 HAOIIOAAETCs TOJIBKO O/I-
Ha IepBas Teppaca, pacnojararomasics, Kak U NoMMa, BHYyTPU U3JIIy4YUHBI pe-
ku. [IoBepXHOCTH Teppac JOBOJBHO KPYTO MAJAET B CTOPOHY pycCila PEKH U K
noiiMe 4acTo MnepexoauT 0e3 pe3Ko BBIPAXKEHHOTO ycTyna. JJonuHbl CpeTHuX
U MajbIX PEK ATOTO TUIa OOBIKHOBEHHO HE UMEIOT OJHOCTOPOHHEH acHM-
METPHUHU CKIIOHOB. YUACTKU KPYTHIX U 00JIee MOJIOTUX CKJIOHOB YEepPEIyIOTCS B
COOTBETCTBHUU C U3TyYMHAMU PyCla PEKHU.

Tumn 2 — nonuHkI, BEIpaOOTaHHBIE B TOJIIE MHCcUEero Mena u mepreisa. K
HUM OTHOcSTCS nonuHbl pek JleBuipl, [lorymanu, Tuxou Cocubl, UepHou
Kanuteel u boryuapku. DTy JOJWHBI JIydllle pa3pabOTaHbl, YeM JIOJHHBI B
U3BECTHSAKAX, HECMOTPS Ha uX OoJjiee MoyIo0i Bo3pacT. [Ipu Takou xe riy-
OWHe Bpe3a OHU IIHpE, MPSMEE U UMEIOT SICHEE BBIPAKEHHYIO aCUMMETPHIO
CKJIOHOB. [IpaBbie CKJIOHBI KpyThi€, YACTO C OOHAKEHUSIMHU Meja, JIeBble —
oosee mosorue. Ho Ha OTAENBHBIX yyacTKax 3TO MECTaMM Hapylaercs: 0o-
Jiee KPYThIM CTAHOBUTCS JIEBBIA CKJIOH, YTO CBSI3aHO, MO-BUAUMOMY, C BIIHS-
HHUEM Ha Pa3BUTHUE JIOJWHBI MECTHBIX TEKTOHUYECKUX CTPYKTYp. boiee mono-
TU€ JIEBBIC CKIIOHBI JOJIMH UMEIOT XOPOIIO COXPAHMBIIHUECS HAAIOWMEHHbBIC
Teppackl; NepBas U3 HUX 4acCTO CIIOKEHA MEeCKaMH. B 3TUX pojiMHax Iocra-
TOYHOE Pa3BUTHUE MOJYYUIIN IOWUMBI C HAJIMYUEM B HUX 03€P.

Ko BTropomy MopdonorudeckoMy TUIY TOJIUH OTHOCATCS TaKXKe JOJUHBI
pek Kamauckoit Bo3BeIeHHOCTH (Oacceitnnl pek [loaropuoit, Ocepenn, Ilec-
koBaTku). OHM Takke ITyOOKO MPOPE3ar0T BEPXHEMEIOBYIO TOJIIY MHUCYETO
Me€JIa U MEPretisi U UMEIOT XOPOIIO BBIPAKEHHYK) ACHMMETPUIO CKJIOHOB ITPU
HOPMAJIBHO Pa3BUTHIX MOWMAaX U HAATIOMMEHHBIX TEppacax.

Ennnyo 5po3MOHHYIO CETh C PEYHBIMU JTOJIMHAMH COCTAaBIISIOT OaJIKH, B
KOTOPBIX HET MOCTOSHHBIX BOJOTOKOB. MHorue Oanku CpemaHepyccKou u
Kanauckoii BO3BBIIIIEHHOCTEH MOPQOIOTHUECKH HMMEIOT YEPThl HEOONBIINX
PEYHBIX JOJHWH, T. €. TOBOJbHO IIMPOKOE THO, HO C CYXUM BpPE3aHHBIM pyC-
JIOM, XOPOIIIO BBIPAXKEHHYIO0 ACUMMETPUIO CKIIOHOB M MHOTJIa TEPPACOBUIHBIC
CTyIeHU Ha OoJiee moJjioroM ckiioHe. ['ycTas pa3BeTBJIEHHAsl CETh OajloK U
rIyOOKHE pEYHBIE JIOJIWHBI CUJIBHO PACWICHWIN PaBHUHY, IPUAAB €l pe3Ko
BOJIHUCTBIN XapaKTeP.

Tun 3 — K HEMy OTHOCHUTCSI IIMPOKas XOpOUIO pa3paboTaHHas AOJIMHA
p. Hup, Bpe3aHHass B OCHOBHOM B TOJIIIY NECYAHO-TJIMHUCTBIX OTJI0KEHUU
NajeoreHa ¢ NpociosIMU OMOK M TOJIBKO B BEPXOBBSIX BCKPBIBAOIIAS MEI U
MEJIoNnoI00HbIe OTIoKEeHUsI. OHa MMEET KpPyThie MpaBble CKJIOHBI MOYTH Ha
BCEM IMPOTSKEHUH, MIHAPOKYIO MOWMY C MHOMXECTBOM O03€p-CTapull U HaJ-
MOWMEHHBIE TEPPACHI, PA3BUTHIE IPEUMYILECTBEHHO T10 JIEBOOEPEKBIO.

Peunsie nonauHbl 1eBoOepexkbs [oHa B mpeaenax Okcko-/[oHCKON HU3-
MeHHOCTH — BopoHnexa, Ukopua, butrora, Emanu, Casanbl, Boponsl, Xompa
U JIPYTUX — PE3KO OTJIMYAIOTCS OT JIOJIMH €ro MpaBoOepekbs. ITU PEKH, pa3-
BHUBAsICh B YCJIOBUSAX JIEFKO Pa3MbIBAEMBIX PBIXJIbIX IMECYAHO-TIMHUCTBIX I1O-
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pOJI HEOr€Ha M YETBEPTUYHOrO MEpPUOJA, a TAKKe HEOOJIBIINX OTHOCUTENb-
HBIX BBICOT MECTHOCTH, C(HOPMHUPOBAIA OYEHBb IIUPOKHUE JOJTUHBI C HAAMOMN-
MEHHBIMHU TeppacaMu IIPU OTHOCUTENIHHO Heriyookom Bpese. lllupuna moiim
peku Boponexa, buttora, Xomnpa koe-rae gocturaetr 3 kM. Bee nepeunciien-
HBIE PEYHBIE TOJMHBI UMEIOT XOPOIIO BBIPAXKEHHYIO ACHMMETPHUIO CKIIOHOB —
KPYTbI€ MOYTH HAa BCEM NPOTSIKEHUU, 3a MCKIIOUEHHUEM CaMbIX BEPXOBHEB,
IIpaBbI€ CKJIOHBI U MOJorue — jeBble. bankun Oxkcko-J{0HCKON HU3MEHHOCTH
TaK)X€ BpPE3aHbl HETJTYOOKO W B MPHUBOAOPA3EITBHBIX YACTIX CMEHSIOTCS IO-
JIOTUMH JIOIUHAMH.

Ha IIpuBomxckoi BO3BBIIIEHHOCTH B Oacceiine [{loHa HamOoiee pas3Bu-
ThI JJOJIMHBI BEPXHUX TeueHUU pek Boponsl u Xonpa, Menseauus u Mnosiu.
OHu xopomio pa3paboTaHbl U MMEIOT SCHO BBIPAXEHHOE ACUMMETPUYHOE
ctpoeHue. [IpaBble UX CKJIOHBI BO3BBIIIEHHBIE, KPYTHIE, JIEBBIE — ITOJIOTHE C
cepuen HaaIlOMMEHHBIX Teppac. I1olmMel mmpokue.

NHaukaTopsl THIPOrE€OJOTHYECKUX YCIOBUA MECTHOCTH — OIIOJI3HU Ha
CKJIOHAaX PEYHBIX JI0OJUH, Oanok u oBparoB. Ho B Oacceitne Jlona oHM moJty-
YUJIM JOCTATOYHO MHUPOKOE PACIIPOCTPAHEHHE TOJIBKO HA OBPAXKHBIX CKIOHAX
no npaBoodepexbro [Jona (Cemunykckui, I[laBnoBckuil paiionsl BopoHex-
CKOM 001acTH), B BepXoBbsiX p. COCHBI, 1O JOJMHAM Psiia MPaBbIX MPUTOKOB
JloHa 1 Ha [IpUBOIKCKON BO3BBILLIEHHOCTH.

3nech MOP(HOJIOrHYECKH MOXKHO Pa3IMYUTh: UPKOOOpa3HbIE OMOJI3HH,
IPEACTABIISIONINE PE3KO OUEpUEHHBIE AYTOOOpa3HON MOBEPXHOCTHIO BHIEMKHU
Ha CKJIOHAaX, U ONOJI3HU C HEPOBHOU OYyTpUCTON MOBEPXHOCTHIO.

XapakTepHbIMU (POpMaMU MHOTHX TIJIOCKUX MEXIYPEUHBIX MPOCTPAHCTB
OacceitHa JloHa SBIAIOTCS 3amaJiMHbl — 3aMKHYTHIE YTIyOJeHUs MOBEPXHO-
CTH, OOBIYHO KPYIJIOW WM OBaibHOUW (hopmbl. Pasmepsl ux KojaeOIIOTCS OT
HECKOJIBKUX JIECSITKOB JI0 COTEH METPOB B IONEPEYHUKE MpHU TIyOWHE 10
1 — 2 M. MHorue 3anaauHbl 3a00JI0OYEHBI WM 3aHATHI HEOOJBIIMMH TIO-
CTOSSHHBIMH WJIM BPEMEHHBIMHM O3epaMH. Hepeako OHM MOKPBITHI KyCTapHHU-
KOBOM PACTUTENIBHOCTBIO U OJarojapsi 3TOMy XOPOLIO BBIIEISAIOTCS HA (poHe
CTEIHBIX MPOCTPAHCTB. ['eHEeTUUECKU paccMaTpuBaeMble MUKPOGOPMBI PEb-
eda npencTaBisioT cCOOOM MEPBUYHBIE €T0 MOHUKEHHUS, YCUICHHBIE MPOILIeC-
camu cyddosun. 3anaguHbl 3aI€PKUBAIOT CTOK TaJbIX U JIOXKACBBIX BOJ U
ATUM CITOCOOCTBYIOT OOBOJTHEHUIO MECTHOCTH.

B 0Gacceitne [lona 3anmaaumHbel HamOoJiee paclpOCTPAHEHBI Ha IJIOCKUX
Mexaypeubsix Okcko-/[oHCKON HU3MEHHOCTH, OCOOEHHO Ha BOA0COOpax peK
Boponexa, Hkopua m butiora. OtrnenpHble 3amaivHbl BCTPEUYAKOTCA Ha
CpenHepycckoi BO3BBIIEHHOCTH, B YaCTHOCTH B MexAypeube Jlona — Bopo-
HEXa.

[Iepexogum K KpaTkoMy onucaHuro pexk UepHoszemHoro llenrtpa. Yua-
cTOK JloHa, MPOTEKAIINN 10 UCCIENYEMON TEPPUTOPUHA B MEPUINOHAIBHOM
HaIlpaBJICHUU, HOCUT Ha3BaHue Bepxuero Jlona. IllupuHa pycina B MeXEHb
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Ha ceBepe He mpesbimaetr 100150 M, Ha rore pacmupseTca MeCTamMu N0
300 m. JIHO peku mecyaHoe, MHOTO TEPEeKaToB, 0OPa30BABIIMXCS BCIEIACTBHE
3arpOMOKICHHS PEKU KOHYCaMH BBIHOCA TTPABOOEPEKHBIX MPUTOKOB U OAJIOK.

BecenHee 110y10Bo/Ibe, 0COOEHHO Ha CEBEPE, B CBSI3U C Y30CThIO JIOJUHBI,
OueHb OypHOE;, Ha y4yacTKaxX C IIMPOKON TMOMMON aMmIUIMTyna KoJieOaHuu
YPOBHSI CHUKAETCsl. B pe3ynbpTare Toro, 4To peka BCKPBIBAETCS CHU3Y BBEPX
[0 TEYECHUIO, a 3aMEP3aeT CBEPXY BHU3, 3aXKOpPbl U CBSI3aHHBIE C HUMHU He-
OOBIYHO BBICOKHE MOBEMBI BOJIBI HE XapaKTepHbI 1Jis JloHa.

Pexa BopoHex — camblii KpynHbI npuToK Bepxuero Jlona. /lnuHa ee
368 kM, Iomaaes 6accerna — okoio 21 500 kM°. COBCTBEHHO Boponex 00-
pasyercs ot cnusiausa JlecHoro Boponexa ¢ [TonsHbiM Boponexem. cTokn
ATUX PEK JIekKaT Ha IUIOCKOM CTEITHOM Bojiopasjelie u cjiabo Bpe3aHsbl. [Ipa-
BBIN CKJIOH JOJWHBI KpyToil. [lo neBoOepexpio TAHETCS HIMpOKas moMa u
HaJIMOMMEHHBIE Teppachl. BcieacTBue OONBIION ITUPUHBI MOMMBI MOABEM
BOJIbI B TOJIOBOJIbE HEBENUK. OH JocTUraeT Makcumyma — 6,6 M — B YCThE,
rae Boabl Boponexa mnoanuparorcs pasnuBom Jlona. Ilommop pac-
poCTpaHsieTcsl o peke Bbille T. Boponexa. B cpeanem TedeHun BOJbBI Be-
CEHHEr0 MOJIOBOJbSI PA3JIMBAIOTCA B IIMPUHY Ha 5 kM. Boma p. Boponexa,
MPOTEKAOIIET0 IO PaBHUHE, 3HAYUTEIBHO CBETIEE BOAbI JJoHa.

baccerin p. butior, neBoro nputoka JloHa, pacmoyioKEH LEIUKOM Ha
Okcko-JloHCckoM HM3MeHHOCTH. JlmmHa butiora 379 xm, miomans OacceiiHa
8840 KM’ [IpoTekas 1o phIXJIBIM JEIHUKOBBIM U MEJIOBBIM OTJIOKEHUSM, bu-
TIOT BbIpa0OTaJ MIMPOKYI0, HEPABHOCKIOHHYIO B CPEHEM M HIKHEM Tede-
HUHU JO0JIUHY. J[HO peKH MINCTOE, TEUEHHE OYEHb MEJIEHHOE, B PyCJIE MHOTO
IIMPOKUX 3aBOJIEM M TUIECOB, MOJYYUBIIUX Y MECTHOI'O HACEJICHUSI Ha3BAHUE
o3ep. [lonbem Boabl B ooBObE Hocturaet 1,5-2,0 M (1o HabmoAeHUSM 32
1928-1931 rr.).

Pexa beictpas CocHa, npaBblii npuTok Jlona, mnpopeszaer CpenHe-
Pycckyro Bo3BhIIEHHOCTH Ha ceBepe UepHozemHoro llentpa. JlinHa pekun
302 kM, mromans O6acceitna 17 350 xm’. JlomuHa 00pasyeT HECKOIBKO Pe3-
KuX 1oBopoToB. [loitma pexn y3kad. [logbeM BOIbI B MOJIOBOJIbE BHICOKUN —
ot 6 10 10 ™.

Pexa CeBepckuit JloHeln — caMblii KpyITHbIA TPUTOK JloHA. 3a ucKiItoue-
HUEM HCTOKOB, PAaclOJIOKEHHBIX ceBepHee benropona, pexka mpoTekaer 3a
npeaenaMu UcciaeayeMoro pernona. HampaBineHue TedeHus peky B Mpeaenax
benropojckoit obmactu ¢ ceBepa Ha 1or. bacceliH pacnoioXeH Ha I0KHOM
ckJioHe CpeaHEPYCCKOM BO3BBIIEHHOCTH.

Penved OacceiiHa mpencTaBiigeT MPUIIOAHATYIO BO3BBIILICHHYIO PaBHU-
HY, CWJIBHO W3PE3aHHYIO JIOJMHAMHU PEK, PYYbEB, CYXUMHU Pa3BETBICHHBIMU
OaikaMu ¥ OBparaMu.

[TouBbI pe/icTaBICHBI YEPHO3EMAaMU, CyNeCKaMu U neckamu. OBpaxHO-
Oaio4yHasi ceTh UMEET 3HAYUTEIbHOE OOHAKEHHE KPACHBIX IJIMH U MEJOBBIX
IIOPOLI.
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OcHoBHas 1I0IIAb OacceiiHa pacnaxaHa. Jleca, B mpenenax OacceiiHa,
BCTPEUAIOTCA JMIIb H3pEJKa, B BHUAE OTIEIbHBIX MacCHUBOB. B pailone
c. Jlansuue Ilecku nec pacmosiokeH Ha BO3BBIIIIEHHOM, MpaBoM Oepery. O0-
11as1 3aJIECEHHOCTh OaccerHa — 8-9 % Bcel ero miomnamgm,

JlonmuHa pexku WU3BWIMCTAas, B palioHe ropojia benropona 3HaUYUTEIBLHO
pacmipena. [llupuna JOJIUHBI HA BCEM MPOTSHKEHUU U3MEHSIETCS B Mpejieiax
0,8-4,2 kM.

[Toiima mpeumyiiecTBEHHO ABYCTOpoHHAsS. [Ipeobnamaromias mupuHa
novimel 0,5-0,7 kM, BO MHOTHX MecTax pacmmupsiercs a0 1,2-1,4 km. B paitone
c. Janpaue Ilecku mmpuHa modmsel okojo 1,1 KM, HaUMHAET 3aTOILISATHCS
npu ypoBHe 320 cM Hajg HynéMm rpaduka. [loiima u3pesana crtapopedbsiMu,
KOTOpPBIE YaCThIO IPEBPATUINCH B MOMMEHHBIE 03¢epa [17].

Pycno pexu uzBmimcroe, B paiione c. Jlanpuue [lecku cnabousBuimncToe, B
MexeHb mmpuHor 10 — 12 M. [Ipeobnanatomas mmpuna pexu 10 — 15 M, mec-
TaMH HECKOJIbKO OOJIbIIIE.

['myOuna pexu konednercst ot 0,4 — 0, 7 10 5 — 6 M, B OTACIBHBIX MECTaX U
oombIe. CKopocTh TeueHus koneosercs B npeaenax 0,2 — 0,8 m/cek.

PexxuM peku oTiIMdYaeTcst 3aTsDKHBIM XapaKTEpPOM MOJOBOABS, YTO 00b-
SCHSETCS TIMPOKO 3a00JOUYEHHOW, TYCTO 3apoCIIedl MOWMOW, WMEOIIeH
OOJIBIIYIO MOTJIONIAIOIIYI0 CIIOCOOHOCTh M MEJUICHHYIO OTJauy.

Pexa Xomep, Bropor mno BenuuumHe npuTok JloHa, 3axomur B Yep-
HO3eMHBIN [{[eHTp JauIIh HEOOIBIITUM OTPE3KOM CPEHETO TCUCHUSI.

Kpaiinuii ceBepo-BocToKk UepHO3eMHOro peruoHa opomaercs p. [{Hou,
KOTOpasi SIBJISIETCS JIEBBIM MPUTOKOM peku MokKIiu U OepeT CBOE Hayajio B
87 kM 1oxxkHee T. TamboBa. [Iporekaer pexa mo TamMOOBCKOM paBHHHE, KOTO-
pasi B reoMmop(oI0ruuecKkoM OTHOIICHUH JOBOJIBLHO OJTHO00Opa3Ha, BBICOTHI €€
koJneomtores B nipeaenax ot 100 go 200 m.

Bonopasnen p. [{ab1 Hanbosee BHICOK M pacujIieHEH, a B BEPXOBBSIX pe-
k1 YenHnoBo# (nmputok p. L{Hbl) HaxoauTcss Hambosiee BbIcoKas Touka Tam-
OOBCKOM paBHUHBI, gocturaromias 207 m.

bacceitn p. I{Hbl TpannuuT ¢ OacceiiHaMu pek: Ha 3amaje — IloabHOTO
Boponexa nu Matbipsl, Ha tore — buttora n CaBabl, Ha BOCTOKE€ — BOpOHBI.

Ha BceMm MNpoTSKEHHH peKa MPOTEKAET MO BOJHUCTOM, MEPECEeUEHHOM
oBparamu, OalkaMd U OOKOBBIMH JOJMHAMH MECTHOCTH, CJI€Ba MPEU-
MYILECTBEHHO OTKPBITOM, paclaxaHHOMW, a CIpaBa — 3aHATOM Ha OTIEIbHBIX
y4aCTKax CIUJIOIIHBIM U PEAKUM CMEIIAHHBIM JIECOM; YACTUYHO BCTPEUYAIOTCS
3a00JI0YEHHBIE YYACTKHU.

JlonuHa peku ci1abOW3BUIIMCTAsl, MECTaMHU TIpsiMasi, B BEPXHEW 4YacTu
Oaccelina (110 ¢. baxapeBo) KOpBITOOOpa3Hasi, HUKE U JI0 YCThI UMEET 03€-
poBuanblie pacmmpenus. [llupuna ee uzmensiercs ot 0,8 — 1,0 km B BepxHEM
TEUEHHUH N10 5-7 KM — B CPEAHEM U HMXKHEM, C OTHAEIIbHBIMU PACIIUPEHUSAMU
1o 10 km. Haumenbimas mmpuHa — okoJo 0,5 kM.
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Cknonbl 1onuHbl BeicoTor 10-30 M (Mectamu 10 70 M), ITOJIOTHE U yMeE-
PEHHO KpYyThI€, IEPECEUEHBI OBparamu, OajikaMu U JIOJMHAMU PUTOKOB; JIEBBIN
CKJIOH ITPEUMYILIECTBEHHO OTKPBITHIM, IPABbIN — MOYTH BCIOAY MOPOCIIHIA TyC-
THIM WJIM PEIKUM CMEIIAHHBIM JiecOM. CKJIOHBI CJIOKEHBI TECYaHbIMUA U CYTIEC-
YaHBIMU TPYHTaMU C BHIKIIMHUBAIOIIEHCS MECTAMU KPACHOM TJIMHOM.

[ToliMa peku MPEUMYILIECTBEHHO ABYCTOPOHHSS; IIWPHUHA €€ IO JJINHE
PEKU HEpAaBHOMEPHA: UMEETCS PAJl PACIIMPEHUN U 3HAYUTENBHBIX CY>KCHUMH;
10 yCThsl peku JIumoBuIla oHa HE MPEBbIIAET 1 KM, HUXKE YBEIUIUBACTCS J10
2,0-4,0 xm; HanOonpias mupuHa 10 kM, HauMensbas — 0,1 kM.

[ToBepXHOCTh MONMBI MPEUMYIIECTBEHHO OTKPHITasA, JIyroBas, MECTaMu
NOpOcCIIasi JECOM WM KyCTapPHUKOM, IEPECEYEHA O3€paMu, CTapUllaMHU U
J0>K0MHAMH, TTOPOCIIIMMHU BOJTHOM PACTUTEIHHOCTHIO U TIEPECHIXAIOIIUMH Jie-
TOM; B CPEJHEM U HWIKHEM TEUCHUHU BCTPEUAIOTCS B OOJIBIIIOM KOJUYECTBE
3a00JI0YEHHBIE YYACTKH.

Pycno B BepxHEM U CpeHEM TE€YEHUU CUIBHO M3BWIKCTOE, B HUKHEM —
U3BUJIMCTOCTh YMEHBIIAETCSI M YaCTO BCTPEYAETCS MPSIMBIE YUACTKHU.

[HIupuna pycia B mexeHb nocturaet 230 M. Ilnecsl u nepekatsl yepe-
nytoTcst mpuonu3utesbHo uepes 0,5-2 km. ['myOuHa Ha nepekaTax COCTaBIISIET
0,3-0,9 M (uHOTHA 70 2 M), B uiecax — 1,0-4,5 M; CKOpOCTh TEUEHHS Ha TIe-
pekatax 0,30-0,55 m/c., B miecax — 0,04-0,10 m/c.

bepera pycia kpyTble, OOphIBUCTBIC, HA M3JIy4YMHAX WHOTJA TMOJIOTHE,
BbicOoTOU 0,5-4 M (peako no 6,5 M), IPEUMYIIECTBEHHO OTKPBIThIE, MECTAMU
MOPOCIIINE PEIKUM CMEIIaHHBIM JIECOM WUJIA KYyCTaPHUKOM.

Jlecuctocth coctaBusier 10-15 % ot Bceit mnomanu O6acceiina. Hanbo-
Jee 3aJIeCEHHOW 4YacThio OacceiiHa siBhsieTcs mpaBoOepexnse p. LlHbl Hibke
yCcThs peku Kapuas.

baccelin pexkn CeilM pacnoJioKEH Ha FOro-3anagHoM ckiioHe CpenHe-
PYCCKOM BO3BBIIIEHHOCTH, BBITSHYT C BOCTOKA Ha 3ama.

B neHTpanbHON 4YacTH 3HAYUTEIBHO PaCHIMPSETCS 3a CYET 0acceiiHOB
pek Tyckapu u Canbl. JliinHa Oaccelina p. Celim B nipenenax Kypckoit 00-
nacty — 320 kM, peobiiaaronas mupuHa — 60 kM, HanOoJbIIAs HIUPUHA —
130 km.

[ToBepxHOCTH OacceiiHa MpeAcTaBisieT COOOI MPUIIOAHATYIO PaBHUHY,
U3PE3aHHYIO JOJIMHAMU MTPUTOKOB, CYXUMH OQJIKAMU U OBparamu.

JlonHa peku TparnenenaanbHas, upuHa Kojebiercs oT 2 10 9 kM, HO B
OTZIEJIbHBIX MECTaX B CPEIHEN M HWXKHEW YacTU PEKU PACIIUPSIETCS 0
10-15 kM (c. banuiy, r. PeuibCk).

CKJI0HBI TOJIMHBI ACUMMETPUUHBIC: TIPaBbiii — BeICOKUM (30-40 10 65 M),
KpyTOM, MECTaMH OOPBIBUCTHIN, MMEET, KaK MPaBUIIO, PE3KO OYEPUYEHHYIO
OpoBKY. JIeBbIil — 3HAUUTENBHO HUKE MTPABOT0, TPEUMYIIIECTBEHHO MOJIOTHIA.

JlonuHa pexku uMeeT 3 Teppachl: HIXKHSS, IOWMEHHAs!, BO3BBIIIAETCS HAJl
MEXKEHHBIM YpOBHEM Ha 3-4 M, cpeaHss, Haayrosas, gocturaet 15-30 m u
BEPXHSS, IEPEXOIAIIAS B BOJIOPA3IEIBHOE IIIATO.
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[oiiMa pexu UMeeT NpeodIaAAoIIYI0 UPUHY B cpeaHen yactu 0,5-1,0 km,
B HkHeH — 1,5-2,0 kM, U300MITyeT MHOTOUNCIICHHBIMU CTapuIlaMu U 3a00-
JOYEHHBIMU MecTaMu. Hambosiee KpymHBIMU OOJIOTHBIMH MAacCHUBAaMH SIBJISI-
totcs ['mymkoBckoe, KopeHeBckoe 60510To 1 00J10TO B ycThe peku CBaribl.

Pycno peku H3BUIHMCTOE, MPOPE3AET MOWMY B PA3JIWYHBIX HAMpPaB-
JIEHUSX, HO TATOTEET, MPEUMYILECTBEHHO, K BO3BBIIIEHHOMY MPABOMY CKJIO-
HY JOJIVHBL.

bepera pexku HU3KHE, OPOBKHM BO3BBIIIAIOTCSA HaJl MEKEHHBIM YPOBHEM
Ha2—3 M.

[Ipeobnanaromias mmpuHa peku 70-80 M, riryouna no ¢apsatepy — 1-2 M,
Ha niepekatax 0,4-0,5 M, ckopocTh TeueHus koneosercs ot 0,20 go 1,00 m/c.

Jloxke peku TMecHaHO-TIAMHUCTOE, 3apacraroliee, ciadonepopMupy-
IOIIIEECS.

YKJ10HBI B BepXOBbiAX pocturatoT 20-25 cm Ha | kM, HM>KE BNaJIeHUs pe-
ku Tyckapp — 5-8 cM Ha 1 kwm.

[IpeobnanaromMy MOYBaMU  SIBJISIFOTCSI MOIIHBIE U BBIIIETOYEHHBIE
YEepHO3E€Mbl U YEPHO3EMOBHUHBIE TOYBBI. DTHU TMOYBBI O0JAJAIOT MPOYHOUN
3EpHUCTON CTPYKTYpOU, OJaronpusTHON JJis yBIAXHEHHS MOYBBI U TMpOCa-
yuBaHUs B TPpyHT arMocdepHbix ocaakoB. bonee 80 % moBepxHocTu Oacceil-
Ha pacnaxaHo.

PacTuTenbHOCTh MPEUMYIIIECTBEHHO CTEIHOIO TUMA. 3aJ€CEHHOCTh 0ac-
ceifHa coctaBisieT 8 %. Jleca pacmosararoTcss HEOONBITUMM MsATHaMU. Hawu-
Oosee 3HauUTEIbHBIE MacCUBHI — y Poiibcka u B Oacceitne peku Cparmbl. 3a-
00JI04YE€HHOCTh OacceliHa He3HAYUTENIbHA U OTHOCUTCS K TIOWME PEKH.

ITo BogHOMYy pexxkumy p. Ceilim oTHOcuTCsa K BocTtouHo-EBponeiickomy
THUITY, XapaKTepU3yIOLIEMYCsI BBICOKUM BECEHHUM IOJIOBOJILEM, HU3KOM JIET-
HEW MEXXEHBIO, ITPEPHIBAEMON JOKIEBBIMU NABOJKAMU, U YyTh MOBBIIIEHHOU
OCCHHEH U 3UMHEU MEXKECHBIO.

Becennuit moabeM ypoBHEH 0OBIYHO HaYMHAETCA B KOHIIE MapTa, Korja
peKa enle NOKphITa JIbIOM.

[Iuk MOTOBOABA 3a4aCTYIO MPOXOAUT BO BPEMS JIEA0X0a HIIH YEPE3 HE-
CKOJIBKO JIHEW MOCJe OYMIIECHHUS] PEeKH OTO Jibaa. OOBIYHO MOJOBOJBE HO-
BOJIBHO PACTAHYTO, MPOXOJUT 2-3 BOJIHAMHM, IpOoAoJKaeTca otT 1 1o 2,5 Me-
CALIEB, COMPOBOXKAAETCS IIMPOKUMU MTOMMEHHBIMU Pa3JIMBaMHU.

[TogbeM ypOBHS BOIbI OO HACTYIUICHHS MAaKCHMyMa MpPOAOJIKAETCS
12-30 nHell, ”HTEHCUBHOCTH noabemMa — oT 10 10 120 cM B cyTKH.

Peunsie Boabl Ha tore YepHozeMHOTO LleHTpa 4aCTUYHO HUCIIOJIB3YIOTCS
JUIsl OpollieHus: moceBoB. OiHaKO 00IIME pecypChl UX HEBEJIMKHU U BOJOCHAO-
KEHHE TOPOJIOB U KPYIHBIX MPOMBIIUICHHBIX NPEANPUITUN B JICTHEE BpeMs
CTAHOBUTCSI OJTHOM M3 OCTPBIX XO3AMCTBEHHBIX MpoOJieM peruoHa. Ha Heko-
TOPBIX PEKAX CO3JaHbl KPYIHBIE BOJIOXPAHIIMIIIA.
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4.2. ONEHKA 3ATI'PA3HEHUSA IIOBEPXHOCTHBIX BOJ1

Ha tepputopun LlentpanbsHo-YepHO3€EMHOIO peruoHa OCHOBHOW 00beM
HaOJII0ICHUH 3a 3arps3HEHHEM BOJIOEMOB MPOBOJIT MoApa3aeiacHus [ uapo-
METEOpOJIOTHYECKOi ciyk0bl. [IToMMMO ATOTO Ha OTHAENIBHBIX CTBOpaxX Opra-
HU30BaHbBI OTOOPHI MPOO CHIIaMU CHEIMaMCTOB Jaboparopuii «Kypckreomo-
HUTOPUHIY, «JIUMEIKreoOMOHUTOPUHTY, «l[HUWHCKas INUII030Basi CHUCTEMay.
YpoBHH 3arps3HEHHs] BOJHBIX OOBEKTOB UepHO3eMbsi MpOaHAIM3UPYEM Ha
npumepe ganabix 2002-2003 rogos [16, 17].

4.2.1. Yepnomopckuii ruaporpadpuiyecknii paiiox
Bbacceiin p. {nenp

B 2003 roay namboJibliiee BIUSHUE HA THUAPOXUMUUYECKUN PEKUM BOJI-
HbIX OOBEKTOB Ha TeppuUTOpUU OacceitHa p. /[Henp, Kak U B MpeaIIEeCTBYIO-
M€ TOJbl, OKa3blBAJIM CTOYHBIE BOJABI NPEANPUATAN  KUIULIHO-
KOMMYHaJIbHOTO XO3SIIICTBA, MAIIMHOCTPOEHUS M METauio00padOTKH, TOII-
JIMBHO-3HEPreTUYECKOr0 KOMIUIEKCA, NHUILEBOM, CEIbCKOXO3SIUCTBEHHOU U
OPYTHUX OTPACi€l TPOMBILLIEHHOCTH.

Bonooxpannbsie Mepornpusitusi B Kypckoil o6nactu npoBoauiaucs Ha Mu-
xamnnoBckoM ['OKe, na MVYII «I'opBogokanam» . JKenesnoropcka, Ha Kypckoit
TOLI-1. C nensio ynydiieHnss BOOZOHOCHOCTH PEK B TEUEHHUE TOJAa ITPOBOIWIINCH
paboThI MO pacurcTke U baroyctpoicTBy pek Ceiim, Tyckaps, Kyp.

