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BBEAEHHUE

3arpsi3HeHHE BOJIOEMOB B IIIUPOKOM CMBICIIE CJIOBA — CYIIIECTBEHHOE U3-
MEHEHHUE CBOWCTB BOJbI B IpPOIIECCE ACATEILHOCTH 4YeloBeKka. B OCHOBHOM
3TU U3MEHEHHUS CBOJATCS K COpOCY B BOAY OTXOJOB KU3HENEATEIbHOCTH Ye-
JIOBEKA, OBITOBBIX M MPOU3BOJICTBEHHBIX, TO €CTh BOJHBIX PAaCTBOPOB JETPH-
Ta, HABO3a, MUHEPAJIbHBIX yI00peHuil 1 HedTenpoayKToB. B ocHOBHOM TiO-
JOOHBIE BEIIECTBAa B BOJOEMax ObUIM M HE MO HAa3BAHHBIM MPUYUHAM, HO B
HEOOJIBIION KOHIIEHTpaUU. J[J1s )KMBBIX OPraHU3MOB OPTaHUKA U OMOTEHBI —
UCTOYHUK MUTAHUS, @ HE MPOCTO 3arpsA3HUTENN, U PEAKIUS HA HUX HEOJHO-
3HayHa. OJHU BOJHBIE OPTaHU3MbI OYPHO Pa3BUBAIOTCS U JIAIOT BCIHBIIIKY
YHUCJIICHHOCTHU; APYTrHe, HAa000POT, MEPECTAIOT Pa3MHOKATHCS, PACTH U MOCTE-
MIEHHO MCYE3aloT.

KauecTBO BOJIbI — 3TO XapaKTEPUCTHKA COCTaBa U CBOMCTB BOJIbI, OMpE-
JENSIoas ee MPUrogHOCTh JJis KOHKPETHBIX BUIOB BojJomoJib3oBaHus. Ka-
YECTBO BOJbI OIICHUBAETCS KOMILJIEKCOM Pa3HOOOPA3HBIX MOKa3aTeleH.
BoNbIIMHCTBO MOKa3aTenel MPUMEHSIETCS ISl OLIEHKH BOJIbI JIFOOOTO MPOUC-
XO0XJIeHUsI U Ha3zHadyeHus. OJIHAKO B 3aBUCUMOCTH OT CTEIEHU 3arpsi3HEHHO-
CTH BOJIbI M BHUJIA BOJIOIIOJIB30BaHUS YUCJIO U HAOOp MOKa3aTeneu, 10CcTaToy-
HBIX JJI XapaKTepUCTUKH €€ KauyecTBa, MOXKET CYIIECTBEHHO H3MEHSThCA.
OCHOBHBIMHU TIOKa3aTeNIIMU KadecTBa BOJbI SBIIAIOTCS MOHHBIM cOCTaB, 00-
iee CoJIecoepkKaHue, IBETHOCTh, 3allaX U BKYC, )KECTKOCTh, IIEIOYHOCTD,
coJiepKaHue jKejie3a, MapraHiia i HeKOTOPBIX JPYTUX 2JIEMEHTOB.

NHTepec Kk KOHTPOIIO KayecTBAa BOJbI B HACTOSIIEE BPEMsI HEYKIOHHO
pacrter, 4To 00YCJIOBIIEHO HECKOJIbKUMU MPUYMHAMU, CPEAU KOTOPBIX — MPO-
JOJDKAIOIIEECs 3arpsI3HEHUE OKPY Karollled Cpesibl U BOCTPEOOBAHHOCTh WH-
dbopmaluu 0 KayecTBE OKPYXkalolleld Cpellbl CO CTOPOHBI IMIUPOKUX CIIOEB
OOIIIECTBEHHOCTU. BBeieHne BOIPOCOB KOHTPOJISE OKpYy Xk arolen cpeibl B 00-
pazoBaresibHbIE TPOTrpaMMbl YYEOHBIX 3aBEJICHUI pa3HOTO paHra Takke 3Ha-
YUTEJIIBHO PACHIMPSIET KPYT JIUI, 3aMHTEPECOBAHHBIX B COOTBETCTBYIOIIEH
JUTEpaType.

ITo cBoell cTpyKType JaHHOE y4eOHOE MOCOOMEe COCTOUT U3 YETHIPEX JIO-
TUYECKHU CBSI3aHHBIX TJ1aB, MOCBAIICHHBIX XapaKTEPUCTHUKE OCHOBHBIX IMOKa-
3aTesiell KauecTBa MPUPOJIHBIX BOJ, UX aHAJIU3Y U OIEHKE, OpraHu3alui MO-
HUTOPUHTAa BOJHBIX OOBEKTOB M PETMOHAIBLHON XapaKTEPUCTUKE KayecTBa
peuHsbIX BoJ Ha npumepe LlenTpanbHo-UYepHO3eMHOTO peruoHa.



1. BOAOEMBbI U IIOKA3ATEJIU KAYECTBA BO/IbI
1.1. PABHOOBPA3UE KOHTUHEHTAJIBHBIX BOJOEMOB

Tun BogoeMa ompeaenser couetaHue (HaKTOPOB CPebl, AEHCTBYIOIIUX
Ha COOOIIECTBO OPraHU3MOB, HACEIAIOUIUX 3TOT BOJoeM. OCHOBHBIX THUIIOB
BOJIOEMOB HE OYE€Hb MHOTO, UX KJacCU(UKAIUsi CTPOUTCS HA TOM, YTO OHU
OBIBAIOT MPECHBIMU JTUOO COJICHBIMH, OOJIBITUMH U MAJICHbKUMH, TEKYYUMHU U
CTOSTYUMH.

B nemoM crosiume BOJOEMBI BO3HMKAIOT BO BCEX JOCTATOYHO KPYITHBIX
BITQ/IMHAX CYIIIM; TeKy4Yhe — B JOJMHAX, MU K€ M MPOMBITHIX. beccTounbie
CTOSTYME BOJIOEMBI MIPU JOJITOM CYIIECTBOBAaHWU, KaK MPABUIO, CTAHOBSTCS
COJICHbIMU (TakOB MUpPOBOI OK€aH, W psii KPYHHBIX 03€p, OCOOEHHO B 3a-
CYIIUTUBBIX 001aCTAX); MPOTOYHBIE — TOYTH BCETJIa OCTAIOTCS MPECHBIMH.

Pexu. Pexoii Ha3pIBaeTCs BOJIHBIN MMOTOK, MPOTEKAOIINN B €CTECTBEHHOM
pyciie ¥ TUTAIOIIUICS 3a CUET MOBEPXHOCTHOTO U TOJI3EMHOTO CTOKOB PEYHO-
ro OacceitHa. ['1aBHass 0COOCHHOCTh — HAJIMYUE TEUECHHS, KOTOPOE BBIHOCUT U
nepeoTiiaracT YacTHUIlbI WA, AETPUTA U TIECKa, (GOPMUPYET JTIOHHBIE CyOCTpaThI
U mepemenmBaer Bojay. Kak mpaBmiio, B pekax OTHOCHUTEIBHO HEOOJbIast
IyOMHA, JOCTATOYHO CBETA U KUCIOpoja. TeueHrue moCTOSIHHO CMBIBAET ¢ Oe-
PEroB MOYBY, AETPUT, OIA]l U PACTBOPEHHBIE B BOJAE COJH. 3arps3HEHUST BOJIbI
B peKe COOMpPAIOTCsl CO BCErO BO0COOpa (IIO3TOMY MO COCTOSIHUIO PEKH MOXK-
HO CYJIUTh O 3arpsI3HUTEIISIX I1IEJIOr0 paiioHa), HO HE HAKaIlJIMBAIOTCS, a MOCTO-
STHHO TIPOHOCSTCSI 1ajibliie (B OTJIMYKE OT 03€p U MPYJIOB).

Oco0eHHOCTH CaMOM KU3HU: MaJjlo IJIAHKTOHA, OH HECETCS BMECTE C Te-
YEeHUEM, BHJIOM3MEHSACH MO MyTH. beHToC M MakpodWThl Tak WIM WHAYE
MPUCIIOCA0IUBAIOTCS K TEUCHHUIO U MPUBBIKAIOT MOJIB30BaTHCS OOJBIINM KO-
JUYECTBOM PAcTBOPEHHOro kuciopoia. [lnaBaromux makpoduToB Majio, HO
XOPOIIO PaCTYT YKOPEHSIOMIUECS pacTEHUsl (€KEroJIOBKa, PAECThI, JIIOTUKH,
OMEXHUK, CTPEJIOJUCT, KyOBIIIKA).

OueHb MHOTO€ 3aBHCHUT OT CUJIbI TedeHus. Eciu tedeHue ObicTpoe (60-
nee 0,5 m/c), AETPUT U WJI HA JHE HE 3aJICKUBAIOTCS, OOHAXKAIOTCI KAMHHU U
rajibka (KaMeHUCTBIN nepekar). OpraHu3Mbl WA HAJEKHO MPUKPEIUIISIOTCS K
yeMy-HUOYb, WM OYE€Hb XOPOIIO IiaBatoT. [Ipu cKOpoCTSIX TeUeHUs BhIIIE
3-5 m/c cooOmiecTBO OEHTOCA Ha KaMHSX TIPAKTUYECKH HE PA3BUBACTCS.

[Ipu Gosiee c1abOM T€UEHHM OTJAraeTcs NeCOK — 00pa3yroTCs MecYaHble
nepekaTel. B MecTax ¢ MeIJIEHHBIM Te€YeHUEeM (B IUiecax M OMyTaxX) B3Be-
IIICHHBIE YaCTUIIbI BBHITIAJIAI0T B OCAJOK, THO MOKPBIBAETCS PHIXJIBIMHU CYO-
cTpaTaMU, OHU YacTO TIBIIITHO 3apacTaroT MakpohuTtamu, y 0eperoB TeUCHHUE
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MOYTH CXOJIUT Ha HET — ¢uiopa U payHa OJMU3KH K 03€pHBIM. TeueHHue 371eCh
yKe€ He JJaBUT, HO CO3/Ia€T HEKOTOPOE MepeMeITuBaHue BOJIbI, HACHIIIAsl BCE
OMOTOIBI KUCTIOPOJIOM — M KM3Hb, KaK IIPaBUIIO, BeChMa Oorara.

Py4ybu ¥ HCTOKHU pek. Pyubu — BOJOTOKH MajbIX pa3MepoB, HE BIIOJTHE
YETKO OTJIEJIEHHBIE OT PEK U YacTO MPEICTABISIONINE UX UCTOKU. Y PYUbEB,
KakK MPaBUJIO, HEJOPA3BUTHIC JIOJWHBI B BHJIE OBPAroB WM OalOK (0OBIYHO
HET 30HbI aKKYMYJISIIINM, a TOJBKO BBIMBIBAHUS, HET HOPMAJIbHBIX MEaHIPOB
u crapuil). Manbiii pa3mMep OOyCIOBIMBAET PE3KUE CE30HHBIE U TOTOJHBIE
KoJIeOaHUsI YPOBHS BOJIbI, CHUJIBI TEUCHHSI U CaMOM MPOTOYHOCTU. YKJIOH pycC-
Jla 4acTO JOBOJIbHO OOJBINON (MMOCKOJBKY JOJWHA HE BbIpaboTaHa), HO CKO-
POCTh TE€UYEHHUS BCE paBHO MaJia (TIpU Majou riyOMHE — BEJIMKO COMPOTHUBIIC-
HUE JTHA), U KECTKUE CyOCTpaThl MOTYT He oOHaxkaThcsa. MHorma (1mo oceHn)
pycia pydbeB IEIUKOM 3alOJIHSIET JIUCTOBOM OMaJl; 3aTO MaKpO(UTHI yalie
BCEr0 OTCYTCTBYIOT. OCBEIIEHHOCTh OMPEAEISIETCA HE TTTyOMHOM, a HaJTu4u-
€M JIEpEBBEB 110 OeperaM U BOOOIIl€ OY€Hh MHOTOE 3aBUCUT OT OKPY Karolleu
MECTHOCTH (IMMMTAaHHUE, MIPUHOC OPraHUKU, XapaKTep JA0JauHbI). 3 Bcex BojO-
€MOB py4eil B HauOOJIbIIeH CTENEHN CBSI3aH C HA3eMHON AKOCHUCTEMOM.

Pyubu yacTo OBIBaIOT BpEMEHHBIC WJIM MEPUOJIUUYECKH pacraaaroiiuecs
Ha cepuu JyX. OOBIYHO B HUX MOYTH HET IUIAHKTOHA, ¥ BOOOIIE MaJI0 CBOUX
npoayieHToB. OpraHruka B OCHOBHOM BHEITHSS (Q/UIOXTOHHAs) — CMBIBACTCS
C CyLIW W MaJiaeT ¢ JAepeBbeB. EMUHCTBEHHAs rpynmna cOOCTBEHHBIX MPOJIY-
IIEHTOB — BOJOPOCIU-00pacTaTesin JOHHBIX CyOCcTpaToB. JJOHHBIE CyOCTpaThI
OBIBAIOT JIIOOBIMH, HO YaCTO OTAEJIbHBIE CYOCTpaTHI JIEKAT TAKUMH MEJIKUMHU
MATHAMH, YTO HE 00pa3ylT COOCTBEHHBIX cooOImiecTB OeHToca. dayHa cre-
nuduyeckas u pa3IndHas JJIs1 TOCTOSHHBIX PYYbeB C TPYHTOBBIM ITUTAHHEM,
MEePEChIXaIONIUX U «PaCIaIaloIIUuXCs» PYUbEB.

[To muTaHuIO pydbr MOXKHO Pa3/IeIuTh HA HECKOJIBKO TPYIIIT:

1. Pyuybu ¢ mpeoOiiaialoniuM TPYHTOBBIM MHUTAHUEM — YK€ MPOPBUIH
CBOIO JIOJIMHY JI0 BOJIOHOCHOI'O TOPH30HTA, M BOJIa B HUX IOCTYIMAET OoJiee
WM MEHEE MOCTOAHHO. Takue pyubH (MMEIOIINE POJHUKH) OOBIYHO HE 3a-
MEep3al0T 3UMOM U HE TEePEChIXaroT JIETOM, HMEHHO B HUX Pa3BUTHI crienupu-
YeCKHE pydbeBbIe (PEOKPEHHBIE) COOOIECTBA, HECKOJIBKO CXOJHBIE C TaKO-
BBIMH peK (XOTsI HaOOp BUIOB B HUX B OCHOBHOM JIPYTOM).

2. Pydbu ¢ OOJIOTHBIM NMUTAHHEM — BBITEKAIOT M3 MOHWKEHHI MECTHO-
CTH, TJI€ 3acCTauBaeTCs JOXKAeBas Boja. IlMTaHue MX HE CTOJIb IOCTOSHHO,
TeueHue oObIYHO cnaboe, hayHa hopMupyercs U3 BUIOB, MPUCYIIUX 3a00J10-
YEHHBIM JIy>KaM ¥ YCTOMYUBBIX K Mepechixannio. B 0osee KpynmHbIX U3 TaKKUX
PYYbEB UHOT/IA MBIIITHO Pa3BUBAETCS BOJHO-00JIOTHASI PACTUTENHHOCTb.

3. Pydbn ¢ 10KI€BBIM MUTAaHUEM — HE UMEIOT SIBHOTO MCTOKA, HO CITy>KaT
KOJIJIEKTOPOM BCEX BOJI, CTEKAIOIIUX IO MOBEpXHOCTH 3emii. OHM TIpU Ha-
meM Kiumate d(peMepHbl — CyIIECTBYIOT HECKOJIbKO YacOB WJIM JIHEH TocCIe
CUJILHOTO JIOXK/IS, 3aTeM MnepechixaroT. dayHa UX COCTOUT M3 MMOYBEHHBIX JKH-
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BOTHBIX, YCTOMYMBBIX K 3aTOIJIEHHIO, U HEMHOTUX BOJHBIX MUKPOOPTaHU3-
MOB, YCTOMYHMBBIX K JJIMTEIHPHOMY BBIChIXaHWIO. MakpodayHa W TIJIaHKTOH
qarre BCero OTCYTCTBYIOT BOOOIIIE.

XapakTep MUTaHus, TeueHus! U (ayHbl pydbsi, a TOTOM U PEKH U3MEHS-
€TCsl BJIOJb €ro JOJIMHBI — CHadajia JIOBOJBbHO OBICTPO, MOTOM MEJICHHO U
IIJJABHO. 3aKOHOMEPHOCTHU MOCTENEHHOW CMEHBI YCIOBHAM BIIOJb TEUEHUN PEK
CBSI3aHBI C YBEIIMUCHUEM pa3Mepa PEKU U PACCTOSTHUS OT UCTOKA.

Pydeil yaiie Bcero BBITEKAET W3 MOJYHNOCTOSIHHON 3a00JI0YEHHOM JTyXKuU
(TO ecTh MUTaeTCsl MATKOW OOJIOTHOM BOJIOM, BpEMSI OT BPEMEHH MEePeChIXaeT
U HECET COOTBETCTBYIOIIYIO (hayHy JIyK). 3aTeM BOJia MTOCTEIIEHHO MPOMbIBA-
eT ce0e JIOJMHY U pa3roHseTCs, YKIOH pyciia BO3pacTaeT, HO pydeil ocTaercs
nepeckbixaromum. dayHa myx O€THEET M KCUe3aeT, OCTAETCSI BCET0 HECKOJIb-
KO BUJOB, YCTOWYMBBIX KO BCceMy. HakoHel, noJuHa pydbs MOAPE3AET YpO-
BEHb ITPYHTOBBIX BOJ, B PYCJI€ MOSABJISIOTCS POJHUKU U C HUMU — IIOCTOSTHHOE
MUTAHUE >KECTKOW BOJIOW, U Cpa3y BO3HUKAET HacTosilas pydbeBas (ayHa.
JanbIie, NoCTENeHHO yriyouisisich, pydel TeueT Bce ObIcTpee, B pyclie nepe-
CTaIOT 3aJICKUBATHCS JETPUT U ONaJ, MOSBJISIOTCA MECYAHbIE U KAMEHHUCTHIE
nepekaThl Co CBoeil (hayHOW, MITKHE TPYHTBhI OTTECHsSIOTCS K Oeperam. Ha
MPOTSKEHUH HECKOJBKUX KHUIJIOMETPOB 00pa3yeTcs ObICTpas pedka ¢ Kame-
HUCTBHIMM OYpPHBIMHU MEPEKaTaMH U MEeCUYaHbIMH TIeCaMU. A TIOTOM, OOBIYHO
npu mupuHe pycia 5-10 MeTpoB J10JMHA MEpecTaeT yriayossiThca — pedyka
NpUOINAKAETCA K YPOBHIO, HA KOTOPOM HAXOJUTCS €€ yCThe (0a3uc 3po3un),
YVKIIOH pycCJa MaJaeT, TCUCHUE 3aMEJIIETCA, B IJIECaX OTJIArarTCa Wil U JIEeT-
put. BenencTBue pasnokeHus ASTpUTa B pycie BoJja HACHIIAETCS OMOTEH-
HBIMH 3JIEMEHTaMH, a BCJICICTBUE PACIIUPECHUS PyCiia U IOJUHBI I€PEBbS HAJl
PEUYKOM pacCcTymaroTCsl, U YBEIMYMBAETCS OCBEIIEHHOCTh. [losBstoTcs Oia-
TONPUATHBIE YCIOBUS JIJII POCTa MaKpO(UTOB, KOTOPHIE 3aCEIIAIOT B TIEPBYIO
ouepelb epekaThl U MpuOpexbs. JnaToMmoBbie 0OpacTaHus KaMHEN MOCTe-
MIEHHO YCTYNAKT MECTO BBICIINM PACTCHUSM.

Eme Huxe, npu nanbHEWIIEM YMEHBIICHUH YKJIOHA PYCia U HAKOIUICHUS
HAaHOCOB, KAMEHUCTBIE NIEPEKATHI CMEHSIOTCS ECYaHBIMU. 3apOCIU PACTCHU
CTAHOBSITCS e1ile 00JibIlle, HO B OCHOBHOM OTTECHAIOTCA K Oeperam. Hakower,
B HU30BbSIX KPYIHBIX PABHUHHBIX PEK CKOPOCTh TEUEHHUS IaIA€T HACTOJIBKO,
YTO Ha OFPOMHBIX MPOCTPAHCTBAX JIHA HAUMHAET HAKAIUIMBATHCS WJI, 1MOJ100-
HO JTHY 03€p Y BOJOXPaHUJIUIII.

BobIIMHCTBO peK, B OTINYHE OT PyUYbEB, UMEIOT CMEIIAHHOE TUTAHUE —
B HUX CTEKAIOT BOJBI CO BCEX OKPECTHBIX OOJOT, POJHUKOB, MPYJAOB U BCE
MOBEPXHOCTHBIE BOJbI. [103TOMY OHM MEHBIIE pa3TUYAIOTCS MEXIY COOOH,
YeM pydbH (YeM KpyIHEe peKHU, TeM OOJIbIlle OHH UMEIOT O0IIUX YEPT MEKITY
co0O0M 1 TEM MEHBIIIE 3aBUCAT OT OKPYKAIOIIEH MECTHOCTH).

Kiaroun u poaHuku. 9TO BOJIOEMBI, CBSI3aHHBIE C BBIXOJIOM Ha MOBEPX-
HOCTh TPYHTOBBIX BOJ M3-MOJ 3€MJIM. Yallle BCEro BCTPEYAIOTCsl HAa CKIIOHAX
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rop ¥ B JOJMHAX peK. MeNKue poJHUKA — UCTOKH MHOTHX PYYbEB. Y CIIOBUS
JKU3HU B POJIHMKAX BEChbMa MOCTOSHHBI — BOJIa HE MEPECHIXAET, IOBOJIBHO XO-
JoaHas (HO HE 3aMep3aeT), )KecTKa (TTOCKOJbKY M3 3eMJIM) U O€JIHa OpraHu-
koil. YacTo Bojia poJIHMKOB Oorata 4eM-HUOYb Crelu(UIHBIM — BPOJIE CO-
JIEW JKelle3a, HHOT 1A TOJOTPETa BYJIKAHUUECKOU NEATEIbHOCTBIO.

O3epa. EcTrecTBeHHBIE BOJOEMBI C 3aMEJIJIEHHBIM BOJOOOMEHOM, Ha JTHO
KOTOPBIX MOYTH HE TIPOHUKAET CBET, U MAaKPO(DUTHI pacTyT TOJIBKO Y OEperos.
[lutanue yamie BCEro CMENIAHHOE: TPYHTOBOE (M3 MOJI3EMHBIX POJAHUKOB) U
MTOBEPXHOCTHOE (C BIAJIAIOIIUMU PYYbSIMHU U peKaMu). OObIYHO, YeM OOJIbIIE
MO TUIOIIAJAN 03€p0, TeM OOJBIIYI0 POJIb UTPAET MOBEPXHOCTHOE MUTAHHUE U
MEHBIIYIO — TPYHTOBOE. BCe MSITKME TPYHTBI B KPYITHBIX 03€pax CMbBIBAIOTCS
Ha OOJIBIIYIO TIyOMHY M 00pa3yloT WIHCTYH MOAYIIKY Ha JHE, HapacTaro-
IIyl0 CO BpeMeHeM. Bce o3epa MOCTEeNneHHO 3alOiHSAKTCS TPYHTOM U Opra-
HUKOM; MaJible 03€pa )KUBYT COTHU U THICSYU JIET, KPYITHbIE — UHOTJA U MUJI-
JIMOHBI JIET.

VY o03ep Oosbliias, XOpOIIO OCBEIICHHAs Menaruajib — U BEJIHUKOJIEITHO
Pa3BUTO COOOIIECTBO IJIAHKTOHA, & TAK)KE€ KOMIUICKC MEIarn4ecKuX TUIaHK-
TOHOSITHBIX PBIO.

KpynnHbie o3epa 1eToM HE MpOrpeBarOTCsA 0 JHA, HO PacCIiauBarOTC:
TerIask BOJa JIErYe U OCTAETCsl HaBEpXy, MEPEMEIINBASICH BETPOM, XOJIOIHAs,
cnabo OCBellIeHHAs — JICKUT BHU3Y. MeXy CIOsIMU, HAa TTyOMHE OKOJO 2-5
METPOB IPOJIETAET TEPMOKIMH — 30HAa TEMIIEPATYpPHOTO CKayKa U PE3KOU
CMEHBI TIOTHOCTH BOJIbI. [loiHOE mepeMenmmBaHue BOABI MPOUCXOIUT BEC-
HOW — KOTJla BOJa HArpEeBAeTCsl U OCEHBIO — KOTJ1a OHAa OCThIBaeT. Kak npaBu-
JI0, OCHOBHA$ KM3Hb COCPEIOTOUYEHA HAJl TEPMOKIUHOM, TJIE MHOTO CBETA U
Teryia. Bo3MOXXHBI BapUaHTHI: B AMUJIMMHHOHE (BBIIIE TEPMOKIIMHA) KOHYA-
I0TCSl OMOTEHBI, M B IJTAHKTOHE HACTyIaET TOJIO, MPEeKPaIIaloUuics TOJbKO
C OCCHHUM II€PEMEIITNBAHUEM.

CBeXenosBUBIIMECS 03€pa UMEIOT MUHEpaIbHOE JHO (M3 IMEeCKa U KaM-
HEel), O4eHb OeHBI JII000N OpPraHUKOW U OoraThl KUCIOpoaOoM. Takue o3zepa
Ha3bIBarOTCs onuroTpodHsIMuU. IlocTeneHHo 3apacrtas, o3epa MEHSIOT BHEIII-
HUW BUJ U BHYTPEHHEE COACPKAHUE. Y BETUUUBACTCS KOJIMYECTBO OpraHuye-
CKMX OTJIO)KCHUW Ha JIHE, MOCTETNIEHHO HAKAIUIMBAKOTCS MUHEPAJIbHBIEC BEIIE-
cTBa (OWOreHbl) B BOJie, OOJIbIIIE CTAHOBUTCS BOJHOM PACTUTEIBLHOCTH —
OoJIbIlle KOpMa JIJIsl >KUBOTHBIX; OOJIbIlIe CTAHOBUTCS U KMBOTHBIX. HO pe3ko
BO3pacTaeT M pacxoJ KMCIOpoia. ITO CTaaust Me30TPO(DHBIX 03€ep, a TOTOM —
BTPO(DHBIX, KOTJa MaKCUMaIbHO 0o0miMe xu3Hu. [loToM HactymaeTr mepe-
JIOMHBII MOMEHT, Ha4MHasg C KOTOPOrO JUMUTHPYET YK€ HE KOJIMYECTBO
KOpMa, a KOJIMYECTBO paCTBOPEHHOTO KHciaopoaa. Koraa kucimopoaa He XBa-
TAaeT HAa OKWCJICHUE OPraHUKHW Ha JIHE, TaM HAaYMHAET MHTCHCUBHO HaKaIlIH-
BaThCsl HEMEPETHUBIINI IETPUT — TOPd, a OMOTEHBI MTEPECTArOT BO3BpAIlaTh-
Ci B BOJy, OHa CTAaHOBUTCSI MATKOW W KUCJIOW. V3 pacTeHWi HaYMHAET Ipe-
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obnanath MOX caraym, OBICTPO OTJIararoIIuii HOBBIE cJIOM Topda U ere
OOJBIIIE 3aKUCIAIONINN BOy. BOJBIIMHCTBO KUBOTHBIX U MHOTHE Makpou-
Thl BBIMUPAIOT. DTO CTaAMUs TUCTPOPHOro o3epa — ¢ Oypoil TOpdSIHUCTOM BO-
JI0M, 3aTsAHYTOTO ¢ OeperoB cparnoBoii cruiaBuHoi. Hakonen, o3epo 3apacrta-
€T COBCEM, MPEeBpaIasch B TOPpPsiHOE OOJIOTO M MCUE3aeT KaK BOJOEM — TIO-
BEPX HETO BHIPACTAET JieC.

Bopoxpanunuma. Tak Ha3pBalOT KPYIHBIC HCKYCCTBEHHBIE CTOSYUE
BOJIOEMBI, CO37aBaeMbIe C MMOMOIIBIO 3ampy/ (TMI0THH) Ha pekax. Cykieccus
BOJOXPaHWJIMII PE3KO OTIAUYaeTcs OT 03epHOoil. C caMoro Hauaja Mpu co3jia-
HUU TUIOTUHBI BOJOW 3aIMBAETCA YYACTOK IUIOJOPOJHOM CyIIu — Jieca, MoJis
U JIyra BIOJIb ObIBIIEH pexku. Bce 3TO BBIMHUpaeT U HAYMHAET PE3KO THUTb.
Bona cHayana HECKOJBKO JIET TYXHET OT OakTepui, MOTOM MX ChEIal0T, HO
OWOTeHOB BCE PAaBHO MHOTO, Pa3BHBAIOTCS BOJOPOCITH, W BOJOXPAHIIIUIIE
MOYTH Cpa3y CTaHOBUTCA 3BTpodHBIM. Ho Oepera mpu 3TOM MOTYT OCTaBaTh-
CSl TOJIBIMH W TPUOOMHBIMH €IIe JTECATKHU JIET, TOKa WX HE OCBOUT BOJHAS
drnopa, a ¢ Hell — payHa. beicTpee Bcero 3apacTaroT TUXUE 3AJIUBBI.

B nanbHeimem TpodHOCTh BOJAOXPAHWIUILA OMPEEISIETCS BO MHOTOM
nuTaroiien ero pexkoi. Eciu peka 6orara 6uoreHamu, B BOJOXPAHUIHUIIE UX
TOKE XBaTaeT. TepMOPEXKHUM 3aBUCHUT OT CTOKA BOJIbI B IJIOTHHE: €CJIU CIIUB
BEPXHUH, TO BOJIa OCTAETCS XOJOAHOM W OBICTPO HAET 3aWJIMBaHUE; €CIIU
CJIMB HWKHUU (YTO JIENIAIOT Yallle), B BOJOXPAHUIIMILE CKAIUIMBAETCS OoJiee
Terias u 6oratas KHCJIOPOJIOM BOJa, 3aTO HIDKE TEUET OUYCHb XOJIOHAS PEKa.

Ipyasl u maibie o3epa. Crosurie BOAOEMBI HEOOJBITNX Pa3MEpOB,
IpUYEeM HCKYCCTBEHHBbIE (TIPY/IbI) B HAIllEeM PErHoHe ropa3ao 0osee pacrpo-
CTpaHEHbI, YeM ecTecTBeHHbIE. OT 03€p OHU OTJIUYAIOTCSI UCKYCCTBEHHOCTHIO
CO3JaHMS, OT 03eP ¥ BOXOXPAHMIMIL — TEM, YTO HX IUIOMANh MEHbIIe 1KkM’;
Makpo(dUTHI MOTYT PacTH IO BCEH aKBATOPUM; OT BOJOXPAHUIIUIIIA — TEM, YTO
HET yNPaBJSIEMBIX MUTIO30B Ha TUIoTHHE. [IpyApl MOTYT Kak MUTATHCSA TPYH-
TOBBIMH BOJaMH, TaK U HE UMETh K HIM BBIXO/Ia.

[Ipyasl, mpegocTaBIeHHbIE caMU ceOe, MOJIBEPKEHBI OBICTPOMY 3apacTa-
HUIO — B CIUIy MaJiol riyOuHbl. B 3aBHCHMMOCTH OT 0OCTOSTEILCTB, MX TIO-
KpBIBAIOT POT03, TPOCTHHK, PSACKA, TEIOPE3, BOJAOKpac. JIHO mpu 3TOM OBICT-
PO 3aUTUBAETCS, MPYJ CTAHOBUTCA 3BTPO(PHBIM, a Uepe3 HECKOIBKO JECATKOB
aet — nuctpodHbM. Ho mipyibl OBICTPO MOSIBISAIOTCS, OOJIBITMHCTBO U3 HUX —
MOJIOJIbIE, MHOTHE YEJIOBEK PEryJsipHO YHUCTUT U JaXe CIyCKaeT, oOpaiias
CYKIIECCUIO BCIISITH JI0 M€30- WM 3BTpodHOIl cramuu. [losaTomy B mpymax
OOBIYHO TBIIIHO PACTyT Makpo(UThI, npeodnaaaeT GuroduiibHas TEIIOBOI-
Hasg (ayHa (BoJa JIETOM MPOTPEBAETCA JO JIHA, TEPMOKJIMHA HET) U TEILUIO-
BOJIHbIE, HETPEOOBATENbHBIE K KUCIOPOAY PHIOBI (Kapack, Kapi, pOTaH).

Jly:km. Crosure BOJIOEMBbI MajbIX Pa3MEPOB, B TOM YHCIIE MEPECHIXAI0-
e ¥ mpoMep3aaronue 10 qHa. KpaitHee HEMOCTOSHCTBO YCIOBUN HE MO3BO-
JSIeT pa3BUBATHCS HOPMAJIBHON BOJIHOM PACTUTENBHOCTH, MOATOMY JY>KU
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ciabo 3apacraloT. Beixojga K rpyHTOBBIM BOJIaM HE MMEIOT, NMUTAHHUE TMpe-
UMYIIECTBEHHO J0XIAEBOE M MoBepXHOCTHOE. Kak mpaBuiio, JIy>kKu HamoOJIHS-
I0TCSI BECHOM TaJIbIMU BOJIaMH, OypHO >KMBYT B Haudalie JieTa, K KOHILy JieTa
NEPECHIXAIOT; MOTOM C OCEHHUMH JIOKASMHU HAMOJHSIOTCA, 3aMEP3al0T U 3U-
MYIOT 110JT CHETOM, YacTO ITpoMep3asi 10 JHa.

CymectByeT kinaccuduKkanus Ty MO BpeMEHU OOBOJHEHHOCTH. Tak,
BBIJICIISIIOT YK 3eMepHbIe (MepechiXaroue JIEToM Ha 3 U OoJiee MecsIa),
nepuouyeckue (mepechixaroT Ha 1-3 mecsia) U nmoJynocTOsIHHbIE (TTepechl-
XaloT Ha cpok A0 | Mecdla W He Kaxabld roa). B mocnennem cioydae yxe
pa3BUBaeTCs BOJHAs PaCTUTENBHOCTHh (OOJOTHHK, Kambllll JIECHOM, OCOKa,
psiCcKa, poro3, 4acTyxa), U JOBOJILHO OBICTPO UAET 3a00JauBaHUE.

BoaoTa. boioto MoxeT nmosBuThest AByMsi criocodbamu. [lepBriii — 3apac-
TaHWE JOHHBIMU MaKpO(PUTAMH U CIUIABUHOW CTOSIMMX BOJOEMOB JIHOOOM
MIyOUHBI OT 03€p /10 ChIPBIX JIOHMMH. BTOpoil cnocod — ectecTBeHHOE 3200-
JaYMBAHUE TEPEYBIAKHECHHBIX TEPPUTOPUI CylId (HA CyX0J/0Jiax); TaKUM
obpazom obpazoBasiock 0koJio 90 % OGosnot Poccun. 3abonaunBaHue 3eMeinb
OOBIYHO MPOUCXOJIUT, €CIIU A0 TPYHTOBBIX BOJ MeHbIlle 1 MeTpa. Yaiie Bcero
3a00J1a4UBaIOTCA HETITyOOKHE MIIOCKHE MOHMKEHHS BOJOPAa3/IeNoB, HA KOTO-
PBIX MOCENSIOTCS MXH — IOJIUTPUXYM, 3aTeM C(harHym.

OO6mue yepThl OOJOTHOW >KU3HU: OOWIIME OPraHUYECKUX BEIIECTB U
OUYEHb clladas MPOTOYHOCTh, U3 YETO CIIEyET peryisipHas (0COOCHHO 3UMOi)
KUCJIOpOJHAs HeaocTaTouHOoCTh. Haumboiiee paeiicTBeHHas KiaccupUKaIUs
OOJIOT CBsi3aHa C MUTAHUEM WM THAPOXUMHEH UX: 00JI0Ta NENATCS Ha HU3MH-
HbI€ (C TPYHTOBBIM MTUTAHUEM) U BEPXOBBIE (C JOKIEBHIM MUTAHUEM ).

3apocuie MakpoduTaMu MEIKHE BOJOEMBI C TPYHTOBBIM NMHUTAHUEM U
CBETJION, OoraToii OMoreHaMH BOJIOM — HU3MHHBIE 0010Ta. JKU3HE B HUX MO-
KeT OBITh OYeHb OoraTta, B OCHOBHOM (uUTODMIBHON (ayHOU (YIUTKH, IMO-
JIEHKH, CTPEKO3bI, KIIOMbI, KYKH); JUMUTUPYET ee Hanuuue kuciopoja. [lo-
CKOJIbKY BOJIa OYEHb CJIa00 MEPEMEIIUBAETCS, IOBEPXHOCTHBIE PACTCHUS 3a-
CJIOHSIIOT CBET, a THUIOIIMX OCTATKOB OY€Hb MHOIO, Ha JIHE, KaK MPaBUJIO,
BO3HUKAET 3aMOp (KOHYAETCA KHUCJIOPOJ, KU3Hb BBIMUPAET U YXOJUT K IIO-
BepxHocTH). Tem Oojee, ypeBaThbl 3aMOPOM HENMPOTOUHBIE 0OJOTA 3UMOW.
JleTom, Kor/a BOABI OCTAE€TCS Majo M OHA CUJILHO HarpeBaercs, TOXKe BCe 3a-
rHuBaeT. Yacth (hayHbl TO3TOMY OTHOCHUTCSI K O0JI0OTaM Kak K JIy»KaM — OBbICT-
pO HacelssieT uX B OJaronpusTHBIA MEPUOA M MOKUAAEeT (OTKIIAIbIBAET IO-
KOSIIIIMECS Siilla) NPU BOSHUKHOBEHUH 3aMOpa.

Ecnu ke nuTaroT BOJI0EM B OCHOBHOM JI0K/IEBBIE BOJIbI, BOJIa B HEM CTa-
HOBUTCSI MSATKOM M OCHOBHBIM PaCTEHUEM-3apacTaTeleM BBICTYMAeT MOX
charuyM — MOIIHBINA 3AU(PUKATOP BCEX YCIOBUM KU3HU B BOJIE, TAPAHT JaJIb-
HEeHIIeH 3BOJIIOIMU BOJAOEMAa B CTOPOHY BepxoBoro 0osora. Charnym BbITA-
I'MBAEeT B CBOM KJIETKH MOYTH BCE OCTABILIKECS B BOJIE€ MOHBI METAJUIOB (Jemas
€€ COBCEM MSTKOM), B3aMEH BBIJIETsAA CyIb(aT-uoHbI (BOJa CTAHOBUTCS KHU-
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cioit, pH cHmxkaetcs 1o 4-5). OtMupasi, charaym BBIIEITISIET TYMHUHOBBIC KH-
CIIOTBI — CJIOKHBIE OPTraHUYECKHE BEIIECTBA, MIOYTH HE Pa3jiaracMbie BOIHbI-
Mu rereporpodamu. MIMEHHO TYMUHBI TIPUAAIOT OOJIOTHBIM BOJaM OypbIid
nBeT. [log charHoByro CruTaBUHY MOYTH HE TPOHUKAET KHUCIOPOJI, OpraHuKa
TaM COBCEM He THUET M HakariuBaeTcs Topd (ciaoeM 1o 1 cm B roxa). Cruta-
BHHA MMOCTEIEHHO 3aTATHBAeT BOJAOEM C MOBEPXHOCTH, a TOp( 3a0HUBaET €ro
o Bcel TonmuHe. [[pyrue mMakpoduThl, 32 OTCYTCTBHEM B BOJE OMOTEHOB,
Pa3BUTHI ¢71a00 (B OCHOBHOM 3TO OCOKH, KyBIIHHKH). JKUBET crienuuIHBIMI
TUTAHKTOH (JIECMUIUEBBIE BOJAOPOCIH, KOe-KaKue KIIaJoIephl, KopeTpa), OeH-
TOC JKMETCS K Kpar CIUIaBUHBI (B OCHOBHOM JIMYMHKHA KOMapoB, CTPEKO3,
KJIOTIBI M KYKH). JIHO TIOKpBITO cioeM Topda, TaM KUBYT JIMIIb HEMHOTHE
XUPOHOMHM/IBI.