Ha teppuropuu Kypckoit obnactu 3arpsi3SHEHHOCTh BOJIBI PeK OacceitHa
p. JHenp mo-npekHEMy HECKOJIBKO BBIIIE, YEM Ha TEPPUTOPUU COCETHHUX
obnacteil. B 2003 roay CylieCTBEHHbIX M3MEHEHHMM B KaueCTBE BOJIbI PEK
3TOro OacceliHa HE MPOU3ONUIO, HO B OOJBIIMHCTBE CTBOPOB HAMETHUJIACH
TEHJEHIIMA YBEIMYEHUS KOMOMHATOPHOI'O HWHIEKCA 3arpsi3HEHHOCTH BOJIBI,
YTO MOBJIMSJIO HA U3BMEHEHME KJlacca KadecTBa BoJibl B 44 % CTBOpPOB €O 2-T0
Kjacca (ciabo3arpssHeHHas) Ha 3-M Kiacc paspsja «a» (3arps3HeHHas), B
7 % ctBOpOB — HaobOopoT. B 70 % cTBOpOB npeobiamana Bojaa 3 Kiacca Ka-
yecTBa pazpsaga «a» (p. Ceim Hmxke rr. Kypck, JIbros, Peuibck, p.n. Terku-
HO; p. Tyckapp Humxke r. Kypek; p. Peyr Hmxke r. Kypuaros; p. CBama —
ci. MuxanmnoBka, r. [Imutpues; p. Ycoxka Boiie r. @arex; p. Ilcea B uepte
u Hke T. O00sHb, Ha rpaHulle ¢ YKkpauHo. 3Hauenus YKM3B cocrassiiu
2,02 -2,87 (1,18 — 2,61 B 2002 r.). Ha puc. 6 nipesicTaBiieHO paclpeiesicHue
3arpsizHstonux Bemniects 1o p. Ceitm B 2002 roxy.
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Puc. 6. Pactipenenenue 3arpsi3Hstomux Bemiects 1o peke Ceiim B 2002 roxy

3arps3HAOMUMEA ObUTH 6-7 WHTPEIMEHTOB U MOKa3aTesell KauyecTBa BO-
16l U3 15 yYTeHHBIX B KOMILUIEKCHOU oreHKe. KoagduinmeHT KoMIIeKCHOCTH
3arpsI3HEHHOCTH BOJIbI 3TUX PEK ObLJI HECKOJIBKO BBIIIE, YEM B MPEIbLAYIIEM
roay (9,6 — 28,7), u coctaBinsn 16,2 — 33,1 %. K Hanbosnee xapakTepHbIM 3a-
TPSI3HSIONIMM BEIIECTBAM OTHOCUJIMCH COETUHEHUSI MEIU, KOTOphie B OO0JIb-
IIMHCTBE CTBOPOB OOHAPYXUBAJIU B KaXJOW TpoOE BOJbBI, B OTIEIbHBIX
ctBopax B 71 — 86 % mpoO BOBI, CPeAHETO0BBIC KOHIIEHTPAIIMM COCTaBIISIN
3 — 5 1K, makcumanbubie nocturainu 6 — 8 IIJIK. Haubonee BhIcOkMEe KOH-
uentpaunu (8 IIJIK) perucrpupoBanucey B Boze p.Tyckapp Huxe r. Kypck,
p. Peyt Hmxe r. Kypuaros u p. [Icen Ha rpanuie ¢ YkpauHoi. B otnenbHbIX
CTBOpax KpOME€ COEAMHEHUN MEIU K XapaKTEPHBIM 3arps3HSAIOIIMM BEIIECT-
BaM OTHOCWJIMCb aMMOHUWHBIA U HUTPUTHBIA a30T C MOBTOPSIEMOCTBIO CIIy-
yaeB npesbimieHud [IJK 57 — 75 % u 83 — 100 %, cpeaneroqoBbie KOHIEH-
Tparuu coctaBisin 1-2 IJIK u 2-4 T1JIK, makcumanbshbie — 2-3 u 3-12 T1JIK
CcOOTBETCTBEHHO. /{11 Bonbl p. Peyt Huxke r. KypuaroB u p. Tyckapp HUke
r. Kypcka xapakrepHa 3arpsisHeHHOCTh HedTenpoaykramu Ha yposae 1-2 [TJIK
(MakcuManabHble KOHILEHTpauuu cocTtaBisuim 2-4 I1/IK), dactoTa ciydaes
npesbimenus [1/IK nocturana 71 — 83 %. B Boae pex oOHapyKUBaIH JETKO-
okucisieMble oprannyeckue BemiectBa (o BIIKs), ubu cpenHeromgoBbie KOH-
IEHTpaluy ObUIM B TpejeiaX HOPMATHUBOB, MaKCUMaJbHbIC KOHIIEHTPALIUU
He npeBbimanu 2 [1JIK, noBropsiemocTs ciayudaeB npesbiienus [1/IK koneba-
Jack B mpenenax 29 — 86 %.
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2-M KJaccoMm KauecTBa (ci1abo 3arpsi3HEHHas) XapakTepu3oBaiach Bojia
p. Ceiim Boiiie rr. Kypcek, Peuibek; p. Tyckaps Boiie r. Kypcek; p. PeyT Bblie
r. KypuaroB; p. CBana Hmxe A. ParmMoHOBO; p. Ycoxka Humxke T. darex;
p. IlcennBeime r. O6osiub, p. Cymka B uepre CiI. 3aMOCThE. 3HAUCHHS
YKUN3B cocrasmsumm 1,51 — 1,9. I3 15 y4TeHHBIX B KOMIUIEKCHOM WHIPEIN-
€HTOB U IOKa3aTeseil kauecTBa BOAbI 5 — 7 ObLIM 3arps3HstomuMu. Koagdu-
IUEHT KOMIUJIEKCHOCTHU 3arpsi3HEHHOCTHU BOJIbI THUX PEK ObLI HEBBICOKUM M
coctaBiisul B cpeadem 10,5 — 18,1 %. B OonpuimHCTBE CTBOPOB 3arpsi3HEH-
HOCTb BOJbI COCAMHEHUSIMU MEIU SIBISJIACh XapaKTEPHOU, MOBTOPSEMOCTD
cinydaeB npeBbienus 1K coctaBnsiia 85-100 %, cpeaHerogoBbie KOHIIEH-
Tpauuu He npeBbimanu 2-3 11K, makcuMmanbHble KOHIEHTPAIUA JTOCTUT AU
7 IIJIK B Boze p. Celim BblLIe T. Peuibck, p. Tyckaps Bolie T. Kypck u p. Pe-
yT B 4 kM Kk 3anany ot r. KypuaroB. 3arpsi3HEHHOCTh BOJIBI CO€IMHEHUSIMU
Meau Obuia HeyctoMuumBod Ha p. Cymka B uepre ci. 3amoctbe (29 %
npo0 ¢ mpesbiienrem [1JIK) u ycroitunBoit Ha p. Ceiim Bbiie T. Kypck
(33 % npo6 c npesimenueM 11/1K), cpegneronoBbie KOHIIEHTpAMUA HE TIpe-
Beimany 1K, makcumansubeie — 5-6 I1JIK. CpenHeromnoBeie KOHIIEHTpALUU
OCTAIbHBIX 3arpsI3HSIONINX BelecTB ObLTM HIbke niu Ha ypoBHe IT/IK. Peka
Cymxka B uepTe cil. 3aMOCThe ObLIa HAaMMEHEE 3arpsi3HEHHOM Cpeld BOJIHBIX
00BbeKTOB OacceitHa p. JlHenp Ha Tepputopun Kypckon o01acTu U xapakrte-
puzoBanack HauMmeHbliuM 3HadeHuem YKU3B (1,51) u xosdpdunmentom
KOMIUJIEKCHOCTH B cpenneM 10,5 %.

Ha puc. 7 npencraBieHbl XapakKTEPUCTUKN U3MEHEHHSI KauecTBa MOBEPX-
HOCTHBIX BOJI Ha Tepputopuu Kypckoii obmactu B nepuos 1996 — 2002 rr.
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Puc. 7. I3meHeHue kauecTBa MOBEPXHOCTHHIX BOJ B Kypckoit obmactu

Ha tepputopun benropoackoil 001acTH HECKOJIBKO BO3poOcia 3arpss-
HEHHOCTH BOJBI p. Bopckna y ¢. Ko3nHKa HUTPUTHBIM a30TOM B CPEIHEM 10
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2 IIJIK, makcumanbHas koHueHTparus nocturaina yposus B3 (10 ITIK). Co-
enuHeHus kene3a u Meau B 2003 1. B BoJie peku He oOHapyxuBaim. Boma
p. Bopckina xapakTepuzoBajiach 3-M KJIacCOM KadecTBa, paspsaaa «a» (3a-
rpsi3HeHHas). 3Hauenue YKUWU3B Obi1o Heckonbko Bbimie, yeM B 2002 1., u
cocTasisiio 2,28.

4.2.2. A30BCKHil ruaporpapuyecKuid pauoH

B Gacceitne A30BCKOT0 MOpPSI HU3MEHEHHUE KaueCcTBa TOBEPXHOCTHBIX BOJ
paccMOTpHUM OTAENBHO Jisi O6acceilHOB NBYX KpymHbIX pek: Jlona u Cesep-
ckoro JloH1a.

Bacceiin p. [on

B 2003 rogy BoAHOCTH OOJIBIIMHCTBA pek Oaccelina p. JloH ObLia Bbillie
MPOIIUIOTO/IHEN U BBIIE CPeHEN MHOTOJIETHEN BOIHOCTH (Tadm. 33).

Tabmura 33

Boanoctb, % 0T cpeaHeil MHOTOJIeTHEH, pek 0acceiina p. lon

Peka [TyHKT 2001 r. 2002 r. 2003 r.
Jlon r. 3aI0HCK 90 79 112
r. JIucku 84 78 93
r. Kanay-na-/lony 109 99 124
ct. Paznopckas 96 85 110
CocHa r. Enen 83 68 112
Boponex r. JInmenx 112 94 82
butior r. bobpos 129 103 87
Xomnep r. HoBoxonepck 147 99 138
Cesepckuii [lonen | r. benas Kanutsa 73 72 141
KanutBa c. Paznoisibe 76 100 319

OCHOBHBIMU MCTOYHHKAMHU 3arpsA3HEHUs MOBEPXHOCTHBIX BOJ OacceitHa
p. JoH mo-mpexHeEMY SBISUINCh CTOYHBIE BOABI NPEANPUSATAN KHIIUIIHO-
KOMMYHaJIBHOI'O XO3SIICTBA, SJHEPIreTUUYECKON, XUMUYECKOU, METaJTypruye-
CKOM, CEJIbCKOXO35UCTBEHHO!, MUIIEBOU U IPYTUX OTPACIIC IIPOMBILIIEHHO-
CTH, CYJIOXOJICTBO U MAJIOMEPHBIN (PJIOT.

Haumenee 3arpsizHeHHou p. JloH ocTanach MO-MPEKHEMY HA YYaCTKE
r. /JJaHkoB — r. 3aJOHCK, HO IIPX 3TOM OTMEYAJIACh TEHICHIUS yBEINYCHUS
3arpsA3HEHHOCTH BO/IbI, BbIpa3zuBIiascs B yenndenuu Y KM3B ot 1,04 — 2,27
B 2002 r. 10 1,76-2,65 B 2003 1. B Bo/ie OOJNBIIMHCTBA CTBOPOB HA 3TOM y4a-
CTKE PEKM HaOII0JaJICsi HEKOTOPBIH POCT COAEPHKAHUS HUTPUTHOTO a30Ta J10
ypoBHs 2 II/IK u coenunenuii xene3a go 2-4 I1JIK, MmakcumaibHble KOHIICH-
tpauuu pocturanu 4-7 IIJAK u 3-11 I1JIK cooTBeTcTBEeHHO, Hanboee BhICO-
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KM€ KOHIEHTPAIIMU PETUCTPUPOBAINUCH B Boje p. JloH Hmxke r.r. JlaHkoB u
Jle6ensup. Bona peku Ha ydacTke T. JlankoB — 1. 3amonck B 2003 r. oneHu-
BaJIaCh B OCHOBHOM KaK «3arpsi3HEHHAs» U OTHOCHJIACh K 3 KJIacCy KayecTBa,
pazpsizia «a», 3a UCKJIFOYEHHEM BOJIbI B CTBOPE BHIIIE T. 3aJI0HCK, TJE 3HaYe-
Hue YKU3B 0b10 HauMensiuM (1,76) 1 Bojia oTHOCHIACh KO 2 Kjlaccy Ka-
4yecTBa — «cyabo 3arpsi3HeHHas». CpeTHeroJ0BbIe KOHIIEHTPAIIUU OCHOBHBIX
3arps3HAIONIMX BEIIECTB ObLIM B Mpejieslax HOPMATUBHBIX TPEOOBaHMM, 3a
UCKJIFOUEHHEM HUTpUTHOrO a3ota (2 I1J1K).

KauecTBo Boabl p. JIOH HMXKE MO TEUEHHUIO, HA y4acTKe I'. BopoHex —
c. HoBas KanutBa HeckobKO Xyxke, Maio u3MeHuiaock B 2003 r. Y Bapbupo-
BAJIO B MpeJieiax 2-x pa3psgoB 3-To Kilacca KayecTBa OT «3arpsi3HEHHON» 10
«oueHb 3arpsizHeHHOoY. [Ipenensr 3nauenuit YKM3B (2,18 — 3,89) mano us-
MEHUJIMCh MO CPAaBHEHUIO C npeasiaymum roaom (2,07 — 4,07). Xapakrep-
HBIMU 3arps3HSIONIMMU  BEIIECTBAMHU BOJIbI OOJIBIIIMHCTBA KOHTPOJBHBIX
CTBOPOB SIBJISLIUCH HUTPUTHBIN a30T, COCIUHEHUSI MEJIU, Keje3a, B OT/CIIb-
HBIX CTBOpPAX K HUM J0OABISIUCHh HEPTENPOMYKTHI, JETKOOKHUCIISIEMBIE Opra-
Huueckue BeniectBa (o BIIKs), npessimienne [1/IK mo kotopeiM Habm01a-
agock B 50-100 % um 60-100 % otoOpaHHBIX MPOO BOABI COOTBETCTBEHHO,
CpPEIHEroJI0Bble KOHIIEHTpalUMu Haxoauiauchk B mpeaenax 1-3 IIJK, makcu-
ManbHbIe — 3-9 TTJIK.

Hawnbonee 3arps3HeHHON Ha ATOM y4acTKe OblIa BOJa PEKH B KOHTPOJIb-
HOM cTBOope I. BopoHex, 3arps3HsiemMas B OCHOBHOM CTOYHBIMH BOJaMH
MII I1Y «BopounexBonokanam» u KKX «Iomyooi JlyHaii». XapakTepHbIMU
3arpsI3HSIONIMME BEIIECTBAMHU SIBJISLUTUCH COSAMHEHUS MEJTU, JIETKOOKHUCIISIEMbIE
opranndeckue BemiectBa (1o BIIKs), HedTenmpomyKThl, COeTMHEHHS Kenesa,
HUTPUTHBIN a30T, HOBTOPAEMOCTh ciaydaeB IpeBbiieHus 111K koTtopeiMu co-
ctaBisiia 54-100 %, cpeqHero10BbIe KOHIICHTPALMK TTPEBBIIIAIIM HOPMATUBEI B
2-3 paza, MmakcuMaibHbIe — B 3-9 pa3. HanMmeHee 3arps3HEHHON HA 3TOM y4acT-
ke p. [lon Obuia Beiie T. [TaBioBck, riae 3Hauenus Y KM3B He npesbimano 2,18,
BOJIa OIICHUBAJIACh KaK «3arpsi3HeHHas» (3-i Kiacc, pa3psi «a»). CpeaHeromo-
BbIE€ KOHIIEHTPAIIMM OCHOBHBIX 3arpsi3HSIONIMX BellecTB He mpeBbimany [TJ1K.
He m3meHwiics knacc kadectBa BoAbl peku y ¢. Hosas Kamutsa — 3-i kiacc,
paspsia «a», HO IPU 3TOM OTMEYAIIACh TEHJEHIUS YBEIUUYECHHUS 3arPA3HEHHOCTH
BOJbl HUTPUTHBIM a30TOM, COEAMHEHHSIMH KE€JI€3a U MEIU; YBEIUYIIUCH MO-
BropsieMocThb mpeBbiieHus [1/IK ot 40-60 % mo 60-80 % u cpenHerogoBbie
KoHIeHTpaumu 110 2-3 ITJIK, Makcumanbsubie — 110 5-7 ITIK.

Heckonbko cHU3MIACh 3arpsi3HEHHOCTb BOAbI p. [loH y r. Boponex
XJIOPOPTAaHUYECKUMU TECTUIUAMH, OOYCIOBJIEHHAs] MOBEPXHOCTHBIM CTO-
koM. KonmnuectBo cinydaes OB3 ymensmmnock ot 8 1o 2 nmo JAT (0,096 —
0,104 mxr/n) u ot 8 no 1 mo 1D (0,084 mkr/n) y r. Boponex. ¥ c. HoBas
KanutBa ormeuanu 2 cinydas 9B3 mo T (0,091-0,300 mxr/n) u 1 cioyyaid
OB3 o /19 (0,196 Mkr/m).
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Ha puc. 8 mpexacraBieHo pacnpelereHue 3arpsA3HSAOMINX BEIIECTB IO
peke Jlon B 2002 rony.
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Puc. 8. Pactipenenenue 3arpssusatomux BemecTs 1o peke Jlon B 2002 roay

Ha kadecTBO BOABI p. JIOH B CpelHEM M HUIKHEM TEUEHUU OKa3bIBAJIU
BIIMSIHUE TPAH3UTHBIA MEPEHOC 3arpsi3HSIONIUX BELIECTB C BEpXOBbs JloHa
(Boponexckas o61acth) ¢ Bogou p. CeBepckuit JloHeI U ero mpuToKoB (Tep-
putopusi YKpauHbl), cOpOC HEAOCTATOYHO OYHUIICHHBIX U 3arpsA3HEHHBIX
CTOYHBIX BOJ MPOMIIPEINPUATHI, NPEANPUATHN KUIUIIHO-KOMMYHAJIbHBIX
XO035IUCTB, CMBIB MUHEPAJIbHBIX YJIOOPEHUM, OCTATOYHBIX KOJIMYECTB MECTH-
IIUJIOB U OPraHUYECKUX BEIIECTB C CEJIbXO3YTroAUN U >KUBOTHOBOIUECKUX
dbepM, pacnoyio)KeHHBIX o OeperaM pek OacceiiHa J[oHa, UHTEHCUBHOE CY-
JIOXOJICTBO U Pa3BUTHIA MAJIOMEPHBINA (PJIOT.

KauectBo Boabl p. Jlon B 2003 r. no cpaBHeHuto ¢ 2002 r. CymeCTBEHHO
HE M3MEHUJIOCh, HAMETUJIACh TEHJCHIIMS CHM)XEHUS 3arps3HEHHOCTH BO/IbI
COCIMHEHUSIMUA MeIu U HeDTENMPOAYKTAMU M YBEIUYEHUS — COCAMHEHUSIMU
xKese3a. YMEHbIIWIACh MMOBTOPSIEMOCTh BBICOKMX KOHIIEHTpaluil HedTenpo-
IyKTOB B 2,1 pa3za, HUTpUTHOTO a30Ta B 1,7 pa3a u yBelIUM4mIach COEIUHEHUIN
xenesa B 1,6 paza.

[To-npexHeMy CYIIECTBEHHOE HEraTUBHOE BIMsAHUE HA p. [JoH OKka3bpIBall
HauOonee KpynHbii ee nputok — p. CeBepckuil JloHen, Oepymuii Havano B
benroponackoit 00yacTu, MPOTEKAOIIUN IO TEPPUTOPUM YKpPaWHbI U BHa-
naromuii B peky /o Ha Tepputopun PoctoBckoit obnactn. OCHOBHBIMU HC-
TOYHHKAMHU TIOCTYIIJICHUS 3arpsI3HSAIONINX BEIIECTB B BOJHBIE OOBEKTHI Oac-
ceriHa p. CeBepckuil JloHeN MO-IPEKHEMY SIBISUIMCh CTOYHBIE BOJBI MPE-
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OPUATUN KWIHUIIHO-KOMMYHAJIBHOTO XO3SIMICTBA, METAJLTyPrUYE€CKOM, CEllb-
CKOXO3SIICTBEHHOM, IMUILIEBOM U IPYTUX OTpacier NpoMbIIUIeHHOCTH. Kaue-
ctBO BOJibI p. CeBepckuii Jlonen B 2003 r. CylIeCTBEHHO HE U3MEHUJIOCH U B
OOJIBIIMHCTBE CTBOPOB XapaKTEPU30BAJIOCh 3-M KIJIACCOM, pa3psalioM «O»
(oueHb 3arpsi3HEHHAs1), B BEpXOBbE Y €. bemomecTHoe U B yCTbe y p.1. Y CThb-
JloHenkuit — paspsiioM «a» (3arpsisHeHHas ); Huke T. Kamenck-IlaxTuHckuit
— 4-m kyaccoM, pazpsaoM «a» (rpsizHas), 3HaueHuss YKU3B meHsunch B
npenenax 3,27-3,58, 2,70-2,96, nocturas 4,01 nHmwxke 1. KaMeHCk-
[TaxTrHCKMI. XapaKTEPHBIMU 3arPS3HAIONMMHU BEIIECTBAMU BOJIbI BEPXOBbSI
p. CeBepckuii Jlonen (c. bemoMmectHoe — benropoackoe BOIOXpaHUIIUIIEC
r. benropon) siBismuch (peHONBbI, HEPQTENPOAYKTHI, AMMOHUIHBIM U HUTPUT-
HBIN a30T, MOBTOPAEMOCTH cirty4yaeB mnpebiieHus [IJIK kotopeiMu coctaBis-
na 50-92 %, cpeaHeronoBbie KOHIICHTpAIIMUA KOJIe0aaIuch B OCHOBHOM B JUa-
nazoHne 2-3 IIJIK, autputrnoro azora — 2-5 11K, MakcumanbHbIe COCTABIISIIN
2-8 u 8-13 IIJIK cooTBeTcTBEHHO. B OOJIBIIMHCTBE CTBOPOB HA 3TOM YYacTKe
B 2003 r. oTME4aNMCh HEKOTOPBIM POCT COACPKAHUSA B BOJEC AMMOHUWHOTO
a30Ta U CHW)KEHUS HUTPUTHOTO a30Ta, MAaKCUMaJbHbIE KOHIIEHTPALIUH KOTO-
pbix pocturanu 6 u 13 IIJIK B benropojackoM BOJOXpaHWJIUILE B CTBOPE
6 kM Hmxke r. benropon. Ha puc. 9 npencrasieHo pacnpeneneHue 3arpss-

Haronmx BemiecTB B peke Cepepckuit JloHern BOmm3u ropoaa benropoma
B 2002 rony.
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Puc. 9. Pactipenenenue 3arpssusmomux Bemiects B p. CeBepckuit Jonen B 2002 roay
(myHkTsl benomectHoe M benropoackoe BoJOXpaHUIIHILE)

B 2003 r. mo cpaBHenuto ¢ 2002 r. Ka4ecTBO BOAbI IPUTOKOB BEPXHETO
teuenus p. Cesepckuii Jonern (benropoackas o61acTe) CyIeCTBEHHO HE W3-
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MEHUJIOCH, BOJIa XapaKTeprU30BajlaCh B OCHOBHOM 3-M KJIACCOM KadecTBa pas-
psina «6» (oueHb 3arpsisHeHHAas) B 6 cTBopax koHTpous (p. bomxoser, p. He-
xeroib, p.Kopoua Beime u 0,5 kM Hike 1. Kopoua, p. Ockoi . BoiiokoHOBKa,
p. Ockorer Bollie U HIKE T. ['yOKUH) U 4-M KJIaccoM paspsifia «a» (rpsi3Hasi) B
4 ctBopax koHTpodi (p. Hexerons B 0,7 kM Bbiie ycThs, p. OCKos — 2 KOH-
TPOJIbHBIX cTBOpa, p. Ockoneny — 1. Crapsii Ockon), 3HaueHuss Y KU3B
BApbUPOBAIM B auana3zone 2,77 — 3,62 u 3,63 — 3,95 coorBercTBeHHO. Hau-
OoJiee XapaKTEpPHBIMU 3arpsA3HAIONIMMH BEHIECTBAMU BOJIbI OOJIBIIIMHCTBA
ATUX TPUTOKOB ObUIM HE(PTENPOAYKTHI U HUTPUTHBIN a30T, YaCTOTa CIy4aeB
npesbimenus [1/IK koTopeimu konebanacs B npeaenax 50-100 % u 50-92 %
IpU CpeaHeroaoBbiX KoHneHTpauusax 1,5 — 8 ITJIK u 2-8 I1JIK, Mmakcumalib-
Hble KOHLIeHTpauuu gocturaiu 3-20 u 5-17 IIJIK cooTBeTcTBeHHO. [louTHn BO
BCEX KOHTPOJIbHBIX cTBOpax pek Hexeromb, Ockonm u Ockonen mo HUTPUT-
HOMY a30Ty JOCTUTaJICSI KPUTUUYECKUN YPOBEHb 3arps3HEHHOCTH Bojbl. Hau-
0oJiee BbICOKAs 3arpsi3HEHHOCTh BOIbI HEPTENPOAyKTaMu oTMeuanachk B 0,5 kM
BbIlIE yCThs p. bonxoser (B uepre r. benaropox), rae cpeaHerooBasi KOH-
uenTpanusa cocrapisiia 8 1K, makcumanbsHas nocturana 20 I[IJIK, mapyte-
HUE HOPMAaTUBOB HAOJIOAJI0Ch B Kakaou mpobde Bonbl. Hanbonee BhICOKOM
3arpsA3HEHHOCTBIO HUTPUTHBIM a30TOM, KaK M B HNPEAbIIYyIIUE TOJIbI, OTINYa-
nack Boga peku OCKOJ B KOHTPOJBHBIX cTBOpax I. Crapsiii Ockoy, OCHOB-
HbIMA HMCTOYHHMKAMH 3arps3HEHHS] KOTOPOM SIBIUIMCH CTOYHBIE BOAbI Oc-
KOJIbCKOTO ynpasieHusa «Boxokanan», Crounenckoro I'OKa n Ockonbckoro
METAJLTyprudeckoro komonHara. CpeIHeroJJ0BbIE KOHIIEHTPAIIUU HUTPUTHO-
ro azora B 8 pa3 npessimanu [1/[K, MakcuManbHbie TOCTUTald YPOBHSI BbI-
cokoro 3arpsasaenus — 13 11K, noBropsieMocts ciaydaeB npesbimenus [1/IK
coctaBiisuia 92 %. HUTpUTHBIN a30T SBIISUICS KPUTUUYECKUM ITOKA3aTelIeM 3a-
TPSI3HEHHOCTHU BO/IBI.

Ha puc. 10 npeacraBieHo pacrpeneneHue 3arpsa3HAOIMX BEMIECTB IO
TeueHnto pekn Ockoia B 2002 romy. OTU4ETIIMBO MPOCMATPUBAETCSA BIVSHUE
KPYITHOT'O MPOMBIIIIIEHHOT0 Topoaa Crapbiit OCcKoJ Ha 3arpsi3HEHUE PEKHU.

B 2003 roay Ha0m01a10Ch YBETUYEHHUE COJIEP KAHUSI HUTPUTHOTO a30Ta B
Bojie p. Hexxerons B KOHTpobHBIX cTBOpax T. Ille6exkuno mo 4-6 I1/IK, roe B
TeYeHue roja 3apeructpuponano 3 ciayyas B3 (11, 13, 17 [1/IK), BuHOBHUKOM
koTopbix 061 MVYII «Bogokanamy, OAO «buoxumy». CHIKEHHE COIEP KaHMS
HUTPUTHOTO a30Ta oTMeuanu B Bofe p. Ockonen y rr. 'yokun u Crapbiii Ockon
1o ypoBHs 2-5 TTJIK, makcumanbHble KoHIIEHTpauu B 2003 1. He IpeBbIIIaIN
2-3 11K, HapyiieHne HopMaTuBoB Habmoanock B 50-67 % npoo.

B Boze pex Ockon u Ockonen B uepte u HUxe r. Crapsiii Ockon coziep-
aHHUE JIETKOOKHUCIsieMbIXx opraHnueckux BemiecTB (1o BIIKs) mpessimano
HOPMATUBBI: CPETHETOJIOBOE — B 2 pa3a, MakcuMalibHOE — B 3 pa3a. Pekxa Ko-
poua B oboux ctBopax r. Kopoua ¢ y4yeTom KOMILIEKCA 3arpsi3HSIOMINX Be-
IIECTB XapaKTEPHU30BaIach pa3psaaoM «a» 3 Kiacca KayecTBa (3arpsi3sHeHHas ).
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Puc. 10. Pacnipenenenue 3arpsa3HsAONMX BEIIECTB
no Teuenuto peku Ockoin B 2002 roay

Bona peku 3arpssHeHa B OCHOBHOM He(TEmpoAyKTaMu B CPEIHEM [0
2 [TIK v HUTPUTHBIM a30TOM, COJAEPKAHUE KOTOPOTO BO3POCIO OT BEIUYMH,
He npesbimaromux [1JIK (2002 r), no yposus 3-4 I1JIK. B Teuenue roga Ha-
OJIFo1aTuCh 2 CiTydasi BBICOKOTO 3arpsi3HEHUSI HUTPUTHBIM a30ToM — 13 u 17
[TJK, npuunHON SBISAIUCH: COPOC CTOYHBIX BOJ PalOHHBIM MPOU3BOJICTBEH-
HeiM mpeanpusituem JKKX, HeoprannzoBaHHbIE COpPOCHI, MOBEPXHOCTHBII
CTOK. BTOphIM Kjaccom (ciabo3arpsi3HEHHas) olleHHBajach Boja p. OcKol
Bbile T. Ctapeiii Ockon. B Bojie peku cpeTHEroJoBOE CONEpKAHUE HUTPUT-
HOTO a3oTa u HedrenpoaykToB He mpeBbimano 2 [1JIK, makcumanbsaoe moc-
turasio 5-12 TIJK, gacrora ciaydaeB mpessimieHust [IJIK coctaBnsina 54 wu
46 % COOTBETCTBEHHO.

B 2003 r. o cpaBuenuto ¢ 2002 r. KauecTBO MOBEPXHOCTHBIX BOJI Oac-
ceriHa p. CeBepckuid JlOHEIl CYIIECTBEHHO HE M3MEHWIOCh. Y MEHBIINIACH
MOBTOPSIEMOCTh BBICOKMX KOHIEHTPAM HUTPUTHOTO a3ota B 2,0 U HUTpAT-
HOro a3ota B 3,1 pasa; HaMeTWIaCh TCHACHUHS YBEINYECHUS MOBTOPSIEMOCTHU
BBICOKHX KOHIIEHTpaIuii HePTEpOyKTOB U COCTMHEHUH jKele3a.

K nanbosnee xapakTepHBIM 3arps3HSIONIMM BEIIECTBAM MOBEPXHOCTHBIX
BoJ Oacceiina p. Ceepckuii Jlonen B 2003 . OTHOCHUIIMCH HUTPUTHBIN a30T,
He(TENPOAYKTHI, CyIb(PaThl U COSTUHEHUS ME/IH.

[To xauecTBY BOJIa MPUTOKOB BEPXHEr0 U cpeaHero teueHus p. [loH B
2003 r., KaK ¥ B MpeAbIIyIINe ro/ibl, ObUIa pa3HOOOpa3HON U BapbUpOBaia B
IIMPOKOM JIMamna3oHe — OT 2-ro Kjacca (ciado3arpsi3sHEHHas ) 10 pa3psga «a»
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4 xiacca (Tpsi3Hasi), HO IPU 3TOM HaOJIIOAAIACh TEHJICHIIUS YXYAIICHUS Ka-
yecTBa BOJbl. MI3MEeHEHUs B Mpejiesiax OJHOTO pa3psia B CTOPOHY yXy/uIe-
Hud npousonuiy B 50 % CTBOpPOB, B CTOPOHY yiyullneHus: — B 4 % u mpakTu-
YECKM HE U3MEHWJICA Kilacc KadecTBa B 46 % cTtBopoB. KoMIuiekcHas orieHka
Ka4yeCcTBa BOJbl IPUTOKOB BEPXHETO U CPENHETO TeueHus p. JOH CBUAETENb-
cTBoBaja, yto B 2003 r. npeobnananu Boabl 3-ro Kjacca KauecTBa pa3psioB
«a» 1 «o» — 76 % ctBOpoB (B 2002 1. — 62 %), B 2 paza yMEHBIIUIOCH YUCIIO
CcTBOpOB 2 Kitacca kadyectBa — 14 % (28 % — B 2002 r.); YBEIUUUIIOCH YHUCIIO
cTBOPOB 4 Kjacca paspsiaa «a» a0 10 % (8 2002 r. — 2 %).

B 2003 r. 1-M kiraccoM kauecTBa He ObUIa OIl€HEHA BOJA HU B OJIHOM
ctBope nputokoB Jlona (B 2002 r. — B 4-x cTBOpax). Heckoibko MeHee 3a-
IpSI3HEHHOM, OLIEHUBAEMOI 2-M KJIacCcOM KauecTBa (ciabo3arpsisHeHHas) Obl-
na Bojga p. CocHa Beiie u HUWke r. Enen; p. BopoHnex Bbime r. JIuneuk;
p. CranoBas Psca Beiie r. Yamisirue; Baxp. Mateipckoro Beime r. ['psisu;
p. Martsipa y c. Kpyroe; p. Xonep k roro-3anaay ot r. bopucorneodck, 3Haue-
Hust Y KU3B BapsupoBanu B nuamnazone 0,89-1,98. B Boae nmpakTrdecku BCexX
ATUX CTBOPOB (32 UCKJIIOYEHHEM p. XOIEep), B OCHOBHOM 3a CUE€T CMBbIBA 3a-
TPSI3HSIONINX BEIIECTB B MEPUOJ BECEHHETO MOJIOBOJIbs, OTMEUAJCS POCT CO-
JepKaHusd COeqMHEHUN >xene3a A0 ypoBHA 2-4 IIJIK mpu makcumaibHBIX
KoHIeHTparuax 5-16 IIIK u pocTe MOBTOpSIEMOCTH CIy4aeB MPEBBILICHUS
ITJIK ot moxHoro orcyrcTBus 10 56-100 %. B Boje GONBIIMHCTBA CTBOPOB
OBLJIO MOBBILIEHO COJIEP)KaHUE HUTPUTHOTO a30oTa B cpeanem Ao 2 ITJIK. Hau-
oonbiiee 3HaueHue Y KM3B (1,98) onpenensnock s Bojbl p. CocHa HUXE
r. Enen, 3arpsi3HsieMoil B OCHOBHOM CTOYHbIMM Bojamu MVYII «EnenBomoka-
HaJ», T COCIUHEHHS KeJe3a OMPENeIsIuCh B KaXI0u MpoOe, HUTPUTHBIN
azoT — B 95 % mpo6, MmakcumanbHble KOHIIeHTpanuu gocturamm 11 u 17 ITJK
COOTBETCTBEHHO.