CoOCTBEHHO BEPXOBBbIE 00JIOTa — YYAaCTKH NEPEYBIAKHEHHOW CYIIU C
npeoOaagaronuM JOXKIEeBbIM TMHUTAaHWUEM W JTOMUHHUpOBaHWEM c(darayma;
BOJHBIX PACTCHWM W MaKpPOXKMBOTHBIX TaM HET. 3aTO JKUBET CHeNU(PUIHBIN
MaJOM3y4YCHHBI MEWOOEHTOC — THXOXOJKH, KJICId W T.N. XapaKTepHas
baopa — charuym, 6epesa win cocHa (yraeTeHa), 6aryjapHUK, MUPT, KITFOKBA,
noaoen, mymmwuiia, pocsaka. HakammuBaercs Topd. CobcTBeHHO, M3-3a Topda
MHOTHE BEPXOBBIC 00JI0Ta CHOBAa CTAHOBATCS BOJOEMaMU — TOP(Q TOOBIBAIOT,
a BBIpaOOTaHHBIE KapbePhl 3AMOTHSIIOTCS BOJOM.

1.2. IOKA3ATEJIA 9KOJIOI'MYECKOI'O COCTOAHUA BOJOEMOB
N KAYECTBA IMOBEPXHOCTHBIX BO/J1

K BakHEIIMM IOKa3aTessiM, M0 3HAUYEHUSIM KOTOPBIX OIEHUBAECTCS IKOJIO-
TMYECKOE COCTOSIHHUE BOJIOEMa OTHOCATCS THUIPOJIOTHYECKHEe, OpraHoJIeNTHYe-
CKHE, TUIPOXUMHUYECKHUE, THAPOOHUOJIOTUIECKHUE U MUKPOOHOIOTHUYECKHE TTOKa-
3arenu. Bce oHM, 3a UCKITFOYEHHEM THAPOJIOTHIECKUX, HOPMAaTUBHO olecreye-
HBI, T.€. UIMEIOT cooTBeTcTBYroNME BemmuuHbl [I/IK, OBYB u np. /lannbie mo
sHaueHusiM [1JIK omyGaukoBaHbl Kak B ydeOHBIX u3manusx [1, 26, 28], tak
U B CIICHMAJIN3UPOBAHHBIX crpaBouHukax [29, 30, 44, 45].

1.2.1. TemnepaTypa BoJbI

Temneparypa sBIS€TCS Ba)XHOW THUIPOJIOTMYECKON XAPAKTEPUCTUKON
BOJIOEMA, MOKA3aTeJIEM BO3MOKHOTO TEIUIOBOTO 3arps3HeHus. TeroBoe 3a-
TpsI3HEHUE BOJIOEMA MPOUCXOJAUT OOBIUHO B PE3YyJbTATE MCIIOIH30BaHUS BO-
Jbl 1711 OTBOJIa M30BITOYHOIO TEIJIa U COpPAChIBAHUSI BOJbI C MOBBIIICHHOMN
TeMIeparypord B BogoeM. [Ipyu TEIIoOBOM 3arps3HEHUH MPOUCXOIUT IOBBI-
HIEHWE TEeMIEpaTypbl BOABI B BOJOEME IO CPABHEHUIO C E€CTECTBEHHBIMH
3HAYEHUSIMU TEMIIEPATYpPbl B TE€X K€ TOUYKAX B COOTBETCTBYIOIIHUE MEPUOIBI
CE30HA.
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Temneparypa BOJbI B BOJOEME SIBISACTCSA PE3YIbTATOM HECKOJIBKHX OJI-
HOBPEMEHHO IMPOTEKAIONINX IPOIECCOB, TAKUX, KaK COJHEYHAas paauaIius,
ucrnapeHue, TerooOMeH ¢ aTMocdepoil, mepeHoc Teria TeUeHUsIMHU, TypOy-
JICHTHBIM TlepeMelmrBaHiueM Boa U Ap. OObIYHO MpOrpeBaHUE BOJBI MPOUC-
XOJIUT CBEpXYy BHU3. ['07I0BbIE M CYTOYHBIC M3MEHEHUS TeMIIEpaTyphbl BOIbI
Ha TOBEPXHOCTH M TIIyOMHAX OMPEIENISIFOTCS KOJWYECTBOM TeIlIa, MOCTY-
MAKOIIEr0 Ha MOBEPXHOCTh, a TAK)KE MHTCHCUBHOCTHIO M TIIYOMHOU TepeMe-
mmBaHus. CyTodHbIe KOJeOaHUs TeMIIepaTyphl MOTYT COCTaBIISATh HECKOJIBKO
IpagaycoB U OOBIYHO HAOIIOMAIOTCS HA HeOobIoNn Tiyornne. Ha MenkoBobe
aMIUTATYy/1a KOJIeOaHUI TeMIepaTyphbl BOJABI OJIM3Ka K Mepenaay TeMIlepary-
PBI BO31IyXa.

OCHOBHBIE MCTOYHUKH TPOMBINIJICHHBIX TEIUIOBBIX 3arpsi3HEHUN — Tel-
JIbI€ BOJIBI DJIEKTPOCTAHIIMNA (TIPEXKIE BCETO AaTOMHBIX) U KPYITHBIX MTPOMBIIII-
JICHHBIX TPEANPUsATUH, oOpasyroliecss B pe3yjbTaTe OTBEACHHS TEIUia OT
HArpeThIX arperaToB M MaIIWH. DJIEKTPOCTAHIIUU YacTO COPACHIBAIOT B BOJIO-
eMbl BOJIy, HIMEIOLIYIO Temmeparypy Ha 8-12°C Gomblue, ueMm 3a0upacMasi 13
TOTO XK€ BoJ0eMa BoJa. TerioBoe 3arpsi3HEHUE OMACHO TE€M, YTO BBI3BIBACT
WHTEHCU(PUKAIIMIO TTPOIIECCOB KU3HEIEATCTLHOCTH U YCKOPEHNE €CTeCTBEH-
HBIX JKU3HEHHBIX ITUKJIOB BOJIHBIX OPTaHU3MOB, H3MEHEHHE CKOPOCTEH XUMHU-
YECKUX U OMOXMMHUYECKUX PEaKIfii, MPOTEKAIINX B BogoeMe. B ycimoBusx
TEIJIOBOTO 3arps3HEHUS 3HAUYUTEILHO M3MEHSIOTCS KUCIOPOIHBIN PEXKUM H
WHTEHCHUBHOCTH IMPOIIECCOB CAMOOYHINCHUSI BOJOEMa, W3MEHSETCS WHTCH-
CUBHOCTH ()OTOCHHTE3a U JIp. B pe3ynbrare 3TOr0 HapymiaeTcs, 9acTo HeoO-
paTUMO, TPUPOJHBIN OalaHC BOJIOEMA, CKIIAJIBIBAIOTCS OCOOBIE IKOJOTHYE-
CKH€ yCJIOBHsI, HETATUBHO CKA3bIBAIOIINECS HA XKUBOTHOM M PACTUTEIHLHOM
COOOIIECTBE, B YACTHOCTH:

® T0J[0TpETas BOJAA JIC30PUEHTUPYET BOJHBIC OPTraHWU3MBI, CO3/aBasi ycC-
JIOBHSI JIJIS1 ICTOIIEHUS TIHIIEBBIX PECYPCOB;

® YCHJIUBAIOTCS TEMIIEpaTypHBIE Pa3Iudusl MO BEPTUKAIBHBIM CIIOSM,
O0COOCHHO B XOJIOJIHBIH CE30H;

® IpY TIOBBIIIICHUU TEMIIEPATyphl BOJBI YMEHBINIACTCS KOHIICHTPAIIHSI
PacTBOPEHHOTO KHCIIOPOJIa, YTO YCYTYOIsIET KUCIOPOIHBIN PEKUM, 0COOCH-
HO B 30HaX cOpoca KOMMYHaIbHO-OBITOBBIX CTOKOB;

® TIpU TMOBBIIICHHON TeMIIepaType MHOTHE BOJHBIC OPTaHU3MBI, U B Ya-
CTHOCTH PBIOBI, HAXOMATCS B COCTOSIHUU CTPECCa, YTO CHUKAET UX €CTECT-
BEHHBIN HIMMYHUTET;

® TIPOUCXOJUT MacCOBOE PA3MHOKECHHE CHHE-3€JICHBIX BOJOPOCIIEH;

e 00pa3yrOTCs TEIUIOBBIE Oaphephl HA MY TSIX MUTPAIMH PHIOHI;

® YMEHBIIIAETCSI BHUJIOBOE Pa3HOOOpa3We pPACTUTEIBHOTO M >KHBOTHOTO
«HACEJICHUS» BOJJOEMOB.
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TemnepaTypa BoJbl B BOJOEME MOXET MOBBICUTHCS TAKXKE B XOJIOJHOE
BpeMs rojia — B pe3yJjbTaTe cOpoca ropoJCKHUX JOKIEBBIX CTOKOB; B TEIIOE —
B pe3yJbTaTe CIUJIMBAHUS 3aTEHAIONINX OEPEroByIO JIMHUIO JIEPEBLEB, B pe-
3yJbTaTe MOBBIIMIEHUS MYTHOCTH BOABI (M KakK CIIEJCTBUE — OOJIBIIETO IO-
[JIOIIEHUS COJTHEYHOUM YHEPTHUM ) IPU BOJAHOM 3pO3UU MTOYBEI OEPETOB U JIp.

Temmneparypa BOJIbl — Ba)KHEWUIIHNN (haKTOp, BIMSIONIUN HA MPOTEKAO-
nme B BojoeMme (pU3nUecKue, XMMHYECKUe, OMOXMMHUYECKHEe U OMOoJIornye-
CKHE IIPOLIECCHI, OT KOTOPOr0 B 3HAYUTEIBLHOU MEPE 3aBUCAT KUCIOPOIHBIN
PEXKUM U MHTEHCUBHOCTD IMPOIIECCOB CAMOOYHIIICHUS. 3HAYEHUs TeMIIepaTy-
PBI UCIIONB3YIOT JJIs BBIUUCICHUS CTENEHU HACBIIEHUS BOIBI KUCIOPOIOM,
Pa3IUYHBIX (POPM IIETOUYHOCTH, COCTOSTHUSI KapOOHATHO-KaJIbIIMEBOU CHUCTE-
MBI, IPU MHOTUX TUIPOXUMHUYECKUX, TUAPOOHNOIOTHYECKUX, OCOOEHHO JINM-
HOJIOTUYECKUX UCCIEOBAHUSIX, IPU U3YYEHUHU TETIOBBIX 3arpsi3HCHUI.

B TpeboBaHusAX K KauecTBY BOJbI BOJOEMOB, UCIOJIb3yEMbIX JJI KyMa-
HUS, CIIOPTa U OT/bIXA, YKa3aHO, YTO JICTHSIA TEMIIEpATypa BOABI B pe3yJibTa-
T€ CIIyCKa CTOYHBIX BOJ HE JOJDKHA MNOBBIMIAThCS Oosiee, ueM Ha 3°C mo
CPaBHEHHUIO CO CPEHEMECSUHON TEeMIIEpaTypoi camMoro >KapKoro Mecsia 3a
nocienuue 10 net. B Bogoemax ppl00X03sIICTBEHHOTO Ha3HAYEHUS JI0ITyCKa-
€TCsl TMOBBILLIEHNE TEMIIEPATyPhl BOJBI B pe3yJIbTaTe CITyCKa CTOYHBIX BOJ HE
oonee, ueM Ha 5°C 10 CpaBHEHUIO C €CTECTBEHHOM TeMIIEpaTypoil.

[IpoBOUTH U3MEpPEHHS TEMIIEPATYPhI HY’)KHO B HECKOJIBKHUX TOYKaxX BO-
JI0EMa, OTCTOSIIMX JAPYT OT JIPyTra Ha HECKOJIBKO COTEH METPOB: B MECTE, IJIe
OKHMJIA€TCSl TEIJIOBOE 3arpsi3HEHUE, U B KOHTPOJIBHOM TOYKE (Temmeparyp-
HeI1 QoH). HeoOXoauMo yduThIBaTh, YTO B BBIOPAHHBIX TOYKAX JIOJHKHBI
ObITh ONU3KKE (PU3NYECKUE U TUIPOJIOTHYECKUE YCIOBUS: CKOPOCTh TEUEHUS,
riyonHa, MpPOJyBaeMOCTb, OCBEIIEHHOCTh COJIHIIEM U Jip. Eciam u3yuaercs
POTOYHBIN BOJIOEM, TO TOUKA KOHTPOJIS JOJKHA OBITH BBIIIE [0 TEYEHUIO.

Crnenyer n3deratb U3MEpEHUs TEMIIEpaTyphbl B MeCTaXx BO3MOXKHOTO €C-
TECTBEHHOI'O MPOTPeBa BOJbI — HA OTMENSIX, B 3aPOCIISIX BOJIHBIX PACTCHUN U
T.Il., TAK KaK B MOJOOHBIX MECTax TemIepaTypa OOBIYHO 3HAYUTEIIBHO Tpe-
BOCXOJUT OOIIIHIT TeMIIepaTypHbIi (OH.

TemnepaTypa BOABI ONpPENENseTCS HEMOCPEACTBEHHO HAa BOJOEME Ka-
TuOpoBaHHBIM TepMomeTpoMm ¢ 1ieHou naenenus 0,1 — 0,5°C (B oTaenbHBIX
clly4yasix ompaBaaHo uaMepeHue ¢ neHoul nenenus 1°C). Tepmomerp ycra-
HABIIMBAIOT B MPOOOOTOOPHUKE, KOTOPBIA pa3MenIaloT Ha BEIOPAHHOU T1yOu-
HE U BBIJIEP’KUBAIOT TaM HE MeHee 5 — 10 MUHYT, 1ocie 4ero npooooTOOpHUK
MOJHUMAIOT W, HE BBIHUMAs TEPMOMETP U3 MPOOOOTOOPHHUKA, Cpa3y Ke OIl-
penensitoT Temnepatypy. [Ipu riry00KOBOIHBIX U3MEPEHUSIX HEOOXOIUMO UC-
MOJIb30BaTh MPOOOOTOOPHUKHM OMPOKUABIBAIOIIETOCS THIA, 3aMOJHIEMbIC
BOJION Ha TpeOyeMoit TIIyOuHe.

TemnepaTypy MOBEpXHOCTHBIX CJIIOEB OMPEACIAIOT, OMyCKasi TEPMOMETP
Ha rryOuny 15 — 20 cM. Temnepatrypa B MOBEPXHOCTHBIX CIIOSIX BOJbI MOXKET
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3HaunTeNbHO (Ha 3-5°C u Gosiee) oTIMYaThCA OT TEMIIEpaTyphl Ha ITyOMHAX
B HECKOJIBKO METPOB.

[TpenmMeTromM 0coOOro BHUMaHHS JOJDKHBI OBITH BIAIAIOININE B BOJOEM
PEKHU, KaHAJIBI M CTOYHBIC KaHaBbl. [Ipy Hamu4YnK BNaJarOIIUX B BOJIOEM TIPH-
TOKOB OTPEJEINTE TEMIIEpaTypy TaKKe B 30HAX CMEIICHHS BOIBI B MECTax
UX BIAJEHUS B BojoeM. [Ipu Hamuumu pa3sHUIEI B U3MEPEHHBIX TEMIIEpaTy-
pax B HECKOJBKO TPaayCOB MOXKHO TOBOPUTH O TEIJIOBOM 3arpsi3HCHUH
BOJIOEMA.

[TorpemHOCTh U3MEpPEHUsT TEMIEPATYPHl MOKHO CBECTH K MHUHHUMYMY,
BBITIOJHSIS CIIETYIONTUE TP aB U1 A |

® 711 U3BMEPEHUI UCTIONB3YUTE TOHKO KaTMOPOBAaHHBIN TEPMOMETD;

® U3MEpANTE TEMIIEPATYPY B Pa3HBIX TOUKAX OJTHUM TEPMOMETPOM;

® pE3yJIbTaTOM HW3MEPEHHUs CUWUTalTe cpenHee apupMeThdecKkoe He-
CKOJIbKUX HaOJIFOICHUIA.

Oobopyoosanue
Tepmomerp, mpoOOOTOOPHUK (7151 TITyOOKOBOIHBIX U3MEPEHUN).

H3zmepenue memnepamypul

1. [lorpy3ute TepMOMETP B BOJLy HETIOCPEACTBEHHO HA BOJOEME HE MEHEE
4YeM Ha OJIHY TPETh LIKAJIbl U BBIIEPKUTE B MOTPYKEHHOM COCTOSTHUM HA HYX-
HOU ITyOuHe He MeHee 5 MUHYT. He BeIHUMast TepMoMeTpa U3 BOAbI, IPOU3BE-
JUTE OTCUET MOKa3aHUH (C TOUHOCTHIO 10 OJIOBUHBI LIEHBI JICTIEHUS).

2. Onpenenute TeMIEparypy BOJbI B HECKOJIBKMX MECTax BOAOEMa, OT-
CTOSIIIUX APYT OT Apyra HE MEHEe, YEM Ha HECKOJIBKO COTEH METPOB.

3. Paccumuraiite pa3sHuily B 3HAYCHHUSIX TEMIIEPATYPHI.

1.2.2. OpranoJjentTu4ecKue nMNoKa3aTejau

Metoa ompeneneHus COCTOSHHS BOJHOTO OOBEKTa IMyTeM HETOCPECT-
BEHHOTO ocMoTpa ero. OpraHojenTudeckas OIeHKa MPUHOCHT MHOTO TIpsi-
MOU ¥ KOCBEHHOUM MH(OpPMAIMK O COCTaBE BOJBI U MOXKET OBITh MPOBE/ICHA
OBICTPO U 0€3 KaKux-1ubo mpubopoB. K opraHosenTuyeckum xapakTepucTu-
KaM OTHOCSITCSI I[BETHOCTh, IIPO3PAaYHOCTh, 3amax, BKYC W TMPUBKYC, MEHU-
crocTh. [Ipu opraHonenTudecknx HAOIOICHUAX 0c000e BHUMaHUE oOparia-
IOT Ha SIBJICHUS, HEOOBIYHBIE ISl JAHHOTO BOJOEMa WMJIM BOJOTOKA M 4acTO
CBUCTEILCTBYIONINE O €r0 3arpsi3HEHUU: THOEIbh PHIOBI M JPYTUX BOJTHBIX
OpraHU3MOB, PACTCHUH, BBIJICIICHNUE MTy3bIPHKOB Ta3a W3 JOHHBIX OTJIOKEHUM,
MOSIBJICHUE TTOBBIIIIEHHON MYTHOCTH, TIOCTOPOHHUX OKPACOK, 3alaxa, I[BEeTe-
HUS BOJIbI, HEPTSHOM TUICHKHU U TIP.

OpranosienTuyeckasi OllEHKa KaueCTBa BOJbI — 00s13aTeNIbHAS HAYaJIbHAS
npoleaypa CaHUTAPHO-XUMUYECKOTO KOHTpoisi Bonbl. [Ipu KoppekTHOM
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OILICHKE OPraHOJICNTHYECKUX MoKa3zarened (T.e. ¢ MCIOJIb30BaHHEM TaOIuIl,
IIKaJ, Pa3TUYHBIX KPUTEPUEB COMOCTABIICHNUS) CIEIUATUCTHI TOBOPAT 00 Op-
raHOJIENTUYECKUX U3MEPEHUSX.

LBerHocTh. [loKa3arenp KadecTBa BOJBI, XapaKTEPU3YIOIIUHA HHTEH-
CUBHOCTbh OKPAacCKHU BOJbI U OOYCIIOBJIICHHBIN COJIEp>KaHUEM OKPAIIEHHBIX CO-
€MHEHUI; BRIPAXKAETCS B Tpajlycax MIATHHOBO-KOOAILTOBOM IIKabl. Ompe-
JEJSIeTCS MyTEM CPaBHEHUSI OKPACKU UCTIBITYEMOU BOJIBI C 3TAIOHAMH.

[{BETHOCTH IPUPOAHBIX BOJ OOYCIOBJIEHA TJIABHBIM 00pa3oM MPUCYTCT-
BHEM I'YMYCOBBIX BEUIECTB U COEAUHEHHI TPEXBAIEHTHOTO Xkene3a. Konnye-
CTBO 3THX BEIIECTB 3aBUCUT OT T'€OJIOTUYECKUX YCIOBUM, BOJOHOCHBIX TOPH-
30HTOB, XapaKTepa MoYB, HAMU4YUS 00JIOT U TOP(PSIHUKOB B OacceliHe peKH U
T.11. CTOYHBIE BOJbI HEKOTOPBIX MPEINPUATHI TaKKE€ MOTYT CO3HaBaTh JI0O-
BOJIbHO MHTEHCUBHYIO OKPAacKy BOJibl. [[BETHOCTH MPUPOHBIX BOJ KOJIEOIET-
Csl OT €IMHUII JIO THICSY TPaTyCOB.

Pa3nuyaroT «MCTUHHBIN 1BET», OOYCIOBIECHHBINA TOJIBKO PACTBOPEHHBI-
MU BEIIECTBAMHU, M «KKYIIUICS» IBET, BEI3BAaHHBIN MPUCYTCTBUEM B BOJIC
KOJUIOMAHBIX M B3BEIIEHHBIX YacCTHUIl, COOTHOLICHHUS MEXAY KOTOPHIMHU B
3HAYUTEIBHON MEPE ONPEAEIATCSA BETUUUHONU pH.

Ecnm okpacka BOJbI HE COOTBETCTBYET NMPUPOJHOMY TOHY, a TAKKE MPHU
WHTEHCHUBHOM €CTECTBEHHOM OKpackKe, ONMPEIENSIIOT BBICOTY CTOJIOA KHAKO-
CTH, NPU KOTOPOM OOHAPY>KMBAETCSI OKPACKa, a TaKkKE€ KAaYECTBEHHO Xapak-
TEepU3YIOT IBET BO/bl. COOTBETCTBYIOIIAS BHICOTA CTOJ0A BOJIBI JIOJKHA Tpe-
BBIIIATH: JUISI BOJIBI BOJIOEMOB XO3SMCTBEHHO-NIMUTHEBOTO HA3HAYEHUS —
20 cM; KyJIbTypHO-OBITOBOrO HazHadeHus — 10 cMm. Y jgoBieTBopuTeNlbHAs
IBETHOCTb BOJbl YCTPAHSIET HEOOXOIUMOCTh OINpPEIEICHUS T€X 3arpsi3HUTE-
neu, TIJIK KOTOpBIX yCTaHOBJIEHBI MO IIBETHOCTH (JMMHUTHPYIOIIUN TOKa3a-
Tedb — opra”ojientuyeckuil). K Takum 3arpsSi3HUTENSIM OTHOCSTCS MHOTHE
KPACUTENH U COEAUHEHHUs], 00pa3yrolMe UHTEHCUBHO OKPAIIEHHBIE PACTBOPHI
1 UMEIOIIME BBICOKHI KO3 (PHUIIMEHT CBETOMOIIOMICHHS.

Bbicokasi IIBETHOCTh BOJIbl YXYIIAET €€ OPTraHOJENTUYECKUE CBOWCTBA
U OKa3bIBA€T OTPUIATEIHLHOE BIUSHHUE HA PA3BUTUE BOJIHBIX PACTUTENBHBIX U
KMBOTHBIX OpPraHW3MOB B pE3YyJIbTAaTE PE3KOTr0 CHUKEHUS KOHUEHTPALMU
PacTBOPEHHOTO KHUCIIOPOJA B BOJIE, KOTOPBI PACXOAYETCSI HA OKHCIEHUE CO-
€MHEHU JKeJIe3a U TYMYCOBBIX BEIIECTB.

[IBeTHOCTh BOJBI OMNpEAENAETCS BHU3YyalbHO WU (HOTOMETPUUECKH,
CpaBHHBasi OKpacKy MpoObl ¢ OKpackoi yciioBHOW 100-rpaaycHOM IIKaJbI
IIBETHOCTH BO/IbI, PUTOTaBIMBaeMoi n3 cmecu ouxpomara kamus K,Cr,O7 u
CoS0O,. IlpenenbHO gomMycTUMas BEIMYHHA IIBETHOCTH B BOJIAX, MCIOJb3ye-
MBIX JUISl TUTBEBBIX LEJIEW, COCTAaBISIET 35 TpaayCcoB IO IUIATUHOBO-
KOOAJIbTOBOM IIKaJIE.

MOoXkHO onpenenaTh HBETHOCTh U KAYECTBEHHO, XapaKTEPU3ys LBET BO-
16l B poOupke BoicoTor 10 — 12 cm (Hampumep, OeciiBeTHas1, cliabo-xkKenTas,
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KenTas, OypoBatas u T.1.). [Ipeayiaraemeiii HI>Ke METOJI OTIpEIEIICHUS 1IBET-
HOCTH, SIBJISIIOIIMICS HanbOoJjiee MPOCTHIM, B TO XK€ BPEMs PEKOMEH]IOBaH
I'OCT 1030 [2].

Ooopyoosanue
[Ipobupka creknsiHHas BeicoTol 15-20 cm, nuct Oenoit Oymaru (pon).

Boinonnenue ananuza

1. 3anosiHUTE MPOOUPKY BOIOM 70 BBICOTHI 10 — 12 cMm.

2. OrmpenenuTe BETHOCTh BOJIbI, paccMaTpuBas MPOOUPKY CBEPXY Ha
oenoM (oHEe TPHU TOCTAaTOYHOM OOKOBOM OCBEIIEHWU (JHEBHOM, HCKYCCT-
BeHHOM). OTMeTbTe HaubOosee MOAXOASAIIMA OTTEHOK W3 MNPUBEJIECHHBIX B

Taba. 1 mnbo 3anonHuTE CBOOOHYIO rpady B TabIUIIE.
Tabmuma 1
ILIBeTHOCTH BOABI

Cnabo-xenToBaTas KopuuneBaras
CaeTno-xkenroBaras KpacHo-kopuuHeBaras
Kenras Hpyras (ykaxure, Kakas)
WNHTencuBHO-)enTas

IIpo3paunoctes. [Ipo3payHoCTh (MJIM CBETONPONYCKAHKE) MPUPOIHBIX
BOJI 0OOYyCJIOBJIEHAa UX I[BETOM M MYTHOCTBIO, T.€. COJIEpKAHHEM B HUX pa3-
JUYHBIX OKPAIICHHBIX W B3BEIICHHBIX OPTaHWYECKHX W MHUHEPATBHBIX Be-
IIECTB.

OcnabseHre NHTEHCUBHOCTHU CBETa C TNIyOMHON B MYTHOW BOJI€ NTPUBO-
JTUT K OOJIbIlIEMY TOTJIOIIEHUIO COJIHEYHON 3HEPryuu BOJM3U MOBEPXHOCTH.
[TosiBnenue Oosee TErIoM BOAbl Y MOBEPXHOCTH YMEHBIIAET MEPEHOC KUCIIO-
poja u3 BO3[lyXa B BOJY, CHU)KAET TUIOTHOCTh BOJIbI, CTAOMIN3UPYET CTpaTH-
dbuxanu. YMEHbIIEHHE MOTOKA CBETA TaK)Ke CHIKAaeT A(DPEeKTUBHOCTH (o-
TOCHHTE3a U OMOJIOTUYECKYIO MPOTYKTUBHOCTh BOJIOEMA.

Onpenenenre MpoO3pavyHOCTA BOJBI — 00s3aTEIbHBIA KOMIIOHEHT MpO-
rpaMM HaOIIOJICHUI 33 COCTOSIHUEM BOJIHBIX OOBEKTOB. YBEIUYEHUE KOJIU-
YecTBa TPpyOOJAUCIEPCHBIX MPUMECE U MYTHOCTH XAapaKTEPHO JJIsl 3arpss-
HEHHBIX U 3BTPO(HBIX BOJIOEMOB.

Boay B 3aBUCHMOCTH OT CTENEHU MPO3PAUYHOCTH YCIOBHO MOApa3ie-
JSI0T HA TPO3payvHylo, cIaboonaiecupyonlyo, onajJecupyomnyo, clerka
MYTHYIO, MyTHYIO, CUJIBHO MYTHYIO. Mepoii mpo3payHOCTH CITYKUT BBICOTA
CTOJI0A BOJIbI, IPU KOTOPOW MOKHO HaOJIOIATh OMYCKAaeMylO B BoJoeM Oe-
JYI0 IJIACTHHY OMNPENENICHHBIX pa3MepoB (nuck CeKKW) Wiu pas3inyarh Ha
oenoii Oymare mpuT onpenesnieHHoro pasmepa u tuna. [locnennuii meron,
pernamentupoBanHbeiii UCO 7027, Mbl 1 MPUBOJUM HUXKE, T.K. OH TTO3BOJIS-
€T CYAUTh O MPO3PAYHOCTHU BOABI MIPAKTUUYECKU B JIFOOBIX YCIIOBUSAX U HA JIO-
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OOM BOJIO€ME, HE3aBUCHMO OT €T0 TJIyOMHBI, HAIMYHUS MOCTOB, ITOTOJIHBIX YC-
JIOBUU U JIp.

Obopyoosanue

CTeKJISIHHBIN WIMHAP ¢ BHYTPEHHUM JUAMETPOM 2,5 ¢cM WK 00Jiee U BbI-
cotoit He MeHee 30 cM (>kenaresbHo 60 CM) C THOM U3 TWIOCKOTO OTIUIM(OBAHHO-
ro WIA ONTUYECKOro crekia. [{ununHap momkeH ObITh CHA0XKEH 3KPaHOM, XO-
POIIIO 3aIUIIEHHBIM OT MOMNaAaHusl 00KOBOTO CBETA.

O6pa3zer mpudTta — yetkuii mpudt Ha 6eaom doHe (BricoTa 3,5 MM, ITTH-
puna 0,35 MM) 1100 KOTMpPOBOYHASI METKa (UEpHBIA KpecT Ha Oenoil Oymare).
Jluneiika, OTrpayupoBaHHasl B CAHTUMETPAX.

Buvinonnenue ananusza

1.1Ipo0y THIaTeNbHO MEPEMENIANTE U TOMECTUTE B IIMIIHH]IP.

2. Y CcTaHOBUTE IIWIMHAP HA BBICOTE OKOJIO 4 ¢cM Haj 00pa3ioM mpud-
Ta, 100elTech XOPOMIEeTo OCBENIeHUs MpudTa NMPU OTCYTCTBUU TOMATAHUS
cBeTa Ha OOKOBYIO MOBEPXHOCTH IIUIIUH]IPA.

3. HaGmronast cBepXy uepes CToJ0 BOJIbl U CIMBAs WJIW JI0JIMBAasi BOAY B
UIMHAP, OTIPEIEIUTE BHICOTY CT0J10a, elle MO3BOJISIONIET0 OTYETINBO BU-
netb mwpudt (Metky). M3mMepeHHOe 3HaueHHe Mpo3pavHOCTU (T.e. CTOJ0a
BOJIbI) 3aMMCBIBANTE C TOUHOCTHIO 110 1 CM.

3amax. CBOICTBO BOJIbI BbI3bIBATh Yy YEJIOBEKA U KMBOTHBIX CHEU(U-
YECKOEe pa3/ipaK€HUe CIU3UCTON 000J0YKH HOCOBBIX XOJIOB. 3amax BOJbI Xa-
paKTEpU3yeTCsl MHTEHCUBHOCTHIO, KOTOPYIO OIIEHMBAIOT MO S-0aibHOM
mkaie, npuseacHHoi B Taom. 2 (I'OCT 3351-74) [1, 10]. lns nutbeBoii BO-

JIbI JOTTyCKaeTCs 3amax He 6osee 2 0aoB.
Tabmuma 2
OnpeneneHnne HHTEHCMBHOCTH 3aMaxXa BO/IbI

OneHka UHTEHCUBHO- | VIHTEeHCHBHOCTD
XapaxTep MposIBICHUS 3amaxa
CTH 3amaxa, 0aibl 3amaxa

0 HUKAKOTO 3araxa | OTCYTCTBHE OIYTHMOTO 3armaxa

I OYeHb CJIa0BIi 3amax, He 3aMeyaeMblii moTpeduTeneM, HO
00Hapy>KMBAaeMbI CHEIMAINCTOM

I cI1a0bIN 3amax, OOHapyKMBAeMbIl MOTpEOUTENIEM,
€cJIM 0OpaTUTh Ha 3TO BHUMAaHUE

Il 3aMETHBIN 3amax, JIETKO OOHAapyKHBAaeMbI, MOXET
OBITh IPUYUHONU TOTO, YTO BOJIa HEMPHUITHA
JUTSI TIUThSI

v OTYETIUBBIA 3amax, oOpamaromuii Ha ceOs BHUMAaHWE,
MOJKET 3aCTaBUTh BO3JIEPKATHCS OT MTUTHS

V OYeHb CWJIbHBIN | 3amax, HACTOJbKO CHUJIBHBIM, UTO JIeNaeT Bo-
JTy HEMIPUTOAHOM ISl IUThS
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3anax BOJbI BBI3BIBAIOT JIETYUHE MaxXHYIIUME BEUIECTBA, OCTYIMAIOIIUE B
BOJY B pe€3yJibTaTe€ MPOIECCOB XU3HEAESITEIIbHOCTH BOJHBIX OPraHU3MOB,
npu OMOXMMHUYECKOM Pa3JIOKEHUU OPTraHMYECKUX BEIIECTB, MPU XUMHUYE-
CKOM B3aUMOJICUCTBUM COJEPKAIIUXCS B BOJE KOMIIOHEHTOB, a TaKXKe C
MPOMBIIUICHHBIMHU, CEIbCKOXO3SUCTBEHHBIMU M XO35IUCTBEHHO-OBITOBBIMU
CTOYHBIMH BOJAMHU.

Ha 3amax BOjbI OKa3bIBAIOT BIIMSIHUE COCTaB COJIEpKAIMXCS B HEH Be-
HIECTB, TeMnepaTrypa, 3HaueHust pH, creneHpb 3arpsi3HEHHOCTH BOJTHOTO 00b-
eKTa, Onosiornueckas 00CTaHOBKA, THAPOJIOTHYECKUE YCIOBUS U T.11. OOBIUHO
3anax onpenensator npu HopMaiabHO# (20 °C) u npu nosimeHHou (60 °C) Tem-
nepaType BOJbI.

3anax Mo XapakTepy MOApAa3JeisioT Ha JIBE TPYIIIbI, OMUCHIBAs €ro
CyOBbEKTHUBHO MO CBOUM OIIYIIeHUAM (Tadm. 3):

1) ecrecTBEHHOTO TPOUCXOXKACHHUS (OT JKUBYIIMX M OTMEPIIHX Opra-
HU3MOB, OT BIIMSIHUS MOYB, BOJIHOW paCTUTEIILHOCTH U T.11.);

2) HICKyCCTBEHHOT'O TIPOUCXOXKJICHHs. Takue 3amaxw OOBIYHO 3HAYH-
TEJIbHO U3MEHSIIOTCS PU 00PabOTKE BOJIBI.

Tabnuma 3
XapakTep U1 HHTEeHCMBHOCTD 3amaxa
EcTecTBEeHHOTO MPOUCXOXKICHUS: M cKycCTBEHHOTO MTPOUCXOXKICHUS:
3eMJIMCTBIN HehTenpoayKTOB (OCH3UHOBBIN U JP.)
THWIOCTHBIN XJIOPHBIN
IUICCHEBBIN YKCYCHBII
TopdsiHOM (heHOIBHBIN U JIp.

TPaBAHUCTBIA U JP.

MoxHO Koruuecmeenno ONpeNeIuTh UHTEHCUBHOCTH 3allaxa Kak cTe-
NeHb pa30aBiieHUs aHATU3UPYEMOI BOJIbI BOJIOM, JIMIIIEHHOM 3amaxa (TaKyro
BOJy MOKHO MPUTOTOBUTH 00paOOTKOM aKTUBUPOBAHHBIM YTJIEM B KOJIMYE-
ctBe 0,6 T yrisg Ha 1 JIUTp BOABI C MOCIEAYIOMUM (GUIBTPOBAHUEM BOJBI
yepe3 OyMakHbIM (UIBTp JUOO MPOIMYCTUB BOAY udepe3 ObITOBOM (UIBTP
JUIST OYMCTKY BOJBI). [Ipu 3TOM ompeAenstoT «moporosoe uncio» 3amaxa N

N:V()/VA,
rae Vo — cymMMapHbIii 00beM BOJIBI (C 3a11axoM 1 0e3 3araxa);

V A —00bEM aHAIU3UPYEMOU BOJIBI (C 3a11axoM), M.

Ecnu ananusupyemasi BoJia COJIEPKUT Kakoe-IUO0 MaxHyIllee BelecT-
BO, TO OTIMCAaHHBIM CITIOCOOOM MOKHO OTPEACIUTh €r0 KOHIICHTPAIIUIO B TIPO-
0e. [ns 3TOrO MpeABapUTEIBHO OMPEACNAIOT «IIOPOTOBOE YHCIO» 3amaxa
CTAHIAPTHOTO PacTBOpA ATOTO MAaxXydero BEIIEeCTBa M3BECTHON KOHIIEHTpPA-
nuu. Torga KoHIEHTpalus 3Toro Bemiectsa B npode (Cy) B Mr/in Oyaer pas-
Ha!

CX = Co . No/NX,

20



rie Co — KOHIIGHTpAIMs OIPEACIAEMOro BEIIeCTBAa B CTaHAAPTHOM pac-
TBOpE, MI/J;

No 1 Ny — «IIOporoBO€ YHCIIO» 3allaxa CTaHJIapTHOTO pacTBOpa M IPo-
OBbI COOTBETCTBEHHO.

OnpeneneHne MOPOroBOro 4rciaa u30aBseT OT HEOOXOAMMOCTH OIpee-

JSTh KOJIMYECTBEHHOE COJEp)KaHKME B BOJC TeX BemIecTB, I KoTophix ITJIK
YCTaHOBJICHBI 110 OPTaHOJICITUYECKOMY TTOKa3aTelTo — 3amaxy (HarpuMep, s
(heHo10B U XJI0p(HEHOOB).

Oobopyoosanue
Kon6a na 250-500 mi1 ¢ mpoOKoOii.

Boinoanenue ananusza

1.3anonHuTe K00y BoJIoM Ha 1/3 oObeMa u 3akpoiTe MPOOKOH.