B 2003 r. 4-m kimaccom paszpsima «a» (rpsi3Hasi) OIEHHMBalach BOja
p. Uepnas KanutBa Hmxke 1. Poccomb; Baxp. BopoHexckoe 2,5 kM HUXeE
r. Boponex. 3nauenuss YKU3B konebanuck B auamnazone 4,11-4,69. Komnu-
YECTBO 3arpsA3HAIONIMX BEIIECTB U MOKa3aTesied KauecTBa BOJIbI BO3POCIIO OT
5-8 o 8-10.

HaunbGonee Boicokoe 3HaueHue YKU3B (4,69) onpenensiaoch sl BOJIBI
BopoHexckoro BoAOXpaHWNMINA B CTBOpe 2,5 KM HIke TI. BopoHex.
B 2003 r. B BOAOXpaHWIHILE BO3POCIO KOJIMYECTBO 3arPSI3HSIOMINX BEIIECTB
oT 8 10 10 u3 15 yunThiBaeMbIX B KOMILJIEKCHOM orieHke. HaGmtomancs poct B
BOJIE aMMOHMITHOTO a30Ta U GeHonoB ot 3HaueHut Hwke 111K no 2-6 T1JIK
(MakcuManbHble KOHIeHTpanuu gocturanu 7-9 I1JIK) u poct noBTopsemo-
ctu ciaydaeB npesbimenus [IK ot 29-40 % no 71-100 %. Ilo-nipexxnemy oc-
Tajach XapaKTEpHOM sl BOABI BOJOXPAHUIIMINA 3arpsi3HEHHOCTh JIErKO-
okucasieMbiMu opranndeckumu BemectBamu (o BIIKs), nedrenpoaykramu
U COEAUHEHSIMHU MEJIA, CPEIHETOJAOBBIE KOHIEHTPALIMU KOTOPBIX COCTABIISUIH
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2,5 u 4 I1JIK, makcumanbshbie gocturand 3,10 u 6 I1/IK cooTBeTCTBEHHO NpH
noBTopsieMocTH cityyaeB npesbiiieHus [1IK 86-100 %. 3arpsizHeHHOCTH BO-
Jbl BOJIOXPAHWIUIA CHHTETUYECKUMU MOBEPXHOCTHO AKTUBHBIMHU BEIIECT-
BaMH IIE€pelia W3 YCTOMYMBOM B XapAaKTEPHYIO, MOBTOPSEMOCTH CIIy4acB
npessitieHus [1JIK nocturana 71 %, cpegneronoBas KOHIIEHTpAILUS HE Tpe-
Bbimana 2 IIJIK. B 86 % npo6 obHapykuBajau COECAUHEHHSI CBUHIIA, MAKCH-
MaJibHas KOHLEHTpauus kotoporo He npesbimana 22 [IJIK. OcHoBHbIMU HC-
TOYHHUKAMU 3arpsi3HEHHUS BOJBI BOPOHEKCKOr0 BOJOXPAaHWIHINA SIBJISIIUCH
crounble BoAbl AOOT «Boponexcunreskayuyk», AOOT «BoponexmmHay,
00BeM 3arpsi3HEHHBIX CTOYHBIX BOJ KOTOPHIX B 2003 T. coctaBist 58903 u
4665 ThIC M /TOL.

Ha puc. 11 nmokazana gyactora cimy4yaeB npesbiiieHus [IJIK oraensHbIx
3arpsI3HAIONIMX BenlecTs 1o p. Bopounex B 2002 roxy.
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Puc. 11. Pacnpenenenue 3arps3HsAONMX BEIIECTB 110 p. BopoHex,
Boponexckomy Bogoxpanunuily B 2002 roxy

XapakTepHbIMU 3arps3HAONIMMU BelecTBaMu BOIbl p. UepHas Kanut-
Ba, 3arpssHseMor ctouHbiMU BojgaMu AOOT «MunyngoOpenus» B oObeMe
2500 ThIC. M’/TOJI, TIO-TIPEKHEMY SIBIISITHCH JIETKOOKUCIISIEMbIE OPTraHHYECKUE
BemectBa (o BIIKs), HedTenpoayKThl, HUTPUTHBIN a30T, Cyib(aThl, COSIU-
HEHHS KeJe3a U MEJIH, CPETHETOIOBbIE KOHIEHTPALIMU KOTOPBIX HAXOIWIINCH
B npeaenax 2-3 I1JIK, makcumanbubie — 2-7 [TJIK, moBTOpsieMOCTh Ciiydacn
npessimenus [IJIK cocrasmsuia 80 — 100 %. KomrmuiekcHas olieHKa KauecTBa
BOJIbI p. CocHa HUKeE T. JIMBHBI, 3arpsi3HsieMoil cTouHbiMU Bojiamu MIT «Bo-
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nokanam», AOOT «3Ortanon», 3A0 «JluBubmpomcaxap» u AOOT «lIpom-
pudop», CBUAETEIHLCTBOBAIA 00 YXY/IIIEHUH KauyeCTBa BOJIbI, YTO BbIpaxka-
nock B yBenmueHuun YKU3B ot 2,09 no 4,26. KonndecTBo 3arpsA3HAOMINX
BEIIECTB TAKXKE BO3POCIO OT 5 10 9 u3 13-14 yunuTsiBaeMbIX B KOMIUIEKCHOU
OIIEHKE. XapaKTEPHBIMU 3arpsA3HAIONIMMH BEIIECTBAMHU SIBIISIIUCh HUTPUT-
HBIN a30T, JIESTKOOKHCIsseMble opranndeckue BemecTtBa (1mo BIIKs) u Hede-
MPOAYKThI, CPEIHETOJIOBBIE KOHIIEHTpPAIIMKU KOTOpbIX cocTaBisian 1-2 TIJK,
MakcuMainbHble He npeBbiany 2-4 [1JIK, noBropsiemocts npebienus [1/IK
coctanisuia 50-100 %. Dnuzonnueckuil xapakTep HOCUIa 3arpsi3HEHHOCTh BO-
JIbl HU3KOT'O YPOBHSI aMMOHUWHBIM a30TOM, COCIUHCHUSIMUA MEJIA U B €IMHUY-
HBIX TIpo0ax OOHApYKUBATHCH (PEHOJBI, YUCIO ciy4daeB mpeBbimeHus [1J1K
coctaisio 33 u 17 %, cpeHerojoBble KOHIIEHTPAMU ObLTH HUXE ((EHOIIbI)
wiu Ha ypoBHe T1/1K, 3a uckmouenuem coenunenuit meau (6 T1J1K).

Bobl oCcTaIbHBIX TPUTOKOB BEPXHETO M CpeaHEro TeueHus p. JloH 1o
KA4eCTBY XapaKTEPU30BAIHUCH 3-M KJIACCOM, Pa3psiioM «ay» (3arpsi3HEHHas) —
40 % ctBopoB: p. CocHa B uepte T. Enen; p. Boponex B uepre u Huxe r. JIu-
neuk; p. JlecHoit Boponex y r. MuuypuHnck; p. CtanoBas Psca nuxe r. Yan-
JbITUH; Matbipckoe BoAXp. Huke I. I'psasu, r. Jluneuk; p. Tuxas CocHa BbI-
mie r. OcTporoxck; p. butior B 3 kM K BOCTOKY OT p.nl. AHHa, BbllIe I. boo-
poB; p. Xomnep Huxe r. banamos, Huxe r. bopucorneock, B uepre r. HoBoxo-
nepck; p. Bopona y r. Kupcanos, r. YBapoBo; p. CaBana y r. XKepneBka) u
paspsanoM «O» (oueHb 3arpsisHeHHas1) — 36 % crtBopoB: p. KpacuBas Meua y
r. Edpemos; p. Cocna Beiie 1. JIuBHbl;, p. Tpyasl ¢. Kpyroe; Boponexckoe
BIXp. BbIIE U B 7,5 kM HMXKe T. Boponex; p. Tuxas CocHa y r. AnekceeBka,
HKe T. OCTporoxkck; p. butior B 4 KM K 10ro-BOCTOKY OT P.I. AHHA, HHXKE
r. boopos; p. Uepnas Kanursa Boiie 1. Poccous; p. Xonep Bbie 1. bana-
moB; p. Bopona y r. bopucornedck, 3nauenust YKM3B BapbupoBanu B mpe-
nenax 2,02 — 2,95 u 2,86-3,90 cooTBETCTBEHHO.

Bojia 607bIIMHCTBAa TPUTOKOB 3arpsi3HEHa HUTPUTHBIM a30TOM UM COE/U-
HEHMSIMU KeJe3a Ha ypoBHE 2-4 u 1-5 I1/IK cooTBETCTBEHHO, MaKCUMAJIBHBIE
KOHIIEHTpAIMA NOCTUrain: HUTpUTHOTrO aszora — & IIJIK B Boae p. Bopona
BbIlIe T. KupcanoB; coequnennit xenesa — 17 IIJIK B Bome Matbipckoro
BIXp. HWXE T. [ psi3u. 3arpsA3HEHHOCTh BOAbI PUTOKOB P. J{OH 3TUMH HHTpE-
JUEHTAMU B OOJIBIITMHCTBE CIy4aeB ObLIa XapakTEpPHOU, B OTAEIBHBIX CTBO-
pax — ycroitunBoii. [Ipu 3TOM oTMeuasncss HEOOIBIIION POCT COMECPIKAHUS HKe-
ne3a B Boje p. Marteipa, Baxp. Mateipckoe, p. CranoBasi Psaca, p. CocHa B
yepte r. Enen, p. Boponex B uepre u Huxe r. Jlunenk (mo 3-5 I1K); nut-
pUTHOrO a3ota — B Bojie p. JlecHou BopoHex Beilie T. MuuypuHck, p. Bopo-
Ha Ha ydactke T. KupcanoB — r. YBaposo (1o 3-4 IIJIK). Ilo mHutputHOMY
a30Ty JOCTHUTAJICS KPUTHYECKUN YPOBEHb 3arpsI3HEHHOCTU BOJBI B OOJIBIIIMH-
CTBE CTBOPOB p. BopoHa.
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Hawnbonblas 3arpsi3HEHHOCTh BOJIbI HE(PTENMpOJyKTaMU U CHHTETHUYE-
CKUMH TOBEPXHOCTHO aKTHBHBIMHM BEIIECTBaMM ObLIa XapaKTepHa IS PeK
Bopona, CaBana, JlecHoi BopoHex, i1 KOTOPBIX HapyLIEHHE HOPMATHUBOB
M0 COJICP’KAHUIO ATUX MHIPEAUEHTOB (DUKCHPOBAIOCH BO BCEX MpoOax BOIbI,
CPEIHEr0JI0BbIE KOHIIEHTPAILIMU TpU 3TOM He nipeBbimanu 3-4 u 2 [1/IK coot-
BETCTBEHHO.

B 2003 rony Bona p. Xomnep y r. bopucorie0dck xapakrepu3oBajiach, KaK
U B NPEIbIAYIINE TOJbl, MOBBIIICHHBIM COJACPKAaHUEM COCIUHEHUN MeIU B
cpeanem 1o 2-3 IT1JIK (makcumansHoe nocturaio 7 ITJIK B uepte r. HoBoX0-
nepck), noBTopsAeMocTsb cirydaeB npesbiiienus 11K coctaisina 40-60 %.

Boga p. Tuxas CocHa 3arpsi3Hsiiach CTOYHBIMU BOJIAMH TOCYIaPCTBEHHOTO
MeskoTpacieBoro mpemmpusitis JKKX B 06beme 2863 Thic. M/rom. B 2003 roxy,
KaK Y B IPEIbIIYIIHNE TOJIbl, KPUTUYECKOTO YPOBHS IO CTENIEHNW YCTOMYHBOCTH
3arpsi3HEHHOCTh BOJIbI JOCTUTAja [0 HUTPUTHOMY a30Ty, CPEAHEr0JI0Basi KOH-
LHEHTpalUsl KOTOPOro MOYTH HE M3MEHWIAch M cocrapisuia 3-5 I1/IK, makcu-
MaJIbHBIE PA30BbIE KOHIIEHTpalMu ObUTH BhIMe, yeM B 2002 T., U jgocTUTaIn
11-16 TIAK. B 2003 1. B pe3ynbTare YBEIUUYCHHS pacXxo/1a BOAbI U CHUKEHUS CO-
nepskanust xkenesa (ot 0,5 1o 0,2 T) B ctounbix Bojgax [ MYII BKX r. Anekcees-
Ka HECKOJIbKO CHU3WJIACh 3arpsi3HEHHOCTh BOAbI p. Tuxass CocHa coeTMHEHUSIMU
JKeJe3a 10 BEJTMYHH, HE MPEBBIIIAIIINX HOPMATUBbL. Majio H3MEHWIOCH COJIEP-
*aHue B Boje peku (heHoJoB U HedTenpoayKToB U coctanisio 1-2 ITIK, mak-
CUMaJlbHble KOHIeHTpauuu He mnpesbinanmu 2-3 [IJIK. Hmwxe no Tteuenuto y
r. Octporoxck (peHosnbl B BOJE HE OOHAPYKUBAIUCH, B O0Jiee 3arpsi3HEHHOM
KOHTPOJIBHOM CTBOpE (HM>KE rOpo/ia) MPEBBIIAI0 HOPMATUBbI CPETHETOI0BOE U
MAKCUMAJIBHOE COJICPKAHUE HUTPUTHOTO a30Ta B 2 U 10 pa3, coequHeHnii Meu
B 3 u 6 pa3, noBropsieMocTh ciy4aeB npebiienns 111K cocrasmsina 85 u 77 %
COOTBETCTBEHHO.

YpoBeHb 3arpsA3HEHHOCTH BOJbI HEPTEMPOAYKTAMU HECKOJIBKO BO3POC B
p. Bopona B uepte r. bopucorneock (o 3 I1JIK); causmics B p. ATkapa HU-
xe T. Atkapck (1o 2 T1JIK); mamo uamenuics B p. Tpynsl, p. butior u Baxp.
Boponexckoe, B 7 km Huke T. Boponex (2-3 TT/1K).

B nocnennue ronpl HaOmOIaMach XpOHUYECKasl 3arpsi3HEHHOCTh BOJIbI
BopoHexkcKoro BOAOXpaHWIWILA XJIOPOPTaHHMYECKUMH TECTULUIAMH; BO
BCEX CTBOpAaX PETUCTPUPOBAIM CIIydad SKCTPEMAIBHO BBICOKOIO 3arpsi3He-
aus JJAT 0,055 — 0,449 mxr/n u AJID 0,111 — 0,197 mxr/n. Cnyyan DB3
XJIOPOPTAaHUYECKUMU MECTUIUIAMH OTMEYAIUCh B BOJE P. Xomnep B OHOBOM
ctBOpe T. bopucornedck u B uepte r. HoBoxonepcek: JJAT — 0,371 u 0,073 —
0,117 mxr/n, A3 — 0,114 MKr/i1, npUuurHON SIBUJICS MIOBEPXHOCTHBIN CTOK.

Ha puc. 12 u 13 noka3zaHo W3MEHEHHE KauyecTBa MOBEPXHOCTHBIX BOJI
benropockoi, JIunenkoit u Boponexckoi obmacteit 3a nepuoa 19962002 rr.
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Puc. 12. VI3MeHeHune kauecTBa MOBEPXHOCTHBIX BOJI benropockoii obnactu
(6ac. quemnpa, lona, CeBepckoro Jlonma)
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Puc. 13. VI3MeHeHune kauecTBa MOBEPXHOCTHBIX BOJI pek Oaccelina Jlona
Ha Tepputopuu Jlunenkoii (a) u Boponexckoii (0) obmacreit
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B nennom pexu benaropojackoit oonactu 0ojiee 3arpsa3HEHbI IO CpaBHE-
HUIO ¢ peKkamMu coceqHux obmactei Uepnosembs. Ha puc.12, BumgHO, 4TO
CpelIHHME KOHIICHTpAIMM 3arps3Hsonux BemecTB npesbimaioT 2 1K mo
OOJIBIITMHCTBY OMpPEEISIEMbIX UHIPEIUCHTOB, a JJI TSHKEJIBIX METALIOB U
He(TEIPOAYKTOB, a30Ta HUTPUTHOTO JOCTUTAIOT B OTIEJbHBIE TOJIbI
5 TIJIK.

Kak moyIo)KUTENbHBIE MOMEHT CIEAYyET OTMETHUTh, UTO IO KPUTEPHUSIM
«HEJOCTAaTOYHO OYHILCHHBIE CTOYHBIC BOJBD» U «00BbeM cOpoca 3arpsi3HEH-
HBIX CTOYHBIX BOJI 0€3 OUMCTKH» benropojackas 001acTb MUMEET MOJIOKH-
TEJIbHYIO TEHJICHIIMIO K CHHKEHUIO, YTO ONpPEACIsIeT ee Hanboyee Oarormo-
JYYHYIO CUTYallUI0 B COMOCTABJICHUU C COCETHUMU PETMOHAMU, YTO HaIJIs-

HO TIOATBEPXKIAET aHAJINU3 JaHHBIX Ta0. 34.
Tabnuua 34
COpoc HEAOCTATOYHO OYUIIIEHHBIX
Y 3arps3HEHHBIX CTOYHBIX BOJ 0€3 ouncTKU B cyOnhekTax [{PO B 2003 roay

CyGbexr DO O0neM copoca 3arpsisHeH- | COpoc HEAOCTATOYHO OUYH-

HBIX CTOYHBIX BOJI O€3 OYM- | IIICHHBIX CTOYHBIX BOJ, MIIH
(oOmactsb) 3 3

CTKH, MJTH M M

benropoackas 0,03 10
Kypckas 0,23 38
Boponexckas 0,3 174
JIuneuxkast 0,12 137

4.2.3. bacceiin Kacnmiickoro mops

bacceiin pexu I{na

B 6acceitn Kacnimiickoro mops BXoJ4T 0acceiHbl peK, IPOTEKaloUX Ha
TeppuTopuu TamMOOBCKOM 00JIaCTH U BIajarouux B peky [{Ha, sBistolyocs
npuTokoM p. Mokmu. Mokma Bnagaet B p. Oky B 80 KM FOro-BOCTOYHEE T.
KacumoBa Psizanckoil odnactu. M3ydeHne XuMHUECKOTO COCTaBa MOBEPXHO-
CTHBIX BOJ Ha TeppuTopun TaMOOBCKOM 001acTh ocyIecTBisieTcs Ha p. [{Ha
y 1. Tam60B, Mopmanck u p. JlecHoit Tam60B y r. Paccka3oBo Ha 6 BOJHBIX
00BbeKTax, 6 MyHKTax.

BonHble 00beKTHl OacceiiHa MPUHUMAIOT CTOYHBIE BOJABI MPEANPUSITHI
KOMMYHaJIbHOM, SHEPreTUYECKOM, JIeTKOM, HE)TEeXUMUYECKOU U Jp. OTpac-
JIEW TTPOMBIIIIEHHOCTH.

[To cpaBHenuro ¢ 2002 r. yXyamuiaoCh KadeCTBO BOJBI IMPHUTOKOB
p. Moxkma — p. Jlecnoit Tam60oB — 10 paspsaa «a» u p. [lHa — 1o pas3psios
«a» u «06» 3 kiacca. HeratuBHOE BIMSIHME CTOYHBIX BOJ MPEANPUATHH T.
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TaMOO0B CKa3bIBAJIOCH HA YXY/IICHUU KayecTBa BOJIbI p. [[HA B KOHTPOJIBHBIX
CTBOpax MO CPaBHEHUIO ¢ (JOHOBBIMH, YXYIIIASCh OT «CIa00 3arpsi3HEHHOM
10 «3arpsi3HEHHON», YTO MOJTBEPKIAIOCh Bo3pacTaHueM 3HaueHui Y KU3B
ot 2,10 o 3,40.

XapakTepHbIMU 3arpsi3HSIIONIMMHU BEIIECTBAMH BOJIbI peK ObUIH HedTe-
MPOJYKTHI U HUTPUTHBIN a30T. 3arpsi3HEHHOCTh BOJIbI peK HEPTEPOAYKTAMHU
XapaKTeprU30BAIACH cpeaHeroaoBbiMu 3HaueHus MU 3 [1/IK, MmakcuMaibHbBIMH
3 IIJIK n noBTopsemoctbio ciydaeB npesbienus [IJIK 100 %. Conepxxanue
HATPUTHOTO a30Ta MPEBBIIIATO0 JOIMYCTUMOE 3HAYEHHE MPAKTUYECKU BO BCEX
mpo0ax BOJBI M JIOCTUTAIO KPUTUUYECKOTO YPOBHSI 3arps3HEHHOCTH BOJBI B
KOHTPOJIBHBIX CTBOpax MyHKTa HaOmtonaeHus p. [lna y r. TambOoB, Tie makcu-
MasibHble KoHIeHTpanuu (11 I1JIK) npessimanu ypoBens B3, cpeanerono-
Bbie nocturanu 2-5 [IJIK. B octanpHBIX cTBOpax HAOIOJEHUM CPEIHET010-
BbI€ 3HAUYEHUSI HUTPUTHOTO azora cocrtamisiu 3-4 IIJIK, makcumanbHble —
7-9 ITJIK.

Ha puc. 14 noka3zano pacrnpenesieHue 3arps3HAIOIINX BEIIECTB MO PEKe
[Mna B 2002 rony.

120 -
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80 -+
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Bl MopuwaHck

40 A

20 +

MoBTOpsiemocTb KOHUEeHTpauui Bbiwe 1 MOK, %
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docdartsl
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CMNAB

Puc. 14. Pacnpenenenue 3arps3ustonux BemecTs 1o p. [{xa B 2002 roay

B KOHTpOJIBHBIX CTBOpax MyHKTOB HaOmioaeHu# p. I{na y r. TamOoB u
p. HHa y r. MopmiaHCK cpeHUl ypOBEHb 3arpsI3HEHHOCTH BOJbI AaMMOHUN-
HBIM a30TOM HECKOJIBKO MpeBbIai ypoBeHs [IJIK, MakcumanbHbIN JOCTHATAI
2 I IK.

CpenHuil ypoBeHb 3arps3sHeHHOCTH p. [[Ha B yka3aHHBIX MyHKTax Ha-
omroaenus mpesbiman nokazateias [IJIK B 100 % ciyyaeB HabmoaeHUN 110
HUTPUTHOMY a30Ty, HEPTENPOIyKTaM, CHHTETHUYECKUM IOBEPXHOCTHO-
aKTUBHBIM BeniecTBaMm U B 10 % — o copeprkanuto gpocdaros.

Hanmenpmast mosropsemocts KoHneHTpanui Beime 1 I1/IK xapakrepna
IJIS JISTKOOKHCJISIEMBIX OPTraHUYECKUX BeecTB — S %. B Boge 3Tux CTBOpPOB
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KOHTPOJISI CPETHETOJIOBOE COJIEPKAHUE ITUX BEIIECTB U3MEHSIOCH OT 2,10 1o
2,21 mr/n, makcumanbHoe gocturano 15 mr/n. ConepkaHue OCTadbHBIX 3a-
TPA3HSIONIMX BEIIECTB B BOJE PEK OBLIO HIDKE JIONMYyCTUMBIX 3HadYeHWH. Ha
ydactke p. [{lHa B paitone r. TamOOB conepkaHre pacCTBOPEHHOI'O B BOJE KH-
CJIOpojia B OTJENBHBIX CIydasx CHUXKaioch 1o 5,14 — 4,94 mr/n. Ha puc.15
IPEACTABICHBI XapaKTEPUCTUKH 3arpsi3HeHUs pek TamOoBCKo# 001acTH.

—eo— XK

—m— A3oT
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3 Menab

[ <]

2 - HedTenp.

0 T T T i | | |

1996 1997 1998 1999 2000 2001 2002
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Puc. 15. I3mMenenune kauecTBa moBEpXHOCTHBIX BOJI TaMOOBCKOM 001.
(6ac. Hona, L1aer)

AHanu3upysi ”3BMEHEHHs! KadecTBa BoJ pek TamOoBCKoil obiactu B Te-
genue 1996 — 2002 rr. (puc. 15), oTMeuaeM JOCTATOYHO CTAOMJIBLHBIA YpO-
BEHb 3arps3HeHus pek. Haumnas ¢ 1998 rona B TeueHue nociaeHux JIeT, 1o
BCEM IMOKAa3aTeJISIM YPOBEHb 3arPSI3HEHUS PEK NU3MEHSAETCA HECYIIECTBEHHO.

Bricokue TemIbl pocTa MPOMBIIIJIEHHOCTH M CEIIbCKOTO XO35IMCTBA, Xa-
paktepubie a1 [[HO BbI3Banu HeoOpaTHUMbIE W3MEHEHHUS B OKPY’KaIOIICH
npupoHoil cpene. [lo mMacmtabam aHTPONOTEHHBIE MPEOOpPa3OBaHUs J1aBHO
MIPEB3O0ILIN €CTECTBEHHBIE MPOLIECCHl. POCT YHCIEHHOCTH HACEJIEHUS, MOSB-
JIEHUE HOBBIX BUJIOB XO34MCTBOBAHUSA B MpEJeIax peyHoro dacceliHa, MHTEH-
cuuKanus CeIbCKOXO035MCTBEHHOTO MPOU3BOJCTBA BEAYT K YCWICHHUIO aH-
TPOIIOT€HHOT'O JIABJICHUS, KOTOPOE BBIPAKAETCS B YBEIUYECHUU BOJOIOIB30-
BaHUSI, BOJIONOTPEOICHUS U B TpaHCHOPMAIIUKA BOJOTOKOB.

JInga camoil KpynmHOW PEKM peruoHa — J[oHa OTMEUEHO 3HAYUTEIBHOE
YBEJIIMYEHHUE CO CTOKOM BBIHOCA OPTaHUYECKUX BEILECTB, COCTMHEHUN MUHE-
paibHOTO a30Ta, HedTenpoayKTOB. XapakTepHo 3arpssHeHue dochopopra-
HUueckuMu nectuuuaamu. Ha puc. 16 cxemaTnuecku npeacTaBIe€HO 3arpss-
HEHHE BOJOEMOB U BOJOTOKOB PETMOHA.
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Puc. 16. KommuiekcHas olleHKa KayecTBa IOBEPXHOCTHBIX BOJ
IlenTpanbsHO-YepHO3EMHOI0 3KOHOMUYECKOTO palioHa
Ycnoeuvie ob6osnauenus: 3-i Knacc: paspsil «a» — «BECbMa 3arpsi3HEHHAs»; pas3psi
«0» — «oueHb 3arpsi3HEHHAsN; 4-1 KJ1acc: pa3psij «a» — «rpsi3Has»

Ne o . Kputnueckue
oxen Boanblit 00beKT, MYHKT, Knacc, pa3psan HOKa3aTEIH 313
CTBOp HaOJIOACHUIA KauyecTBa BOJIbI
Me HEHHOCTH BO/IbI
1 p. JoH, Huxke r. JlankoB 3a —
2 | p. Hon, Huxe r. JleOensHp 3a —
3 p. HoH, Huxke r. 3ag0HCK 3a —
4 | p. Hon, nmxe r. Boponex, Hike 36 —
r.HoBoBopoHEX
5 | p. Hon, ke r. JIucku 30 —
6 | p. Jon, Huxe r. IlaBnoBck 3a —
7 | p. Hon, Hmxe r. HoBas KasimrBa 3a —
8 p.-Yepnas KanutBa, Huxke r. Poc- 4a -
collb
9 | p. Xonep, Hike r. bopucornedck 3a —
10 | Baxp. bearopoackoe, r. benropon 30 HutputHbll a30T
11 | p. Hexerounp, Hike 1. Hlebeknno 4a HurtputHsiii a3or
12 | p. Ceiim, Huxe r. Kypck 3a —
13 | p. Tyckaps, B uepte . Kypck 3a -
14 | p. Ilcen, B uepte r. O60sIHB 3a —
15 | p. Bopckia, mHmxke c. Ko3unka 3a —
16 | p. I{na, Huxe r. Mopmiaick 3a HutpuTHbli a30T
17 | p. lHa, ke r. TamOoB 30 HutputHslit a3or

200



Takum oOpaszom, B [{eHTpanbHO-UepHO3EMHOM 3KOHOMUYECKOM pailoHe
BOJia OOJIBIIIMHCTBA BOJIHBIX OOBEKTOB OTHOCHUTCS K 3-My KJIacCy KauecTBa,
paspsanaM «a» u «0» 1 OIICHUBAETCS KaK «BEChbMa» U «OUYEHb 3arps3HEHHAS».
K 4-my kinaccy, paspsaay «a» («rpsisHasi») oTHocuTcs Bojaa p. Hexeronb,
B 10,6 xM Hmxke r. [llebexuno, p. Yepnas Kanutpa (Huxe 1. Poccorb).

OO0o00mIas maHHBIE TUIPOXUMHUYECKUX HaOMojeHuid Ha pekax llen-
TpalbHO-YEepHO3eMHOTO PETHMOHa, MOKHO OTMETHTh, YTO HamboJiee pacIpo-
CTPaHCHHBIMH 3arpsI3HSIONIMMHU BEIIECTBAMHU B BOJIE PEK SIBIISIOTCS OPTaHU-
yeckue BemiecTBa (1mo bIIK;5), coequnenns MeTamioB (keine3a, MeIu, IIMHKA),
HedTenpoayKThl. JlaHHBIN (QakT XapakTepeH MPEeXKIe BCEro s PeK, HeCy-
IIMX CBOU BOJIbI B COMPEIETbHBIE TOCYAapCTBA.

KonuyecTBO nmepeHeceHHbIX peKaMy PacTBOPEHHBIX BELIECTB yMEHbBIIIA-
€TCsl B CIEAYIOIIe IMOCIe0BaTeIbHOCTA: MUHEpaIbHbIE, OPraHUYECKUE U
OWOreHHbIe BEIecTBa, HE(TEPOAYKTHI, COSTMHCHUS psiia MeTalioB. J(nHa-
MHKa BBIHOCA PACTBOPCHHBIX BEIIECTB B OacceiiHaX OTACIBHBIX PEeK MMela
CJIOKHBIN ¥ HEOJHO3HAYHBIA XapakTep. B pe3ynbrare mpupomHBIX U aHTPO-
MIOTeHHBIX BO3JCUCTBUI Hambosee MOoABEPKEH N3MEHEHNIO BO BPEMEHH CTOK
MUHEpaIbHOTO a30Ta, docdopa, HedTenpoayKkToB. CylIeCTBEHHbIE H3MEHE-
HUS B BBIHOCE BEIIECTB Yallleé BCETO OOYCIOBJIEHBI BO3POCIIECH aHTPOIOTEeH-
HOU Harpy3Ko# B OacceiiHax peK W JIMIIb B OTJEIbHBIX Clydasx ObLUIN CBs3a-
HBI C YBEJIMYEHHUEM BOJTHOTO CTOKA PEK.

4.3. Bausinue 3arpsi3HAIOIIAX BelIeCTB HA 3/10POBbe

Bxnag 3arpsi3HEHUsI OKpY’KarOIIEW CpPelbl U €ro OTACIbHBIX BHUJOB B
pocT 3a00J1€Ba€MOCTH U CMEPTHOCTH HACEeJEHUsI TIOKa eIe CIYKHUT MpeaMe-
TOM JIUCKYCCHUU CPEIH TPOPECCUOHATIOB, BBUY CJIOKHOCTH B3aMMOCHCTBUS
MHOTOYMCJICHHBIX (PAaKTOPOB BJIIMSHUSI U TPYJIHOCTEU BBISIBIICHUS (DAKTOB 3a-
OoJIeBaHUM.

JIeMCTBUTENBHO, BO3JICUCTBUS 3arpsA3HEHUNA HA OpPraHvu3M BECbMa MHO-
rooOpa3Hbl U 3aBUCAT OT MX BUJIA, KOHIEHTpAIMU (703b1), JIMTEILHOCTH U
MIEPUOJNYHOCTH BO3JECUCTBUs. B CBOIO ouepenp peaknusi opraHu3Ma Onpese-
JS€TCSl MHIUBUAYATBHBIMIA OCOOEHHOCTSIMHU, BO3PACTOM, ITOJIOM, COCTOSIHHEM
3I0pOBbsI 4yesoBeka. B 1enoM Oojiee ys3BUMBI JI€TH, OOJIbHBIC, JIUIA, pado-
TAIOIIUE BO BPEIHBIX MPOU3BOJCTBEHHBIX YCIOBUSX, KypUJIbIIUKU. Bce xe
MHOTOKPaTHO 3aperuCTPUPOBAHHBIE M W3YUYECHHBIC SIBJICHUS MOBBIIMIEHHON
CMEPTHOCTHU U 3a00JIEBAEMOCTH B pailloHaX ¢ BHICOKMM 3arpsi3HEHUEM CBH]IE-
TEJIbCTBYIOT 00 OUYEBUIHOCTU U MAaCCOBOCTH TaKOr0 BO3JIEUCTBHUS OT 3arpss-
HEHHS OKPYKAIOIIEW CPEJIbI.

B cooTrBeTcTBUM ¢ OLEHKaMU 3KCIEPTOB BceMHpHON oOpraHu3anuu
3apaBooxpanenusi (BO3) pa3nuuaroT NATh KaTerOpUil peakiuid COCTOSHUS
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3I0POBbsI HACEJICHHS HaA 3arpsA3HECHUE OKPYKAIOWIEW Cpenbl: IOBBIIMICHUE
CMEPTHOCTH, IMOBBIIIEHNE 3a00JI€BAEMOCTH, HANUYUE (PYHKIMOHAIBHBIX H3-
MEHEHUH, IPEBBIAIOIMX U HE NPEBBIIAIOMMX HOPMY, U OTHOCHUTEIIBHO
0e30macHOe COCTOSTHUE.

YHOMSIHYTBIE KATETOPUHA MOKHO pPACCMATpUBaTh KaK OTHOCHUTEIBHBIE
MIOKA3aTeI, COBOKYITHO XapaKTEPHU3YIOIINE COCTOSTHAE 3I0POBbS YEIIOBEKA U
COCTOsIHME (KauecTBO) OKpy:karouieil cpenpl. [lokazareneM 310poBbs, B HEp-
BYIO OYEPEAb, SBISAETCS KOJIWYECTBO 3J0POBbS, T.€. CPEAHSAA OXHUAAEMAas
IIPOJOJKUTEIBHOCTD KU3HU. ECM UMETh B BUY 3TOT IOKa3aTenb, TO K YUC-
1y HanOoJiee BaXXHBIX (DAKTOPOB IKOJIOTMYECKOr0 pUCKa OTHOCHT:

— 3arpsi3HEHUE aTMOC(EPHL;

— 3arpsA3HEHHUE TUTHEBOU BOBI,

— 3arpsA3HEHHE MULIN.

[To oneHkam SKCHEPTOB, 3arpsi3HEHHE aTMOC(hEpbl COKpalaeT Mmpoao-
KUTEIBHOCTh JKU3HM B CpPEJHEM Ha 3-5 JIeT, HEKAYECTBEHHAs BOJAa — Ha
2-3 rona, OCTphIE NUIIEBBIE OTPABICHUS — Ha 1-2 rona.

Orpomuble MacmITaObl yuiepOa 3J0pOBBIO JIIOJEH MPUUYUHSAET BBICOKAS
KOHIIEHTpalusa BO30yauTesnel MHPEKIMOHHBIX 3a00yieBaHUM. DTOT (DAKTOp
00yCJIOBJIMBAET COKpAIIEHUE MPOJAOKUTENBHOCTH KU3HHU, MTO-BUIUMOMY, Ha
BEJIMYMHY OKOJO ofHOro roxa. Ilo momcderam cnenuanncToB, HA TEPPUTO-
pun Poccun pasmenieno cbiiie 4500 mOTEHIIMAIBHO OMACHBIX OOBEKTOB, B
ToM yucie 800 paguanroHHO omacHbIX. [[03TOMy K 4YHCIy NMPUOPUTETHBIX
BpEAHBIX (PAKTOPOB TAKKE OTHOCATCS JIEKTPOMArHUTHBIE MOJIS, IIYMBI, pa-
JMOAKTUBHOE 3apaKEHUE CPEBI.

B 3aBucuMOCTH OT 103bl, BpEMEHM U XAapaKTEpa BO3ACUCTBUS XUMHUYE-
CKMX 3arpsi3HUTEJEN B OPraHU3ME YEJIOBEKA Pa3BUBAIOTCS OCTPBIE WIM XPO-
HUYECKHUE OTPABIICHUSI, @ TAK)KE UMEIOT MECTO OTJaJI€HHbIE 0OJIE3HETBOPHbBIE
IIaTOJIOTUYECKHUE IPOLIECCHI.

KparkoBpeMeHHOE TOCTYyIJICHUE (JIHH, HEJEIU) B OpraHU3M OOJBIITUX
KOJIMYECTB TOKCHUYECKHX BEIIECTB MPUBOJHUT K PA3BUTHIO KIMHUYECKHU BbI-
PaXXEHHOT'O NATOJIOTUYECKOTO IMpoLecca — OCTPOro OTpaBieHus. Takue OT-
paBJICHUS TTOAPA3ACIAIOTCA Ha JIETKUE, CPEAHEU TsHKEeCTU U Tskeunble. 1lo-
CJIEHUE MHOTJA 3aKaHYNBAIOTCS CMEPTEIBHBIM UCXOIOM.

XpOHUYECKHE OTPaBIEHUS O0YCIOBIEHBI CUCTEMATHYECKUM I MEPUO-
JUYECKUM MOCTYIIEHHEM B OPraHU3M CPABHUTEIBHO HEOOJBIINX KOJIUYECTB
TOKCHYHBIX BEIIECTB. JTHU OTPABJICHUS PEAKO HMEIT SIPKO BBIPAKEHHYIO
KJIIMHUYECKYIO KapTUHY. VX quarsHoctuka BeCbMa CIIOKHA, TaK KaK OJHO U TO
K€ BEIIECTBO y OJHUX JIAI] BBI3BIBAET MOPAKEHUE TIEUEHH, Y IPYTUX — KpO-
BETBOPHBIX OPraHOB, Y TPETBUX — IIOYEK, Y YETBEPTHIX — HEPBHOU CUCTEMBI.
TONMBKO HE3HAUYUTEIBHOE YUCIO0 XMMHUYECKUX 3arpsA3HUTENIEN NPU BO3LAEUCT-
BUM B MAJIbIX J03aX BBI3bIBAET CTPOTO CHEIU(PUUYECKUI MaTOJIOTHYeCKUN
npolecc, MOJABISOINIEe K€ OONBIIMHCTBO AA€T TaK HAa3bIBAEMbIN OOIETOK-
cu4ecKkui 3PpPexr.
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[loxg «OTHaneHHBIMU TMOCIEACTBUSMMW» WIH «OTHATEHHBIM 3(p(PEeKToM»
BJIMSHUS XUMHUYECKUX 3arps3HUTENICH MOHMMAETCsl pa3BUTHE OOJIE3HETBOP-
HBIX MPOLECCOB U MATOJOTMYECKUX COCTOSHUW Y WHIWBHUAYYMOB, UMEBIIHMX
KOHTaKT C XMMHUYECKUMU 3arpsi3HUTENIIMHU Cpellbl OOUTaHUs B OTJAJICHHBIC
CPOKH UX KM3HH, a TAK)KE€ B TEUEHHUE KM3HU HECKOJIBKUX MOKOJIEHUHN UX T0-
tomcTBa. OtnaneHHbie 3Q(HexThl 00BEAUHAIOT MIUPOKYIO TPYIIy NaTOJIOTH-
YECKUX MPOIECCOB. DTO MPEK/E BCETO Pa3IMUHbIE JEereHEPATUBHBIE MTPOLIEC-
Chbl, IPUBOASAIINE K aTpO(UH TKaHEH U SBISIOLINECS UCXOAHBIM CyOCTpaToM
XPOHUYECKUX BOCIAJIUTENBHBIX IPOLIECCOB, HAIPUMEpP, B CIU3UCTBIX 000-
JIOYKaX JbIXaTeJIbHOrO0 W MUIIEBAapUTENBHOrO TpakTa. llaTonornueckue siB-
JIEHUsI B HEPBHOM CHCTEME B 0oJiee OTAAJICHHBIN MOCIIe XMMHUYECKUX BO3CH-
CTBUU MEPUO/I BHI3BIBAIOT TaKUE OOJIE3HU, KaK MAPKUHCOHU3M, MTOJTMHEBPUTHI,
napesbl ¥ mapainyu, MCUX03bl; B CEPIACYHO-COCYAUCTON cucTeMe — UH(papK-
Thl, KOPOHAPHYIO HEJJOCTATOYHOCTH U T.JI.

OtnaneHHbIM 3G (HEKTOM C MOCIEICTBUSMU SBJISIETCS KaHleporeHes (00pa-
30BaHME 3JI0KAYECTBEHHBIX HOBOOOpA30BaHWIi), MyTareHe3 (HapylieHUs Ha-
CJIEZICTBEHHOCTH Ha T€HETUYECKOM YPOBHE), TOHAJIOTPOIHOE (HAa OpPraHbl pas-
MHO>KEHUS ), SMOPHOHOTPONHOE (Ha BHYTPUYTPOOHBIN TUIO/) ACUCTBHUE SI/IOB.

O 3HaueHMH OTHAJNEHHBIX 3()(PEKTOB MOXKHO CYIUTh MO CTATHCTUKE
CMEPTHOCTH OT CEPJIEYHO-COCYAUCTHIX maTtojoruid (okoso 50 %), 3mokavect-
BEHHBIX HOBOOOpazoBaHuil (oxoyio 20 %) B MPOMBIIIUIEHHO Pa3BUTHIX CTpa-
Hax. YacTtora »THX 3a00j7€BaHMil (OCOOEHHO B CTpaHAaX C HU3KUM YPOBHEM
MEIUIUHCKON NMPO(QUIAKTHKN) B MOCJIEIHUE ECATHIECTUS UMEET HEYKJIOH-
HYI0 TEHJEHLHUIO K POCTY.

EcTp Beckue OCHOBAaHMS YTBEP)KIATh, YTO OJHOW W3 IVIABHBIX NMPUYUH
TEHACHIIMM POCTa uucia 3aboneBaHUil cpeau npoyux (aKTOpOB SBISETCA
XUMHUYECKOE 3arpsi3HeHue. Tak, YCTaHOBJIEHA BBICOKas CHEUU(PUYHOCTH TO-
paXXeHusl COCYZ0B M cepjlla IpH JACUCTBUU CEpOYTiIepo]a B BECbMa HU3KUX
KOHLIEHTpAlLUAX, ONpEAeNIeHa BbICOKas M30uUpaTeabHas CIOCOOHOCTh JIEHUCT-
BUsI CBHHIIA Ha CUCTEMY Pa3MHOKEHHUs, 3(PUPOB TPUXJIOP(HEHOKCUTYKCYCHOU

KHMCJIOTBI Ha Pa3BUBAIOIIUMCS IO U T.1. (Tadm. 35).
Tabnuua 35
3a0o1eBaHusA, KOTOPBIE MOT'YT ObITh CBSI3AHBI
¢ 3arpsi3HeHHeM OKpY:Kaloueii cpeabl

[Tatonorus By 3arpsi3HEHHs] OKPYIKAOIIEN CpeJibl
1 2

bonesnu cucremsl kpoBooO- | 1. CocTaB MUTHEBOW BOABI: HUTPATHI, XJIOPUIbI, HUTPHU-
paleHus ThI, )KECTKOCTb BOJIBI.
2. buoreoxumuueckre 0COOEHHOCTH MECTHOCTH: He-
JIOCTATOK MJIM U30BITOK BO BHEIIHEN Cpesie KaJlbLIMs,
MarHusi, BaHaius, KaJMHUs, LIMHKA, JTUTHS, XpOMa, Map-
raiia, KooanabTa, Oapus, MeJI1, CTPOHIIHS, JKeJe3a.
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Oxonyaunue Tao01. 35

1

2

bone3nu HEPBHOM CUCTEMBI
Y OpraHoB yyBCTB. [Icuxu-
YECKHUE PacCTPOMCTRBA.

1. buoreoxumudeckne 0COOEHHOCTHU: BHICOKAsI MUHE-
panm3aIus MOYBHI M BOJIBI, XPOM.

2. Xnopopranudeckue, pochopoprannueckue u Apyrue
TECTHUITU/IBL.

bone3nu opranos nunieBa-
peHus

1. 3arpsi3HeHHE OKPYKAIOIIEH Cpe/ibl MECTUIIUIAMU U
ATOXUMUKATaMH.

2. Hepoctatok niam nepen30bITOK MUKPOIJIEMEHTOB BO
BHEIIHEHU Cpelie.

3. CocTaB NUTHEBOM BOJIBI, )KECTKOCTD BOJIBI.

bosne3nu kpoBu U KpoBe-
TBOPHBIX OPTaHOB

1. buoreoxumudeckue 0COOEHHOCTH: HEJOCTATOK WIIH
U30BITOK XpOMa, KOOAIIbTa, peIKO3EMENbHBIX METaJl-
JIOB.

2. HUTpuUTHI 1 HUTPATHI B TUTHEBOM BOJIE.

3. 3arpsi3HEHUE OKpYKalollEel Cpebl MECTUIIMAAMU U
SAIOXUMUKATaMHU.

Bose3Hn Ko U MOAKOKHOMI
KJIETYATKU

HenocTtaTok mian n30bITOK BO BHEIITHEH Cpeie MUKPO-
DJIEMEHTOB.

bosie3Hn 3HIOKPUHHOMU CHC-
TE€MbI, pACCTPOMCTBO MUTA-
HUS1, HApylIeHHe oOMeHa
BELIECTB

1. I306BITOK WJIM HETOCTATOK BO BHEIIIHEH Cpejie CBUH-
11a, oma, 6opa, KanbIus, BaHaaus, Opoma, Xpoma, Map-
rasiia, kooanabTa, [TUHKA, TUTHS, MEJIH, OapHs, CTPOH-
LU, JKeJe3a, MOJIUOIeHa.

2. KecTKoCTh NUTHEBOI BOJEL.

Bpoxennsie anoMainuu op-
raHW3Ma Pa3HOW THUIOJOTUU

3anH3HeHHC neCTnouaaMu U aA0XuMHUKaTaMU.

bosie3nn MouenosioBsIX Op-
raHoB

1. HemocraTok uinv n30bITOK BO BHEIIHEH Cpejie IMHKA,
CBHHIIA, HOJIa, KaJIbIIUsI, MapraHiia, KooaabTa, MeIu,
JKeJiesa.

2. KecTKOoCTh NUTHEBOI BOJEL.

[TaTtonorus 6epeMeHHOCTH

1. 3arps3HeHne NECTUIIUAAMH U SITOXUMHUKATAMM.
2. Hemoctatok niy n306ITOK MEKPO3JIEMEHTOB.

HoBooGpa3oBaHusi opranos
MHIIEBapEHUS

1. 3arpsi3HeHHe ECTUIUAAMU U ITOXUMHUKATaMHU.

2. buoxumuueckue 0COOEHHOCTU: HEAOCTATOK WIIH U3-
OBITOK Mar"usi, KoOanabTa, IMHKA, PEAKO3EMEIbHBIX Me-
TaJJI0B, MEJIH.

3. CocTaB MUTHEBOM BOJIBI: XJIOPHUBI, CYJIb(aThl, )KECT-
KOCTb.

HoBooOpa3oBanus moueno-
JIOBBIX OPTaHOB

1. 3arpsi3HeHue necTUUAaAMU U J0XUMUKATaAMHU.
2. HenocraTok nim n30bITOK Maruus, KoOanbTa, [IUHKA,
Maprasiia, MoJu0JieHa, MEJIH.

Bonpocsl k riase 4

1. JlaTp XapakTepUCTHKy NUTaHus U pexuma pek LleHTpanbHO-UepHO3EMHOrO

peruoHa.
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[98)

N

KakoBo BnusHue penbeda Ha peKUM PEK U MOBEPXHOCTHBIN CTOK B PETHOHE?
HazoBuTe OCHOBHBIC HCTOUYHHMKH 3arpsi3HEHUS] BOJOEMOB U BOA0TOKOB [[HO.
JlaTb CpaBHUTEIBHYIO XapaKTEPUCTUKY 3arpsi3HEHUs IMOBEPXHOCTHBIX BOJ IO
obmactam [[HO.

Kakue 3arpssHsroniye BemecTsa BBIHOCATCS BOAAMU PEK Ha YKpauHy?

Ha npumepe pexn [[oH mokaxure, Kak U3MEHSETCS KAa4eCTBO BOJBI BHHU3 I10
TEYCHHIO, U OIPEICIUTE, UCTIONIb3Ys aTiackl reorpaduu Poccuu, kak Biuser
MPOM3BOJACTBEHHAS JIEATEIBHOCTh YEJIIOBEKA HAa 3arpsA3HEHHE MOBEPXHOCTHBIX
BOJI.

C 4em cBsI3aHbI CITy4aun SKCTPEMAIIBHO BBICOKOTO 3arpsi3HEHUSI BOJIBI B PEKax U
Bogoemax [[HO?
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IMPUIIOKEHUA

Ipunoowcenue 1

IIpuroroBjaeHue KOHTPOJIBHBIX KA 00Pa310B OKPACKH
JJIS BU3YaJIbHOT0 KOJIOPUMETPUPOBAHNS

KoHTponbHbIE MIKaJIbl 00pa31ioB OKPACKH JJIsl BU3YaJIbHOT'O KOJOPUMETPUPO-
BaHUS MPUTOTABIUBAIOT C MCMOJIb30BAHUEM ATAJIOHHBIX PAacTBOPOB, MHOT/A Ha-
3bIBAEMBIX «CTAHIAPTHBIMU CEPUSIMUY.

DTaJIOHHBIE OKpAIICHHBIE PACTBOPHI MPUTOTABIMBAIOT 3a0JIarOBPEMEHHO B
71a00paTOPHBIX YCIOBHIX HaKaHyHe, JIMOO 3a HECKOJbKO JHEW J0 MpeiaroJiarae-
MBIX PabOT B MOJIEBBIX WM JA0OPATOPHBIX yCIOBUAX. KOHTPOJIbHBIE HIKAJIBI MO-
r'yT ObITh IByX BUJIOB:

1) B Bue KOJOPUMETPUUECKUX MPOOUPOK WU CKISTHOK (B 3aBUCHUMOCTH OT
TOTO, KaK MPEAYCMOTPEHO BBIIIOJIHEHUE OINPEIEIEHUsI) C ITAJOHHBIMH pacTBOpa-
MU, BOCIPOU3BOASIIMMH OKPACKY MPOO € 3aJaHHBIMU KOHIIEHTPALUSIMU aHAJIU-
3UPYEMbIX KOMIIOHEHTOB;

2) B BUJE BOCHPOM3BEACHHON XYJ0KECTBEHHBIM CIIOCOOOM IIKAJIBl OKpa-
COK, MaKCUMaJIbHO COOTBETCTBYIOIINX OKpPacKaM 3TaIOHHBIX PACTBOPOB.

B otnenbHBIX ciaydasx ya00HO 3a01aroBpEMEHHO MPUTOTOBUTH PACTBOPHI CO-
Jer-CTaHAapTOB, a PAcTBOPhl PEAKTHUBOB (MHIUKATOPOB) J0OABISATH B MOJIEBBIX
WM JIaDOPATOPHBIX YCIOBUSX MEPE]] BHITOJIHEHUEM aHAIM30B IPOO.

[IpurotoByieHHE KOHTPOJBHBIX IIKajl TpeOyeT MOCTaTOYHON IMOJTOTOBJIEH-
HOCTH M HaBBIKOB XMMHKO-aHaJUTUYECKON paboThl B J1aOOPATOPHBIX YCIOBUSX,
cOOJIIOICHUS MTPABUII TEXHUKU 0€30MacHOCTH NpH paboTe ¢ KUCIOTAMHU U XUMHU-
YECKUMU PEaKTHUBaAMHU.

DTajoHHBIE PACTBOPHI MPUTOTABIMBAIOT COTJACHO JAHHBIM IPUBEIEHHBIX
HUKE QITOPUTMUYECKUX TaOIUI] MpU OOIIEeM MOpPSAIKE Oreparuid, OMMCaHHOM
IPU BBINOJIHEHUU COOTBETCTBYIOIIUX OmpenesieHuil. i CHUXKEHUs TPyJ0EMKO-
CTU palbOT ATANIOHHBIE PACTBOPHI MOTYT MPUTOTABIMBATLCA HE JIsl BCEX KOHIICH-
Tpauui, a JJis TOr0 UX MHTEpBaa, rje Haubojee BEepOATEH pe3ysibTaT Oompeaeie-
HUS 3HaYCHUS aHAIU3UPYEMOT0 MOKa3aTesl.

PacTBOpHI 111 MPUTOTOBJICHUS CTAHIAPTHBIX CEPUM JTOJDKHBI ObITh UCTIONb-
30BaHbI B JICHb WX MPUTOTOBJICHUS, €CJIM MHOE HE OTOBOPEHO B OMHCAHUMU COOTBET-
CTBYIOLIEU METOJUKHU.

[Ipy MCHOIB30BaHUM ATAJIOHHBIX PACTBOPOB CIIEAYET YUUTHIBATH CPOKH HX
TOJTHOCTH (YCTOMYHUBOCTH).

[IpuBeneHHbIE HMXKE METOJUKU MPUTOTOBIIECHUS 3TAJOHHBIX PACTBOPOB, CO-
JIEpKaIllUX B €IMHHIIE 00bEeMa OINpeeIeHHOE KOJIMYECTBO 331aHHOTO0 KOMITOHEHTA,
u3noxeHsl B coorBeTcTBUM ¢ ['OCT 4212-76 [36].

Oobopyoosanue, peakmugvl u pacmeopvl, HeoOXoouUMble 011 RPUSOMO8Jie-
HUA IMATIOHHBIX PACHIBODPOE

Ob6opynoBanue:

1) oGopynoBaHue, NpUBEAECHHOE TP ONMCAHUU aHAJIN3A;
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2) xon0bl MEpHBIE 2-TO KJacca TOYHOCTH BMecTHMOCTHIO 10 mi, 100 M u
1000 mi;

3) Becol ananutudeckue BJIP-200 wiu npyroro tumna ;

4) pH-metp mr000# Mapku;

5.) mwkad CymMIbHBIA JIOOOro THUMa, 00ECIEYMBAIOMIMI PEryJIUpPOBKY U
nojijiep;kanue temneparypsl B guanazone 100-150 °C.

PeakTuBBI M pacTBOPHI.

1) PCAKTHUBLI, paCTBOPBI U MHAUKATOPHBI, UCIIOJIB3YCMBIC IIPKU BBIIIOJIHCHHUH

AHAJIN30B,

2) peakTUBBI-CTAaHJAPTHI, IPUBEJCHHBIC B Ta0M. 1, a TaKkKe OMOTHUTEIbHbBIC

PEaKTUBBI U PACTBOPHI.

Tabauma 1

PeaKTI/IBbI-CTaHI[apTLI AJA NPUTOTOBJICHUS KOHTPOJbHBIX IIKAJ

CrangapTuzyembiii
KOMIIOHEHT

HaumenoBanue
u popMysia peakTuBa

[IpensaputenpHas
MOJITOTOBKA PEaKTHBA
nepel UCTOJIb30BAaHUEM

1. AMMOHUH, HUTpAT Ammonust uutpat NH,/NO ; BricymmBaroT 10 MOCTOSIH-
Ho Macchl ripu 105° C
2. AMMOHUH, XJIOpHJ Ammonus xnopun NH, CI BeIcymmBaroT 10 NOCTOSH-

Ho Macchl ripu 105° C

3. Bonopoansblii mokasa-
tesb (pH), ocdatsl

Harpuii ¢pocopHokucbIit
nBy3amenieHssii Na,HPO,

BeicymmBaroT 10 NOCTOSH-
Hou mMacchel ripu 120° C

4. XKeneso (II)

Conb Mopa — 1BoiiHast cojb
cynbara xxenesa (II) u ammo-
HUs 6-BOJHAA
FeSOx(NH,),S0Ox6H,0

5. Kanpuit

Kanbuus xmopu raBieHsbli

CCZCZQ

6. Menp (MeTasuibl), Cyib-

dbat

Menu (2) cynbdar 5-BoaHbIN
CuSO ,x5H,0

7. Hutpur

Hatpus nutpur NaNO ,

BeIcymmBaroT 10 MNOCTOSIH-
HOM Macchl ripu 150°C

8. CBuHel, (MeTayIbl)

CBuHIIa anieTat 3-BOJHBIN
Pb(CH ; COO) »x3H, O

9. @®ropun

Hatpus ropun NaF

10. AKTUBHBIN XJIOp

['unoxnoput kaneiwst Ca(OCl),

11. Huuk (MeTamisl),
HUTpaT

[{nHKa HUTpAT 6-BOIHBINM
Zn(NO3)2 X6H2 0]

JlonyckaeTcss mMpUTOTOBIIEHUE PACTBOPOB U3 APYTUX COJEH OJHOMMEHHOTO
KaTHOHA (aHMOHA), UCXOJ U3 TpeOyeMOil MacCOBOW KOHIIEHTPAIMH M C YIETOM
cojiepKaHusl B MpernapaTe OCHOBHOIO KOMIIOHEHTA.

JloTOTHUTENBHBIE PEAKTUBBI U PACTBOPBI:

1. Bopa nuctriuimpoBaHHasl.

2. Bona guctuiimpoBaHHasi, OYUIICHHAs] OT METaJJIOB.
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3. PactBop cepnoii kucnotsl, 0,001 r-sks/1.
4. PacTBOp cepHOl KUCTOTHI, 16 %.
5. Kucnora a3oTHas KOHIIEHTPUPOBaHHA.

HpI/IFOTOBJIeHI/Ie cepm‘fl ITAJIOHHBIX pacTBOpPOB

Ilpuzomoenenue pacmeopos oouiezo rncenesa ¢ hopme kamuonog rncenesa (I11)

[IpUroToBJieHUE  OCHOBHOrO  pactBopa conu  Mopa.  Hasecky
(0,7020+0,0010) T conmu Mopa, B3BEIICHHYI0 Ha aHAJUTUYECKUX Becax, pacTBO-
psitoT B 20-30 mi1 ciiaboro pacTBopa CEpHOM KUCIOTHI B TUCTUIIIMPOBAHHOM BOJIE
(comepxaineit 0,4 M1 pacTBOpa CEpHOM KUCIIOTHI ¢ MaccoBou gosieit 16 % (mpuro-
TaBJIMBAIOT, CMeEIIMBas 9,7 Mil KOHLIEHTPUPOBAHHOW CEPHOM KHUCIOTHI U 93 Mi
JTUCTHITAPOBAHHOM BOJIBI (CoOt00amev mepol 6ezonachocmu!l)) n 10BOJIAT 00beM
cMecu TucTumpoBanHor Bogou A0 100 mut. ITomydennsit pactBop conu Mopa
conmepxkut 1,00 mr katnona xenesa (1) 8 1 mir (1000 mkr/mo).

IIpuroToBiieHUE CTaHAAPTHBIX PACTBOPOB coju Mopa.

PactBop ¢ konuentpauueit 10 mxr/mi: 1,0 MJ1 OCHOBHOTO pacTBopa ¢ MOMO-
IIbI0 THUIETKH MOMEIIal0T B MEPHYIO KOJIOy U JOBOAST O0OBEM pacTBOpa 10
100 M pacTBOpOoM cepHOi KucaoThl ¢ koHueHTpauuen 0,001 r-aks/i.

PactBop ¢ xonuentpanueit 1,0 mxr/mia: 10,0 Ma cTangapTHOTO pacTBOpa ¢
KoHIeHTparueil 10 MKr/Mi1 ¢ TOMOIIBIO TUIETKU MOMENIAI0T B MEPHYIO KOJIOY U
JOBOJAT 00BeM pactBopa 10 100 M1 pacTBOPOM CEPHOM KUCIOTHI ¢ KOHIIEHTpAIU-
et 0,001 r-akB/n (MPUTOTABIMBAIOT U3 (PUKCaHANA JIMOO CMEMIMBAIOT 5,3 MJT KOH-
LHEHTPUPOBAaHHOU cepHOU KuciOoThl (200-300 My AMCTUILUIMPOBAHHOW BOJBI U J10-
BOAAT 00BeM pacTBopa 10 1000 mi (Takum 00pa3oM MOTydarOT pacTBOP C KOHIIEH-
tpammeit 0,1 skB/m). Ilpu mocnenyromem pa30aBIeHUU MOTYYEHHOTO PacTBOpa B
100 pa3 momy4aroT pactBop ¢ koHneHntparuei 0,001 r-3xB/m.

[IIxamy 5TalIOHHBIX PACTBOPOB MPUTOTABIMBAIOT MO AJITOPUTMY, MPUBEICH-
HOMY B TaOI. 2.

DTaJIOHHBIE PACTBOPHI OOIIETro KeJie3a CTAaOWIIbHBI B T€UEHUE 3 MECSALECB MpU
YCJIOBUM MX XPAHEHHS B T€PMETHUYHO 3aKPBITHIX MPOOUpPKAX B 3aT€MHEHHOM IIPO-
XJIAJITHOM MECTE.

Tabmuna 2
AJITOPUTM NPHUTOTOBJIEHHS IIKAJIbI ITAJIOHHBIX PACTBOPOB 00IIIEr0 KeJie3a
HanmenoBanue KonmgectBo pactBopa, Mi
pacTBopa Howmep stanonnoro pacteopa (po0Osb1)
1 TIOPAAIOK €10 1|2 3| 4 5| 6| 7 8 9 |10
MCIIOJIb30BAHMS
1 2 3 4 5 6 7 8 9 10 | 11

CrannapTHbIi pac-
TBOp coiu Mopa ¢
KOHIICHTPALIUEH:
1,0 Mxr/™Mn - 1 2 2.5 3 4 5 7 - -
10 MKr/mi1 - - - - - - - - 1,5 [ 6,8
JlucTrimmpoBaHHAs
BOJIA 83 |73 63 | 58 |53 43 | 33 1,3 7,3 16,8
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Oxounuanue Tadi. 2

1 2 |3 4] 5] 6] 78] 9 [10]11

PactBOop  comnstHOKHCH
soro ruapokcrnamuna) 1o 0,2 M1 B kaxayro mpoly

AtueratHeiii - Oydep-

HBI1 PaCTBOP ITo 1,0 M1 B KaXXIy10 IPOOY
PactBop oprodeHan-
TPOJIMHA [To 0,5 M1 B KaxKay10 mpody

Conepxxanue xene-
3a (II) B mpob6e 00B-

emoM 10 M1, MKT 0 1 2 2,5 3 4 5 7 10 | 15
KoHuenrpanust  xe-
nesa (1), mr/n 0O (0102 1]103|03]| 04 | 0,5 0,7 1 1,5

Hpuzomomenuepacmeopoe Humpum-aHuoHa.

IIpuroToBieHUE OCHOBHOTO PACTBOpPAa HUTPUT-aHUOHA. B3BelIeHHYI0  Ha
aHanmuTH4YecKux Becax  HaBecky (1,5004+0,0010) r autpura HaTpus, npea-
BAPUTENIBHO BBICYHIEHHOTO IO IMOCTOSIHHOM Maccwl npu 150 °C, momemaror B
MepHy10 kosi0y pacTBopsitoT B 200-300 mui AUCTUIIMPOBAHHONW BOJBLI U JTIOBOJSAT
o0beM pacTBopa muCTHLIHPOBaHHON BOJo# 10 1000 mut. IlomyyeHHbId pacTBOp
coaepxut 1,00 mr/mi uutput-anrona (1000 Mxr/mo).

[IpuroToBiaeHWE CTAHAAPTHBIX PACTBOPOB HUTPUT-AHUOHA.

PactBop ¢ koHnentpanueit 1,0 mxr/mi: 1,0 M OCHOBHOTO pacTBOpa MmoMe-
[IAI0T C MOMOIIBIO MUIETKH B MEPHYIO KOJOY M JOBOJAST O0OBEM pacTBOpa 10
1000 M1 TUCTHILIMPOBAHHOM BOJIOM.

PactBop ¢ konnentpanueit 0,10 mxr/mut: 1,0 Mt pacTBOpa ¢ KOHIICHTpAIIHEH
1,0 MKr/mMi1 TIOMEIIAalT B MEPHYIO KOJIOYy U AOBOASAT 0O0beM pacTBopa jo 10 mi
JACTUJTIMPOBAHHOM BOJIOM.

[[Ixany 3TalOHHBIX PACTBOPOB MPUTOTABIUBAIOT IO AJITCOPUTMY, MPHUBE-
JEHHOMY B Ta0J1. 3. DTajJoHHBIE PACTBOPHI HUTPUT-aHUOHA CTAOUIIbHBI B TEUEHUE
pabouero qHs (6-8 yacon).

Tabnuua 3
AJITOPUTM NMPHUTOTOBJIEHHUS IIKAJIBI ITAJOHHBIX PACTBOPOB
HUTPUT-AHHOHA
HaumenoBanue pacTBopa KommyectBo pactBopa, mit
1 HOPAAOK Homep sTaioHHOro pactBopa
€Iro UCII0JIb30BaHUA 1 2 3 4 5 6 7 8
1 2 3 4 5 6 7 8 9

Cranpapt. p-p HUTpUTA
HATpUs C KOHLICHTpAIUEH:
1,0 Mxr/mn — 0,50 | 1,00 - — - - -
10 MKr/™miT — - - 1025 | 0,50 1,00 | 2,50 | 5,00
Bopna nuctunnuposannas | 5,00 4,50 | 4,00 | 4,75 | 4,50 4,00 | 2,50 | -
PeakTus I'pucca [To oguoit ynakoBke (0,05) B kaxxayto npo0Oy
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Oxounuyaume tadi. 3

1 2 3 4 5 6 7 8 9

CopepxaHue  HUTPUT-
aHWoHa B TMpobe oO0be-

MOM 5 MJI, MKT 0,00 0,05 | 0,10 | 0,25 | 0,50 1,00 | 2,50 | 5,00
KonuenTpauus HUTpuUT-
aHHoHa B npo0e, M/ 0,00 0,01 10,02 ]0,05] 0,10 0,20 | 0,50 | 1,00

Hpuzomoeﬂenue pacmeopoe Humpam-aHUuoOHa

[IpUroToBi€eHNE OCHOBHOIO pPAacTBOpa HUTpaT-aHUOHA. B3BelIeHHYH Ha
aHanuTuyeckux Becax HaBecky (1,2910-0,0010) r nutpata amMmoHus JHOO
(1,6300-0,0010) r HuTpaTa Kanus, NPEABAPUTENBHO BBICYIIEHHBIX O MOCTOSHHON
maccel ipu 100-105°C, momeniaror B MepHYyI0 Koj0y, pactBopsitoT B 200-300 mu
JUCTUILTUPOBAHHOW BOJBI U JOBOJST 00BbEM pacTBOpa AUCTHILIMPOBAHHON BOAOM
10 1000 ma. [Tomydennstit pactBop cogepxkut 1,00 Mr/mMi HUTpaT-aHUOHA.

[IpurotoBienue pacTtBopa HUTpaT-aHUOHA ¢ KoHueHTparuend 0,10 mr/mit:
1,0 M1 OCHOBHOTO pacTBOpa MOMEIIAIOT ¢ OMOILBIO MUIETKH B MEPHYIO KOJIOY U
T0BOJAT 710 10 MJT TUCTUILTUPOBAHHOM BOJIOM.

[IIxany 3TaJlOHHBIX PACTBOPOB MPUTOTABIMBAIOT IO AITOPUTMY, IPUBEACH-
HOMY B Ta0I. 4.

Tabauua 4
AJITOPUTM NMPUTOTOBJIEHHS IIKAJIbI ITAJIOHHBIX PACTBOPOB
HHUTPAT-aHHOHA

HaumenoBanue KonmgecTBo pacTBopa, Mit

pacTBopa Howmep stanonHoro pactsopa (mpoobl)

M TIOPAROX €10 1| 2 3] 4| 5|6 7] 81910
HUCITIOJIB30BAHU S

CrannapTHblil pac-
TBOP XJIOpHUJIA aM-
MOHHUS, C KOHIIEH-
Tpanue:

1,0 MKr/mit — — - 10,15 0,20 | 0,30 | 0,40 | 0,45 | 0,50 | 0,60
10 MKxT/M - 0,50 | 1,00 - — — — — — —

PactBOp canuuu-
JIOBOW KHMCJIOTBI ITo 5 kamenb B KaKaAyI0 MPoOy

CepHas kucnota
KOHUEHTPHUPOB. ITo 0,5 mi1 B KXyt Ipo0y

20%-HbIH pacTBOp
ruapokcuaa Hatpust | [1o 5,0 M B kaxayro npoOy

JuctuimpoBaHHast
BOJIA Hosenenue 1o Mmetku «10 mi»

ConepxaHue xene-
3a (II) B mpobe 00B-

eMoM 10 M1, MKT 0 50 100 | 150 | 200 | 300 | 400 | 450 | 500 | 600
Konuenrpanus xe-
nesa (1), mr/n 0 5 10 15 20 30 40 45 50 60

214




DTanoHHBIE PACTBOPHI HUTPAT-aHHOHA CTAOMIIBHBI B T€UEHUE 3 MECSIIEB MPH
YCIOBHM WX XPAaHEHUS B TEPMETUYHO 3aKPBITHIX MPOOMpPKAX B 3aTEMHEHHOM IIPO-
XJIAJTHOM MECTE.