2. B306onraiite comeprumMoe KOJIObI BpalaTeIbHbIM JIBKCHIEM PYKHU.

3. OTKpoiiTe KOJIOYy M Cpa3y K€ OMPEIeIUTe XapaKTep U MHTEHCHBHOCTH
3araxa.

Bo3oyx edvixaiime ocmopoiicHo, He 00nycKas 2iy00Kux 600x08!

Ecnu 3anax cpaszy He OlIylaeTcs Wik BOSHUKAIOT 3aTPYAHEHUS C €ro 00-
HapyXeHHeM (3arax HEeOTUETIMBBIN), UCIIBITAHUE MOKHO MOBTOPUTH, HArpeB
BOAY B KoJi0e 10 Temnepatypsl 60 °C, ormycTuB K0JIOy B ropsiayto Boy. [IpoOky
U3 KOJIOBI MpeABapUTEIHHO BBIHbTE. VIHTEHCHMBHOCTH 3amaxa OIpeleiuTe 1o
IIKaJIe COrJIacHO Tad. 2.

Bkyc u npuBkyc. OLeHKy BKyca BOABI IPOBOJSAT ) HUMbEEOU NPUPOOHOTL
600bl npuU OMCYMCmMeuu NOO003PeHUull Ha ee 3azpA3HeHHocmsb. Pazmmyaror 4
BKYCa: COJICHBIN, KUCIIbII, TOPbKUM, craaakuil. OCTaabHbIE BKYCOBBIE OLIYyIIIE-
HUSl CUMTAIOTCS IIPUBKYCAMM (COJIOHOBATHIN, TOPHKOBATHINA, METAIUINYECKUH,
XJIOPHBINA U T.I1.).

MHTEeHCUBHOCTh BKyCa M MPUBKYCa OLIEHUWBAIOT MO S5-0ayIbHOW IIKae,
npuBeaeHHol B Tad. 4 ('OCT 3351-74).

Ta6muma 4
Onpenesienne xapakTepa 1 HHTEHCHBHOCTH BKYCa U MPUBKYca

O1ieHKa UHTEH-

NHTEeHCUBHOCTH BKyCa
XapakTtep MposiBIICHUs BKyca U IPUBKYca | CUBHOCTH BKyca

U NIpUBKYycCa T —
1 2 3

Her BKYC U IPUBKYC HE OLIYHIAKTCs 0

Ouens cnabas BKYC ¥ IIPUBKYC Cpa3y HE OLIyIIAI0TCs I10- 1

TpebuTenaeM, HO OOHApyKUBAKOTCS IpHU
THIATEJIbHOM TECTUPOBAHUU
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Oxonuanue maon. 4

1 2 3
Cnabas BKYC U MPUBKYC 3aMEYaloTCsl CIelualu- 2
CTOM
3ameTHas BKYC M IPHUBKYC JIETKO 3aM€YaloTCsl U BBbI- 3
3bIBAIOT HEOAOOPUTENBHBIN OT3BIB O BOJIE
OtueTnuBas BKYC M NPUBKYC 0OpalaloT Ha ceOs BHHU- 4

MaHHE€ M 3aCTaBIAIOT BO3JEPXKaTbCs OT
ynoTpebyeHus BOAbI

OueHsp cuiIbHas BKYC WM INPUBKYC HACTOJIBKO CHUJIbHBIE, YTO )
JeNaT BOAY HENPUTOAHOM K ymoTpebie-
HUIO

[Tpu onpeneneHnn BKyca M MIPUBKYCa aHATU3UPYEMYIO BOAY HaOWUPArOT B
poT (HampuMep, W3 KOJOBI IOCe ONMpeAeiCHHs 3alaxa) W 3aJep)KHBAlOT Ha
3-5 ¢, He mpornareiBas. [locie onpeeneHus BKyca BOIy CIUICBBIBAIOT.

J1J1s TUTHEBOM BOJIBI TOITYCKAIOTCS 3HAUEHUS TIOKa3aTeNiel BKYC U TIPUBKYC
He bonee 2 bannos.

Ilpu onpeodenenuu e6Kyca u npuexyca 600y He npoziamuléams!

HecmoTpst Ha kaxylIyrocs MPOCTOTY U O€30MaCHOCTh ONPENEIICHNs BKyCa
U TIPUBKYyCa BOJIbI, IPU OpraHU3allUU MPaKTUYECKUX padOT C IETbMHU Mbl HE
PEKOMEHIyeM OIpEAEICHUE ITUX MOKa3aTeled UMH CaMUMHU, T.K. JUIs OIpee-
JIEHUSI MOTYT CITy4ailHO OBbITh HCIOJIb30BaHbI 3arPS3HEHHBIE BOJIbI, a TIOBE/ICHUE
JieTel He BCEr/la MOXKET KOHTPOJIMPOBATHCS YUUTEISIMHU.

MyTHOCTb. MyTHOCTH IPUPOAHBIX BOJ BhI3BaHA MPUCYTCTBUEM TOHKO-
JTUCTIEPCHBIX TpHUMeced, O00YCIOBICHHBIX HEPACTBOPUMBIMU WIIM KOJUIOMI-
HBIMH HEOPTaHUYECKUMHU M OPraHWYECKMMHU BEIIECTBAMH PA3IUYHOTO IMPO-
ucxoxjenusa. KauecTBeHHOe ompenesieHHe MPOBOASAT OMHCATENIbHO: cliabas
OTAJIECLICHIINS, OTIalIECIEHIINSI, cllabasi, 3aMeTHasl U CUJIbHAsi MyTh.

B cooTBeTCTBUU C TMTUEHUYECKUMH TPEOOBAHUSIMU K KaueCTBY MUThE-
BO#1 BOJbI MyTHOCTb HE JJOJDKHA HPEBBIIIATh 1,5 MI/IM® 10 KAOJIHHY.

MyTHOCTb BOJBI ONPEACNAIT TYPOMAMMETPHUUYECKH (IO OCIAOJICHUIO
MPOXO/IAIIETO Yuepe3 Mpody CBeTa) MyTeM CpaBHEHUs MpoO uccleyeMon Bo-
Ibl CO CTaHJAPTHBIMHU CYCIEH3UsIMH. Pe3ynpTaThl M3MEpEeHUN BBIPaXKaloT B
mr/am° (TIpH HCIIONB30BAHHE OCHOBHON CTaHIAPTHOI CYCIEH3UHU KaOJIMHA)
v B EM/am® (eAMHMIEI MyTHOCTH Ha IM® TIPH HCIOIB30BAHHH OCHOBHOM
CTaHZApTHOH cycmeHsuu dopmasuHa); 1,5 MI/IM° KaolHHA COOTBETCTBYET
2,6 EM/mm° dopmasuna. TypOuauMeTpHaeckoe OnpeecHie mpeHa3Hade-
HO I BOJI, UMEIOUIUX NEPEMEHUYMBBIN cOCTaB U POPMY TOHKOIUCIIEPCHBIX
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npumeceil. Eciu npoOy npenBaputesbHO He NMPOGUILTPOBaTh, TO TYpOUIAU-
METpUYECKU OYyIyT OMpeneNeHbl He TOJbKO KOJUIOUHBIE, HO U Oojee rpy6o-
aucnepcHbie yactuilel [1, 7, 10].

MyTHOCTB BOJIbI 00YCIIOBJIMBAET U HEKOTOPHIEC APYTUE XaAPAKTEPUCTUKU
BO/IbI, TAKUE, KaK:

— HaJIU4YKe 0CadKa, KOTOPBIA MOXKET OTCYTCTBOBAaTh, ObITh HE3HAUUTEIIb-
HBIM, 3aMETHBIM, OOJIBIIINM, OUYE€Hb OOIBIITUM, U3MEPSISCH B MUJUIUMETPAX;

— 636eUleHHble 8euiecmea, I TPyOOUCIIEPCHBIE TIPUMECH — OTIpeie-
JSIOTCS. TPAaBUMETPUYECKHU Tocie (UIbTPOBaHUSA MPOOBI, MO MPUBECY BHI-
CylIEHHOTO (uiabTpa. DTOT MOKa3aTedb OOBIYHO MaJOMH(POPMATUBEH H
UMeEeT 3HaYeHHue, TJIABHBIM 00pa3oM, JJi1 CTOYHBIX BOJI;

— RNPO3PAYHOCMb U3MEPSIETCA KaK BBICOTA CTOJ0a BOJABI, MPU B3TJISAJE
CKBO3b KOTOPBIA Ha Oenoil Oymare MOXHO pa3ivyarh CTAaHAAPTHBIM MIpUQPT
(cm. pasnen «[Ipo3padHOCTHY).

MyTHOCTB OTNpEeNestoT omomempuiecku (TYpOUTUMETPUUECKH — TI0
OCJIa0JICHUIO MPOXOISIIETO CBETA WK He(EeTOMETPUIECKH — 10 CBETOpaccesi-
HUI0O B OTPAXXEHHOM CBETE), a TAKXK€ BU3YaJIbHO — IO CTENEHH MYTHOCTHU
ctosiba BeicoToil 10-12 cm B MmyTHOMepHOI nipobupke. B mocnegnem ciyuae
poOy OMUCHIBAIOT KaY€CTBEHHO CIIEIYIOIIMM 00pa3oM: mpo3payHasi; ciiabo
omnaljieciupymomnias; onajeciupyroilas; ciado MyTHas; MYyTHas; OYEHb
myTtHas (I'OCT 1030) [2]. Yka3aHHBII MeTOJl MBI ¥ IPUBOJIUM JIajiee B Ka-
yecTBe HanboJiee MPOCTOro B MOJIEBBIX YCIOBUSX.

DTOT METO/I C UCTOJIb30BAHUEM CIEIMATBHOIO IMCKA, U3BECTHOTO KakK
nuck Ceku, 6arojapsi CBoei MpOCTOTE MOIYUYUIT PACIPOCTpaHEHHUE B 00pa-
30BaTEJBHBIX YupexJeHusx Hamel ctpanbl. Jluck Cekku NpeacTaBisieT
cOoOOM JMCK, OTIUTHIN U3 OPOH3BI (MJIM JPYroro MeTajljia ¢ OOJBIINM YIENb-
HBIM BECOM), TMIOKPBITHII O€10M KpacKoil U MPUKPEIJICHHBIN K 1Ienu (HepacTsi-
rUBaIOIIEMyCs IHYPY | T.1.). J{uck 06puHO uMeet quametp 200 MM ¢ 1iie-
CTBIO OTBEPCTHUSIMU, KAXKJI0€ TUAMETPOM 55 MM, PacCIOiIO0KEHHBIMU MO KPYry
nuameTpom 120 mm. Ilpu onpeneneHur MyTHOCTH C NOMOIIBIO JHCKA €0
OITyCKalOT B BOJy HACTOJbKO, YTOOBI OH OBLIT €/1Ba 3aMeTeH. 3MepstoT Mak-
CUMAaJIbHYIO JUIMHY MOrPY>KEHHOM 1enu (IIHypa), TPy KOTOPOU JTUCK elle 3a-
MeTeH. 3MepeHus MOBTOPSAIOT HECKOJIBKO Pa3, T.K. BOBMOXHO MEIIAIOIIEe
BJIMSIHUE OTPAXXEHUSI CBETA OT BOJHOW MOBEPXHOCTHU. [[JIsi 3HAUEHUU, MEHb-
mux 1 M, pe3yJbTaT NPUBOAST C TOYHOCTHIO A0 1 cM; JJIsl 3HaYeHUM OO0Jb-
mux, 4eM 1 M, — ¢ Toudoctsio A0 0,1 M. /laHHbIN MeTOA YI00EH TE€M, UTO TO-
3BOJISIET MCTIOJIB30BATH AJIs aHAIN3a MOCTHI, OOpBIBUCThIE Oepera u Jip.

Oobopyoosanue
[TpoGupka crexmsiHHast BoicoToit 10 — 12 cM, muct TemHoi Oymaru (¢hoH).
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Buinonnenue ananusa

1. 3anonHuTe MPoOUPKY BOJOM /10 BHICOTHI 10-12 cM.

2. Ompenienure MyTHOCTh BOJIbI, paccMaTpuBasi IpOOUPKY CBEPXY HA TEM-
HOM (pOHE IMPH AOCTATOYHOM OOKOBOM OCBEIIEHUM (JIHEBHOM, HCKYCCTBEHHOM).
Br10epuTe MoaxoIAIy0 XapakTepUCTUKY U3 PUBEIACHHBIX B TA0II. 5.

Tabmuma 5
MyTHOCTH BOABI
MyTHOCTh HE 3aMeTHA (OTCYTCTBYET) Cnabo myTHas
Cnabo omanecrupyromas MyTtHas
Onaneciupyronias OueHb MyTHas

IHenncrocTh. [IeHUCTOCTHIO CUMTAETCSI CTOCOOHOCTH BOJbI COXPAHSTh
UCKYCCTBEHHO CO3JaHHYIO0 TeHy. JlaHHBIM Moka3aTesib MOXET ObITh HC-
MOJB30BAH JJI1 KAQYECTBEHHOW OIEHKU MPUCYTCTBHUS TAaKUX BEIIECTB, KakK
JETEPreHThl (MOBEPXHOCTHO AKTUBHBIE BEHIECTBA) MPUPOJHOTO M MCKYCCT-
BEHHOTO MMPOUCXOXKIEHHUS U JP.

[IeHnCTOCTh OMNpENENaoT, B OCHOBHOM, IIPM aHAJIN3€ CTOYHBIX U 3a-
I'PSI3HEHHBIX TPUPOIHBIX BO/I.

Meroauka ananusa npocrta: koiaoy Ha 0,5 11 3anonHstoT Ha 1/3 BoaoH,
B30anThIBatOT 0k0J10 30 cek. I[Ipoba cuuTaeTcss MoNOXKUTEIBHOM, €CIU TIeHa
coxpansetcsa 6onee 1 muH. Bennuuna pH BoJibl ipu 3TOM npoueaype J0JK-
Ha OBITh 6,5-8,5 (py HEOOXOAMMOCTH BOJTY HEUTPAIU3YIOT).

1.2.3. I'mapoxuMuyecKue nNoKa3areju

JlanHas rpynmna BKJIOYaeT MOKa3aTesiv, CBOMCTBEHHBIE BOJIE B €€ €c-
TECTBEHHOM (TIPUPOJHOM) COCTOSIHUU, XapaKTEPU3YIOIINE XUMUYECKUUA CO-
CTaB BOJIbI M OMpeJielisieMble, KaK MPaBUIO, THAPOXUMUYCCKUMH MeTodamu. B
YHCJIO OCHOBHBIX THIPOXMMHYECKHX IMOKa3aTelie KauyecTBa BOJIbI BXOJST:
BOJIOPOAHBIN ToKa3ateiab (pH), pacTBOpeHHBIN KHUCIOPOJ, MUHEpaIU3aIus
(aHMOHBI — KapOOHATHI, THAPOKAPOOHATHI, CyJIb(aThl, XJIOPUIbI; U KaTHOHBI —
KaJIbIMM, MarHui, HaTpUi M KaJluil), CyXol OCTaToOK, 0OIas >KeCTKOCTh, OHO-
T'€HHBIE DJIEMEHTHI (HUTpaThl, (hocdhaThl, aAMMOHHI, HUTPUTHI), GTOPHUIBI, Kee-
30 obmiee. KonnduecTBeHHBIE MaHHBIC IO 3TUM IMOKa3aTeNIsIM 3aHUMAlOT 3Ha-
YUTEJIbHOE MECTO B COBOKYMHOCTH JIaHHBIX O COCTOSIHUM BOJIHOTO OOBEKTa U
MOTYT OBITH OIpEJEIeHbI 0€3 CEepbEe3HBIX TPYIHOCTEU MOJEBBIMU U JIabopa-
TOPHBIMU METOJIaMH, TIPU COOJIFOJIEHUH TTPaBUI 0TOOpA U XpaHEHUS TTPOO.

Booopoonwuit noxazamens (pH). Conepxanue MOHOB Bojopoaa (THI-
pokconus — H3O") B npupoHBIX BOJAX ONpeseNnsercs B OCHOBHOM KOJIUYe-
CTBEHHBIM COOTHOIIIEHUEM KOHIUEHTPAIUA YTOJIbHOW KUCJIOTHI U €€ NOHOB:

CO; + H0 & H' + HCO'3 < 2 H" + CO5™.
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Jlnst ynoOcTBa BBIpaKEHUS COACP)KaHUS BOJOPOJAHBIX MOHOB OblLiIa BBE-
JIeHa BEJIMUYMHA, MMPEICTABIISIONas coooi JorapudM WX KOHIICHTpAIUHU, B3s-
ThIN ¢ 0OpAaTHBIM 3HAKOM:

pH =-Ig[H"].

JI71s1 MOBEPXHOCTHBIX BOJI, COACPKAIIMX HEOONBIINE KOJUYECTBA TUOK-
CUJla yriiepoja, XapakTepHa mienounas peakuus. Ismenenus pH tecHo cBs-
3aHbl ¢ mporeccamMu dorocuHTe3a (mpu norpednenun CO, BOJHOU pacTu-
TEJIbHOCTHIO BBICBOOOXKIaroTcsi MoHBI OH'). McTouHnKOM HMOHOB BOJOpOJIa
ABJISIFOTCS TAK)KE TYMYCOBBIE KHCJIOTBI, MPUCYTCTBYIOMIKME B mo4Bax. [ uapo-
JIM3 COJIEU TSKEJIBIX METAIIJIOB UTPAET POJib B TEX CIydasx, KOrjaa B BOAY IO-
NajalT 3HAYUTEIbHBIE KOJMYECTBA CYJb(aToB Keje3a, aJlOMUHUS, MEIU U
JIPYTUX METAJLIOB:

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

3nayenue pH B peuHbIX BoJiax 0OBIYHO BapbUpyeT B mpenaenax 6,5-8,5, B
atMocepHbix ocaakax 4,6—6,1, B Oomorax 5,5-6,0, B MOpPCKHUX BOAax
7,9-8,3. KoHIieHTpaIys HOHOB BOJOPO/ia MOABEPKEHA CE30HHBIM KOJICOaHHU-
saM. 3umoit BenmmunHa pH 1711 G0IBITMHCTBA PEYHBIX BOJ cocTaBiseT 6,8—7,4,
neroMm 7,4-8,2. Bennunna pH npupoaHbIX BOA ONPENENSIETCS B HEKOTOPOU
CTEIIeHHU IeoJoTuel BoJocOopHOTo OacceiiHa.

B cooTBeTcTBUU C TpeOOBAHUSIMH K COCTAaBY M CBOMCTBAM BOJIbI BOJIO-
€MOB Y MYHKTOB MUTHEBOIO BOJOMOJIb30BAHUS, BOJIbI BOJHBIX OOBEKTOB B
30HaX peKpealuu, a TakKe BOJbI BOJJOEMOB PHIOOXO03MCTBEHHOTO Ha3HaYe-
HUs BennuuHa pH He HOoJKHA BBIXOAWTH 3a MPEAeiibl UHTEPBAIA 3HAUYCHUN
6,5-8,5.

Bennunna pH BoAbI — 0JIMH M3 BaXXHEUIIMX MOKA3aTEJIE KA4eCTBA BOI.
BenuunHa KOHIIEHTpAIlMd MOHOB BOJOPOJIa MMEET OOJIBIIOE 3HAYCHHUE IS
XHMHUYECKUX U OHMOJOTHMYECKUX IPOIECCOB, MPOUCXOIAIIUX B MPUPOIHBIX
BoJiax. OT BenuuuHbl pH 3aBUCHUT pa3BUTHE U KU3HEACATECIHLHOCTh BOJIHBIX
pacTeHuil, yCTOMYMBOCTh Pa3IMYHBIX (POPM MUTpAIMU FIEMEHTOB, arpec-
CHUBHOE JICMCTBHE BOJbI HAa MeTaulbl U OeToH. Bemnunna pH Boabl Takke
BJIMSIET Ha TMPOLECCHI MPEBPAIICHUS PA3TUYHbIX (POpM OMOTEHHBIX DJIEMEH-
TOB, U3MEHSET TOKCUYHOCTh 3arpSA3HSIONINX BEIIECTB.

B BooemMe MOHO BBIAEIUTh HECKOJBKO 3TAllOB MPOIEcca €ro 3aKucie-
Hus. Ha nmepBom stane pH mpaktudecku He MeHsieTcs (MOHBI OMkapOoHarta
YCIIEBAIOT MOJNHOCTHIO HeliTpanu3osath Housl HY). Tak npojomkaeTcs 10 Tex
nop, Mnoka oOI1as meJI0YHOCTh B BOJ0eME He ynaaeT npumepHo B 10 pa3 1o
BeanunHbBI MeHee 0,1 MOJ'IB/,Z[Ms.

Ha BTOpoM aTare 3akucieHus BojgoeMa pH Bojibl 0OBIYHO HE TTOJHUMA-
eTcs Bhiie 5,5 B TedeHue Bcero rojga. O Takux BOJOeMax TOBOPAT Kak 00
YMEpPEHHO KUCJBIX. Ha 3TOM 3Tare 3akuciaeHUs] MPOUCXOAAT 3HAYUTEIbHBIC
M3MEHEHHUS B BUJJOBOM COCTABE KHBBIX OPTaHU3MOB.
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Ha Tperbem stare 3akucieHus Bogoema pH crabmimmsupyeTcst Ha 3HaUe-
Husx pH<S (ob6sruno pH 4,5), naxe ecnu armochepHbIe 0CaTKH UMEIOT 00-
Jee BbICOKME 3HaueHUsi pH. DTo CBS3aHO C MPUCYTCTBHEM T'yMYCOBBIX Be-
IIECTB U COCTMHECHU aTFOMUHUS B BOJOEME U TIOUBEHHOM CJIOE.

[TpupoaHbie Boabl B 3aBUCUMOCTH OT pH parmoHanpHO JeIUTh HA CEMb
rpynn (ta6m. 6) [1].

Tabmuma 6
I'pynnsl npupoanbix Bojg B 3aBucumoctu ot pH
I'pynna pH IIpumeuanue
CHIIBHOKHCIIBIE BO- <3 pe3yabTaT THUAPOJIM3A COJIEM TSDKENbIX METAJlJIOB
JTBI (11axXTHBIE U PYJHUYHBIE BOJbI)
Kucneie Boasl 3-5 MOCTYIUICHHE B BOJY YTOJIBHOM KHUCIIOTHI, ()yJIBBOKHC-

JIOT W OPYTUX OPraHHYCCKUX KHCJIOT B PE3YJIbTATC
Pa3JI0KCHN OPraHNYICCKUX BCUICCTB

CrnaGokucibie BOABI 5-6,5 | mpucyTCTBHE TYMYCOBBIX KHCJIOT B TIOUYBE U OOJIOTHBIX
BOJIaX (BOJIbI JICCHOM 30HBI)

Hetitpanbubie Bogsl | 6,5-7,5 | nanmmuue B Bogax Ca(HCO3),, Mg(HCO3),

Cnabolenoynbie 7,5-8,5 | mamnume B Bomax Ca(HCO3),, Mg(HCO5),
BOJIbI

[llenounbie BOABI 8,5-9,5 | mpucyrcrue Na,CO3 i NaHCO3
CHJIBHOIIIETOYHBIE 9,5 npucytrctBue Na,CO3; mmm NaHCO3
BOJIbI

N3mepenne pH npu KOHTpoOJe KavyecTBa NMPUPOIHOW W MUTHEBOM BOJBI
IIPOBOJUTCS MPAKTUYECKU MoBceMmecTHO. st onpenenenus pH ucnonb3yror
pH-MeTpuio 1 BU3yaJbHYHO KOJOPUMETPUIO. pH-MeTpus npenmnonaract u3me-
peHue BOJAOPOJIHOTO MOKA3aTessl ¢ MOMOIIBIO CTAIIMOHAPHBIX (JIA0OpaTOPHBIX)
npubopoB — pH-MeTpoB, B TO BpeMsl Kak BU3YyalbHO-KOJIOPUMETPUUECKOE OIl-
peneneHne MpoBOAAT C MCHOJb30BAHUEM MOPTATUBHBIX TECT-KOMIUIEKTOB, OC-
HOBAHHBIX HAa PEAKIMU YHUBEPCAIHLHOTO WM KOMOMHUPOBAHHOTO MHAUKATOPA
C BOJOPOJHBIMU MOHAMHM, COIPOBOMNAAKOUIENCS N3MEHEHHEM OKPAaCKH PaCcTBO-
pa. ToyHOCTh WM3MEpPEHHSI BOJOPOAHOrO MOKazaTens ¢ noMombio pH-merpa
MOKeT ObITh BhICOKA (10 0,1 equnamipl pH 1 MeHee), ¢ TOMOIIBI0 BU3YaJIbHO-
KOJIOPUMETPUUECKUX TECT-KOMILIEKTOB — O0K0JIO 0,5 enmunauie! pH.

B HekoTOpbIX ciaydasx — JJisi OBICTPOrO aHajiu3a HEU3BECTHBIX PacTBO-
poB ucnoiszyercs pH-unaukaropHas Oymara, UMeroIasi TOYHOCTh OTpeJie-
nenust pH He Oosee 1, 4TO HETOCTATOUHO JIJIsl BBHITIOJIHEHUS aHAIN3a MPUPOJ-
HOM M MUTHEBOM BOJABL. Huxke mpuBOAUTCA BHU3yalbHO-KOJIOPUMETPUUYECKUI
Mmetoa onpeaenenust pH kak Haubosee MpoCcToil ¥ TOCTYIHBIN.

Oobopyoosanue u peakmueul
[Munerka-kanenpauna (0,1 mut); MpOOMPKH KOJIOPUMETPHUECKHE C METKOH
«5 MJ»; pacTBOp YHHBEPCAIBHOIO HMHIMKATOpPA; KOHTPOJIbHAS IIKajla 00paslioB
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okpacku pactBopoB aisa onpeaenenust pH (pH 4,5; 5,0; 5,5; 6,0; 6,5; 7,0; 7,5; 8,0;
8,5) U3 cocraBa TeCT-KOMILIECKTA WM IPUTOTOBJICHHAS CAMOCTOSTEILHO.
O IpHUroTOBJIICHUH PACTBOPOB CM. MPHUIIOKEHHUE 3.

Bovinonnenue ananusza

1. Konopumerpruyeckyto MpOOUPKY CIOJOCHUTE HECKOJbKO pa3 aHa-
au3upyeMon Bojiol. B mpoOupKy HajelTe A0 METKU aHAJIU3UPYEMYIO BOIY
(5 m).

2. JloGaBbTe mumeTkou-kamenpHUIleH 3-4 kamam (okoso 0,1 mur) pac-
TBOpPA YHUBEPCAIBHOTO UHINKATOPA U BCTPSIXHUTE TPOOUPKY.

3. Okpacky pacTtBopa cpa3y K€ CpaBHUTE C KOHTPOJIbHOW IIKaJoii,
BBIOMpas ObKalIIMi 1Mo XapakTepy OKpacku oOpasell mikaibl. OKpacky Ha-
OJro/1aiiTe CBEpXy 4epe3 OTKPHITOE OTBEPCTUE MPOOUPKH Ha OesioM (poHe npu
JIOCTATOYHOM OCBEILCHUH.

Koumpons mounocmu onpeoenenus 6000po0H020 noKazamens

KOHTpOJIb TOUHOCTH aHaJIM3a MOKET OBbITh BBIIOJIHEH MTyTEM TECTUPOBA-
HUS CHEUaIbHO TPUTOTOBIECHHBIX KOHTPOJBHBIX Oy(epHBIX pPacTBOpPOB,
uMeroImux 3HaueHus: pH, Onu3Kkue K mpuBeIEeHHBIM 00pasiiaM Ha KOHTPOJIb-
HoM mmikane. Jlyist kouTposist 3HaueHud pH OydepHbIX pacTBOPOB pEKOMEHTY-
eTcsi ucrnoin3oBaTh pH-Merp. bydepHbie cMmecu mis NMPUTOTOBIEHUSI KOH-
TPOJIbHBIX PACTBOPOB MPHUBEJECHBI B PUIIOKEHNH 1.

Kuciaotnoctb. KucioTHOCTh IPUPOIHBIX U CTOUHBIX BOJI ONPEIENACTCS
UX CIIOCOOHOCTBIO CBS3BIBATHh THJIPOKCUA-HOHBIL. Pacxoll rujpokcuyia oTpa-
KaeT OOy KUCIOTHOCTH BOJIbl. B OOBIYHBIX HPUPOJHBIX BOJAX KHUCIOT-
HOCTbH B OOJIBIIIMHCTBE CITy4aeB 3aBHCHUT TOJIBKO OT COJIep>KaHMUsI CBOOOJIHOTO
THOKCUIa yriepoaa. ECTeCTBEHHYIO0 4acTh KMCIOTHOCTH CO3/Ial0T TaKXKeE Ty-
MUHOBBIE M JAPYTUe clladble OPraHMYECKHEe KUCIOTHI U KaTHOHBI CIa0BIX OC-
HOBaHWH (MOHBI aMMOHMS, KeJie3a, alIlOMUHMS, OPTraHUYECKUX OCHOBAHUM).
B stux cnyuasx pH Bonbl He ObiBaeT HUXE 4,5.
B 3arps3HeHHBIX BOJOEMaX MOXET COJIEPKAThCS OOIBIIOE KOJIMYECTBO
CUJIBHBIX KHCIIOT WJIM MX COJIeH 3a cueT cOpoca MPOMBIINUIEHHBIX CTOYHBIX
BoJ. B aTux cnyuasx pH moxert ObiTh HUXKE 4,5. YacTh 0011IeH KUCTOTHOCTH,
cHkaromet pH 1o BenmuuH <4,5, Ha3bpIBa€TCsl CBOOOTHOIA.
KucnorHocts BoABI 00YCIIOBIIEHA COJEPKAHUEM B BOJIC BEIIECTB, pea-
TUPYIOIINX C THAPOKCO-aHMOHAMU. K TakM COETUHEHUSIM OTHOCSITCSL:
1) cunbnbie  kuciotel: coisHas (HCI), asornas (HNO3j), cephnas
(H2S0,);

2) cnabpie kuciotel: ykcycHas (CH3COOH); cepaucras (H,SOj3);
yronbsHas (H,CO3); cepoBomopoanas (H,S) u 1.1

3) katHoHBI C1a0bIX ocHoBaHWi: amMmoHui (NH,4); KaTnoHbl opranuye-
CKUX AMMOHUWHBIX COCIMHECHUU.
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KucnorHOCTh TpOOBI BOJIBI U3MEPSCTCS B T/9KB/JI MM MI-3KB/J1 U OTIPEIC-
JSIeTCS KOJIMYECTBOM CHJIBHOM I1IeJI0YHM (0OBIYHO MCTONB3YyI0T pactBopsl KOH
nm NaOH ¢ xonnentparmeit 0,05 v 0,1 r-3KB/11), U3pacx010BaHHON Ha HEH-
TpaJau3aluio pacTBopa. Paznuyaior cBOOOJHYIO U OOIIYIO0 KUCIOTHOCTH BOJIBI.
CB0O0OO/IHAsI KUCIOTHOCTh OMPEEISIETCS] IPU TUTPOBAaHUU 110 3HaueHuit pH 4,3-
4,5 B TPUCYTCTBHM B Ka4eCTBE WHIUKATOpAa METHIOBOTO OPAHXKEBOTO.
B stoMm muamnasone orturpoBsiBatorcs HCI, HNO3, H,SO4, H3PO,.

OO0mrast KUCIOTHOCTh OMPEEISAETCS TMPU TUTPOBAHWUU 1O 3HadeHud pH
8,2-8,4 B npucyrctBuu ¢eHondralienHa B KauecTBe MHAWKaTopa. B aTom
JIMAana3oHe OTTUTPOBBIBAIOTCS Ci1a0ble KUCIOTHI — OpraHUYECKHEe, YroJibHasl,
CEpOBOJIOPOIHAS, KATUOHBI CIA0BIX OCHOBAHMIA.

EcTtecTBeHHAast KUCIOTHOCTh OOYCJIOBJIEHA COJAEPKaHUEM ClIa0bIX opra-
HUYECKUX KUCJIOT MPUPOTHOTO MPOUCXOKIAEHHUS (HApUMep, TYMUHOBBIX KH-
CJIOT). 3arps3HEHUs, MPUIAIOIINE BOJAE MOBBIIIICHHYIO KHUCIOTHOCTH, BO3HU-
KarOT TIPU KUCIOTHBIX JOXKISAX, PH MOIMAJaHUNA B BOJOEMBI HE TIPOIIEIIITNX
HEUTpaHM3aIMI0 CTOYHBIX BOJI TPOMBIITUICHHBIX TPEATPUITHH H JIP.

Ilenounocts. [log 1MIEIOYHOCTHIO MPUPOIHBIX WM OYHIIEHHBIX BOJ
MOHUMAIOT CIIOCOOHOCTh HEKOTOPBIX HMX KOMIIOHEHTOB CBS3bIBAaTh SKBHBA-
JIEHTHOE KOJIMYECTBO CUJIBHBIX KUCIOT. K TaKUM COeTMHEHUSIM OTHOCSITCS:

1) cunpnpie menoun (KOH, NaOH) u neryune ocHoBaHus (Hampumep,
NH3-H,0) , a Takxe aHWOHBI, 00YCIOBIMBAIONINE BBICOKYIO IIEIOYHOCTH B
pe3yIbTaTe THAPOIM3a B BOJHOM pactBope mpu pH > 8,5 (CO5™, Sy, PO,
Si0s* u ap.);

2) crna0ble OCHOBAaHUS U aHUOHBI JIETYYHX W HEJICTYUYHX CIA0OBIX KUCIIOT
(HCO3', H,PO, , CH3COO’, HS', aHMOHBI TYMHHOBBIX KHCIIOT | JIp. ).

[IlemourocTh OOYCIOBIICHA HAIMYUEM B BOJIE aHHOHOB CIAOBIX KHUCIIOT
(kapOoHATOB, THUAPOKAPOOHATOB, CUIMKATOB, OOPATOB, CYyIh(OUTOB, THIPO-
Cynb(uTOB, CyIb(UIOB, THAPOCYIb()HUIOB, aHHOHOB TYMHUHOBBIX KHCJIOT,
docdaror). Ix cymMa Ha3biBaeTcs 001eil mea04HocThI0. BBUTY HE3HAUH-
TEJIbHOW KOHIIEHTPAIUM TPEX IMOCIEAHUX HMOHOB OOINasi IMIEJIOYHOCTh BO/IbI
OOBIYHO OTPEACISIETCS TOJBKO aHMOHAMM YTOJIbHOM KUCIOTHI (KapOoHaTHas
IIEJIOYHOCTD). AHUOHBI, TUJIPOJIU3YSCh, 00Pa3yIOT THAPOKCUI-UOHBI:

CO;” + H,0 < HCO; + OH;

HCO3 + Hzo = H2C03 + OH".

[IlenoyHoCTh OmpenenseTcss KOJUNYEeCTBOM CHUIIBHOW KHCIIOTHI, HE00XO-
muMoit st Hefftpanmsamus 1 am° Bogsl. IL[e09HOCTS GOJBIIMHCTBA TIPH-
POJHBIX BOJI OMPEIEISIETCS TOJBKO THAPOKApOOHATAMU KaJbIUsS W MarHWMs,
pH 5Tux BOx He npeBbIaeT 8,3.

OmnpeneneHre METOYHOCTH TIOJIE3HO TPU JO3UPOBAHUU XUMHUUYECKUX
BEIIIECTB, HEOOXOAMMBIX Ha 00pabOTKYy BOJ JJIsI BOJOCHAOXKEHUS, a TaKKe
IIPU pPeareHTHOM OYMCTKE HEKOTOPBIX CTOYHBIX BOA. OnpeeneHue meI0uHo-
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CTH TIPU U30BITOUYHBIX KOHIEHTPAIUAX IIETIOYHO3EMETBHBIX METAIIJIOB BAKHO
IUIsl YCTAHOBJIEHWHM MPUTOJHOCTH BOJBI I Mppurauuv. Bmecre co 3Haye-
HUsMHA pH 1IET0YHOCTH BOJIBI CIYKUT JJIA pacueTa coJepKaHusi KapOOHATOB
U OajlaHca yroJbHON KUCIOTHI B BOJIE.

[IlenouyHOCTH MPOOBI BOJABI U3MEPSAETCS B T-3KB/J1 WJIM MT-3KB/JI U OIpe-
JENSETCS] KOJTMYECTBOM CUIIBHOW KUCIIOTHI (OOBIYHO HCHOJIB3YIOT COJIIHYIO
kucioty ¢ kKoHnentpanueit 0,05 wim 0,1 r-3xB/11), U3pacx0q0BaHHON HA HEH-
TpaIu3aluIo pacTBOpA.

[Tpu HerTpanuzaumu 110 3HayeHuit pH 8,0 — 8,2 B kauecTBe MHIUKATOPA UC-
noJb3yrT Genondranent. OnpeaensiemMas TakuM 00pa3oM BeJTMUMHA Ha3bIBACT-
csi cBOOOHOM Mmiesioubto. [Ipu HelTpanu3anuu 10 3HaueHuit pH 4,2 — 4,5 B ka-
YECTBE MHAMKATOpPA HCHOJIb3YIOT METWUJIOBBIM OpaHXeBbld. OmpexnensemMas
TaKUM 00pa3oM BeJIWYMHA Ha3bIBaeTCsa oOmiei menouyHocthio. Ilpu pH 4,5
npo0Oa BOJIbl UMEET HYJIEBYIO IIETOYHOCTb.

1.2.4. MuHepaJIbHBII COCTAB

MuHepanuzanusi — CyMMapHOE COJAEPKAaHUE BCEX HAWJICHHBIX MPU XU-
MHUYECKOM aHaJu3€ BOJIbl MHUHEPAJbHBIX BEIIECTB; OOBIYHO BBIPAXKAETCS B
mr/am°® (zo 1000 Mr/am®) 1 %o (IPOMMILTE HITH THICSHHAS OIS [IPH MUHEpa-
mu3aiuu 6osiee 1000 MP/,Z[M3).

Munepanu3zaiusi IPUPOHBIX BOJI, ONMPEETSAIONIas UX yACIbHYIO 3JIEK-
TPONPOBOJAHOCTh, U3MEHAETCS B IIUPOKUX Tipesenax (Tadu. 7). boapmmHCTBO
PEK UMEEeT MUHEPAIU3aLMI0 OT HECKOJIBKUX JECSITKOB MUJIUTPAMMOB B JIUT-
pe 10 HECKOJIBKUX COTeH. MUHepanu3alys Moa3eMHBIX BOJ M COJICHBIX 03€p
u3MeHsiercss B uatepnaie ot 40-50 MF/,Z[M3 10 650 r/kr (INIOTHOCTH B 3TOM
cilydae yXKe 3HaAYMTEeIbHO OTJIMYAETCS OT €AWHUIIB). MUuHepanu3aius aTMo-
chepHBIX 0CaJKOB COCTaBIsAET OT 3 110 60 MF/,Z[M3 )

TaOmuma 7
Knaccudukanusi npUpPoOIHBIX BOA 0 MHUHEPAJTH3AIHT
Kareropus Box Munepanuzanus, r/I[M3
YapTpanpecHsbie <0,2
[IpecHbie 0,2-0,5
Bospl ¢ OTHOCHTENHHO MOBBINNIEHHOW MUHEpaTH3alen 0,5-1,0
CoioHOBAaThIE 1,0-3,0
Conensle 3-10
Bo/1ibI HOBBIIIIEHHON COIEHOCTH 10-35
Paccoubl >35

MHorue npou3BOJICTBA, CEIBCKOE XO3SIMCTBO, MPEANPUATHS TTUTHEBOTO
BOJIOCHA0XKEHHUS TIPEBSBIISIIOT ONPEICICHHbIE TPEOOBaHUS K KaueCTBY BOJI,
B YaCTHOCTH, K MUHEpaJIU3aIlui, TaK KaK BOJBI, COJieprKaliie OOJIbIIoe KO-
JIMYECTBO COJIEW, OTPUIIATEIIPHO BIUSIIOT HA PACTUTEIbHBIC U KUBOTHBIEC Op-
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raHU3Mbl, TEXHOJIOTHIO TMPOU3BOACTBA U KA4YECTBO MPOAYKIIMU, BBI3BIBAIOT
o0pa3oBaHKE HAKUIHU HA CTEHKAaX KOTJIOB, KOPPO3UIO, 3aCOJICHHUE TIOYB.