Hpuzomoefleuue pacmeopoe KamuoHa amMMOHUA.

IIpUroToBIEHNE OCHOBHOI'O pacTBOpa. B3BEMIEHHYI0 HAa aHAJIUTHYECKUX
Becax HaBecky (2,9650+0,0010) r xnopuga aMMOHUS, TPEABAPUTEIBHO BbICY-
HIEHHOTO J10 noctosiHHo maccel npu 100-105°C, nomemiaror B MEpHYIO KOJOY,
pactBopst0T B 200-300 M1 TUCTHIIIIMPOBAHHOM BOJBI U AOBOJIAT 00bEM pacTBOpa
auctuumpoBanHon Bogou no 1000 mi. IlosydeHHBIM pacTBOpP COOEPKHUT
1,00 Mr/mi1 kKaTHOHA AaMMOHHUS.

IIpuroTroBiieHUE CTAHAAPTHBIX PACTBOPOB. PacTBOp C KOHIEHTpauuen
10 mxr/mi: 1,0 MJ1 OCHOBHOI'O pacTBOpa MOMEIIAIOT C MOMOIIbIO MTUIETKH B Mep-
HY!0 K0JIOY 1 oBoAT 10 100 M AMCTUIIIMPOBAHHON BOAOH.

PactBop ¢ konuentpauument 1 mxr/mia: 1,0 M pactBopa ¢ KOHLEHTpaluei
10 MKI/MJI TOMELIAIOT C IOMOILBIO MUIIETKA B MEPHYIO KOJIOY U 10BOAAT 10 10 M
JTUCTUJUIMPOBAHHOMN BOJIOM.

[IIxamy 3TaJOHHBIX PAcTBOPOB INPUTOTABIMBAIOT IO aJTOPUTMY, IPUBE-
JIEHHOMY B Ta0I1. 5.

OTaNoHHBIE PAacTBOPHI KaTHOHA aMMOHHUSI CTaOWIBHBI B TeueHHE pabodero
THs (6-8 4acoB).

Tabmumna 5
AJITOPUTM NPUTOTOBJICHUSA IIKAJIBI ITAJIOHHBIX PACTBOPOB KATHOHA AMMOHMSI
HaumenoBanue pac- KomnnuecTBo pactBopa, mi
TBOpaA U IOPSAJIOK €ro Howmep stasionHoro pactsopa
HCITIOJIBb30BaHUA 1 2 3 4 5 6 7 8 9
CranpapTHbIi

pacTBop Xjopuza
aMMOHHUSI C KOHIICH-

Tpamueit: 1,0 MKr/mi - 0,50 | 1,00 | 2,00 | 3,50 - - - -
10 MKT/MIT — — — — — 0,50 | 0,75 | 1,00 | 1,50
Bona JTHACTUILIIAPO-

BaHHAsI 4,00 | 3,50 | 3,00 | 2,00 | 0,50 | 3,50 | 3,25 | 3,00 | 2,50

Peaxtus Heccriepa 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00

Conepxxanue  aMMoO-
HUA B MpoOe 00beMOM

5 MJI, MKT 0,00 | 0,50 | 1,00 | 2,00 | 3,50 | 5,00 | 7,50 | 10,00 15,00
Konuenrparus ammo-
HUS, MI/JI 0,00 | 0,10 | 0,20 | 0,40 | 0,70 | 1,00 | 1,50 | 2,00 | 3,00

Hpuzomowlenue PaAcmeopos CyMmbl MmANCETIBIX MEMAJl/1086.

IIpuroToBjICHHE OCHOBHOI'O PACTBOPA CYMMBI TSDKEJIBIX MeTamI0B. OCHOBHOM
PacTBOP CYMMBI TSKEJIBIX METAJIJIOB TOTOBSIT U3 CMECU COJICH WJIM METaJIOB I[MHKA,
MEJI ¥ CBUHIIA B MOJIAPHBIX coOoTHOIIEeHUsX 3:1:1. C 3Toi 11e/1pI0 B MEPHYIO KOJIOY
BMecTUMOCTEIO 1000 M1 moMeIIaroT B3BEHIEHHBIE HAa aHAJIUTHYECKHX Becax
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HaBecku (1,7741+£0,0010) r muTpara nuuka 6-ogHoro, (0,4994+0,0010) r
cyabdara meau (II) 5-sognoro u (0,7579+0,0010) r amerara cBuHIIA 3-BOJIHOTO
(inbO >KBUBAJEHTHBIE UM KOJHWUYECTBA METAUIMYECKUX LMHKA, M€ U CBUHIA —
0,390 1, 0,127 r u 0,414 T cooTBeTCTBEHHO). B K010y MEPHBIM HWJIUHIPOM MPHUITH-
BalOT 20 MJI KOHLEHTPUPOBAHHOW a30THOM KHUCJIOTBI (OCHIOPONCHOCHMb NPU 6bl-
noJHeHuu onepayuu!) N ociae pacTBOPEHUs coyieil (MeTauioB) J0OABISIOT JUC-
TUJUTUPOBAHHYIO BOAY 10 METKU. [loiyueHHBI pacTBOp UMEET KOHIEHTPAILUIO
0,01 r-MoB/1 IO yMME METaJIIOB.
OCHOBHOU PacTBOP yCTOWYUB B TEUEHUE 3 MECSIIEB.

[IpuroToBiieHHE CTAaHAAPTHOTO pacTBopa. BcmomorarenbHbld pacTBOP:
1,0 MJI OCHOBHOT'O pacTBOpa MOMEIAIOT C TOMOIIBIO MUIETKH B MEPHYIO KOJIOY
BMeCcTUMOCTRI0 100 Mi1 1 100aBISAIOT O METKH JUCTUIUIMPOBAHHYIO BOMIY, OYH-
IMICHHYIO OT METaJJIOB 00pabOTKOM pacTBOpoM AuTHU30HA. [lonydeHHBINH pacTBOp
uMeeT KoHueHTpamuo 0,0001 r-Momb/i1 1 10JKeH ObITh UCTIOL30BaH B TEYCHUE pa-
6ouero JHs.

Cranpmaptasbiii pacteop: 1,0 mi BcmomorarensHoro pactBopa (0,0001 r-mois/m)
MOMEIIAIOT ¢ MOMOIIBIO MUIMETKA B MEPHYIO KOJ0Yy BMecTuMocThio 100 Mt u jo-
OaBJISIOT O METKHU JUCTHUUIMPOBAHHYIO BOJY, OYMIIEHHYIO OT MeTauioB. CTaH-
NapTHBIA pacTBOp UMeeT KoHneHTpamuio 0,000001 r-moms/m (1x10° Mr-moms/mi)
U JIOJDKEH OBITh UCMOJIb30BaH B T€UEHUE paboyero JHs.

[IIkany 3TalOHHBIX PACTBOPOB MPHUTOTABIMBAIOT MO AJTOPUTMY, MPUBEACH-
HOMY B Ta0J. 6. DKCTPAKIMIO pacTBOPOM JUTH30HA MPOBOAST B JCIUTEIHLHOM BO-
POHKE, TOCIIE PACCIOCHUS XUIAKOCTEM OPraHMYECKUU CJIOW CIMBAKOT B KOJOPH-
METPUUYECKYIO MPOOUPKY.

DTaNoOHHBIE PACTBOPHI CYMMBI TSKEJIBIX METAJIJIOB CTA0OMIBHBI B TEUCHUE pa-
6ouero aug (6-8 yacos).

Tab6auna 6
AJITOPUTM NPHUTOTOBJIEHHUS IIKAIbI 3TAJIOHHBIX PACTBOPOB
CYyMMBbI METAJIJIOB

KonmuecTBo pactBopa, mi

HaunmMeHnoBaHue pacTBOpa U MopAJd0K €ro
HOMep OTAJIOHHOI'O PACTBOpa

HCIOJIb30BaHUA 1 D) 3 4 5 6 7

CraHgapTHBIA pacTBOP CYMMbI MeETall-

JIOB C KOHIIeHTpanuen: 1x10 Mr-mons/mi 2,5 5 7,5 1 12,5 | 20 25
Bona nuctunnmpoBaHHas OUMIIEHHAS 25,001 22,50]20,00117,50 12,50 5,00
bydepnsblii pacTBOp ITo 1,0 M B KaXKay10 IpoOYy

PacTBOp nutn3oHa ITo 2,0 MJ1 B KaXKay10 mpooy

PacTBop ouMIIeHHOrO0 aMMHaKa ITo 2 xamam B KKy Mpooy

Cognepxanue CyMMBI MeTauioB B Tpobde | 0 25 |5 7,5 12,5120 25
06BeMOM 25 M1, Mr-Moutb/mit x 10°

KonneHTpausi cyMMbl METAJIOB, 0 1 2 3 5 8 10
Mr-mouis/1 x 10°

Ilpuzomoenenue 6yhepnvix I3mManoHHbIX paACMEopos.

[Ipurorosnenue pacropa docdara Harpus nsyzamereHHoro (0.2 r-moss/n).
B3BemieHHy0 Ha aHaJIUTUYECKUX Becax HaBecky (28,3920+0,0001) r 6e3-
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BoAHOTO (ocdaTta HATpUsA ABY3aMEIIEHUOTO, MPEABAPUTEIHHO BBICYIICHHOTO 0
noctostHHOM Maccel ipu (120+£5)°C (He momycKaTh pacijiaBjieHHs cOJIM!), oMe-
marT B MepHyt0 koa0y Ha 1000 mu, pacTtBopsitoT B HeOobiioM (200-300 mi) ko-
JUYECTBE JUCTUUIMPOBAHHON BOJBI U JAOBOASIT O0BEM pacTBOpa AUCTUILIUPO-
BaHHOU Bojou Ao 1000 mu. Jlns crabunmzainuu pacTBopa K HEMY T00aBIISIIOT
3-4 xaruu Tonyona. [lonyueHHsli pacTBOp uMeeT KoHIeHTpauio 0,2 r-MoJb/1I.

[TpuroToBieHnue pactBopa TMMOHHOW KUCIOTHI (0,1 r-Momb/i). B3BemenHy 10
Ha aHaluThudyeckKux Becax HaBecky (21,0140+0,0001) r KuCIOTHI IMMOHHOM
1-BogHOI momermaroT B MepHyto kKos0y Ha 1000 mi, pactBopsitor B 200-300 mut
JTUCTULIMPOBAHHON BOJBI U JOBOASAT 00BEM pacTBOpA JUCTHILUIUPOBAHHOM BOAOM
10 1000 mut. TTonmyyeHHbIM pacTBOp MMeeT KoHueHTparuio 0,1 r-mosib/i.

[IpuroroBinenue O0ydepHbIX pacTBOpPoB. bydepHbie pacTBOPHI MPUTOTABIIN-
BalOT COTJIACHO Talxd. 7 JUIs TAKOro Juana3oHa 3HaY€HUH BOJOPOJHOrO NoKasa-
TeJIsl, KOTOPbIM HanboJiee XxapakTepeH (BEpOsTEH) Ji1 KOHTPOIUPYEMBIX CPE/I.

Tabmuua 7
Cocras 0y(depHbIX pacTBOPOB /Il Pa3JIMYHbIX 3HAaYeHuil pH
(no ganasiM ['OCT 4919.2-77)
PactBop ¢dochopno- 11\)/3)(:1]:(())151) E:II_ PactBop docdop- ni;CoTHngﬁ
pH KHCJIOTO HATPUs cnoter (0.1 | pH HOKHCJIOTO HaTpus |~
JIBYX3aMEIICHHOTO JIBY3aMEIEHHOTO
(0,2 r-MOmB/1), MIT F-MOJIb/1), (0,2 r-MomB/7), MIT (0,1 r-momv/m)
MUIT MU
4,0 38,5 61,5 6,0 63,1 36,9
4,2 41,4 58,6 6,2 66,1 33,9
4,4 44,1 55,9 6,4 69,2 30,8
4,5 45,4 54,6 6,6 72,7 27,3
4,6 46,7 53,3 6,8 77,2 22,8
4,8 49,3 50,7 7,0 82,3 17,7
5,0 51,5 48,5 7,2 86,9 13,1
52 53,6 46,4 7,4 90,8 9,2
5,4 55,7 443 7.6 93,6 6,4
5,6 58,0 42,0 7,8 95,7 4,3
5,8 60,4 39,6 8,0 97,2 2,8

VY npurortoBieHHOU cepun OydepHBIX pacTBOpOB ¢ momolunsio pH-merpa us3-
MepsItoT (hakTHuecKkoe 3HaueHrne pH 1o MeHbllel Mepe y Tpex pacTBOPOB — Ha Ipa-
HULaX BBIOPAHHOTO JaMana3oHa U B €ro cepeause. IIpu HeyqoBIeTBOPUTEIHHOM
coBnajieHnu (¢ TouHocThio Xyxe + 0,1 enunun pH) u3MepeHHbIX 3HaYeHUH ¢ Mpu-
BE/ICHHBIMU B Ta0JI. 7 aHAIM3UPYIOT U YCTPAHAIOT NIPUYMUHBI OTKJIOHEHUH (HaIpH-
MeEp, HEMPaBUIbHO MPUTOTOBJIEHHBIE PACTBOPHI, OTEPS] KAUECTBA PEAKTUBOB, HE-
ucrnpaBHocTh pH-MeTpa, omubka oneparopa u np.).

[Ipu nosmydyeHuu pe3yabTaToOB, HE COBMAAIONIMX C JAaHHBIMU TaOJ. 7, HO MpHU
ucnpaBHoM pH-meTtpe, npurotoBiieHHas cepusi OypepHbIX pacTBOPOB TAKXKE MO-
KET OBITh MCIOJb30BaHa JIJIsl BU3YaJbHOI'O KOHTPOJIA BOJAOPOAHOrO MOKA3aTENs, C
ydeToM (akTHueckux BenuyuH pH pacTBOpoB.
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[IIxamy 3TaJOHHBIX PAacTBOPOB MPUTOTABIMBAIOT MO aJITOPUTMY, MPUBE-
AeHHOMY B Tabn. 8. OrtanoHHele OydepHble pacTBOPbl CTAOWIBHBI B TEUYCHHUE

2-3 nHeM.

Tabauna 8

AJITOPUTM NPUTOTOBJIEHUSA HIKAJbI Oy epHbIX 3TAJTOHHBIX PACTBOPOB

HaumenoBaHue HCTI0JIB3yEMOTO pacTBOpa,
MOCJEA0BATEIbHOCTh ONEpaIui

KonuyecTBo ncmonb3yemMoro pacteopa
(M) B pacuete Ha 100 Ma roTOBOTO
O0ydepHOro pactsopa

1. PactBOp hocopHOKUCIOrO HATPUS
nBy3amenieHHoro (0,2 r-Momb/m)

B coorBercTBUM ¢ TaOI. 7

2. PacTBOp TMMOHHOW KHCIOTHI
(0,1 r-momb/1)

B coorBercTBUM ¢ TaOI. 7

Kontposb pakruueckux 3HaueHuit pH O0ydepHbIx pacTBopoB

OT60p 1o 5 M1 OT KaxkA0ro OyPepHOro pacTBopa B KOJOPUMETPUUECKHE TPOOUPKH C

METKOU «5 MID»

3. PacTBOp yHUBEpPCAIBHOIO UHINKATOPA

[To 4-5 xanens B Kaxayr npoody oobe-
MOM 5 MJI

Benunuuna pH stanonnoro 0ydepHoro
pacTBopa

B cooTtBeTcTBUU ¢ Taba. 7 nubo mo pe-
3ynbsTaraM pH-u3mepenun




Ipunoorcenue 2
[MTPOTOKOJI UCCIIEJOBAHUA KAYECTBA BO/IbI

HaunmMenoBanue ncrouduka (BojgoemMa)

MecTo B3aTHS TIPOOBI

Kewm B3sTa mpoba

JlaTa (uucino, yac) B3sTUS MPOOBI

YcnoBus xpaneHus o0kl (MPOJOKUTEIIBHOCTD, TEMIIEpaTypa)

JlaTta u BpeMsi IpOBEICHUS aHAIIN3a

OmnpenensieMble NOKa3aTeJad U pe3yJabTaThl AHAJIU30B

HaunmenoBanue Hcnionb3yeMbiii METOT

Pesynprar
oKa3aTest (obopynoBanue)

3akiroueHne (BHIBOIbI)

[Toanuce Jara

JlonoJIHUTeJIbHbIE HccIe0BaHNs (IIPU MOA03PEHUN HA 3arpsA3HEHHOCTb BOJIbI)

HpennonaraeMHe IIPOMBIINIJICHHEBIC U CEJIbCKOXO03IHCTBECHHBIC 3arpsA3HCHUA

Pe3y.111>TaT1>1 AOMOJIHHUTECJIbHBIX aHAJIU30B

HaumenoBanue Hcnonp3yemMslil METON

Pesynprar
MoKazaTest (obopyaoBaHue)

3akJj104eHue (BHIBO/IbI)

[Toanuce JlaTta
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Ipunosrcenue 3

HpI/IFOTOB.]IeHI/Ie P€arcHToOB U paCTBOpPOB IAJd aHAJIU3a

B ta6mn. IMPUBCACHBI NCIIOJIB30BAHHLIC ITPHU OITMCAHWH MCTOAUK OIIPCACIICHUA,
PCAKTUBBI U pACTBOPLI, 1 HUXKC — MCTOIUKH UX ITPUTOTOBJICHHA.

Tabnuua

HaunmenoBanue peakTtuBa (pacTBopa)

ITpu onpeneneHun Kakoro nNokas3aTels

HCTIOJIb3YETCS
1 2
BydepHnas cmeck cyxast ssHTapHO-00pHast drop
JlaHTaHaTM3apUHKOMIIJIEKCOHOBBIM JIAK drtop

PactBop OydepHbIii aMMHuavYHBIN

OO1as )XeCTKOCTh, KaJabIUK

PactBop Oydepnsbiii anteratubiii (pH 4,5)

AXKTHUBHBIN XJIOP

PactBop OydepHbIii aneraTHO-aMMOHUMHBIN

Keieszo oOuree

PactBop O0ydepnsiit 6opatusiii (pH 8,0)

Meramibt

PacTBop BoccTaHOBUTENS (XJIOpHIA 0JIOBA)

docdop

PactBop ruapokcuaa Hatpus (10 %)

Kanpuii, jxene3o ood1iee

PacTBOp M1 CBA3BIBAHNS HUTPUTOB
(10 %-nbIit BOgHBIN pacTBOP CyJibhaMUHO-
BOW KHCIIOTHI)

docdhop

PacTBOp MHAMKATOpAa METUIOBOTO OpaHKe-
Boro (0,1 %)

KapOonaTsl, ruipokapOOHATHI

PacTBOp MHAMKATOpAa YHUBEPCAIBHOTO

pH

PactBop nnaukatopa geHondranenna

Kap6onatsl, ruipokapboHaThI

PacTBOp MHIMKATOpa XpOM TEMHO-CUHETO
KUCJIOTHOTO

OO0mias KEeCTKOCTh

PactBop Hoauaa kanus NeaI09HON

PactBopennsiii kucnopon, bITK

PactBop kpaxmana (0,5 %)

AKTHUBHBIN XJIOP, pACTBOPEHHBIN K-

ciopoa, BIIK
PactBop MonubaTa aMMOHUS docdop
PacTtBop Hutpara cepedpa (0,05 r-sxB/m) XJopuasl
PactBop opTo-denantponnna (0,1 %) Keneso
PacTtBop canuuminoBoit kuciaoTsl (10 %) HutpaTsl
PactBop cepnoit kucnotsl (10 %) dochop

PacTtBop conm mapranna

PactBopennsiii kucnopon, bITK

PactBop comnstHoM kuciotsl (0,05 r-5kB/m)

Kap6onatsl, rupokapOoHaThI

PactBop cepHoii kucnotsl (1:2)

PactBopennsi kucnopon, bIIK

PactBop consiHol kucinotsl (1:10)

Keneso

PacTBop CONSHOKHMCIOrO MMIPOKCHIaMUHA
(10 %)

Keneszo

PactBop THocyabgara Hatpus (0,1 r-oks/n)

PactBopennsiii kucnopon, bIIK

PactBop Tpunona b (0,05 r-sks/m)

OO0111as ’KeCTKOCTD, KaabIUi

PactBop xpomarta kamust (10 %)

XJ1opuasl

Peaktus ['pucca, no 0,05

Hutputel
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OxkoHuanue TadJI.

1 2
Peaxtus Heccniepa AMMOHUI
CepHasi KUCJIOTa KOHIICHTPUPOBAHHAS XIIK (6uxpomaTHasi OKUCIISIEMOCTB)
PactBop 6uxpomata kamus (0,25 H.) XIIK (6uxpomaTHasi OKUCISIEMOCTB)
PacTtBop nHaMkaTopa hepponHa XIIK (buxpomartHasi OKUCIISIEMOCTb)
PactBop cosiu Mopa (0,25 H.), TATpOBAaHHBIH XIIK (buxpomartHasi OKUCIISIEMOCTb)
Cynegat prytu (II) xpucrammmyeckuii 4.m1.a., B
Karncynax no 0,2 r XIIK (buxpomartHasi OKUCIISIEMOCTb)
Bopna, He conepiaias BOCCTaHOBHTENEH JUIS
TIEpMaHTaHATHOM OKUCIISIEMOCTH [lepmaHraHaTHasi OKHCISIEMOCTb
PactBop nepmanranara xamus (0,01 H., TuTpO-
BaHHBII) ITepMaHranaTHasi OKMCIIIEMOCTb
PactBop cepHoii kucnots! (1:3) s nepmanra-
HaTHOM OKHUCIIIEMOCTH [TepMaHranaTHasi OKMCIIIEMOCTb
PactBop cepnoii kucnotsl (1:15) ITepMaHranaTHasi OKMCIIIEMOCTb
PactBop maBeneBoit kucaotsl (0,01 H.) [lepmaHranaTHasi OKUCIIIEMOCTb
WNupukarop mypekeuna o 0,03 r Kanpuui
CerneToBa coJib (TapTpaT Kaaus-HATPHS) Hutpar, ammonuii

Byjdepnas cmech cyxasi sHTApHO-00pHas

3,60 r sHTapHOU KUCIOTHI pacTuparoT B ctynke ¢ 7,00 r 10-BoaHoro terpa-
o6opuokucioro Hatpusi Na,B,07210H,0. CMech XpaHAT B MIOTHO 3aKPBITOM CO-
cyne.

Boaa, He coaepxamasi BOCCTAHOBUTEJNEH A NEPMAHTAaHATHOM
OKHUCJISIEMOCTH

Hcnonb3yloT AMCTUIUIMPOBAHHYIO WM OMAMCTUIUIMPOBAHHYIO BOJY, HE CO-
JIEpIKallyl0 OKUCISIoIMX BeulecTB. [Ipu HE0OXOAMMOCTH BOAY OYMIIAIOT Clie-
IYIOIIUM 00pa3oM. B neperoHHyoo Koja0y CTEKJISHHON yCTaHOBKU JJIs TUCTUILIIS-
MU BOJIbI IOMEMIAIOT 1 JI TUCTWIIMPOBAHHOM BOJBI. Tyzda e 100aBIAIOT CTEK-
JAssHHOM mumeTkor 10 My cepHOM KHCIOTHI (2 MOJB/T) U HEOONBIIONW H30BITOK
(1-2 M) ocHoBHOTO pactBopa nepmanranara kaius (0,1 u.). Bogy nuctumiupyror,
nepBeie 100 mMi gucTWiLIATa OTOpPACHIBAIOT, OCHOBHYIO (hpakiMio COOUPAIOT U
XpaHST B CTEKJISHHOW OyTBUIM ¢ MPUTEPTON MpoOKoit. [Ipu xomocTtom ombiTe HA
MEPMAHTaHATHYIO0 OKUCISIEMOCTh PAcXoJl PacTBOpa MEepMaHraHaTa Kajvs HE J0JI-
»eH npeBbimath 0,1 MJI, B MPOTUBHOM cily4ae MPOUEAYPY OYUCTKH BOJbI CIETYET
MOBTOPUTH WJIK UCTIOJIB30BaTh BOY C MEHBIIINM COAEPKAHUEM OPTaHUKH.

1 06beM KOHLIEHTPUPOBAHHOW CEPHOM KHCIOTHI KBATHU(UKALMH HE XYXKE
«4.7.2.» MEIJICHHO, MPU MOCTOSSHHOM TMEpPEMEIINBAHUM, OTBOJAS BbIJCISIIONICECS
TEIJIO (mexHuka Oe3onachocmu!) no00aBISAIOT K 2 00beMaM AUCTHILTAPOBAHHOM
BOJIbI B nmoaxojsiieit nocyae. K termomy (temneparypa 40° C) pactBopy 1o Kari-
asm go6asisaoT 0,01 H. pacTBOp MepMaHranara 10 CTabMIbHOTO 0JI€JTHO-PO30BOT0
OTTEHKA.

JIaHTaHAIM3APUHKOMIIJIEKCOHOBBIN JaK

Jlak TOTOBSIT CMEIIMBAHUEM CIIEIYIOIINX PACTBOPOB.
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PactBop cosnu ngantana. 1,293 r 6pomuctoro nantana LaBr;*7H,0 unu
0,905 r xnopucroro manrana LaCl;*6H,0O moMemaroT B MEPHYIO KOJI0Y BMECTUMO-
cteto 100 mn, npunuarot 10 mit kuciotsl (1:10) u 1OBOASAT AUCTUIIMPOBAHHOM
BOJOH 10 METKH.

AmvmMuaunbii  Oydepubiit  pactBop. 20,0 T YKCYCHOKHCIOIO aMMOHMS
CH3;COONHy, pactBopsitoT B MepHO# k0s10€ BMecTuMocThio 100 mut B 30-50 Mt quc-
TUWLIMPOBAHHOM BOJIbL, puianBatoT 10 mi 25 %-HOro pacTBopa aMMHUAaKa U JTIOBOJAT
710 METKHU JUCTUIMpoBaHHoOM Bojiol. (Texnuka 0e3onmacHocTu!).

PactBop anuzapunkoMiuiekcoHa. 0,240 T aJu3apMHKOMIIJIEKCOHA MOMeEIIa-
I0T B HEOOJIBIION CTAaKAaHYMK WJIM CTEKJISHHBIN OrOKC, mpuinBaroT 11 mi aMmmu-
a4yHOTO Oy(epHOro pacTBOpa U pacTUPAIOT CTEKISHHOW MaJOYKOM 1O MOJHOTO
pacTBOpPEHUS PEaKTUBA.

AueratHblii  Oydepsblid pactBop. 41,0 T YKCYCHOKHCIONO aMMOHHS
CH3COONH, momerniaroT B MEpHYIO K0JIOY BMecTUMOCThIO 250 M. Conb cMavmBa-
10T JUCTWUIMPOBAHHOM BOJOM, mpuiuBaroT 30 MII JIEASHONW YKCYCHOW KHUCJIOTBI U
JOBOJISIT 00BEM pacTBOpa 0 METKU JAUCTHWILIMPOBaHHOU BojoM. (Texnnka 0e30-
nmacHocTu!).

JlaHTaHAIM3aPUHKOMIUIEKCOHOBBIM JIAK TOTOBST W3 YKa3aHHBIX PacTBOPOB
cienyromuMm odpazom. B mepHyro konOy Bmectumoctbio 1 11 HanuBaroT 50,0 mi
pacTBOpa CoJiM JlaHTaHa, MpUOaBIsAIOT Bech 00beM (250 mi) ameratHoro Oydep-
HOTO pacTBopa U Bech 00beM (11,0 mur) pacTBOpa anM3apuHKOMIUIEKCOHA, MPHU-
auBatoT 500 MJT alleTOHA U TOBOJAST TUCTUIIJIMPOBAHHOM BOJOW A0 METKH. BBUIY
TOKCUYHOCTH Y TOPIOYECTHU alleTOHA PEaKTUB MPUTOTABIMBAIOT MOJ TAroil. Pac-
TBOP XPAHST B CKJISTHKE U3 CTEKJIAa C MPUTEPTOU MPOOKO B TEMHOM MECTE.

PacTtBop Ouxpomara kauausa (0,25 H.)

buxpomar kanus K,Cr,O; npenBaputenbHO BBICYIIMBAIOT B TEYEHHE 2 U.
npu Temreparype 105 °C. HaBecky 12,258 r BoIcyllieHHOTO OMXpomaTa Kajaus I0-
MEIIAI0T B MEPHYIO KOJOy BMecTUMOCThIO 1 11, pacTBOpsitor B 200-300 mutr nuc-
TUJUTUPOBAHHOM BO/bL. OOBEM pacTBOpa MOBOAST A0 1 J1 AUCTUIIMPOBAHHON BO-
JOM.

PacTtBop OydepHblii aMMHUaYHBIH

20 r xnopuaa ammonus pactBopsitoT B 200-300 M1 AMCTUIIIMPOBAHHOW BOJIBI,
nobasisroT 100 mut 25 %-Horo pacTBOpa BOJAHOIO aMMHAKa M JIOBOJAT 00BhEM pac-
TBOpa 110 | JT IMCTUIIIIMPOBAHHOM BOJOM.

PactBop Oy¢epublii aneraTnsliii (pH 4,5)

102 M1 yKCYCHOM KHCIIOTHI C KOHIIGHTpaIuel 1 r-mMoib/1 (MPUroTaBInBaeTCs
pactBopenureM 60 T JeAsHOM YKCYCHOM KHUCJIOTHI B 1 J1 JUCTHILUIMPOBAHHOW BO-
ne1) 1 98 MIT pacTBOpa alerara HaTpuUs C KOHIEHTpanue 1 r-Momiab/1 (mpuroTas-
nuBaeTcsa pactBopeHuem 136,1 r amierata HaTpus TPEXBOAHOTO B 1 J1 AUCTUILIIUPO-
BaHHOM BOJIbI) MOMEIIAIOT B MEPHYIO KOJI0Y BMECTUMOCTHBIO 1 JI M JOBOJAT IO METKU
JUCTWIIMPOBAHHOM BOJOM, NPEABAPUTEIBHO CBEXEIPOKUIISTYEHHON U OXJIAXKICH-
HOM (17151 ynanenus pactBopeHHoro CO,).
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PacTBOp OydepHblii aneTaTHO-aMMOHUITHBIH

250 r ykcycnokucnoro ammonnss CH;COONH, pactBopsiror B 150 M muc-
TUIIMPOBaHHOM Boabl. Jlo6aBisatoT 700 M1 JieIsTHOM YKCYCHOM KHCJIOTBHI U JJOBO-
14t o0bem a0 1000 mun auctunnupoBanHoit Bojoi. (Texnnka 0e3omacuoctu!).

PactBop Oy¢epnbiii 6opathsiii (pH 8,0)

CmemmBator 55,9 mi pactBopa Oypel Na,B,O; - 10H,O ¢ xonmeHTpanueit
0,05 r-akB/n ¢ 44,1 M pacTBOpa COJNSTHON KUCIOTHI ¢ KOoHIeHTpatuen 0,1 r-akB/n
(T'OCT 4819.2). Komnonentsl 0yhepHOro pacTBopa MPUTOTABIMBAIOT HA OYHU-
IICHHOM OT METAJJIOB AUCTUJUIMPOBAHHOU BOJIE.

PacTBOp BoccTaHOBHTEIA

1,95 r kpuctammueckoro HeBbiBeTpeHHOTo SnCl,-2H,0 pactBopstoT B 50 M
13,6 %-noi#t cosstHOM KucHOThl (K 18,4 mut 37 %-Ho#t kKoHIeHTpupoBaHnHoit HC1
no6aBisitoT 31,6 M1 AUCTHILIMPOBAHHOW BOJbI). CyCHEH3HUIO TIIATEIbHO Tepe-
MEILIMBAIOT, XPaHAT B NIPOXJIAJIHOM MECTE B CKJISIHKE U3 TEMHOIO cTekia. PacTBop
yCTONHYUB B TeyeHue 1 roxa.

PacTtBop ruapoxcuaa Harpus (10 %)

10 r ruppokcuaa HaTpUs pacTBOPAOT B 90 MiI JUCTUIIIMPOBAHHON BOJBI.
PactBop XpaHAT B T€pMETHYHO 3aKPBITOM MOJUATHIEHOBOM cocyle. (Texnuka
O0e3omacHocTH!).

PacTtBop nuas cBa3piBaHus HUTPUTOB (10 %-HbI BOJAHBIIN pacTBOP
cyJb(paMUHOBOM KHMCJIOTHI)

Ha ananutnueckux Becax B3BemuBaoT 10,0 r cynb)amMHUHOBON KUCIOTHI, Iie-
PEHOCST B KOHMYECKYIO KOJIOy, A00aBisitoT 100 M AUCTHILITMPOBAHHOM BOJIBI, TIIA-
TEJIBHO EPEMEIINBAIOT COJIEPKUMOE KOJIObI. PacTBOp XpaHAT B POXJIaTHOM MECTE
B CKJISIHKE U3 TEMHOI'O CTEKJIA.

PacTrBop mHauKaTOpa MeTHJI0BOTO opaHkeBoro (0,1 %)

0,1 r ungukaTopa pacTBopstoT B 80 M1 ropsiueil IUCTUILIMPOBAHHON BOJBI U
M0 OXJIAXKIACHUH TOBOJAT 00bEM pacTBOpa AUCTUIUTMPOBAHHOM BogoU 10 100 mut.

PacTBOp MHAMKATOPA YHHBEPCAJIBHOIO

PactBop A, 0,10 T unaMKaTOpa OPOMTHUMOJIIOBOTO CHHErO MOMELIAIOT B (ap-
(OpOBYIO CTYIIKY U pacTBOPSIOT ¢ pacTupaHueM B 8,0 mul pacTBOpa TMAPOKCUIA
HaTpusa ¢ koHueHntpauueit 0,02 r-sks/n. Tyzaa sxe npubasisorT 50 M1 3TUIOBOTO
CIUpTa-peKTU(UKaTa, MEPEHOCAT CMECh B MEPHYIO KOJIOY BMECTUMOCThIO 250 Ml
U JIOBOJSIT 00BEM pacTBOpa JAUCTUIIIMPOBAHHOW BOJIOW 10 METKHU.