B cooTBEeTCTBHMM C THTUEHUYECKUMHU TPEOOBAHUSAMHU K KAaYECTBY IMHUTh-
€BOM BOJIbI CyMMapHasi MUHEpaInu3aius He JI0JKHA MPEBBIIIATh BEIUUYUHBI
1000 mr/om°. TIo cornacoBaHHIoO ¢ OpraHamMu JernapTaMeHTa CaHATHUIHAI-
30pa s BOJOIPOBOJA, MOJAIOIIETO BOJY 0O€3 COOTBETCTBYIOIIEH 00pa-
O0OTKM (Hampumep, U3 apTe3UAHCKUX CKBAXKHUH), JIOMYCKAETCS YBEIUYEHUE
MuHepanmu3auu 10 1500 MF/I[M3).

MunepanbHbI COCTaB BOJIBI HHTEPECEH TEM, YTO OTpakaeT pe3yabTaT
B3aMMOJICCTBHUS BOJbI Kak (U3nuecKoi (ha3bl U Cpeabl )KU3HU C APYTUMH
dazamu (cpemamu): TBEpJIOH, T.€. OEPETOBBIMHU MOJICTUIAIOIIMMU, a TaKXKe
OYBOOOPA3YIOIMMHA MUHEPAJIAMH M TIOPOJIaMU; ra3000pa3HOi (C BO3MYIII-
HOM cpeJioi) U cojieprKaleiicss B He BiIaro U MUHEpaIbHBIMU KOMITOHEH-
Tamu. Kpome Toro, MUHEpasbHBIA COCTaB BOJIbI OOYCJIOBJICH IIEJIBIM PSJIOM
MPOTEKAIOIIUX B Pa3HbI cpefax (PU3MKO-XUMHUUYECKUX U (PU3UYECKUX MPO-
I[ECCOB — PAaCTBOPEHUS U KPUCTAJUIM3ALUM, TIENTU3AIMA U KOAryJisil[uu, ce-
JTUMEHTAIlM, UCTIApEHUs U KOHJCHCAIlMU U Jp. boibiioe BIusHUE HA MUHE-
pajdbHBIA COCTAaB BOJBI MTOBEPXHOCTHBIX BOJOEMOB OKAa3bIBAIOT MPOTEKaro-
nuye B aTMocdhepe M B JIPYyrUX Cpellax XMMHYECKHE PEaKIuu C y4acTHeM
COEJIMHEHUM a30Ta, yIiiepo/jaa, KUCI0poaa, Cephl U JIp.

MOXHO BBIJIETUTH JIBE TPYMIbl MUHEPATBHBIX COJIEH, OOBIYHO BCTpEYAIO-
IUXCS B IPUPOJIHBIX BOJax (Tadm. §).

Tabnuua &
OCHOBHBbI€ KOMIOHEHTHI MHHEPAJIBLHOT0 COCTABA BO/IbI

KOMIOHEHT MUHEPaITbHOTO COCTABa BObI | IIpeeNIbHO JONYCTHMAs KOHI[GHTPALHS

I'pynna 1

Kamuonw:
Kamsrmit (Ca”) 200 mr/n
Hatpuii (Na") 200 mr/n
Maruuii (Mg”) 1000 mr/i

AHuonw

I'uppokapoonat (HCO; ) 1000 mr/it
Cynsar (SO,°) 500 mr/n
Xnopung (C1 ) 350 mr/n
KapGonar (CO3°) 1000 mr/n

I'pynmna 2

Kamuonwi
Ammonnit (NH,) 2,5 mr/n
Tsxenpie MmeTauibl (Cymma) 0,001 mMoIB/T
Kenezo obuiee (cymma Fe®* u Fe™) 0,3 mr/n

Anuonwi

Hutpatr (NO3) 45 mr/n
Oprodochar (PO, 3-5 Mr/n
Hutput (NO,) 1 mr/n
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Kak BusHO 13 TabJ1. 8§, OCHOBHOM BKJaJl B MUHEPAJIbHBINA COCTaB BHOCST
coiv 1-¥ rpynmbl (OHU 00pa3ylOT TaK Ha3bIBAEMbIE «TJIaBHBIE MOHBI»), KOTO-
phI€ OMpEETAIOT B MEPBYIO0 ouepeab. K HUM OTHOCSATCS XJIOpHUABI, KapOoHa-
ThI, TUAPOKAPOOHATHI, CyJb(aTbl. COOTBETCTBYIOIIUMHU KaTHOHAMU ISl Ha-
3BAHHBIX AHWOHOB SIBJISIFOTCS KAJIMM, HaTpUHW, KaJibluid, Marauii. Conu 2-i
TPYIIIbI TAK)Ke HEOOXOIMMO YUYUTHIBATH MIPU OIIEHKE KayecTBa BOJIbI, T.K. HA
KXyl U3 HUX ycTaHoBjieHO 3HaueHue I[1JIK, XoTs oHM BHOCST He3HAUU-
TEJIBHBIN BKJIAJ] B COJIECOAEPHKAHUE TPUPOIHBIX BOJI.

CooTHOIIIEHUE KOHIICHTPAIMX B BOJIC TVIABHBIX MOHOB (B MI-3KB/JT) OTIPE1EIIs-
€T Munvl XUMUYECKo20 COCmasa 600vl. B 3aBUCUMOCTH OT Mpeo0Ia aroIiero
BUJIa aHMOHOB (>25 % dSKBUBaAJIEHTA MPU YCIOBUU, YTO CYMMbI MI-9KB aHHO-
HOB ¥ KaTUOHOB MPUHUMArOTCs paBHBIMU 50 % COOTBETCTBEHHO KaXK/as) pas-
JUYAIOT BOABI THAapokapOoHaTHOTro kiacca (koHmeHTpanus HCO; >25 %
9KB. aHUOHOB), cyibdhaTHoro (SO4 >25 % 3KkB.), xsmopumanoro (C1 >25 %, 7kB.).
WNHorja BBIIETAIOT TaKXKE BOJIBI CMENIAHHBIX, WU MPOMEXKYTOYHBIX, TUIIOB.
COOTBETCTBEHHO, CpPE/Ii KATUOHOB BBIJICSIOTCS TPYIIbl KaJIbI[MEBBIX, Mar-
HUEBBIX, HATPUEBBIX WJIU KAJIMEBBIX BOJI.

MuHnepanu3zamusi BOJIbI UMEET BaKHEWIIee 3HAUYCHUE INPH XapaKTepH-
CTUKE XMMHYECKOTo cocTaBa BOJ. IIpu 3TOM MpOBOAST aHAJIM3bI BOJBI Ha
CoJZiep)KaHWE€ MUHEpPaJbHBIX KOMIIOHEHTOB B Pa3JIMYHbBIC MEPUOIBI: JJIS T10-
BEPXHOCTHBIX BOJ — B 3UMHIOI0 MEKEHb, BECEHHEE MOJIOBO/IbE (ITHK), JIETHE-
OCEHHIOK MEXEHb, JIETHE-OCCHHUHN MaBOJIOK; /I BOJI 3a00JI0YEHHBIX y4acT-
KOB — B 3UMHIOI0O MEXEHb; BECEHHEE IOJIOBOJIbE, ISl TOYBEHHBIX BOJ — B
3UMHIOI0 MEXEHb, BECCHHEE TTOJIOBOJIHE U JIETHE-OCEHHIOI0 MEXEHb.

KonnienTpaiuym pacTBOPEHHBIX B BOJI€ MUHEpPAIbHBIX COJICH, OIpeie-
JSIOT, KaK MPaBWIO, XUMUYECKUMU METOJIaMH — TUTPUMETPUUYECKHUM, KOJIO-
puMerpudeckuM. KoHIEHTpaliuu HEKOTOPHIX KOMIIOHEHTOB (HampuMep, Ka-
THUOHOB HATpHsl, KaJus) B BOJIE MOXHO OIIEHUTh PACUETHBIMU METOJaMH,
UMes JaHHbIE 0 3HAYCHUSX KOHIEHTpALU JPYTruX KATHOHOB U AaHHOHOB.

KecTtkocTb. XKecTKOCTh BOJBI MPEACTABISET COOOM CBOMCTBO MPHUPO-
HOM BOJIbI, 3aBUCSIIIEE OT HAJIWYUs B HEU TNIAaBHBIM 00pa3oM pacTBOPEHHBIX
coJieH Kanblusl U Maraus. M3 Bcex cotieid, OTHOCSIIMXCS K COJISAM KECTKOCTH,
BBIJICTISIIOT THAPOKApOOHATHI, CyJbdaThl U xjaopuabl. CyMMapHOE cojepxKa-
HUE PACTBOPUMBIX COJIEH KaJblIMsl W MAarHUsl HAa3bIBAIOT 00ujell iHcecmko-
cmoio. OOIIas )KECTKOCTh MOAPA3ACISIETCS Ha KapboHamHyto, 00yCIOBIICH-
HYIO KOHIIEHTpAaIuen ruipokapOoHaToB (1 kapooHaToB npu pH 8,3) kanbius
U MarHusi, U HeKkapOOHamuyo — KOHIEHTPAIMIO B BOJI€ KaJbIIUEBBIX U Mar-
HUEBBIX COJIEH CHJIBHBIX KUCIOT. [IOCKOIBKY MpH KUTSTYEHUU BOJIBI (TOUHEE
npu temmeparype 6onee 60 °C) rumpoxapGOHATHI IEPEeXOMSIT B KapOOHATSI,
KOTOPBIE BBHITIAJAIOT B OCAJ0K, KApOOHATHYIO KECTKOCTh HA3bIBAIOT 8peMeH-
Hou Wi ycmparumou. OcTapIascs IMOcCjie KUISUYeHHS KEeCTKOCTh (00y-
CJIOBJICHHAs XJIOPHUIaMU WU CYJIb(aTamMu) HA3bIBA€TCS NOCMOSHHOLL.
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JKecTkocTh BOJIBI — OJIHO M3 BaXKHEHMIIIMX CBOICTB, NMEIOIIEe OOJIBIIOE
3HAYEHHE TIPU BOJIOMNOJIb30BaHMHU. Eciu B BOJE HAXOISIT MOHBI METAJLIOB,
oOpa3yroIe ¢ MbIJIOM HEPACTBOPUMBIE COJIA KUPHBIX KHUCJIOT, TO B TaKOM
BOJIE 3aTpyAHSAETCS 00pa3oBaHUE TIEHBI MPU CTUPKE O€Jbsl UJIM MBIThE PYK, B
pe3yJIbTaTe 4Yero BO3HUKAET OIIYIIEHUE >KECTKOCTU. KECTKOCTh BOABI Ma-
ryOHO CKa3bIBA€TCSl Ha TPyOONPOBOAAX MPU UCIOIH30BAHUM BOJbI B TEILIO-
BBIX CETSIX, MPUBOJUT K oOpazoBaHui0 Hakunu. [lo 3Tol mpuumHe B BOIY
MPUXOIUTCS T00ABIATH CHEIIUAIBHBIEC KCMATYAIOIINE» XUMHUKATHI.

B ecTecTBEHHBIX YCIOBHSIX MOHBI Kb, MATHUS U JPYTHX IIEI0YHO-
3eMEeJIbHBIX METaJIJIOB, 00YCIOBIUBAIOIINX JKECTKOCTh, IMMOCTYIAIOT B BOAY B
pe3yJibTaTe B3aUMOJICUCTBUS PACTBOPEHHOTO JTHUOKCHIA yriiepoja ¢ KapOo-
HATHBIMM MUHEpaJlaMH M JAPYTUX IPOIECCOB PACTBOPEHUS U XUMHYECKOTO
BBIBETPHUBAHUS TOPHBIX MOPOJA. MICTOUHMKOM ATHUX HOHOB SIBJISIOTCS TaKKe
MHUKPOOHOJIOTHYECKHE MPOIECChl, MPOTEKAIOMIKE B MTOYBaX Ha IUIOMIAJAU BO-
nocOopa, B IOHHBIX OTJ0XKEHMSIX, a TaKKE CTOYHBIC BOJIbI PA3IMYHBIX MPE/I-
MPUSTUH.

’KectkocTh BOJIBI KOJIEOJNETCS B IIMPOKUX Tpejenax. BBumy Toro, 4ro
COJISIMU KECTKOCTH SIBJISFOTCS COJIM Pa3HBIX KAaTHOHOB, MMEIOIINE Pa3HYIO
MOJIEKYJISIPHYIO MaccCy, KOHIIEHTPAIIUKM COJIEH JKECTKOCTH, U KECTKOCTh BO-
JIbI, U3MEPSIETCS B €UHUIIAX DKBUBAJICHTHONW KOHIIEHTPAIUU — KOJIMYECTBOM
r-3KB/1 wiad Mr-3kB/11. Boma ¢ kecTkocThi0 MeHee 4 MF-3KB/;[M3 CUATAETCS
MATKOM, OT 4 110 8 Mr-3KB/z[M3 — CpeIIHEN KECTKOCTH, OT § 10 12 MF-3KB/;[M3
— ’KECTKOH M BEIIIE 12 Mr-3KB/z[M3 — OQUYEHb XeCcTKOoU. OO0111ag KECTKOCTh KO-
Je0JeTcsT OT €IUHMIL IO JECATKOB, MHOIJAa COTEH MF-BKB/,Z[MS, npuyeM Kap-
OoHaTHas )KeCcTKOCTh cocTaBigeT 10 70—80 % oT 0011el )KECTKOCTH.

OObI4HO TIpe0bIIaIaeT )KECTKOCTh, 00YCIIOBIICHHAs HOHAMU KaJblHs (710
70 %); oqHAaKO B OTJEIBHBIX CIydasX MarHueBas )KECTKOCTh MOYET JOCTH-
ratb 50-60 %. XKecTkocTh MOPCKOH BOJBI M OKCAHOB 3HAYMTEIHHO BHIIIE
(IECSTKH M COTHH MT-3KB/IM°). JKECTKOCTh OBEPXHOCTHBIX BOJ MOIBEPIKEHA
3aMETHBIM CE30HHBIM KOJICOAHHMSAM, JTOCTHTasi OOBIYHO HAMOOJIBIIErO 3HaYe-
HUS B KOHIIE 3UMbI 1 HAUMEHBIIIETO B TIEPHUO/I TTOJTOBOIBS.

Bricokasi JKECTKOCTh YXY/IIA€T OPTraHOJICNTHYECKHE CBOMCTBA BOJIBI,
npujaBas e ropbKOBaThI BKYC M OKa3bIBas JEHWCTBUE HA OpraHbl MUIICBA-
peHusl.

JlonycTumas BeTudrHa OOIIEH KECTKOCTH ISl TUThEBOM BOJIBI U UCTOY-
HUKOB I[EHTPAJIM30BAaHHOTO BOJOCHA0XXEHUS COCTaBIIsIeT HeE OoJjee
7 Mr-3KB/J1 (B OTHENBHBIX CiIydasx — A0 10 Mr-skB/i), JUMUTUPYIOLIMN T10-
KazaTellb BPEJHOCTH — OPTaHOJICITHYECKUH.

[Ipenyaraemplii MeTO ONpeeNeHUs] OOIEH >KECTKOCTH Kak CyMMapHOU
MacCOBOM KOHIICHTPAIIUM KaTHOHOB KaJbI[Us M MarHusi OCHOBAaH Ha PEaKIUU
COJIEH KaJbIlusl U Mar"us ¢ peakTUBOM — TpUJIOHOM b (JIByHaTpueBOW COJIBIO
ATUJICHINAMUHTETPAYKCYCHOU KUCIIOTHI):
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Ca”"+Na,H,R=>Na,CaR+2H",

Mg~ +Na,HR=Na,MgR+2H".
rae R — pagukan sTiiIeHInaMUHTETPAyKCyCHOU KHCIIOTHI.

Anamm3 mpoBoIsAT B aMmmuadHoMm OydepHom pactBope mpu pH 10,0-10,5
TUTPUMETPUIECKIM METOJIOM B TMPHCYTCTBUM WHAWKATOpAa XpOMa TEMHO-
CHHETO KHUCJIOTHOTO.

OO0111y10 KeCTKOCTh (Cyyi ) B MI-AKB/ BBIYUCIISIIOT 110 (POpPMYIIE:

Cox( = VTp -H 1000/VA,
rane: Vip — 00beM pacTBopa TpujoHa b, M3pacxoqoBaHHOTO Ha THUTPOBA-
HUE, MII;

H - koHIEeHTpamusi TUTPOBAHHOTO pacTBOpa TpwioHa b ¢ ydeTrom
MOMPaBOYHOTO K03 PUIIMEeHTa, T-9KB/I;

V A — 00BbeM BOJIBI, B3SITOM Ha aHAJIU3, MII,

1000 — koadurmeHT nepecyera eTUHUI] U3MEPEHUSI U3 T-IKB/JI B MI-OKB/JI.

Onpenenenue 001en :KeCTKOCTH

Oobopyoosanue u peakmugnl

baHs BojisiHAs; HOKHUIIBI, MMAJIOUKA CTEKJISTHHAS; TTUIETKA Ha 2 MJI WM Ha
5 MJI ¢ pe3UHOBOM rpylIel (MEIUIIMHCKUM IIMPUIIEM) U COETUHUTEILHON TPYO-
KO, MUITeTKa-KaneIbHUIA; CKIITHKA ¢ MeTKOH «10 M.

Bona auctunnrpoBanHas; pacTBOp OypepHbIii aMMUAYHbBIN; PaCTBOP HH-
JTUKaTOpa XpoOM TEMHO-CHHET0 KUCIOTHOTO; pacTBop TpuiioHa b (0,05 r-aks/m).

O npucomognenuu pacmeopos cm. npulodicerHue 3.
Buvinonnenue ananusa

1. B cxisnky Hanente 10 M1 aHATU3UPYyEMOU BOIBI.

2. Jlob6aBbTe B CKIISTHKY MUIIETKaMH 6-7 Kareb pacTBopa Oy-
dbepHoro ammuayHoro W 4-5 kamenb pacTBOpa HMHIUKATOPA
XpOMa TEMHO-CUHETO KUCIIOTHOTO.

3. 'epMeTUYHO 3aKpOUTE CKIISTHKY TTPOOKOM U BCTPSIXHUTE JIJIsI
nepeMeNIMBaHUsl.

4. TlocTeneHHO TUTPYMTE COAECPHKUMOE CKIIIHKH PaCTBOPOM
TpuiioHa b /10 mepexo/1a OKpacku B TOYKE SKBUBAJIEHTHOCTH U3
BUHHO-KPACHOU B ApKO-roiyOyro. [leproauuecku BCTpsixuBaii-
T€ CKJSHKY JJIA MepeMenIMBanus mpoobl. Omnpenenure oobeM
pacTBoOpa, M3PacXO0BAaHHBIM Ha TUTPOBaHHE OOIIIEH KECTKOCTH
(V o> MIT).