PactBop b, 0,025 r unaukaropa METHJIOBOIO KpacHOTO MOMEINAOT B dap-
(bOpoBYIO CTYIIKY U PAacTBOPSIOT C pacTupaHueM B 4,6 Ml pacTBOpa THAPOKCUIA
HaTpus ¢ KoHIeHTparen 0,02 r-axs/a. Tyaa sxe npubapistoT 50 MJI STHIOBOTO
cnupTa-pekTuuKaTa, IepeHOCIT CMECh B MEPHYIO KOJIOY BMECTUMOCTBIO 250 M1
U IOBOJSAT 00bEM pacTBOpa AUCTUIIIMPOBAHHONW BOJIOM 10 METKH.

PactBopsl A u b cmemmBaroT B cootHomenuu 1:1. PactBop yHHBepcaib-
HOT'O MHJIMKAaTOpa YCTOMYUB MPU XPAHECHUHU.

PacTBOp uHaAMKaTOpa (peHoNpTATEMHA

I r cyxoro npemnapara ¢penondranenna B mepHoit konbe Ha 1000 ma pac-
TBOPstOT B 800 MJI ropsiuell IUCTUIUIMPOBAHHOM BOJABI U ITOCIIE OXJIAKIACHUS J10-
BOJIAT 00BbEM pacTBOpa AUCTHILIMPOBAHHOM BojoM A0 1000 mi.
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PacTBOp mHAMKAaTOpa (peppouHa

B wMephHyto konOy BMectumocThto 100 M BHocST HaBecku 1,485 T
1,10-penantpommua CpHgN,-H,SO4, 0,695 T cymbdata xenesa (II) 7-BomgHOTO
FeSO,4-7H,0 n 20-30 mu quctrimupoBanHou Boabl. [locne pacTBOopeHus conepxu-
MOT0 00BeM pacTBopa A0BOIAT 10 100 M1 IUCTHILTUPOBAHHOMN BOJIOH.

PacTtBop umHnukaropa ycToHuuB He OoJjiee 3 MecsleB NpU XpaHEHUH B
CKJISIHKE U3 TEMHOTO CTEKJa.

PacTBOp MHAMKATOPA XPOM TEMHO-CHHEIr0 KHCJIOTHOIO

0,5 r cyxoro npenapata pactBopsitoT B 20 mia pacTBopa 0ydepHoro ammu-
QYHOTO U TOBOAAT 10 100 MJI 3TUIIOBBIM CIIUPTOM.

PacTBop Hoauaa Kajaus WEJOYHOH

PactBop mpuroraBnuBaioT, cMemuBas pacTBOpbI (a) u (0) ciaeayromero co-
craBa: a) pactBop 150 r Hoguna xanusg B 100 Ma nuctuipoBaHHOM Bojbl. [laH-
HbI PacTBOp IMPUTOTABIMBAKOT C MCIOJB30BAaHUEM HOAUIA Kalus, CIIELUAIbHO
OUYHMIIEHHOTO OT CJIEA0B CBOOOAHOTO HOAA;

6) pactBop 500 r ruapokcuna HaTpus B 500 M JUCTUILUIMPOBAHHOU BOJIBI,
IpeABAapUTEIbHO MPOKUISYEHHON U OoxJaxJaeHHoW. OO0beM CMEIIaHHOro pac-
TBOpa JOBOJAT B moaxonsmeit nocyae 10 1000 Ma AuCTUIIMPOBAHHOW BOJIOM.
(Texnuka 0e3omacHocTH!).

PacTtBop kpaxmaaa (0,5 %)

0,5 r pacTBOpUMOro KpaxMaiua pazMemuBaroT ¢ 10 M BOAbI 10 NOJIYUYEHHS
OHOPOJHOM CMECH, MEJJICHHO BIIMBAIOT IPHU IepeMemnBaHuu B 90 Mi1 Kursimen
BOJBI U KUIATAT 2-3 MuH. PacTBop (QUIBTPYIOT yepe3 IJIOTHBIA 00€3307€HHbIN
GbubTp, IPEBAPUTENHHO TPHIKIIBI TPOMBITBIN TOpsiueit Bogoi. PacTBop ycToituns
1o 1 mecdia npu XxpaHEeHUU B MPOXJIAJHOM 3aTeMHEHHOM Mecte. [Ipu moneBbix
paboTax peKOMEHAYETCSl MCIOJIb30BaTh PacTBOP, IPUTOTOBIEHHBIM Nepes Hada-
J0M padorT.

PacTBop Moaubaara

25 r wmomuOpata amMMOHHS 4-BOJHOTO aMMOHHS MOJIMOJEHOBOKHCIIOTO
(NH4)sM07,0,4 - 4HyO pactBopsitoT B MmepHoii konoe Ha 1000 mur B 600 mur gucTu-
JUPOBaHHOU BOJBL. K 3TOMYy pacTBOpy OCTOPOKHO, MPU OXJIAXKICHUH, 100ABISIOT
337 mn KOHUEHTpUpoBaHHON 98 %-Hol cepHOM KuciOThL. (TexHuka Ge3omacHo-
ctu!). [locne oxnaxaeHus A0NMOJHUTL 00beM pacTBopa 0 MeTkH (1 J1) qucTHiIpo-
BaHHOM BO/I0M. PacTBOp XpaHsT B OyThUIM U3 TEMHOTO CTEKJIA C TIPUTEPTOM MTPOOKOI.
[Tonb30BaTbCst pACTBOPOM MOXKHO 4yepe3 48 4acoB MOCIIE IPUTOTOBJICHMUS.

PacTBop Hutpara cepedpa (0,05 r-aks/a)

PactBop mpuroraBnuBaroT U3 QUKCaHaNA WIM U3 MpenapaTa COJH a30THO-
Kucaoro cepedpa. B mocnennem ciaydae HaBecky 8,5 T AgNO; pacTBopsrT B 1 11
JUCTUUIMPOBAHHOW BoJbl. KOHIIEHTpauuio (HOPMalbHOCTh) pacTBOpa yCTaHaB-
JUBAIOT MO PacTBOpPY XJiopuaa Hatpus ¢ KoHuenrpauuen 0,05-1 r-sks/n, npuro-
TOBJICHHOMY U3 (uKcaHaia. PacTBop HE0OX0UMO XpaHUTh B CKIISTHKE U3 TEMHOIO
cTeKkJIa (B 3aTEMHEHHOM MECTE).
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PacTrBop opropenantpoauna (0,1 %)

0,10 r wmonoruapara oprodenantponuna Ci,HgN,*H,O pactBopsitor B
100 Ms1 AUCTUAMPOBAHHOM BOJIbI, TOJKUCICHHON 3-4 KarjisiMy COJISTHOM KUCIIOTBI
(1:1). PacTBOp XpaHsAT B TEMHOM CTEKJITHHOM COCY/I€ C IPUTEPTON MTPOOKOM.

PactBop nepmanranara kaaud (0,01 H., THUTPOBAHHBIN)

OcHoBHoit pactBop (0,1 H.). HaBecky okoso 3,2 r nepmanranara kaimst KMnO,
MOMEIIAIOT B MEPHYIO KOJIOY BMECTUMOCTBIO 1 JI M pacTBOPSIIOT B JUCTUIUIMPOBAH-
HoW Boze. [loBoast oobeM pactBopa 10 1 j1. PacTBOp MOXKHO MPUMEHSTH HE paHee
yeMm yepe3 2-3 Henenu. YUCThIN pacTBOP CIAMBAIOT U XPAHAT B TEMHOM CKJISTHKE.

Pa6ouwnit pactBop (0,01 H.). [TuneTkoit BBoasT 100 M1 OTCTOSIBIIETOCST OCHOB-
HOTO PacTBOpa B MEPHYIO KOJIOY BMECTUMOCTHIO 1 J1, TOBOISAT 00BEM PacTBOpa JUC-
TWITUPOBAHHOU BOjoM 110 1 11, mepeMennBatoT. PacTBop cTabujieH B TeYeHHE He-
CKOJIBKMX MECSIIEB NP YCIOBUM XpaHEHUsI B TeMHOTE. Uepe3 HECKOIbKO JAHEH yc-
TaHABJIMBAIOT TUTP pacTBopa. s 3TOoro B KOHMYECKyr Koa0y HanuBaroT 100 mu
IUCTIJUTMPOBaHHON BOJbI, MprOaBisitor 10 mi 0,01 H. pacTBOpa maBeneBoi KUCIOTHI
1 5 M pactBopa cepHoil KUCIOTHI (1:3). MOXHO UCHONB30BaTh U OTTUTPOBAHHYIO
npoOy mociie onpeAeeHrs: OKUCISIEMOCTH, B 3TOM ClIydae KUCJIOTY HE MPUOABIISAIOT.
Cmech HarpeBarT J10 KuneHus u, cierka oxyiaaus (1o 80-90 °C), tutpyrot 0,01 u.
pacTBOpPOM MepMaHraHaTa Kajaus 70 cl1labo-po30BOM OKpPACKU, HE HCUYE3AIOIIEH B Te-
yenue He meHee 30 c. [lompaBka K TUTPY pacCUMTHIBACTCS KaK OTHOIIEHHE O0bema
pactBopa 0,01 H. maBeneBoit kuciaoTel (10 MiT) K 00BEMY pacTBOpa IepMaHTraHaTa,
M3pacX0J0BAHHOTO HA TUTPOBAHHUE.

PactBop canuunoBoit kuciaotsl (10 %)

10,0 r canunmnoBoi kuciaoTel uin 10,0 T caluIUIOBO-KUCIOT0 HATPUS pac-
TBOPSAIOT B 90 MJI 3TUIIOBOTO criupra (B Cly4yae CAIMITMIOBON KHCIOTHI) JMOO B
90 M1 TUCTUIUTMPOBAHHOM BOABI (B CIIyUyae CAMUIIUIOBO-KUCIOTO HATPHSA).

PacTBop cepHoii kucaorsl (1:2)

K 20 M auctunnupoBaHHON BOJBI TIOCTETNICHHO MPH MEpEMEIIMBAaHUN 100aB-
751107 10 MJT KOHUEHTPUPOBAHHOM cepHOM KUCIOTHL. (TexHuka 6esonacuocTn!).

PacTBop cepHoii Kucaotsl (1:15) 1 nepmaHrasatHou
OKHCJISIEMOCTH

1 06beM KOHIIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI KBATM(UKAIIMY HE XYXKE «U.]1.2»
MEJIIEHHO, TIPY TIOCTOSTHHOM TIepeMEeIIMBaHIH, OTBOIS BhIessttomieecs Terio (Texnu-
Ka Oe3omacHocTH!) 100aBILIOT K 14 00beMaM JUCTUUTMPOBAHHON BOJIBI B TIOAXOISIICH
nocyze. K remomy (temneparypa 40 °C) pactBopy mo karism go6asisitor 0,01 H.
pacTBOp MepMaHraHata Jio CTadMIBLHOTO OJIETHO-PO30BOTO OTTEHKA.

PactBop cepHoii kucaorsl (10 %)

B mepnyro xonoy BMectumocthio 100 mit momemarot 20-30 MiT AUCTHILTAPOBAH-
HOM Boibl. TyJia sxe MOCTENEHHO, PY EPEMELIMBAHNY, TO0ABIISIIOT MTUIETKOMN 5,4 Mt
KOHLIEHTpUpOBaHHOW cepHOM KHUCHOThL (Texnuka OesomacHocTm!). PacTtBOp nepe-
MEIIMBAIOT MMOKAYUBAHUEM U TOOABIISIOT TUCTHUTMPOBAHHYTO BOAY /10 MeTku 100 mit.

PacTtBOp cosiu mapranma

PacTBOp npuroTaBiMBaroT B NOAXOAALIEH nocy e U3 4-BOAHOIO CyjbdaTa Map-
ranua (konueHtparus 480 1/1) mubo 4-BoHOro XJIOpuAa Mapraiua (KOHUEHTPALHS
425 1/11) B AMCTWILITUPOBAHHOM BOJIE.
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PacTtBop coam Mopa (0,25 H.), TUTPOBaHHBI I

B wmepHyto konOy BmectumocThio 1 11 momemaror 49,0 r comum Mopa
(NH4):Fe(SO,),-6H,0 u 100-150 M mucTWimMpoBaHHOM BOJbL. Tyna e OCTOPOIKHO
N00aBISAIOT Tpy NepemermBaHuy 10 M1 KOHIIEHTpUpPOBaHHOM cepHOil KucioThl (Tex-
HMKa 0e30macHoOCTH!), TIOCJIE Yero JAOBOJAT OOBEM pacTBOpa JUCTHILIMPOBAHHOU
BOJIOM 110 1 J1. XpaHsT pacTBOpP B INIOTHO 3aKPHITOM TOCy 1€ HE Oosee 6 mec.

Tutp (TOUHYIO0 KOHIEHTPALKMIO) 3TOTO pacTBOPA YCTAHABIMBAIOT MO PacTBOPY
ouxpomara kanus (0,25 H.) mepen cepuei onpeneneHuil. [[ist 3Toro B KOHUYECKYIO
kosoy Ha 500 M momemaroT 25 M pacTBopa 6Guxpomara, J00aBIAIOT 225 MII AUC-
TUJUIMPOBAHHOM BOJABI U 20 MJI KOHIIEHTPUPOBaHHOM cepHOM KucioThl (Texnuka
0e3omacHoctu!). PacTBOpy NarOT OCTBITh, MOCJI€ YErO MUIETKOW-KaneabHUIEH K
HEMY NpUOaBIISIOT 3-4 KAy pacTBOpa MHAUKATOpa GepporHa U TUTPYIOT PaCTBOPOM
conu Mopa.

Tutp pactBopa conu Mopa B I-3KB/J1 paCCUUTHIBAIOT 1O (popmyIie:

~(0,25xVy)
M VM
rae: 0,25 — koHIeHTpalus pacTBopa Ouxpomara Kajaus, r-3KB/J;

V5 u V1 — 00bEMBI paCTBOPOB: B3SITOrO JIJIsi TUTPOBAHUS pacTBopa OMxpomMara
U U3PACXO0JI0BAHHOIO HAa TUTPOBAHUE pacTBopa coiu Mopa, mil.

PactBop cosasinoii kuciotsl (0,05 r-3xB/i)

PactBop mpuroraBiuBarOT U3 (UKCaHAIA, WCIOJb3Ys AUCTUIUIUPOBAHHYIO
BOLY.

PactBop cousinoit kucaorsl (1:10)

K 10 M aucTunnupoBaHHON BOJbI MOCTENEHHO MPH MEPEMEIINBAHUM J10-
0aBisAOT 1 MJI KOHUEHTPUPOBAHHOW cojsiHOM KucioThl. (TexHmka Oe3omacHo-
cTu!).

PacTBOp consiHOKMCJI0TO Tuapokcuaamuna (10 %)

10,0 v consHokucnoro ruapokcuwinamuHa (NH,OHeHCI) pactBopsitoT B
90 M1 JUCTUITUPOBAHHOM BO/IBI.

PacTtBop THOCyab(paTa HaTpus (O/] r-aks/a u 0,02 r-a3xs/a)

[IpuroraBnuBaroTcst U3 ammnyibl (pukcanana (CTaHIApPT-TUTPA) TUOCYIb(aTa
HaTpus («0,1 T-3kB/1m»).

Jlns mpuroToBIeHUsl pacTBopa TUOCYJb(aTa ¢ KoHUeHTpamueit 0,1 r-skB/n
COJICP’)KUMOE aMITyJIbl KOJIMUYECTBEHHO MEPEHOCAT B MepHYI0 koiOy Ha 1000 wmur.
Tyna xxe mo6aisitor 200-300 M1 CBEKEPOKUIITICHHON U OXJIAXKACHHOW JTUCTHUII-
JUPOBAHHOM BOJIBI. THOCYIB(AT paCTBOPSIOT B YKA3aHHOM KOJMYECTBE BOJBI, TI0-
cJie 4eTo 00bheM pacTBOpa B MEPHOM KOJOE JOBOAT A0 METKHU TAKOW YK€ TUCTHII-
JUpOBaHHOU BOJON. [IpUroToBIEHHOTO pacTBOpa THOCYIb(aTa JOCTATOYHO IS
BbinostHeHus 1000 u 6osee aHanM30B.

Jis mpuroronenust 0,02 T-3kB/1 pacTtBopa THOCyIbdaTta 20,0 M pacTBOpa C
koHneHnTpanuei 0,1 T-3KB/J1, OTMEpEHHbIE C MOMOIIBIO IIHH/PA, TOMEIIAIOT B Mep-
Hyt0 KosiOy Ha 100 M1, mocie yero oobeM pacTBOpa B MEPHOU KOJIOE TOBOIST JIO MET-
KW JUCTHUIUTMPOBAHHOW BOJOU.

C
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J171s1 TOBBIIIEHUS! CTAOMIIBHOCTH PACTBOPOB THOCYIb(aTa K HUM CIIeAyeT A00a-
BUTH 10 MJT aMHUIIOBOTO HITH MU300yTUIIOBOTO CIUPTa (71100 1-2 MJI KCHII0JIa MITH XJI0-
podopma) Ha 1 11 pacTBOpA.

PacTBopsl HCNIONB3YIOT HE paHee yeM dyepe3 10 nHel nocie npuroToBICHUS.

B nponecce ucnonb3oBaHus pacTBOpa CieayeT NMEePUOJUYECKH (HAampumep,
nepej HavyajloM MOJIEBBIX pabOT) yCTaHABIMBATH TOYHYIO KOHIICHTPAIMIO CTaH-
JApTHOTO pacTBOpa THUOCYJb(aTa METOJIOM TUTPOBAHUS PACTBOPOM OMXpoMara
KaJINsL.

PacTtBop Tpusona b (0,05 r-aks/x)

PactBop mpuroraBnuBaroT u3 (UKCaHajga, UCIOIB3YS TUCTUIUTUPOBAHHYIO
BOLY.

PacTBop xpomara kaaus (10 %)

10,0 r K,CrO4 pactBOpsitoT B 90 MII JUCTAIIIIMPOBAHHOW BOJIBI.

PacrBop maBeseBoii kucaorel (0,01 H.) aas nmepMaHraHaTHOM
OKHCJIAEMOCTH

OcHoBHoil pactBop (0,1 H.) roToBsT U3 PpukcaHana uau HaBecku. HaBecky
6,3030 r maBeneBoit kucaothl 2-poaHoi HyC,042H,0 kBanudukamnmu 4.1.a.
NOMEUIAI0T B MEPHYIO KOJIOY BMECTUMOCTBIO 1 J1 M pacTBOPSIOT B pacTBOPE CEPHOM
kucnotel (1:15). JoBonsar oobem pactBopa 10 1 1. PacTBop crabuieH B TeueHue
6 Mec. Py XpaHEHUU B TEMHOM MECTE.

Cranmaptaeiii pactBop (0,01 H.). 100 My OCHOBHOTO pacTBOpa IIABEICBOM
KHCJIOTHI MOMELIAIOT B MEPHYIO KOJIOY BMECTUMOCTBIO | JI, JOBOAAT 00BEM PacTBO-
pa 1o 1 i1 quCTHIIMpPOBAaHHOW BOAOW M mepemeninBaroT. PacTBop crabuieH B Te-
yeHue 2 Henenb. PacTBOp MOXHO Tak)e NMPUTrOTOBUTH U3 (UKcaHaIa UIH
HaBecku 0,6303 r H,C,04°2H,0 xBanudukammu 4.;1.a., paCTBOPCHUEM HABECKU
B pacTBOpe cepHOil KUCaOTHI (1:15) B MepHOI1 K0J10€ BMECTUMOCTBIO 1 1 1 oBee-
HUEM 00BbeMa pacTBopa a0 1 .

PeakTus I'pucca

Hcnonp3yoT peakTuB, NMPUOOPETEHHBIH B TOPrOBOM CETH, JIMOO MPUTOTOB-
JIEHHBINA clenyomuM o0pa3zoM. TIaTeIbHO CMEIIUBAIOT PACTEPTHIE B CTYIIKE 10
nopoikooopasHoro coctostHus 89,0 r BUHHOKaMeHHOU kucnoThl, 10,0 r cynbda-
HUJI0BOM KucnoThl U 1,0 T anbda-HapTmnamuna. ['epMeTHYHO 3aKPHITHIM PEAKTHUB
IpU XPAHEHUH B TEMHOM MECTE JIOJKEH OCTaBaThCS OECIIBETHBIM.

PeakTuB Hecciaepa

Hcnonb3yroT peakTuB, TPUOOPETEHHBIN B TOPIOBOM CETH.

CepHast KHCJIOTAa KOHHEHTPUPOBAHHASA

CepHasi KHCIIOTa KOHIEHTpupoBaHHas (1. 1,84 r/cm’) kBaambukamumu He
HUKE «Y.1.a».



lpunoorcenue 4

TepmuHBI U onpeeTeHUs

Tepmun

Onpenenenue
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Bonauseiii 00beKT

CocpenorodeHre BOJl Ha IOBEPXHOCTH CYIIIH
B ¢opmax ee penbeda nubo B Hempax,
UMEIOIIee TPAHUIIBI, 00BEM U YEPTHI BOJHOTO
pexuMa.

[ToBepXHOCTHBIE BOIBI

BOI[BI, INOCTOAHHO WJIM BPCMCHHO Haxo-
JAMUCCSA B IMOBCPXHOCTHBIX BOJHBIX 00BEK-
Tax.

[ToBEpXHOCTHBIN BOJOTOK

[ToBepXHOCTHBIM BOAHBIM OOBEKT C He-
IIPEPBIBHBIM JIBHKEHUEM BOJ.

[ToBepXHOCTHBII BOJIOEM

[ToBepXHOCTHBIN BOAHBIN OOBEKT, TMPEI-
CTaBIIIONTUNA COOOM COCpPEOTOUCHHUE BOJ C
3aMeUIEHHBIM BOJOOOMEHOM B €CTECTBEH-
HBIX WJIM UCKYCCTBEHHBIX BITAJIMHAX.

baccein ITOBEPXHOCTHOTO
BOJHOTO o00OBekTa (Oacceitn
BOJIHOTO OOBEKTA)

Tepputopusi, BKIIOUaromas BOJOCOOpPHBIE
IUIOMIAIM THUAPABIMYECKH CBS3aHHBIX BOJIO-
€MOB U BOJOTOKOB, TJIABHBIM M3 KOTOPBIX
BIIAJA€T B MOPE WJIH 03€PO.

3arpsi3HeHHE BOJHBIX OOBEK-
TOB

COpoC WM TMOCTYIUJICHUE BEIIECTB HHBIM
CIocoOOM B BOJIHbIE OOBEKTHI, a TAKXe 00pa-
30BaHHE B HHUX BPEIHBIX BEIIECTB, KOTOPHIC
YXYAIAIOT Ka4eCTBO MOBEPXHOCTHBIX H TO/I-
3€MHBIX BOJI, OTPaHUYHBAIOT MCIIOJIh30BAHUE
100 HEraTUBHO BJIMSIIOT HA COCTOSIHUE JTHA U
OeperoB BOJIHBIX OOBEKTOB.

Hctounuk 3arpA3HCHUA BOJ

[Io I'OCT 17.1.1.01.

3arps3Hsoniee BOJy BEIIECTBO
(3arps3HsIOIIEe BEIIECTBRO)

[Io I'OCT 17.1.1.01.

3arpsi3HEHHE BOJIbI BOJIOEMOB U
BOJIOTOKOB

[Tpouiecc n3MeHeHust cocTaBa U CBOWCTB BO-
Jbl BOJJOEMOB M BOJIOTOKOB I10J] BJIHSTHUEM
NOCTYMAIOIIUX B BOJY 3arpsS3HSIONINX Be-
IIECTB, MUKPOOPTaHW3MOB, TEIla, MPUBOIS-
MIMX K YXYJIIICHUIO KaueCTBA BOJIBI.

3anH3HeHHOCTI> BOJAbI BOIO-
CMOB U BOAOTOKOB

ConepxaHue B BOJIE€ 3arps3HSIOIINX Be-
IIECTB, BBI3bIBAIOIIEE HAPYIICHHE HOPM Ka-
YECTBA BOJIBI.

[IynkT HaOMOACHUI 3a 3arpss3-
HEHUEM MTOBEPXHOCTHBIX BOJI

ITo P/1 52.24.309-92.

KauecTBO BOIIBI

[Io I'OCT 17.1.1.01.

HOpMBI KadyCCTBa BOJbI

I[To I'OCT 17.1.1.01.
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[Iponomxenue

1 2
CocTostHre BOIHOTO 00OBEKTA [IoI'OCT 17.1.1.01.
Bonomnons3oBanue [ToT'OCT 17.1.1.01.
Bopononb3oBareinb ['paxianvH WM IOPUANYECKOE JULO, KOTO-

pPBIM [IPEJOCTABIICHBI
BOJIHBIMU OOBEKTaMHU.

mpaBa I110JIb30BAHUA

CTOYHBIE BOJIBI

[Io I'OCT 17.1.1.01.

HopmatusHO-0unieHHBIE
CTOYHBIE BOJIbI

[Io I'OCT 17.1.1.01.

Jlumutupyrommun MPU3HAK
BPEIHOCTH BEIIIECTBA B BOJIE

IIo I'OCT 17.1.1.01.

CTBOp yHKTa HAOJIFOICHHM

ITo P/1 52.24.309-92.

Beprukanp myHkra Habmome-
HUU

Tlo PJT 52.24.309-92.

["'opu30HT MyHKTa HAOJIOICHUIN

ITo P/1 52.24.309-92.

Bricokoe 3arpsiznenue (B3)
BOJI0OEMa MJIM BOJOTOKA

MakcuManbHOE pa3oBO€ COJIEpPIKAHHUE HOP-
MHUPYEMBIX BEIIECTB 1-2-r0 KJIacCOB OIMAcHO-
CTU B KOHLEHTpauusx, npesbimaromux [IJIK
oT 3 510 5 pa3, BemecTB 3-4-ro KJIaccoB
omacHoctd — ot 10 mo 50 pa3 (ans nedre-
IPOIYKTOB, (HEHOJIOB, COCAMHEHUN Meu,
xenesza v maprasna ot 30 go 50 pa3); Benu-
guHA OMOXMMHUYECKOTO MOTPEOICHUS KHUCIIO-
ponaa (BIIK) Boast ot 10 m0 40 MF/,ZIM3; CHU-
KEHHE KOHIEHTpPALUK PACTBOPEHHOTO KH-
CJI0pOJIa JI0 3HaYeHui ot 3 J10 2 MI/IMC.

DKCTpeMallbHO BBICOKOE 3a-
rpsizaenue (OB3) Bojgoema unu
BOJOTOKA

MakcumanbHOE€ pa3oBO€ COAECPkKAHHUE HOP-
MHUPYEMBIX BEIIECTB |-2-r0 KJIAaCCOB OIIACHO-
CTH B KOHLEHTpauusx, npessimaromux [IJIK
B 5 pa3 u Oonee, BemiectB 3-4-ro KiIaccoB
onmacHOCTH — B 50 pa3 u Oosiee; CHIKEHUE
COJIEp>KaHMsl PACTBOPEHHOI'O KHUCIOPOJa 10
3HAYEHUs 2 MO/aM° © MEHEE; YBEJIMYECHUE
BIIK BozbI cBbImie 40 Mr/mv’.

OneHka Ka4yecTBa MOBEPXHOCT-
HBIX BOJ

YcTranoBneHue B TOW Wind MHOU ¢opme, ye-
pe3 Ty WM MHYI0 CUCTEMY IIOKa3aTesled Co-
OTBETCTBUSI KadyeCcTBa IIOBEPXHOCTHBIX BOJ
TpeOOBAHMSIM BOJIOIOJIb30BAHUS.

OneHka cTeneHu 3arpsA3HEHHO-
CTH ITOBEPXHOCTHBIX BOJ

YcranoBneHue B TOW Wi MHOU ¢opme, ye-
pe3 Ty WIN UHYIO0 CUCTEMY IOKa3aTeleH, Xa-
PAKTEPU3YIOLINX COCTAB U CBOMCTBA MOBEPX-
HOCTHBIX BOJ, OTJIMYUS OT UX HOPMATHUBHBIX
3HAYEHUH, CBUJAETEIBCTBYIOIIUX O IPUTOJ-
HOCTH BOJIbI IJIs1 BOJIOIIOJIb30BAHUSI.

229




IIponomxenne

1

2

KommekcHas OICHKA CTCIICHH
3aIrpA3HCHHOCTH, Ka4cCTBa IIO-
BCPXHOCTHBIX BOJ

[IpencraBieHre O CTENEHU 3arpsiI3HEHHOCTH
BOJBI JTMOO €€ KayecTBe, OJIHO3HAYHO OTpa-
JKaroliee B TOM WM WHOW ¢opme, depes Ty
WIM WHYIO CHCTEMY IOKaszaTelield BCIO JIHOO
oTpe/IeTICHHBIM 00pa3oM OTPAaHUYCHHYIO CO-
BOKYIMHOCTh ~ XapakTepPUCTHUK COCTaBa U
CBOMCTB BOJBI OTHOCHUTEITHHO Oa3MCHBIX KO-
JIMYECTBEHHBIX XapaKTePUCTHUK, dYalle HOp-
MAaTHUBOB, JUIsl OMNPEACIICHHOTO BHJIA BOJO-
MOJIb30BAHUS UJIU BOJONOTPEOICHUSI.

KoMOuHatopHblii HHIEKC 3a-
rpsizHeHHOCTH BoAbl (KI3B)

OTHOCUTENIbHBII KOMIUJIEKCHBIM IOKa3aTellb
CTENEHU 3arpsi3HEHHOCTH I1OBEPXHOCTHBIX
BoJA. Bripaxkaercs Oe3pa3zMepHON BelIUYM-
HOW. YCIIOBHO OLICHUBAET 3arpsi3HEHHOCTH
BOJIbI BOJHOTO 00BEKTa KOMIUIEKCOM 3arpsis-
HSIOIINX BELIECTB, OTHOCUTEIBHO YUUTHIBAET
pa3inuyHble KOMOWHAIIMM KOHIICHTpAIUil 3a-
IPSI3HSIOIIMX BELIECTB B YCIOBUSAX MX OJHO-
BPEMEHHOI0 MPUCYTCTBUS. MoxeT ompene-
JATBCA O JIOOOMY YHUCIY U MEPEeYHI0 HH-
rpenueHToB. OO0s3aTeNbHBIM YCIOBUEM SIB-
JSeTCS HaJu4Me MJI1 STUX HUHIPEIUEHTOB
IpelebHO JOMYCTUMBIX JIMOO JIIOOBIX ApY-
I'MX HOPMAaTHBHBIX 3HAUEHUN KOHIICHTPALMI.

Y nenbHBIN KOMOMHATOPHBIN

HHACKC 3arpA3HCHHOCTHU BOJIbI
(VKU3B)

OTHOCHUTENBLHBI KOMILJIEKCHBIM I10Ka3aTeib
CTEIICHH 3arps3HEHHOCTH TOBEPXHOCTHBIX
BOJI. YCIIOBHO OIICHUBAET B BHUC Oe3pa3Mep-
HOTO 4YHCJIa JIOJII0 3arpsi3Hsaronero 3¢ dexra,
BHOCHUMOTO B OOIIyI0 CTEMCHb 3arpsi3HCHHO-
CTH BOJIbI, 0OYCIIOBIICHHYIO OJTHOBPEMEHHBIM
NPUCYTCTBHEM psifa 3arps3HSIONIUX — Be-
IIECTB, B CPEAHEM OJHHM M3 YUTCHHBIX MPHU
pacdyeTe KOMOMHATOPHOTO MHJICKCA WHTPEIN-
€HTOB M IIOKa3aTejeu kauecTBa BOABL. [lo-
3BOJISIET MPOBOJIUTH CPaBHEHUE CTCIICHU 3a-
I'PSI3HEHHOCTH BOJIBI B PA3JIMYHBIX CTBOPAX U
MyHKTaX MPH YCJIOBUH Pa3IUUUs IPOrpaMMBbl
HaAOJIIOIEHUIA.

Knaccudukanus crenenu 3a-
TPS3HEHHOCTH BOJBI BOJHBIX
O00BEKTOB

YcaoBHOE PasaciICHUC BCCTO JUalla30Ha CO-
CTaBa U CBOMCTB BOAbI BOJHBIX OOBEKTOB B
YCIIOBHAX aHTPOIIOICHHOI'O BO3I[€fICTBHH C I10-
CTCIICHHBIM IICPEXO0A0OM OT «YCJIIOBHO YHUCTOI
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OxkoHYaHUE

2

JI0 «OKCTPEMAIBHO TPSI3HOW» MO 3HAYCHUSIM
KOMOWHATOPHOTO HHJIEKCA 3arpsS3HCHHOCTH
BOJIBI C YUETOM psiJia JOTOJHUTEIBHBIX (hak-
TOPOB.

Knaccudukanus kadectBa BO-
JIbI BOJAHBIX 0OBEKTOB

VYcil0BHOE pa3zieneHue BCEro Juara3oHa co-
CTaBa U CBOMICTB BOJAbI BOAHBIX OOBEKTOB B
YCIIOBHUSIX aHTPOIOT€HHOI'O BO3JEHCTBUS Ha
pa3iMuHble KJIacChl KadyecTBa C IIOCTEIEH-
HbIM MEpexoJoM OT 1-ro kiacca BOJ Hau-
JY4YLIEro KayecTBa K 5-My KIAacCy Hauxy/g-
IIEr0 KayecTBa JJii KOHKPETHBIX BHJIOB BO-
JIOTI0JIb30BAHMSL.

Kputnueckue mnokaszarenu 3a-
rpsizHeHHOCTH BOJIbI (KII3)

WNHrpenveHTsl WM TOKa3aTenu  3arpss-
HEHHOCTU BOJbI, KOTOpPbIE OOYCIIOBIIMBAIOT
NIEPEBOJI BOJIBI 10 CTEIIEHH 3arPA3HEHHOCTH B
KJIACChl «OYEHb TpsI3HAs» U «IKCTPEMAJIBHO
IpsA3Has» Ha OCHOBE 3HAYEHMsI, PACCUMTHI-
BA€MOI'0 0 KaKJOMY MHIPEJIHEHTY OLIEHOY-
HOro 0ajiia, YYUTHIBAIOIIETO OJHOBPEMEHHO
3HAYEHUs HAONIOAAEMbIX KOHIIEHTpAaLUh U
4acTOTy UX OOHApYKEHHUSI.

KoaddunmeHT koMImiekCHOCTH
3arpsi3HEHHOCTH BOJIBI K

OTHOCHUTENbHBI  KOCBEHHBIM  IOKa3aTellb
CTENEHU 3arpsi3HEHHOCTH TOBEPXHOCTHBIX
BOJ. BripaxkaeTcsi B mpolreHTax U U3MEHSET-
cs ot 1 1o 100 % mnpu yxXyameHun KadecTBa
BOJIbI.

Koaddumment xommiaexcHOCTH
BBICOKOIO (3KCTpEMalbHO BbI-
COKOI'0)ypOBHS 3arps3HEH-
HOCTH BOJBI Ky, (Kop3)

OTHOCUTENBHBIMN KOCBEHHBIM ITOKA3aTENh
BBICOKOTO (TIOKa3aTeab SKCTPEMAJIBLHO BBICO-
KOTI'0) YPOBHS 3arpsi3HEHHOCTH BOJIBI.

Koaddumuent 3anaca k

IIpoMEXXYyTOUHBIM pacyYETHBIM I[I0KA3aTellb,
[IPEAHAMEPEHHO  3aHWDKAIOIIMN  KOJIUYECT-
BCHHBIC BBIPOKECHMS TIpajalliii KayecTBa B
3aBUCUMOCTH OT YHUCJIA KPUTHYECKUX IIOKa-
3aTeJIel 3arpsI3HEHHOCTH BOJBI.




lpunoocenue 5

HepequL PACYE€THDLIX OICHOYHBIX noxkasareJjen
CTCIICHHU 3aIrPASHCHHOCTHU MMOBEPXHOCTHBIX BO/

XapakTepucTuKa UH-
dbopmanuu, oTpaskaemMon
noKasaresieM

PacuetHbie OLCHOYHLIC IT0KAa3aTCJIN

IPOMEKYTOYHBIE

OCHOBHBIC KOMIIJIICKCHBIC

[To xaxnoMy wuHrpeau-
€HTYy JJI1 OJHOI0 pe-
3yJibTaTa aHaJIu3a

Kparnocts npeBbienus 1
IJK

Kparnocts mnpeBsblieHus
KOHIIEHTpALlMi, COOTBET-
cryromnx B3

KparHocts mnpeBbllieHHs
KOHLIEHTpALlMKA, COOTBET-
cTByromux B3

[lo kaxaoMmy HHIpeau-
€HTYy MU BCEX pe3yJib-
TaTOB aHaJU3a 3a Ole-
HHUBAeMbIil MEPUOJ Bpe-
MEHU

CpenHsisi KpaTHOCTbH TIpe-
Beimenus 1 IIAK  gms
po0, B KOTOPBIX OHO 00-
HapyKEHO

YacrtHbie OLICHOYHBIC Oa-

JIbl 10 KPAaTHOCTHU TPEBBI-
menus [TIK

IloBTOpsieMOCTh  CydaeB
npesbiienus 1 I[1JIK

YacTHBIE OIIEHOYHBIE OaJl-

JIbI 10 IMOBTOPSACMOCTHU
CHy‘IaeB HpeBBIIHCHI/IH
TIK

CpenneronoBasi KOHILICH-
Tpanus

OO00011IeHHBIE OLICHOYHEIE
OaJIIBI

[Io KoMIUIEKCY HHIpe-
JIMCHTOB 3a OlICHUBae-
MBIU IEPUOJ BPEMEHU

OOGr1iee YKMCIIO UHTPEAUCH-
TOB, YYUTHIBAEMBIX B
OILICHKE KaueCcTBa BOJbI

Koaddumment komriekc-
HOCTH  3arpsi3HEHHOCTH
BOJIBI

YUucno MHrpeaueHToB, IO
KOTOPbIM  HaOIroAaeTcs
HapylIEHUE HOPMATUBHbBIX
TpeOoBaHU

Koadpdunument xommiekc-
HOCTU BBICOKOTO M DJKC-
TPEMAJILHO BBICOKOT'O
YPOBHEU 3arpsA3HEHHOCTH
BOJIbI

Koaddunment 3amaca

Kputnueckue mnoxazarenu
3arpsi3HEHHOCTU BOJIbI
(4uCIIo M TIepeUYeHb)
KomOuHatopHbIli MHACKC
3arpsi3HEHHOCTHU BOJIbI
YaenpHbIE  KOMOMHATOP-
HBIN WHJIEKC 3a-
TPSI3HEHHOCTH BOJIBI
Knacc kauectBa BOJIbI

232




Ipunoowcenue 6

HepequL HHI'PEAUCHTOB " nokasareJieii kKauecTBa BOAbI
AJI pacdeTa KOMIIVIEKCHBIX OLICHOK

Oobs3areabHbIi epevyeHsb Ne 1
PacTtBOpEeHHBIN B BOJIE KUCIOPOJ
BIIK5(0O,)

XIIK

DeHOobI

HedrenpomykTs
Hutput-nonsr (NO;)
Hurpat-uonsr (NO;3)
Ammonnii-ron (NHy)
XKenezo oOuee

10 Mexb (Cu™)

11 Husk (Zn™)

12 Huxkens (Ni*%)

13 Mapranern (Mn")

14 Xnopuabl

15 Cynbdats

O 00 1N DN K W —

Pexomenayemplii nepeuenn Ne 2

JlaHHBIN TIepeYeHb JOJDKCH BKJIIOYATh MOJHOCTHIO OOS3aTeNbHBINA MepeYcHb
Ne 1 u Te cnenmduyeckue 3arpsA3HSIONINE BEIIECTBA, KOTOPHIC XapaKTEPHbBI IS
OTIpEeICNICHHBIX BOJHBIX OOBEKTOB Ha TeppuTopuu HEKOTOphiXx YI'MC u umeror
JIOKAJIBHOE PacCIpOCTPaHEHUE.

K cnemuduyuecknM 3arps3HSIONIMM BEIIECTBAM MOTYT OTHOCHUTHCS PTYTh,
KaJIMUH, CBUHEII, MBIIIbSIK, 00p, GTOp, aTtOMUHUN, (GopMabAeTH, aHUIUH, Me-
TUJIMEpKaNTaH, CyJbPuabl U CEPOBOIOPOI, XJIOP- U PochopopraHuuecKue NecTu-
Wbl U JIP.

Pexomennyemblii nepeyeHnb Ne 3

BxirogaeT T€ MHIPEIUEHTHI, KOTOPHIE BaXKHBI JJI BOZOIIOJIB30BATENS IPH
IPOBEJCHUH OTIEIbHBIX HAyUYHO-UCCIIEI0BATENbCKUX PabOT WM PELICHUH MTPOU3-
BOJICTBEHHBIX 3a/1a4.
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lpunooscernue 7

Kareropum BoabI B 3aBUCMMOCTH OT 3HAYeHUH KOI(PPUUIHEHTOB
KOMILJIEKCHOCTH 3arpsi3HeHHOCTH BOJAbI BOAHOI0 00beKTAa

KowmmiekcHoCTh 3aIrpA3HCHHOCTH BOJbI BOAHBIX 00BEKTOB

K% Xapakrepuctu- | Kps XapakTepucTuka BbI-
ka uHpopmanmu | (Krp3) % | cokoro  (3xctpemanbHO | Kareropus
0 3arpsA3HEHHO- BBICOKOT'O) YPOBHS 3a- | BOJBI
CTHU BOJIbI TPSI3HEHHOCTH BOJbI
(0; 10] [To eaunuunbM | (0; 5] Bricokuit (3xcTpemansHo | [
WHTPEIMEHTaM BBICOKHI) ypOBEHb 3a-
U TOKa3aTelsiMm IPSI3HEHHOCTH M0  €JIU-
KauecTBa BOJIbI HUYHBIM WHTPEIUCHTAM U
NOKa3zaTelsiM  KayecTBa
BOJIBI
(10; 40] [To HeckombkuMm | (5; 20] Beicokuii (axctpemanbho | 1
UHTpEIMEHTaM BBICOKHH) ypOBEHb 3a-
U TIOKa3aTessim IPSI3HEHHOCTH IO He-
KaueCcTBa BOJIbI CKOJIBKUM WHTPEIUEHTaM
U TIOKa3aTelsiM KadecTBa
BOJIBI
(40; 100] |IIo xommiekcy | (20; 100] | Beicokuii (3xctpemainbho | I11
WHTPEINCHTOB U BBICOKHI) ypOBEHb 3a-
roKasaresnen IPA3HEHHOCTH 110 KOM-
KauecTBa BOJIbI IJIEKCY HMHTPEIMEHTOB U
IoKasareynesd  KayecTBa
BOJIbI

Ilpumeuanue: xpyrias CKOOKa MOKa3bIBAET, YTO CTOSAIIEE TIPHU HEHM 3HAUCHUE B
WHTEPBAJI HE BXOJHT, a KBaJpaTHAs CKOOKA — 3HaYE€HNE BXOJIUT.
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Ipunooicenue 8

KJIaCCI/I(l)I/IKaHI/IH KavdYeCcTBa BOAbI BOAOTOKOB
o 3HAYCHHUIO KOMﬁl/IHaTOpHOI‘O HHIACKCA 3aI'PA3HCHHOCTH BOAbI

XapaxTepu- KomOuHaTOpHBIN HHACKC 3arpss3HEHHOCTH BOJIBI
CTHKa CO- B 3aBUCHMOCTH OT yucia yuutbiBaeMbix KI13
Knacc | crosnus 3a- | Ge3 yuera
TpSI3HEHHO- KII3 1(k=09)2(k=0,8) 3(k=0,7)| 4(k=0,6) 5(k=0,5)
CTH BOJIBI
1-i YcnoBHO LN, 0,9N; 0,8N; 0,7N; 0,6N; 0,5N;
qHCTast
2-i Cna6o3zarpss- | (1 N; 2N | (09N (0,8 Nj; (0,7 Nj; (0,6 Nj; (0,5 Nj;
HEHHas 1,8 Nj] 1,6 Nj] 1,4 N;] 1,2 Nj] 1,0 V]
3-i 3arpsi3HeH- (2N; 4N (1,8 N;; (1,6 Nj; (1,4 N;; (1,2 Nj; (1,0 N;
Hast 3,6 N 3,2 N 2,8 Nj] 2,4 Nj 2,0 N/
4-it | I'pszuas (4N; 1IN GB.6N; | B2N; | (28N; | (24N; | (20N
99N] | 88N] | TJIN] | 66N] | 55N]
5-i Okerpemanb- | (11Nj; ©] | (9,9N;; «]| (8,8Nj; ]| (7,7N;; ]| (6,6N;; ]| (5,5N;; 0]
HO I'psi3Hast
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IIpunoowcernue 9

Kﬂaccn(bmcamm KavdYeCcTBa BOAbI BOAOTOKOB I10 3HAYCHHUIO
YACJIAbHOI'O KOMﬁI/IHaTOpHOI‘O HHIACKCA 3aI'PA3HCHHOCTH BOAbI

XapaxkTepucTu- Y nenbHbIi KOMOMHATOPHBIA MHAEKC 3aTPS3HEHHOCTH BOJIbI
Ka COCTOSIHUSA B 3aBHCHMOCTH OT uncia yuutbiBaeMbix KI13
Knace 3arpsi3HEHHO- 66312111%_ _ _ _ _ _
CTH BOJHI Ta 1(k=09)2(k=0,8)3(k=0,7)4(k=0,6)5(k=0,5)

1-i Y C10BHO 4YHC-

Tas 1 0,9 0,8 0,7 0,6 0,5
2-i Cnabo 3arps3-

HEHHas (1; 2] (0,9; 1,8] | (0,8; 1,6] | (0,7;1,4] | (0,6; 1,2] | (0,5; 1,0]
3-i 3arpsi3HeHHas (2;47 |(1.,8;3,6] | (1,6;3,2] | (1,4;2,8] | (1,2;2,4] | (1,0;2,0]
Pas-
pAn
«an 3arpsi3HeHHAas (2;371 | (1,8;2,7] | (1,6;2,4] | (1,4;2,1] | (1,2; 1,8] | (1,0; 1,5]
Pas-
pan OueHnb 3arpssz-
«O» HEHHas 3;471 |(,7;3,6] | 2,4;3,2] | (2,1;2,8] | (1,8;2,4] | (1,5;2,0]
4-i ['ps3nas (4;11] | (3,6;9,9] | (3,2;8,8] | (2,8;7,7] | (2,4;6,6] | (2,0; 5,5]
Pasz-
pAn
«a» ['psi3Hast (4; 6] (3,6;5,4] | (3,2;4,8] | (2,8;4,2] | (2,4; 3,6] | (2,0; 3,0]
Paz-
pAn
«O» ['psizHast (6;8] (5,4;7,2] | (4,8;6,4] | (4,2;5,6] | (3,6;4,8] | (3,0:4,0]
Pasz-
pAn
«B» OdeHb rpsi3Has (8;10] | (7,2;9,0] | (6,4:8,0] | (5,6;7,0] | (4,8;6,0] | (4,0;5,0]
Paz-
pAn
«I OueHb rpsas3Has (8; 117 | (9,0;9,9] | (8,0;8,8] | (7,0;7,7] | (6,0;6,6] | (5,0;5,5]
5-i DKCTpeMaabHO

rpsi3Has (11; 0] | (9,9; 0] | (8,8; 0] (7,7; ©] | (6,6; »] (5,5; o]
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IIpunoowcernue 10

Knaccupuxanusi Boabl BOAHbIX 00bEKTOB
10 MOBTOPSIEMOCTH CJIy4aeB 3arpA3HEHHOCTH

YacrtHbIl OlLie- Jons yacTHOrO oue-
XapakTepucTHUKa .
[ToBTOpSsie- HOYHBIN OaJIJI 10|  HOYHOrO Oajia, IpH-
0 3arpsI3HEHHOCTH o
MOCTB, % BOMLL MOBTOPSAEMOCTH xogsamasacs Ha 1 %
A Seij MIOBTOPSIEMOCTHU
[1*; 10) Enunununas [1;2) 0,11
[10; 30) |Heycroiiuusas [2;3) 0,05
[30; 50) [YcroituuBas [3;4) 0,05
[50; 100) |XapakTepHas 4 —

* IIpy 3HaUEHHAX ITOBTOPAEMOCTH MEHBIIE €AMHUIIBI IPUHUMAEM Sy = 0
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Ipunooicenue 11

Knaccupukanusi Boabl BOAHbIX 00bEKTOB
1o kpaTHocTH npesbimenus IAK

Koarocrs | Xanakrenmncmika YacTHbii orie- J1oJ1s 4acTHOrO OIIEHOYHOTO
. gBHmeM % BHHE . HOYHBIIA OaIl1 IO Oayia, MPUXOAIIAsACS

p TIIK ypHeHHo?:ITTp)I KpPaTHOCTH TIPEBbI- HAa EJIMHUITY KPaTHOCTH

wennst ITIIK Sg;; rpesbieHys [TJIK

(1;2) Huzknit [1;2) 1,00

[2; 10)* Cpennuit [2;3) 0,125

[10; Bricokuii [3; 4) 0,025

50)**

[50; 0] OKcTpemMalb- 4 0,025

HO BBICOKHH

Ilpumeyanue. [Inst paCTBOPEHHOTO B BOJAE KUCIOPOJA MCIOJIb3YIOT CIEIYIOLIUE yC-
JIOBHBIE T'pajlallii KpPAaTHOCTU ypoBHA 3arpssHeHHoctu: (1; 1,5] — muskmit; (1,5; 2] —
cpennuit; (2; 3] — BbicOkHiA; (3; 0] — IKCTpeMalIbHO BBICOKUM. Eciy KOHIIEHTpamus pac-
TBOPEHHOTO B BOJIe KUCJIOpoAa B mpode paBHa 0, /Ui pacuera YCIOBHO INPUHUMAeM ee
pasHoii 0,01 Mr/mov.
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IIpunooicenue 12

IIpumepsbl pacyeTa KOMILIEKCHBIX TOKa3aTeJeil
CTeNeHH 3arpsi3HEHHOCTH BO/bI

HUcxoanast unpopmanus

ITo pe3ynbTaTaM XMMHUYECKOTO aHajau3a BOJibl peku P B ctBope A 3a 1997 r.
HE0OXO0IMMO JaTh KOMIUIEKCHYIO OLIEHKY CTENEHHU ee 3arpsa3HeHHoCTH. st aToro
COCTaBJISIIOT BBIOOPOUYHYIO TAOJIMIly MCXOAHBIX JAHHBIX, B KOTOPYIO 3aHOCST pe-
3yJbTaThl aHAJIM3a 32 BECh paccMaTpuBaeMblii niepuoj (Tadu.). Beibopky nenmator
TOJIBKO MO TEM WHIPEAUEHTaM, KOTOPBIE NOJKHBI YUYUTHIBATHCS B KOMIUIEKCHOM
oueHke. B nannom ciayvae Ny =16.

Pacyer ko3 PpuumeHTa KOMIIEKCHOCTH 3arPA3HEHHOCTH

KoadpuimeHT KoMImIeKCHOCTH 3arpsi3HEHHOCTH BO/IbI K pacCunThIBAETCS 10
pe3yibTaTaM XMMHYECKOTO aHAIN3a KaK10i poOkl Bobl. [lomydeHHbIN Tpu 3TOM
BapUAIMOHHBIN Psij] 3HAaUeHUI K XapaKTepusyeT MCCIeayeMblid Iepro]] HabIro Ie-
HUH 32 COCTOSIHHEM 3arpsi3HEHHOCTU BOJIBI BOJJHOTO OOBEKTa B KOHKPETHOM ITyHK-
T€ HAOJIIOICHUIA.

C 1enpio TOCTHKEHUS COMTOCTABUMOCTH Pe3yJIbTaTOB pacueTa ko3P uiinenTa
K npu xapakTepuCTUKE pacCMaTpUBAEMOTO0 BPEMEHHOIO UHTEpBaia JJIsl BbIYUCIIE-
HUW MCTIOJB3YIOTCS Pe3yJbTaThl aHAIW3a C OJIMHAKOBBIM JTUOO OJIM3KUM YHCIOM
WHTPEAUEHTOB, OMPEACNISIEMbIX B IPOILIECCE XMMHUYECKOTO aHajau3a MpoO BOJIBI.
ONBITHBIM IMYTEM YCTAHOBJICHO, YTO B PE3YJIbTaTaxX aHAIM3a PA3JIMYUE MO KOJIMYE-
CTBY YUYMTBIBAEMBIX IIPU pacuere K MHrpeAUEHTOB HE JOJKHO npeBbimath 30 %. B
KOHEYHOM MTOI€ MOJY4YaloT BapHALIMOHHBIN Psiji 3HAUCHUH KO3(P(UIIMEHTa KOM-
IJIEKCHOCTH K, KOTOpBIM NAET HArjasiqHOE MPEICTABIEHUE O TOM, KaK BapbUPYET
KOMILUIEKCHOCTb 3arpsi3HEHHOCTU BOJBI B TEUEHUE M3ydaeMoro nepuona. s mon-
HOM XapaKTepUCTUKU HAWJECHHOW COBOKYMHOCTH 3HadeHH K 11emecoodpa3Ho
MPUMEHSThH JIOTUYECKU U TEOPETUYECKH 0OOCHOBAHHBIE CTATHCTHUYECKUE XapaKTe-
PUCTUKH, DPACCUUTAHHBIE MO OOMIEHPHUHATHIM (opmyliaM: CpeaHHe 3HAYCHHS,
OLIMOKYU CpeIHEeN Mgy, @ TAKXKE MOKA3aTEeIH BapUallii — IKCTPEMAJIbHbIE BEJINYH-
Hbl K, 1 K., pa3Max Bapuanuu Rk, CpeIHEE KBaAPaTUUECKOE OTKJIOHECHUE Oy,
JWCTIEPCHIO O .

JIist KakIoTo pe3yibTaTa aHanmu3a (IS KaxaoW MpoObl BOMBI) OMPENETSIOT
YUCJIO UHTPEIUEHTOB U3 CYMMBI BCEX YUUTHIBAEMBIX, 10 KOTOPHIM €CTh AaHHbIE. B
1997 . B mpobax BojbI 3a 14 ssHBaps ObLTO OMpeneneHo coaepxanue 16 BemecTs,
3a 12 aBrycra — 15 BeniecTs, 3a 18 HOs10pss — 13 BemiecTB u T. A. PasHoCTh Mexay
KOJIMYECTBOM YYHMTHIBAEMBIX U OMPEEICHHBIX HHTPEAUCHTOB BO BCeX Mpobax BO-
nbl He npeBbliiaeT 30 %, 4To MO3BOJISIET MEPEUTH HEMOCPEACTBEHHO K pPacueTy KO-
s dunmerTa KoMmrieKcHoCcTH K.

B pesynprare XMMHUYECKOrO aHain3a, CAeJaHHOro 14 sHBaps, OompeneseHo
16 unarpenuentoB (N; = 16). Ilo 10 u3 Hux HaOmomamuck npesbimeHus [TJK

(N ﬁ = 10). CnenosarensHo, Kj =£ ¢ 100%=62,5%
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B pesynbrare XumMuueckoro aHanusa, nposeneHHoro 13 ¢espans, 11 mapra,
15 anpens, N; =16, N ;= 10 u ananoruuno Kj; = 62,5 %.

B pe3ynbpTaTe XMMUYECKOTO aHajau3a npod Bojabl OT 12 mas omnpexaeneHsl 15
uarpenuentoB (N; = 15). Io 8 u3 Hux HaGmonanuce npessimenus [IK (N ; = ).
Torma

8

R’ﬁ: ? - 100% = 53,3%.

AHQJIOTUYHO MPOBOJAT pacyeT MO pe3yJibTaTaM aHajiu3a 3a BCE OCTaJIbHbIC
naThl 0TO0pa 1mpod Boawl. B urore mas 1997 r. monydyaroT BapuaiiOHHBIN Psij 3HA-
yenuut K: 62,5, 62,5; 62,5; 62,5; 53,3; 56,2; 62,5; 46,7; 56,2; 64,3; 69,2; 60 %.
PamxupoBaHHBIN s IPU 3TOM BBITJSIAUT ciexytonmm oopasom: 46,7; 53,3; 56,2;
56,2; 60,0; 62,5; 62,5; 62,5; 62,5; 62,5; 64,3; 69,2 % .

JI1s1 MOy4eHHOTO psiia ONPEACIISIIOT CIASAYIONIUE CTATUCTUYECKHUE MOKa3aTe-
m: Ky = 46,7 % 5 Kyox = 69,2 % 5 Ry = 22,5 % ; K., = 59,9%; o 2 = 35,0;
o, =591; mg,= 1,71

[TonyueHHbIe pacueTHbIC XapPAKTEPUCTUKHU MO3BOJSIOT CAENaTh CIEAYIOLIUE
BBIBO/IBI.

3HaueHuss Kod(PPUIIMEHTa KOMIUIEKCHOCTH 3arpsi3HEHHOCTH BOJbLI peku P B
ctBope JI B 1997 r. uaMeHsuich ¢ BEposATHOCTHIO 99,7 % B npenenax 59,9 £3 - 1,7 %,
a JIOBEpUTEIIbHbIE TPaHUIbl cocTaBmin OT 54,8 10 65,0 %. Cpennee 3HaueHHE KO-
s dumreHTa KOMIUIEKCHOCTH TPEBBINIAET CBOIO OMMOKY Oojiee 4yeM B TpHU pasa,
YTO J1a€T OCHOBAHUE CUUTATh €€ JJOCTOBEPHOM.

Bogna pexu P B ctBOpe A o0nanana B TE€YEHUE BCEro MPOAHAIM3UPOBAHHOTO
nepuoja BBICOKOM KOMIUIEKCHOCTBIO 3arpsi3HEHHOCTH. bosblioe 4ucio ompeje-
JIEHHBIX MHTPEIUEHTOB SIBJISLIOCH 3arpsi3HsommM. Kak npaBuio, 3To ObUIN JIETKO-
okucisgembie opranudeckue BeniectBa (1o bIIKs), aMMOHUWHBIA U HUTPUTHBIN
azot, HedrenpoaykTel, heHomnbl, CITAB, coequnenus »xenesa, MeIu, lIMHKA, HUKE-
7s1. XMMUYECKUNM COCTAB BOABI MOJIBEPIKEH CYLLIECTBEHHBIM U3MEHEHHUSIM B TEUCHHE
rojla — pasmax BapbUpOBaHUs KOd(hUIIMEeHTa KOMIUIEKCHOCTH cocTaBui 22,5 %.
AHalM3 3arps3HEHHOCTU BOJIBI C MOMOIILI0 K TMOKa3al, 4To JIJisi OIEHKU CTEICHU
3arpsi3HEHHOCTU BOJIbI PEKU B 3TOM CTBOpPE I1€JIeCO00pPa3HO HCIOIb30BATh KOM-
IJIEKCHBIM METOJI, YYUTHIBAIOIINI OJHOBPEMEHHO BCIO COBOKYIHOCTH 3arpsi3HSIO-
IIMX BOJY BEILIECTB.

Pacyer KOMOMHATOPHOI0 HHAEKCA 3aIPA3ZHEHHOCTH BOJBI

Habmronenus 3a XuMHUYECKUM COCTaBOM BOJIbI peKU P B CTBOpE A MPOBOINIH
B 1997 r. no 16 unrpenuenram (cm. tadn.). IlpenBapurensHpiM 00CiIeIOBaHUEM
ObLIa BBISIBJIEHA BBICOKAsi KOMIUIEKCHOCTh 3arpsi3HeHHOCTH Bojibl (K, = 59,9 %).
Heob0xoaumo nath KOMILIEKCHYIO OLIEHKY KadecTBa BOAbl peku P B cTBope A 3a
1997 1.

PacueTr KOMOMHATOPHOTO MHJEKCA 3arpsI3HEHHOCTH BOJIbI MPOBOJAT B COOT-
BETCTBMU C TEXHUKOM pacuera, U3J10KEHHOM BbIlIE. Pe3ysbTaThl pacdyeTa 3aHOCST
B Tabsuiy. [1o kaxx1oMy UHTpEAUEHTY MPOBOJAAT CIAEAYIOIINE BHIYUCICHUS.
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B rpady 2 tabauuel 3aHOCAT JaHHBIE 10 yucay onpeneneHuid. Ilo pactso-
peHHOMY B Bojie kuciopoay ux 12, mo BIIKs Boger — 11 u T. 1.

B rpady 3 Tabmuiel moMemiaroT AAaHHBIE MO YUCIY OMNpEICNICHUH, MPEBbI-
maromux [IJIK. ITo pactBopenHOMYy B Boae kucnopoxny mnpesbimienuid II/IK Her,
o BIIKs Bogpr — 9 m T. 1.

Ha ocHOBaHMM NaHHBIX BTOpPOW M TpeThel rpad ompepensercss MoBTOpsie-
MOCTb ciy4daeB npesbienus [1JIK:

9
o, = 0% e, = 17 *100% =81.8% U T,

PesynbpraTel momemnaiot B rpady 4. [1o 3HaueHUsIM OBTOPSIEMOCTH HA OCHOBE
npui. 10 onpenensoT YaCTHBIN OLIEHOUHBIN 0ailT S
= 4,0;Saw =4,04 T.z.

A s

PaccuuteiBator kpatHocTe npesbiieHus [1JIK B Tex pesyibraTrax ananusa,
rje oHo uMmeeT MecTo (rpada 6). 3aTem onpenessaoT cpeaHee 3HaUeHUE KPAaTHOCTH
npessiienus [1JIK Tonpko mo tem mpobam, Iie €cTh HapylleHHe HOPMATHBOB
(rpada 7). Hampumep:

B = (L6HL3H1,TH,6+1.842,612343,8+1,0)9 = 197 mr/awe’ 10 Oy

5

E = (15,0+15,5+18,5+16,0+19,0+8,0+34,5+3,0+33,0+8,0+9,0)/11=16,3
NO,
mr/om° 110 azoty N.

[lo 3HaueHusAM cpeaner kpatHocTH npesblieHus [1/IK Ha ocHoBe mpui. 11
OTIPENIENSIOT YaCTHBIM OICHOYHBIM Oai, KOTOpBId TomemarT B rpady 8:
S B =1,97; Sgnoz- = 3,16 u T. 1. Onpenenenue Sg;, Kak U onpeaeneHue Sy, Mpo-

BIIK s

BOJSIT C Y4e€TOM JIMHEWHOW umuTepnossiiuu. Hampumep: Byos. = 16,3. CormachHo
npui. 11, COOTBETCTBYIOMNK 3TOMY 3HAUEHHUIO 0ajl HAXOIUTCS MEXAY TpeMs U
YETBIPbMSI.

Jlonst 4acTHOTO OLIEHOYHOTO Oanjia, MpUXOsiIascs Ha eAuHuIly Bi, B 3TUX
npexaenax cocrasistet 0,025. _

YrtoOsl momyunTh 3HaUYeHHE Oasuia 1mo Byo,. , HEOOXOAMMO K TPeM MpUOaABUTH
YHCJII0, TTOy4YeHHOE B pe3yibTare aeiicteus 6,3 - 0,025 = 0,16, Toraa

S,B =3+ 0,16 =3,16.

NO2

Hanee omnpenensitor 000OIIEHHBIE OLIEHOYHbIE Oalyibl MO0 KaXAOMY
uHTpenuenty (rpada 9). Hanpumep:
SBHKS - S“EHKS * SﬁEﬂKS B 4 * 1’97 B 7’88 ;

SNOZ = SO{M}2 . Sﬁ,m2 =40316=12,6;

_ . —4e279=112 UT. L.
S(])eu Sa’/]m Sﬂw: A
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3naueHus1 0000IIEHHOTO OLIEHOYHOTO Oajuia moMemaioT B rpady 9 Tabmuisl.
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PacueT KOMIUIEKCHBIX MOKA3aTeJICH CTEICHU 3arpA3HCHHOCTH BOAbBI

WNurpenuenter u

n;

¢,

n, .
mokasatenmn  3a- | n; | n; | @, =—*100% | S > p.= > TIIK Bi S Si
IPA3HEHHOCTH n; =11 j
1 2| 3 4 5 6 7 8 19
0, - : - : . .
BIIK 1119 81,8 40 11,6+13+1,7+1,6+1,8+2,6+23+3,8+1,0=17,7 1,97 1,97 | 7,88
Cr 12 | - ) T - - -
8042' 9 - - - |- - - -
Feom 12 10 833 40 16118 124145427434+ 13+20+3.0+28=255 255 | 2.07 | 828
NHI/ITpaTHLIﬁ 1 O - - - - - - -
J — 12 | 11 91,7 4,0 | 150+ 155+18,5+16,0+19,0+8,0+345+3,0+33,0+8,0+| 16,3 3,16 | 12,6
9.0 = 180
deHoJbl 12 |12 100 40 (10+9+9+9+9+8+8+8+8+8+7+7=100 8,33 2,79 | 11,2
Hedrenpogykrer | 12 | 12 100 40 |18+16+19+176 +17+16+17+ 18+ 17+ 17 + 18+ +194 | 17,5 3,19 | 12,8
=210
A P — 12 |12 100 40 |256 + 205+ 21,8+ 20,5+ 23,1+205+21,8+21,8+23,6+| 22,5 3,31 | 13,2
23,6 +23,6 =270
CIIAB 212 100 40 [254126+29 412114114118+ 17+12+21+2.0+2.0] 1.92 | 1.92 | 7.68
=230
Menp 12 112 100 40 [40+44+25+17+14+18+12+38+23+29+8+9=277 23,1 3,33 | 13,3
i 119 81.8 40 34124425417 +15+19+30+17+12=193 2.14 | 2.02 | 8.08
Xpom ] - i N } -] -
Hukenp 12 |11 91,7 40 (1,2+1,7+15+16+12+16+1,6+1,1+23+15+15=| 1,53 1,53 | 6,12
16.8
Caunerg 11 - - - |- - - -




3HaueHUs] KOMOMHATOPHOIO MHJEKCA 3arpsi3HEHHOCTH BOJABI S B CTBOpEe A
OTIPEACTSAIOT KaK CyMMYy OOOOIICHHBIX OLIEHOYHBIX 0ajjI0B MO KaXJOMy HHIpe-
NHUEHTY:

SAa=788+828+12,6+11,2+12,8+ 13,2 +7,68 +13,3 + 8,08+ 6,12=101,1.

BbIYUCIISIIOT y1€TbHBIN KOMOMHATOPHBIN UHIEKC 3arpA3HEHHOCTH BOJIBI S e

g, =102

=6,32

[To 3HaueHUsAM 0OOOIIEHHBIX OIICHOYHBIX OAJUIOB U YCIOBHUIO S;; > 9 HaX0oaIT
gyucno KII3: F = 5 (HUTpuTHBINA a30T, PeHOBI, HEPTETPOAYKTHI, AMMOHUIHBIN
a30T, COCJIMHECHUS MEIH).

Boruncnsitor koagduirieHT 3anaca k :

k=1-0,1-5=0,5

OnpenenstoT Kiace 3arps3HEHHOCTH BOJBI.

HUcnonp3ys npui. 9, moabuparoT rpamanuu Kiacca KauyecTBa BOJbI, B
npeaensax KOTOPbIX HAXOAUTCSA 3HAYEHHME KOMOMHATOPHOIO HMHJAEKCA 3arpss-
HeHHOCTH BobI S;. [Ipeaens onpenenstor no popmye

L = kNx,
rae k — ko3 duireHT 3amnaca;

N — 4uCIIO MHTPEIMEHTOB, B3ATHIX AJIA pacyera S; ;
X — HaTypaJbHOE YUCI0, Bo3pacTaromiee ot 1 1o 11 B 3aBUCMMOCTH OT KJ1acca U
paspsiaa.

B nannom npumepe kN = 0,5 - 16 = §; npenensubie 3Hauenus x = (10; 11).
Torma L = (80,0; 88,0). 3HaueHre KOMOMHATOPHOTO HMHAEKCA 3arps3HEHHOCTH,
pasuoe 101,1, mpeBocxoaut Hanboiee BBICOKKE MPEEIbl Tpagalii, M03TOMY BO-
ny pexu P B ctBope A B 1997 1. 10 KOMIJIEKCY MCCIEAYEMBIX MHIPEAUEHTOB
XapaKTEePU3YIOT KAK «3KCTPEMAJIbHO TPA3HYIO» M OTHOCAT K 5-My Kjaccy ¢
HauXyJLIHUM KaueCTBOM BO/JIbI.

Bonee nmpoctoii criocob omnpeseneHus Kiacca KauyecTBa BOJIbI — MO0 3HAYEHUIO
YKU3B (6,33) u uucny KII3 (5), cornacuo npui. 10. B rpade, coorBeTcTBYyIOMIECH
sHauenuto KII3 = 5, Haxoaum rpagauuio 3HaueHuii YKIM3B, B KOTOpyI0 BXOIUT
ero 3HaueHue 6,33 U COOTBETCTBYIOLIUE UM KJlace (5-i) U KaUeCTBEHHYIO XapaKTe-
PUCTUKY — «IKCTPEMAIIBHO TPS3HASY.

[IpumMep KpaTKOW HHTEPIPETAMY TOJYYEHHbBIX KOMIIJIEKCHBIX TOKA3aTENIEH.

[Tpessimenue [1JIK B Boge pexu P B ctBope A HaGmroganock no 10 unrpenu-
€HTaM XMMHYECKOr0 COCTaBa BOJbI U3 16 ompenenseMbiX MMoKa3aTenei. 3HaueHue
K03 (pHLMEeHTa KOMIJIEKCHOCTH 3arps3HEHHOCTH BOJABI 110 OTAEIBbHBIM pEe3yJIbTa-
TaM aHaiau3a kojebanoch oT 46,7 no 69,2 %, B cpeaneM cocrtasisiss 59,9 %, uro
CBUJIETEIBCTBOBAJIO O BBICOKOW KOMIUJIEKCHOCTH 3arps3HEHUs BOJbl peku P B
CTBOpE A B TEUEHHE BCETrO roja.

JIist Bcex 3arps3HSIOLMX UHTPEAUEHTOB B TEUEHHUE I'0Jla XapaKTepHa yCTOM-
YyuBas 3arpsi3HEHHOCTh, YTO MOJTBEPXKAAETCS HAUOOJBIIMMU 3HAYEHUSIMU YaCT-
HBIX OIICHOYHBIX 0amioB 1o moBTopsieMocTH (S, = 4). CornacHo kinaccudukauu
BOJIbI 1O IOBTOPSIEMOCTH CIIy4aeB 3arpsI3HEHHOCTH, 3arPSI3HEHHOCTh BOJBI IO BCEM
paccMaTpUBAaEMbIM HMHIPEJUEHTAM ONPEIEISAETCS KAK «XapakTepHas». YpPOBEHb
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3arpsi3HEHHOCTU BOJIbI 3TUMHU HWHrpeAueHTaMu pasinueH. [lo Omoxumuyeckomy
notpebnenuto kuciopoaa, CITAB, coenwHeHMSM HHKENS HAOTIOANCS HU3KUN
YPOBEHB 3arpsi3HEHHOCTH BOJbl. 3HAUEHUS YACTHBIX OIEHOYHBIX OaJIOB JJIsl ATHX
uHrpeaueHToB He npesbimanu 2,00: 1,97; 1,92; 1,53 coorBerctBenHo. [lo dheno-
JlaM, COSMHEHUSIM KeJie3a, IIMHKA UMEeJT MECTO CPEIHUN YPOBEHB 3arpS3HEHHOCTH.
YacTHbIe OIICHOYHBIC OajuIbl JUIS HUX COCTABIISUIM COOTBETCTBEHHO 2,79; 2,07 m
2,02. I HUTPUTHOTO 1 aMMOHUHHOIO a30Ta, COSTMHEHUI MeIh U HePTenpoayK-
TOB XapaKTEPEH BBICOKUM YPOBEHb 3arpsA3HEHHOCTH. YacTHBIC OLICHOUYHBIC Oaslibl
10 ’TUM UHTPEAUEHTAM COCTABJISIIIM COOTBETCTBEHHO 3,16; 3,31; 3,33 u 3,19.

HaunGombIyto 10110 B 00IIyIO OIICHKY CTEIICHH 3arpsi3HEHHOCTU BOJBI BHOCST
COCJIMHEHUSI MW, aMMOHUNHBIA W HUTPUTHBIM a30T, HEPTEHPOAYKTHI M (PEHOJIBI.
OO1mmue oleHOYHbIE 0AIUTBI ATUX MHTPEAUCHTOB cocTaBisiroT 13,3; 13,2; 12,6; 12,8 u
11,2 COOTBETCTBEHHO, YTO OTHOCUT UX K KPUTUYECKUM MOKA3ATEISAM 3arps3HEHHOCTH
BOJIBI ATOTO BOJTHOTO OOBEKTA, HA KOTOPHIE HYKHO 00paTuTh 0c000€ BHUMAHHE TIPU
TUTAHUPOBAHUU U OCYLIECTBICHUU BOJOOXPAHHBIX MEPOIPUITUH.

Taxkum oOpazom, cTeneHb 3arpsiI3HEHHOCTH BOAbI peku P B cTBOpe A B Teue-
Hue 1997 r. xapakrepus3oBaiach Kak 3KCTPEMaJIbHO BBICOKAs, YTO OOYCIOBJIEHO
HapyIICHUEM CYIIECTBYIOIIUX HOPMAaTUBOB IO JEBATU WMHrpeAueHTaM. M3 uucina
MOCJICAHUX 0CO00 BBIJICTSIOTCS CBOMM BBICOKHM 3arps3HSAIOMUM d(HPEKTOM AT
MoKa3aTeliell XMMHUUYECKOI0 COCTaBa BOJIBI: COCAUHCHHUS MEIH, aMMOHMUHBIA U
HUTPUTHBIN a30T, HePTenpoaykTsl U peHobl. [lo kaxxaomy u3 Hux B 1997 r. Ha-
OJIroaIach XapakTepHas 3arpSI3HCHHOCTh BBICOKOTO YPOBHSI.



CJIOBAPb TEPMHUHOB

AKBaKOMILJIEKChI — KOMIUJIEKCHbIE XMMUYECKUE COEIMHEHUSA, 00pa3o-
BAHHBIE C YYACTHEM aTOMOB METAJUIOB M COJIEPXKAIINE OJHY WM HECKOJBKO
MOJIEKYJI BOJBI.

AHa3pOOHBIH Mpouece — Mpoiiecc, MPOTEKAIIHM 0e3 JocTyma Bo3ayXa.

A3pOOHBIN MpoLeCcC — MPOLECC, MPOTEKAIONIUN MMPU YH4aCTUU KUCIOPO-
J1a BO3yXa.

BuorenHblie 3j1eMeHThI — XUMUUYECKHE PJIEMEHThI WA MPOCTHIE COEU-
HEHHUSI, SBISIOMIMECS MNPOAYKTaMU KUZHEACATECIbHOCTH OPraHU3MOB HIIH
BXOJSIIME B UX COCTAB U WIPAIOIINE BAXHYIO POJIb B KU3HEAECATEIbHOCTH
OpraHu3MOB.

Bydepnble pacTBopbI (CMecH) — pacTBOPHI (CMeCH), CITOCOOHBIE MO/I-
JePKUBATh MOCTOSIHCTBO 3HadYeHus pH (uiau Apyroil XxapakTepuUCTUKH), Ha-
IpUMep, OKUCIUTEIBHO-BOCCTAHOBUTEJILHOTO MOTEHIIMANIA) TIPU U3MEHEHUU
COCTaBa pacTBopa.

Bu3yajibHO-KOJI0pUMETPUYECKHI MeTO/I aHAJIN3a — KOJIOpUMETpUYe-
CKHI METOJI, B KOTOPOM KOJIOPUMETPUPOBAHUE MPOBOJIUTCS BU3YalIbHO, T.€.
HEMOCPEICTBEHHBIM CPpaBHEHUEM OKPACKH MPOOBI ¢ 00pa3lioM HEBOOPY>KEH-
HBIM TJ1a30M JIMOO C MCHOJB30BaHUEM IPOCTEUIINX ONTUYECKUX MPUOOPOB
(LIBETHBIX CTEKOJI, KOMIIapaTopoB U T.I.). B kauecTBe 00pa3ioB /il cpaBHE-
HUS OOBIYHO MCTIOJIB3YIOTCSI KOHTPOJIbHBIE IIKAJIbl 00Pa31l0B OKPACKH.

BusyajibHblil MeTO] aHaJIU3a (OLEHKH) — METO/I, OCHOBAaHHBIN Ha IO-
Jy4eHUU WH(OpMAIIMU HEBOOPYKEHHBIM TJIa30M JIMOO C HCIOJIb30BAHHEM
ONTHYECKUX MPUOOPOB (MUKPOCKOIIA, JTybl, OMHOKIIST). Bu3zyansHble METOBI
OTHOCSITCA K OPTraHOJIENTUYECKAM METOAaM aHalln3a.

I'uapoxumMuyecKuii MOHMTOPUHT — CUCTEMa HaOJIOJCHUH 3a MoKa3a-
TENSIMU Ka4yecTBa BOJIbI, MO3BOJSIONIAs MO pe3yJibTaTaM HMCCIEAOBAaHHM 3a
MPOIOJIKUTENbHBINA TIEpHoJ (ToJ U 00Jiee) MPOrHO3UPOBATH COCTOSIHUE BOJIO-
€Ma C Y4YE€TOM CE30HHBIX M CYTOYHBIX (PAKTOpPOB, (DAKTOPOB 3arps3HEHUS U
1p. (haKTOpOB.

I'paBuMeTpuyecknii MeTO] AaHAJIMU3A — METOJI, OCHOBAaHHBIA HAa U3Me-
peHuu Beca mpooObI B mporiecce ee 00padoTKH (BbITapUBAHUS, TPOKATUBAHMS)
U ONPEICIICHUU KOHIIEHTPAlMi KOMIOHEHTA C YYETOM Pa3HOCTH BECOB J0 H
nocse o0pabOTKH MPOOHI.

I'pagynpoBouyHasi XapakTepucTUKAa MeToa — QYHKIIMOHAJIbHAS 3aBU-
CUMOCTbh B BUJIe Tpaduka uiu GopMyIibl, MO3BOJISIONIAS MO BEIUYUHE ONTH-
YECKOM TJIOTHOCTHU MPOOBI MM KAKOU-TMOO NPYyTro XapaKTepUCTUKE XUMHU-
KO-aHAJINTUYECKOTO METO/Ia OMNPEJIENIUTh KOHIEHTPAIMIO OMpPEEIsieMOro
AJIEMEHTA.

I'yMUHOBBIE KHCJIOTBI — CJI0XXHAas CMECh OPraHMYECKHX COEIUHEHUH,
o0pa3yromuxcs Ipu pa3iokeHUH OTMEPIINX PACTeHUM UM UX ryMuduxanuu
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(T.e. OMOXMMHMYECKHUX MPEBPAIICHUN OPraHUYECKUX OCTATKOB B T'YMYC IMpH
y4aCTUH MUKPOOPraHW3MOB, BJIard v Bojbl). K TyMUHOBBIM KHCJIOTaM OTHO-
CSITCSI TYMYCOBBIE U TYMUTOMEJIAHOBBIE KUCTOTHI, (DYTIbBOKUCIOTHI U JIP.

3arpsizHUTE/IL BOABI — JIFOOOE BEIIECTBO, HAXOJAIIEECS B Pe3yJibTare
JESTeLHOCTH YEJIOBEKa WM KaKOro-TH00 €CTECTBEHHOTO MPOIECcca, KOTOPOe
IIPU JIAHHOM KOHIICHTPAIIMU U YCIOBUSIX MOXKET YXYIIUTh KAY€CTBO BOJIBI.

N3mepenune — COBOKYIMHOCTh JEUCTBUM (Omepaliuii), pe3yabTaToM KOTO-
pBIX SIBIISETCSl MOJYyYEHUE KOJIMYECTBEHHOW (MOJYKOJIWYECTBEHHOM) Xapak-
TEPUCTHUKHU COCTAaBa WJIK CBOMCTBA BellecTBa. MI3MepeHue Bceria BhINOJIHSET-
Csl C KaKOW-JIMOO MOTPENTHOCTHIO, BEIMYMHY KOTOPOM CUUTAIOT HE MPEBBI-
maromeit 20-30 % mpu konmyecTBeHHbIX n3MepeHusx u 40-50 % npu noiry-
KOJINYECTBEHHBIX.

NHrudurop peakuum — KOMIIOHEHT PEAKIIMOHHON CMECH, MPAKTUYECKHU
HE U3MEHSIOIMUNCI B XOJI€ XMMHUYECKOW PEAKUMU, HO CHHXKAOIIUN BBIXOJ
peakiuu JIM0O0 ee CKOPOCTH (T.€. TOPMO3SIIHUIA PEAKIIHIO).

Nuagukarop («ykasarTeijib») — XHMHYECKOE BEIIECTBO, M3MEHSIOLIEE
CBOIO OKPACKy WJIM 00pa3yroliee ocaJoK Npy U3MEHEHUU KOHIIEHTpaIuu Ka-
KOro-Tu00 KOMIIOHEHTa B pacTBope. PasznuyaroT MHAMKATOPHI KHUCIOTHO-
OCHOBHbIE (HarpuMep (eHoapTaIeuH 1 METUIIOPAHXK MpHU onpenenenun pH
pacTBOpPOB), aJCOPOIMOHHBIE (XpOMAT KaJIMs MPU ONMPEACTICHUU XJIOPUIOB
ApreHTOMETPUYECKUM METOJIOM), OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC (JIU-
dbeHunaMruH TIpU OMpPEACTICHUH HHUTPATOB), KOMIUJIEKCOMETpUYECKUE (Xpom
TEMHO-CUHUH TIPU OTpeIe]ICHUU 00Iel KECTKOCTH) U Ap.

Ka4vecTBO BOABI — KOMIIJIEKCHOE CBOMCTBO BOJIbI, XapaKTEPU3YIOIIEE €€
MPUTOHOCTh JJISl XO3SIMCTBEHHOI'O M MUIIEBOr0 HKCIOJb30BaHMs, Oe3omac-
HOCThH (O€3BpPEIHOCTH) JJISI YeJIOBEKa M BOJIHBIX OPraHU3MOB, a TaK)Ke UHEPT-
HOCTb MO OTHOIIEHUIO K HAXOASIIMMCS B KOHTAKTE C BOJIOM MPHUPOIHBIM MU-
HEpaJIbHBIM KOMIIOHEHTAM.

Kosutouanbie pacTBopbl — BUJ JUCIEPCHBIX (T€TEPOrE€HHBIX) CHUCTEM,
XapaKTepU3yeMbIX B3BEIICHHBIMU B PACTBOPUTENIC YACTUIIAMHU C pa3Mepamu
qgacTull (AUCTIEPCHOCTHIO) OT 1x10°® 110 1x10° M. Komnonnnasie pactBopbl
00JIaJIat0OT PSIJOM XapAKTEPHBIX CBOMCTB, B TOM YHMCJIE CBOMCTBOM oOmajec-
LEHIINH, YTO BBIPAYKAETCSI B MYTHOCTH M YXYAIIEHUU MTPO3PAYHOCTH.

Kosopumerpuyeckuii MeToa — METOJl, OCHOBAHHBIM HAa ONPEICICHUU
KOHIICHTPAllMd BEMIECTB ITYTEM HU3MEPEHUS MHTEHCUBHOCTH OKPACKH U3MeE-
HUBIIIEH IEPBOHAYAIILHYIO OKPACKY MPOOHI.

KommiekT-1200paTopusi — NOPTATUBHBIA U3MEPUTENbHBIA KOMILICKT,
UMEIOIIHNM B COCTaBE BCE HEOOXOIUMOE JIJIsl BBIMOJTHEHUS KOJIMYECTBEHHBIX
(MOTYKOJNIMYECTBEHHBIX) aHAM30B BOABI B MOJIEBBIX U JIAOOPATOPHBIX YCIIO-
BUsiX. KoMIuiekT-1abopaTtopus BKIFOYAET paCXOAHbIE MaTepUalibl (PacTBOPHI,
pEaKTUBBI, W Jp.), NPUHANICKHOCTH, MNACHOPT-POPMYJIIpP U METOJIUKY
BBITIOJIHEHHSI aHAJIM30B, AJaNTUPOBAHHYI0 K YPOBHIO 00pa30BaTEIbHBIX
YUPEKICHUM.
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MakKkpoKOMIIOHEHTHI BOAbI — TaKUE €€ KOMIOHEHTHI, KOHIEHTPAIIUS
KOTOPBIX B pacTBope mpeBbimiaeT 10 mr/i.

HaBecka — ompejeneHHas Macca BEIIECTBA B KOJMYECTBE, HEOOXOIH-
MOM J1JI IPUTOTOBJICHUS pACTBOPOB, CMECEH, PELIENTYp U T.II.

OO0pa3uoBblii npudOp — NpUOOP, KOTOPHIA UCTIOTB3YETCS I KOHTPOJIS
TOYHOCTH (TIOBEpKH) paboyero npudopa.

OO0mee Kes1e30 — Moka3aTeab Ka4eCTBa BOJbI, MPEJICTABIIAIONINN OO0t
CyMMapHYK MacCOBYI) KOHILEHTPAILMI0 PACTBOPEHHBIX B BOJAE COCAUHEHUU
xenesa (1) u xenesa (III) B pa3nuuabiX popmax.

Oo0mmii dpocdop — nokazarenb KayecTBa BOJbI, MPEACTABISIONINANA CO-
00l CyMMapHYI0O MacCOBYIO KOHIIEHTpanuio (ochopa B BoJie BO BCEX €r0
BO3MOXHBIX opmax, T.e. oprodocharon, monudochaToB, THAPOUOTUPYIO-
IUXCS ¥ MUHEpaau3yembiXx 3(upoB, dhocPopHOi KUCAOTHI U T.M. OOmumii
dochop MOXKET ONpeneNsATbCsl KaKk B paCTBOPEHHOM, Tak U B TBepAoil (daze
BOJIbI.

OkuciasieMocTb, OKHUCIASIEMOCTh OMXPOMATHAS, OKUCJISAEMOCTh Tep-
MaHraHATHafA — cM. XuMHuueckoe norpedsienue kuciopopa (XIIK).

OprasosienTuyeckre MeTOAbl AHAJM3a — METOAbl, OCHOBAaHHbIE Ha
UCIIOJIb30BAHUM COOCTBEHHBIX OpPraHOB YYBCTB OIepaTopa — BKYCOBBIX
OIIYIIEHUH, BU3YaAIIbHOTO (3pUTEIBLHOTO) BOCIIPUSATHUS, OOOHSHHUS.

OpueHTHPOBOYHBIN Oe3omacHbIii ypoBeHb Bo3aeiicTBus (OBYB) —
OPUEHTHUPOBOYHOE JIOMTYCTUMOE 3HAUYCHUE KOHIIEHTPAI[MU BEIECTBa, KOTOpas
IpU KOHTAKTE, BO3JICHCTBUU WJIM MHOM HMCIIOJIb30BAaHUU HE OKA3bIBAET BIIMS-
HUS Ha 3/I0POBbE YEJIOBEKA, HE BHI3BIBACT HEOJArONPUSATHBIX MOCIEACTBUN Y
€ro MOTOMCTBA, HE OKa3bIBA€T OTPHULATEIILHOTO BIWSHHUS Ha BOJIHBIE Opra-
Hu3Mbl. OBYB ycranaBnmuBaroTcst Ha OCHOBE (DaKTHYECKUX (IKCIIEPUMEH-
TaJdbHBIX) JAHHBIX JIMOO paCYeTHHIMU METOJAMHM JJISI TEX BEHIECTB, ISl KOTO-
pbIx He ycTtaHoBiieHa [T/1K.

I[HapanuienbHble onpene/ieHus: (M3MEPeHUs1) — ONPENECIEHUS, BBINOJI-
HsIEMbIE€ OJIHOBPEMEHHO JIMOO Cpa3y MOCIEAOBATENBHO MPU UACHTUYHBIX YC-
JOBUSX (T.€. C UICIIOJIb30BAHUEM OJJHUX U TEX K€ PACTBOPOB, IOCYAbI, 000pY-
JIOBaHUS U Jp.).

IHorpemHocTy NpM M3MePEHUAX — JHOObIE HETOUHOCTH, KOTOPbIE MO-
TYT MOBJIMATHh HA MPABUIBHOCTh PE3YJbTATOB M3MEpeHUi. Paznuyaror ciy-
YyaliHble U CUCTEMAaTUYECKUE, & TAK)KE rPyOble MOTPEIIHOCTH.

IlosieBble MeTOABI aHAIM3a — METOJbl aHAINM3a, MPUTOJIHBIE, B CHIY
HEKOTOPBIX OCOOCHHOCTEH, Il MPUMEHEHUS KaK B MOJEBBIX (IKCIECAUITUOH-
HBIX), TaK U B JA0OPATOPHBIX YCIOBUSIX.

IHoTeHUOMeTpUYECKHE METOAbI AHAJIN3A — METOJIbl, OCHOBAHHBIC Ha
ONpPE/ICIICHUN KOHIIEHTPAIIMM PACTBOPEHHBIX BEIIECTB IMYTEM HW3MEPEHUS
ANEKTPUYECKUX MOTEHIHAIOB OMYIIEHHBIX B PACTBOP CIEIUAJBHBIX 3JICK-
TPOJIOB.
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Ipeneabno nonycrumas koHuenrpauus (IIJIK) — npenensHoe mak-
CHUMAJIbHO-JIONYCTUMOE COJIEP)KAHUE BPEIHOTO BEIIECTBA, KOTOPOE IIPpHU
KOHTAKTEe, BO3JCHUCTBHUU WM MHOM HCIIOJB30BAaHHU BOJBI HE OKa3bIBAET
BJIMSIHUS HA BOJHBIE Opranu3Msl U T.1. Paznuuarot I1JIK miis nuteeBOM BO-
JIbI, JI7IS1 BOJIBI BOJJOEMOB XO03SMCTBEHHO-ITUTHEBOTO M KYJIbTYPHO-OBITOBOTO
Ha3HA4YEeHUs, JJIsI PHIOOXO3SAMCTBEHHBIX BOJJOEMOB, [JIsi HOPMATHBHO-
OYMILICHHBIX BOJI.

PeareHT — B aHaIUTUUYECKON XUMHUU — COCAUHEHHE, BCTYIAIONIEE C OM-
peaensieMbIM COCAMHEHUEM B XMMUKO-aHAUIMTHYECKYIO PEAKIIUIO, COITPOBOX-
JTAIOIIYIOCS aHAUTUTHYECKUM 3 PekToM (Hampumep, N3MEHEHUEM OKPACKH ).

CejleKTUBHOCTD (M30MPaTEIbHOCTh) METO/Ia aHAJIN3A — CTIOCOOHOCTH
METO/Ia KOPPEKTHO OIPEACIISATh 1EIeBOM KOMIIOHEHT BOJIbI B MPUCYTCTBUU
JIPYyTUX KOMIIOHEHTOB.

CurHajibHbIe CpeJACTBA KOHTPOJISA BOAbI — CPEJCTBA aHAIU3a, MMO3BO-
JSIOIIKE TOJIYYUTh MEPBUUHYIO (IIpeABapUTENbHYI0) HH(pOpMaLUiO 00 ypoB-
HE 3arps3HCHHOCTU BOJbl. CHTHAIIBHBIE CPENICTBA HCHOJB3YIOTCS, KAaK Ipa-
BUJIO, JUIS BBISIBJICHUSI ONACHBIX 3arpsA3HEHHM, OMOBEIICHUS HACEICHUS U
CIIEIIMAIMCTOB 00 OIMACHBIX CUTYyAIlUAX, a TaKXKe JJIS TIOJIYYEeHUs] OPUESHTHUPO-
BOYHBIX JIAaHHBIX O KOHIICHTPAIUSAX 3arps3HUTENICH, HEOOXOAUMBIX IS TI0-
CIICAYIOIIEro TOYHOTO aHaiu3a. TakuWe cpeicTBa SBISIOTCS OOBIYHO JKC-
MIPECCHBIMU U OTHOCUTEJIBHO JEIIEBBIMHU.

CopOuusi — mpoliecc MOTJIONIEHUs BEIeCTBA U3 CMECU 00beMoM (ald-
copOIIMs1) WU MOBEPXHOCTHIO (aICOPOIHsI) IPYTroro BEIlIecTBa 3a CYET XUMHU-
YECKHUX, (PU3NIECKO-XMMUYECKUX WJIH UHBIX B3aMMOJICHCTBHIA.

CymMa MeTaJIOB — IOKa3aTeslb KauyecTBa BOJIbI, XapaKTEPU3YIOIIUN
CyYMMapHyI0 3KBHBAJIECHTHYIO WJIM MAacCCOBYIO KOHIIEHTPAIUIO TSKEIbIX Me-
TaJJI0B. B KayecTBe TakMX METaJIOB MPU MOCTPOCHUHU TPayHMPOBOYHON Xa-
PAKTEPUCTUKHU MPUHSATO UCIIOIB30BaTh IUHK, MEJIb U CBUHEI] B COOTHOIIIEHUH
3:1:1.

CxoaumMoCcTh pe3yjibTaTOB ONpeae/ieHM — BEJIMYMHA, PACCUMUTHIBAC-
Masi O JBYM 3HAUEHUSM PE3yJbTATOB OMPEACICHUN U XapAKTEPU3YIOIIAs
MPABWIBHOCTh U3MEPECHUN. Y IOBIETBOPUTEIBHASI CXOAUMOCTD PE3YJIbTATOB,
KaK TPaBUJI0, KOCBEHHO CBUJICTEIILCTBYET 00 OTCYTCTBUHU TPYyOBIX M 3HAYH-
TEJIbHBIX CIIyYaHBIX NOTPEIIHOCTEN IIPU aHAIU3E.

TecT-KOMIJIEKT — TMOPTATUBHBIN U3MEPUTENBHBIA KOMIUIEKT, BKIIIO-
YAl XUMUAYECKHE PACXOJHbIC MaTepuaibl, MPUHALIC)KHOCTU U JIOKY-
MEHTALMIO, OTJIAYAOIIUKUCSA MTPOCTOTOM B HCIIOJIb30BAHUU, UMEKOIIHUN B CO-
CTaBe BCE HEOOXOAMMOE JIJIsl BBHIMOJHEHUS KOJUUYECTBEHHBIX U TMOJTYKOINYE-
CTBEHHBIX aHAJIM30B BOJIbI B MOJIEBBIX U JA00PATOPHBIX YCIOBHUSIX.

Turpumerpudyeckre MeTOAbl AHAJIM3Aa — METO/Ibl, OCHOBaHHBIC Ha OIl-
pelieJIeHuY KOHILIEHTPAIU paCTBOPEHHBIX B BOJIE BEILIECTB MyTEM U3MEPEHUS

249



00bEMOB, pearupyromux ¢ OnpeaeasieMbIM KOMIIOHEHTOM PacTBOPOB, UMEIO-
IIAX TOYHO U3BECTHYIO KOHIICHTPALIHIO.

ToxkcHYHOCTH — CBOMCTBO BEIIECTB OKa3bIBATh HEOJArOMPHUATHOE (TOK-
CHYECKOE) BO3/ICUCTBHE HA OpraHU3M, UMEIOIEee KOJIMYECTBEHHBIE XapaKTe-
puctuku — [1/IK, neransHas no3a u ap.

TypOuaumerpuyeckuii MeTOX — METOJI aHAJM3a, OCHOBAHHBIN HA OI-
pelleJICHNY KOHIICHTPALMN B3BEUICHHBIX B BOJAE BEIIECTB IYTEM HU3MEPECHUS
MYTHOCTH PacTBOPOB.

Tskeable MeTaIbl — METAUIBI, UMEIONIME IUJIOTHOCTh HE MEHEE
4,5 t/em’. K TsDKeIbIM MeTamiaM OTHOCSITCS JKeles0, XpOM, LIMHK, CBUHEII,
PTYTh, MapraHell, MbIIIbIK (ITOJyMeTa/lI) U MHOTHE Jipyrue. Paznuyaror Ts-
KeJIbIE METAUIBl — MUKPORJIEMEHTHI, HEOOXOAMMBIE OPTraHU3MYy B MajIbIX KO-
JUYECTBAX, U TOKCUKAHTHI, OKa3bIBAIOIINE TOKCUYECKHUI d(P(DEKT gaxke B Ma-
JIBIX KOJIMYECTBAX.

YHupuuupoBaHHBIIN MeTO — OOIIECTIPUHSATHI METO]I, UCTI0JIb3YEMbIN
MMOBCEMECTHO ISl OJHUX M Te€X K€ Meied. YHHQUIIMPOBAHHBIE METOJIbI
MPEANOoJIararoT UCIOJIb30BAHUE TIPU aHAIM3E aHAJOTMYHBIX PaCTBOPOB, pea-
TE€HTOB, 000PYI0BaHMS, a TAaK)Ke CIIOCOO0B 0OPaOOTKH Pe3yJIbTaTOB.

DaKTOPbI ONMACHOCTH — B JJAHHOM CJIy4a€ yCJIOBHUS WJIM IPUEMBI BbI-
MOJTHEHUS OIepallnii, CO3al0lKe OMAaCHOCTh (PUCK, YTPO3bl) HACTYILICHUS
HEOJIaronpUsATHBIX JUIS BBIMOJHSIONIMX aHAJIM3bl JIIOJACH IOCIEACTBUN —
TpaBM, 0XKOTOB, OTPABJICHUH, a TaKXKe MOPYM OJICKbI, 000PYI0BAHUS, UMY-
IeCTBA U JP.

dukca”Haj (CTAHAAPT-TUTP) — 3allassHHAS. B CTEKJISIHHYIO aMITyJly OIl-
pelneseHHas MOopIus XUMHUYECKOTO BEIIECTBA, KOTOPYH) PAcTBOPAKOT B 3a-
JTAHHOM KOJIMYECTBE pacTBOpUTENs (Kak MPaBUIIO, BOJABI) C IEIbIO MOTyYe-
HHUS PacTBOPA C TOYHO U3BECTHOM KOHIIEHTPAIIUEH.

DoToMeTpUYECKUE METOAbI AHAJIU3A — KOJIOPUMETPUUYECKUN METOI, B
KOTOPOM IIPH KOJOPUMETPUPOBAHUH C MOMOLIBIO TOYHOTO Mpudopa — (hoTo-
AJIEKTPOKOJIOPUMETPA — UBMEPSETCA ONTUYECKas MIOTHOCTh MPOO, MO BEJIU-
YUHE KOTOPOW C MCIOJBb30BAHUEM T'PalyMpPOBOYHON XapaKTEPUCTUKHU OIpe-
JEJISIETCSl KOHLIEHTPAIMSI PACTBOPEHHOI'O KOMITOHEHTA.

XUMHKO-AHAJIUTHYCCKAS PeaKUusi — XUMHUYECKAs PEaKIus MEXIy
OIpeIe/IIEMbIM KOMIIOHEHTOM PAacTBOpAa W pearcHTOM. B pe3ylibrate Xumu-
KO-aHAJIUTHYECKON PEaKIIUK 00pa3yrTCsl COSTUHEHUS, CBOMCTBA M KOHIICH-
TpalMi KOTOPBIX IO3BOJISIIOT CYJIUTh O HAJIMYMK U KOHIIEHTPALUU ONpEJe-
JSIEMOT0 KOMIIOHEHTa B aHaIM3upyeMor Boje. K TakuMm cBOWMCTBaM MOTYT
OTHOCUTBHCSI MHTEHCUBHOCTh OKPACKHU (ONTHYECKAs! TFIOTHOCTB), SJIEKTPOIPO-
BOJIHOCTh, TIOTPEOHOCTH B pacTBOPE TUTPAHTA U JIP.

Xumuueckoe norpedsenue xkuciaopoaa (XIIK) — mokazarenb oxwuc-
JSIEMOCTH TPOOKI. SABIIETCS Mepoit copepKaHusl B IMIPoOEe OpraHuYeCcKux Be-
IECTB, XUMHUYECKU OKHUCISIIOIIUXCS KOHKPETHBIM OKHUCIIUTEIEM B KOHKPET-
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HBIX yCJIOBHSX. B KauecTBe okuciauTeneil OObIYHO UCIONIB3YIOTCS OMXpoMar
Kanusg au0o mepMaHraHat Kaius. COOTBETCTBEHHO PA3IMYAIOT MOKa3aTeln
ouxpomamuas oxkucisiemocms (codctBeHHo XIIK) u nepmaneanamnasn oxuc-
nsemocms. N3mepsierca XIIK B MmummurpamMmmax KUciaopoaa, XMMAYECKU CBSI-
3aHHOTO B OKHUCJIMTEIISX, MOTPEOJIEHHOTO HAa OKUCIIEHUE OPraHUYEeCKUX U He-
OpraHUYeCcKUX COeAMHEHUH, cojepxkammmxcs B 1 1 npoosl (MrO/m).

IBTpoduKanusa (3BTpoduUPOBaHUE) BOA0EMOB — IOBBIIIEHUE OMOJIO-
TUYECKOW TPOMYKTUBHOCTH BOJIHBIX OOBEKTOB B PE3yJIbTaTe€ HAKOILICHUS
OMOTEHHBIX AJIEMEHTOB (TJIaBHBIM 00pa3om a3oTa u (ocdopa) Mo BO3ACHCT-
BUEM AHTPOTIOTEHHBIX WJIM €CTECTBEHHBIX (PAaKTOPOB. DBTpOo(UKALIUS SBIIS-
€TCSl €CTECTBEHHBIM IPOLIECCOM, K YCKOPEHHIO KOTOPOTO MPHUBOJUT aAHTPO-
MOT€HHOE 3arpsA3HEHHE OKpy:Karollehd cpeibl. YCKOpeHHas 3BTpoduKanus
BOJOE€MOB MPUBOJUT K PSAAY SKOJOTUUYECKH HEOIAronpUATHBIX MOCIEICTBUN
— OypHOMY pOCTy (PUTOIUIAaHKTOHA, THOETN OCHTOCHBIX OPraHU3MOB, CHUKE-
HUIO KOHIIEHTPALIMU PACTBOPEHHOI'O KUCJIOPO/1a, TOMYTHEHUIO BOJBI U JIp.).

JKCIPECCHOCTh aHAJIM3Aa — KAYeCTBO METOJA WJIM CPEACTBA aHalu3a
noysyyatb UHGOPMAILUIO OBICTPO, B TEUEHHE HECKOJIbKUX MHUHYT (JI€CSTKOB
MUHYT).

ITAJIOHHBIH PAaCTBOP — UCKYCCTBEHHO MPUTOTOBJIEHHBIA PAacCTBOpP KOM-
MIOHEHTA B BOJIE, MPEJHA3HAYEHHBIM 11 BOCHPOM3BENCHUS COCTaBa BOJbI
(KOHLIEHTpAlLIMK KOMIIOHEHTA) JIMOO €€ CBOMCTB (MyTHOCTH, LIBETHOCTH U JIp.).
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AHAJIN3 1 OHEHKA
KAYECTBA ITOBEPXHOCTHBIX BO/I
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