5. Paccuuraiite BenuunHy oOmieh xxecTkocTh (Coyx) B M-
9kB/11 110 popmyie: Cox = Vox - O.
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Ipumeuanue. Tlocne n3MeHeHUs1 OKpacku MpoOy HEOOXOIMMO BBIIEPKATh €Il
0,5 MUH. AJIs1 IOJTHOTO NMPOTEKAHUS PEAKIMH, [TOCJI€ YeTro MPUHATH pelieHue 00 OKOH-
YaHUM TUTPOBaHMS (OKpacka pacTBOpPa MOXKET HECKOJBKO BOCCTAaHOBUThHCSA. B aTom
cilyyae Heo0X0IuMo T0OABUTH €llle HEKOTOPOe KOJIMUECTBO pacTBopa TpuiioHa b).

Kaapbumid. [ 1aBHBIMM MCTOYHHMKAMHM MOCTYIUIEHUS! KAJIBLUS B MOBEPX-
HOCTHBIE BOJbI SIBJISIFOTCS MPOLECCHl XUMUYECKOTO BBIBETPUBAHUS U PACTBO-
pPEHUSI MUHEPAJIOB, MPEXJE BCEro M3BECTHSKOB, JIOJJOMUTOB, THUIICA, Kallb-
UUCOJIEpKAIUX CUIIMKATOB W JPYTUX OCAJOYHBIX U MeTaMOpPUUECKUX
MOPO/I.

CaCO; + CO; + H,0 < Ca(HCO3), < Ca® + 2HCO;

PacTtBopeHHI0 CcOCOOCTBYIOT MUKPOOMOJIOTMYECKUE MPOLECCHl pasJio-
YKEHHSI OPTaHUYECKUX BEIIECTB, COTPOBOXKAAIOIINECS TOHMKEeHHEM pH.

Bbonbiiive koinuecTBa KaJbI[Usl BBIHOCITCS CO CTOUHBIMHM BOJIAMU CHUJIU-
KaTHOM, METAJUTypruYeCKOM, CTEKOJIbHONW, XUMHYECKON MTPOMBIIUIEHHOCTH U
CO CTOKaMU C CEJIbCKOXO3SIMCTBEHHBIX YroJuid, 0OCOOCHHO MPHU HUCIOJIb30Ba-
HUU KaJIbLIUICOIepKallMX MUHEPATbHBIX YI00OpEHUH.

XapakTepHOH 0COOCHHOCTHIO KAJIBIUS SBJISETCS CKIIOHHOCTh 00pa30BbI-
BaTh B MOBEPXHOCTHBIX BOAAX JOBOJBHO YCTOWYHBBIE MEPECHIIIECHHBIE pac-
tBops1 CaCO3. Nonnas dopma (Ca’") xapakTepHa TOTBKO I MaIOMUHEPa-
JIM30BaHHBIX MPUPOIHBIX BOJ. MI3BECTHBI JOBOJIBHO YCTOMYHMBBIE KOMILIEKC-
HbIE COCJIMHEHUSI KaJIbIIUsl C OPTaHUYECKUMU BEUIECTBAMU, COACPKAIUMUCS
B BOJE€. B HEKOTOpPHIX MaJOMHUHEPAIIM30BAHHBIX OKPAIICHHBIX BOJAX [0
90-100 % 1OHOB KaNbIMs MOTYT OBITH CBSI3aHBI T'YMYCOBBIMH KHCJIOTaMHU.

B pedHBIX BOJAX CONEPKAHHME KalblMsi PEIKO MpeBbimaer 1 r/am’.
OOBIYHO K€ €T0 KOHIEHTPAIMU 3HAYUTEITbHO HUXKE.

KoHiieHTpanus kaiapliisi B MMOBEPXHOCTHBIX BOJAaX MOJBEPXKEHA 3aMET-
HBIM CE30HHBIM KoJieOaHUsAM. B mepuosa MoHWKeHUs MUHepaIu3aluu (Bec-
HOM) MOHAM KalbllUs NPUHAJICKUT Ipeodiiaiatonias poJib, YTO CBSI3aHO C
JIETKOCTBIO BBIIIETAYMBAHUS PACTBOPUMBIX COJIEM KAJIBLUS U3 MMOBEPXHOCT-
HOTO CJIOS TTI0YB U MOPOJI.

ITJK,, kanpius coctasier 180 Mr//:[M3.

JIOBOIBHO JKE€CTKHUE TPEOOBAHUSI MO COJIEPKAHUIO KAJbIHS MPEIbSIBIS-
IOTCSl K BOJAM, MUTAIOIIAM MapOCUJIOBBIE YCTAHOBKH, IMOCKOJIBKY B IIPUCYT-
CTBUM KapOOHATOB, CyJab(aTOB W psAlia APYTUX aHUOHOB KaJbIMH oOpaszyer
IPOYHYIO HaKuIMb. JlaHHBIE O COAEpKAHUM KalblUs B BOJAX HEOOXOAMMBI
TaKXe MPHU PEIICHUHN BOMPOCOB, CB3aHHBIX C (POPMUPOBAHUEM XUMUUYECKOTO
COCTaBa MPUPOAHBIX BOJ, UX MPOUCXOXKICHUEM, a TAKKE MTPU UCCIEAOBAHUU
KapOOHATHO-KaJIbI[MEBOTO PABHOBECHSI.

Merton onpeneneHus MaccoBOM KOHIIeHTpanuu katuoHa kaiabius (I'OCT
1030) aHanmorvueH METOAY ONPEACNICHHS OOIIeH KECTKOCTH C PEaKTUBOM

34



TPWIOHOM b ¢ TOM pa3HMIEH, YTO aHAIU3 MPOBOAUTCSA B CHJIBHOUICIOYHOU
cpene (pH 12-13) B npuCYTCTBUU MHAUKATOPA MYPEKCHIA.

MaccoByl0 KOHIIEHTpAIMIO KaJIbLHS PACCUUTHIBAIOT IO pPE3yJbTaraM
TUTPOBAHUS IO TakoH ke popmyne. OnpeneneHruo Kajablus MEIIalT Kap-
OOHATHI U JUOKCHU/I YIJIEPO/Ia, YAAIsIEeMbIE U3 TTPOOBI TIPH €€ TOAKUCICHUH.

Onpenenenue KaabIUs

Obopyoosanue u peakmueul

banst BojsiHAsI, HOKHUIIBI, TTAJIOYKA CTEKIITHHAS, MTUATIETKA HA 2 MJI WJIM Ha
5 MI CcO WMNPUIEM UM COCIUHUTEIHLHOM TpPYyOKOH; NHUIETKA-KarnelbHUIIA
(0,5 mu1); ckisiHKa ¢ MeTKOM «10 M».

Bymara unnvkaTtopHasi yHUBEpcaibHas; BOAA TUCTUUIMPOBAHHAS; WHIUKA-
Top Mypekcus B Karcyiax (rmo 0,03 r); pactBop OydepHbIi aMMHaYHBIH; pac-
TBOp ruapokcuaa Harpus (10 %); pactBop consinolt kuciotsl (1:100); pactBop
tpuisiona b (0,05 r-akB/m).

O npuzcomosnenue pacmeopos cm. npuioxcenue 3.

Buvinoanenue ananuza

1. B ckisHKY ¢ MeTkoM «10 MID» HaJIEWTE 10 METKU aHAIM3UPYEMYIO BOMY.

2. Jlanee u3 pactBopa yaaisieTcsi TUApoKapOoHaT-aHuoH. JlJist 3Toro B
CKJISTHKY MPUOaBbTE MO KaIuisiM pacTBop cosistHOM KucioTsl (1:100) npu uHTEH-
CHUBHOM IEPEMEIINBAHNH CTEKJIIHHOM MAIOYKOM A0 TOCTHKEHUS BenuurHbl pH
pactBopa 4-5 (Ipu nepeMelIMBaHlM yaansercss U OoJblias YacTh JUOKCUAA yT-
JIEPOJA, MELIAIOIIETO OMPEIEIECHHIO).

Bemmuuny pH koHTpomupyiiTe ¢ MOMOIIBIO OymMaru WHIWKa-
TOPHOM YHUBEPCAJIBHOMU.

3. K npob6e npubaBbTe nureTkon-kaneapbHuie 13-14 kanenb
(oxosio 0,5 Mr) pacTBopa THAPOOKUCH HATPUS M COJIEPKUMOE O/I-
Hot kancynsl (0,02-0,03 r) unaukaropa mypekcuaa. PactBop me-
peMeIanTe CTEKITHHON MAJIOYKOM.

4. 3areM mpoBEIUTE THUTPOBAHHUE PACTBOPOM TpwiioHa b u3
MUTETKU Ha 5 MJT HA YepHoM ¢hoHe JI0 TIEpexo/ia OKPACKH B TOUKE
HKBUBAJICHTHOCTH M3 OPaHKeBOM B cHHE-(HoeToBy10. Ornpenenu-
T€ 00bEM pacTBOpa TpWiIoHa b, M3pacxoJ0BaHHBIM HA TUTPOBA-

10m

E

_-:_;-_==‘
1 A

[}

,, Hue KaabIus (Via, Mi).
% f ﬁ 5. PaccuuTaiite MaccoByro KOHIeHTpanuio Kainblusg (Cga) B
/ MTI-3KB/J1 [0 YPABHEHHIO:

I

IIpumeuanue. Tlocne u3MeHeHUs] OKpacku MpoOy HEOOXOAUMO BBIAEPIKATH €Il
0,5 MUH. TS TOJTHOTO MPOTEKAHUS PEAKIIMH, MTOCTIE Yero NPUHSAThH pelieHne 00 OKOH-
YaHWW TUTPOBaHUsS (OKpacka pacTBOpa MOXET HECKOJIbKO BOCCTAHOBUTHCS. B aTOM
ciydae He0OX0AUMO J00aBUTh €lIe HEKOTOPOE KOJIUYECTBO pacTBOpa TpuiioHa b).
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Marumii. B NOBEpXHOCTHBIE BOJbI MarHuii MOCTYIIAET B OCHOBHOM 3a
CYET MPOIECCOB XMMUUYECKOTO BBIBETPUBAHUSI U PACTBOPEHHS JTOJIOMHUTOB,
Mepresiel U Apyrux MUHEPAJIOB. 3HAUYUTEIbHBIE KOJIMYECTBA MArHusi MOTYT
MOCTyNaTh B BOJIHBbIE OOBEKTHI CO CTOYHBIMH BOJAMU METAJTyPTUUYECKUX,
CUJIMKATHBIX, TEKCTUIBHBIX U JIPYTUX TPEANPUSITHN.

B peuHbIX BoJax coaepKaHWe MarHusi OObBIYHO KOJIEOJIETCS OT HECKOJIb-
KUX €IMHUIL] 7O AECSITKOB MUJIJIUTPAMMOB B | e,

CoaepxaHue Mar"Hvsi B MOBEPXHOCTHBIX BOJAaX IMOJABEPKEHO 3aMETHBIM
KoJICOQHHUSM: KaK MPaBHJIO, MAaKCUMaJbHbIE KOHIICHTPAIUK HAOJIOJAI0TCS B
MEKEHHBIN MEPUO]I, MUHUMAJIbHBIE — B MEPHUO/I MMOJIOBObS.

IJIK,, monoB Mg®* cocrapnser 40
Mr/z[M3.

Jlnst  ompeneneHus COJEp)KaHUS MarHuss B HE3arpsi3HEHHBIX I10-
BEPXHOCTHBIX W TPYHTOBBIX MPHUPOJHBIX BOJIaX, KaKk U B OOJBIITMHCTBE pey-
HBIX BOJI, MOKHO MPUMEHSITh PACUETHBIA METOJ MO PA3HOCTU PE3YyJIbTATOB
ompenesieHus] 00IIe KeCTKOCTH M KOHIICHTpAIlMM KaTHOoHA Kanublus. s
aHajv3a 3arpsi3HEHHBIX BOJI Ha COJEp)KaHHME MarHus HEOOXOJIMMO MpHUMe-
HSITh MPSIMOE OINPEICICHUE MarHusl.

OnpeneseHue MarHus

MaccoByto koHIreHTparnuo katnoHa Maraus (C,;) B MI/J ONpPEeIstoT
pacyeTHBIM METOJIOM, IIPOM3BOS BBIYHMCIICHHS 10 (hOpMYIJIE:

Cwur = (Coxx — Cxa®0,05) 12,16,
rae Cox U Cga — pe3yJIbTaThl OMpPEACIICHUs 00IIeN KECTKOCTH (MT-3KB/1) U
MacCOBOM KOHIIEHTpAIlMd KaTHOHA Kaiublus (Mr/iI) coorBeTcTtBeHHO; 0,05 —
K03 QUIMEHT nepecyeTa KOHIEHTPAIIU KaTHOHA KalbIIHS B MUJIJIUTPAMM-
SKBUBAJEHTHYIO popMy; 12,16 — sxBUBasieHTHAsI Macca MarHus.

[TosrydeHHBIN pe3ybTaT OKPYTIIUTE JI0 TENBIX yucen (Mr/i).

KapOonarsl n ruapoxkap0oHarbl. OCHOBHBIM MCTOYHHUKOM THJIPOKApP-
OOHATHBIX U KapOOHATHBIX MOHOB B MOBEPXHOCTHBIX BOJIAX SBIJISIIOTCS PO-
1[ECChl XUMUYECKOTO BHIBETPUBAHUS U PACTBOPEHUS KapOOHATHBIX MOPOJI TH-
1a U3BECTHSIKOB, MEPTEIIECH, I0JIOMUTOB, HAIPUMED:

CaCO; + CO, + H,0 < Ca** + 2HCOy3;
MgCO; + CO, + H,0 < Mg*™ + 2HCO3".

HekoTopast yactb TrupoKapOOHATHBIX MOHOB MOCTyHaeT ¢ armocdep-
HBIMU OCaJIKaMU U TPYHTOBBIMH BoAaMu. [ 'mapokapOOHaTHBIE M KapOOHAT-
HbIE MOHBI BBIHOCATCSI B BOJIOEMbBI CO CTOYHBIMU BOJAMU MPEANPUATHN XU-
MHYECKOM, CUITMKATHOM, COJTOBOM NPOMBIIIJIEHHOCTH H T.I.

[lo mepe HakomiieHHs] TUAPOKAPOOHATHBIX U OCOOEHHO KapOOHATHBIX
VMOHOB IOCJIEHNE MOTYT BBINIAJaTh B OCAI0K:
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Ca(HCO3)2 — CaCO3 + H,0 + COy;
Ca®*" + CO,;* = CaCOs..

B peunbIx Bogax coieprkaHue TMJIpoKapOOHATHBIX M KapOOHATHBIX HO-
HOB koJjieoiserca ot 30 mo 400 mr HCOg'/L[M3, B o3epax — oT 1 mo 500 mr
HCOg'/ﬂMs, B Mopckoi Bozae — ot 100 1o 200 MF/,I[MS, B aTMOC(EepHBIX Ocaj-
kax — ot 30 mo 100 MF/ILMS, B TPYHTOBBIX Bogax — ot 150 go
300 Mr/ﬂMS, B MOA3eMHBIX Bogax — oT 150 mo 900 Mr//:[M3.

Kak ormeuanoch Bbilie (B pasuaence «Iemo4HOCTh U KHCIOTHOCTBY),
KapOOHATHI U TUAPOKAPOOHATHI MPECTABISIIOT COO0N KOMIIOHEHTHI, OINpe/ie-
JISOIIME TIPUPOHYIO MIETOYHOCTh BOABL. VX comepskaHue B BOJie 0OYCIIOB-
JeHo mpoieccamu pactBopeHusi armochepnoro CO,, B3aUMOJICUCTBUS BO-
Tl ¢ HAXOMSIIUMHCS B MPWJIECTAIOIINX TPYHTAaX W3BECTHSKAMH M, KOHEYHO,
YKU3HEHHBIMH IIPOIIECCAMHU JbIXaHUS BCEX BOJHBIX OPTraHU3MOB.

Omnpenenenre kapOOHAT- U THIPOKAPOOHAT-AaHUOHOB SIBIISIETCS TUTPH-
METPUYECKUM U OCHOBAHO Ha WX PEAKIIUU C BOJOPOAHBIMH HOHAMH B MIPUCYT-
ctBuu (peHosndTanenHa (mpu onpeaeseHuu KapOOHAT-aHUOHOB) WJIM METH-
JIOBOT'O OPaHXEBOTO (MPH OINpeIeICHNH THIPOKapOOHAT-aHUOHOB) B Ka4eCT-
B€ MHAUKATOPOB. VICoyib3ys 3TU IBa UHJUKATOPA, YAAE€TCs HAOII0aTh JIBE
TOUYKU SKBUBAJICHTHOCTH: B miepBoi Touke (pH 8,0-8,2) B npucyrcTBum de-
HoJ(dTaIerHa MOJHOCTBIO 3aBepIIAeTCs TUTPOBAHHE KapOOHAT-aHHMOHOB, a
B0 BrOpoi (pH. 4,1-4,5) — ruapokapOoHaT-aHnoHOB. 10 pe3ynbpraTaM THUT-
pPOBaHUSI MOXXHO ONPEJEIUTh KOHIEHTpPALMU B aHAJIMU3UPYEMOM PacTBOpE
OCHOBHBIX MOHHBIX (hOpM, OOYCIIaBIMBAIOIIMX IMMOTPEOICHUE KHUCIOT (THUIPO-
KCO-, KapOOHAT- ¥ THAPOKApOOHAT-aHHOHOB), 4 TAK)KE BEJIUYMHBI CBOOOIHOMN U
OOIIIeH MIETOYHOCTH BOABI, T.K. OHM HAXOJISATCS B CTEXMOMETPUUYECKOMN 3aBUCH-
MOCTH OT COJIep KaHHUs THAPOKCOJI-, KapOOHAT- U THAPOKapOOHAT-aHUOHOB. J1JIs
TUTPOBAHUSI OOBIYHO WCIIOJIb3YIOT TUTPOBAHHBIE PACTBOPHI COJISTHOM KHUCIIOTHI C
TOYHO M3BECTHBIM 3HaueHHeM KoHIeHTparu 0,05 r-3kB/m mu6o 0,1 r-3kB/m.

OnpeneneHue ruapoKkapOOHAT-aHUOHOB OCHOBAHO Ha PEaKIIUM:

CO;3* +H' =HCO;.

[IpucyrcTBrue KapOOHAT-aHHMOHA B KOHLEHTPAIUSIX, OIPEIEIISIEMbIX
aHAJINTUYECKH, BO3MOXHO JUIIb B Bojax, pH koropeix 6onee 8,0-8,2. B
cllydyae MPUCYTCTBUSI B aHAJIU3UPYEMOU BOJE€ THAPOKCO-aHUOHOB MPH OIl-
peneneHnu KapOoOHaTOB MPOTEKAET TAKXKE PEAKIU HEUTpaTu3aluu:

OH+H"=H,O0.

Omnpenenenue ruipokapOOHAT-aHUOHOB OCHOBAHO Ha PEAKIIUHU:

HCO3;+H"=CO,+H,0.

TakuM 00pa3oM, Ipu TUTPOBAHUHU 110 (eHOIPTAICHHY B PEAKIINHU C KU-
cinorou ydactByroT anHnoHbl OH u COj3 %, a I THTPOBAHHH TIO0 METHIIO-
BoMmy opamkeBomy — OH ™, CO3* u HCO3 .
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Bennunna kapOOHATHOM XKECTKOCTU PACCUUTHIBAETCS C YUYETOM DKBH-
BAJICHTHBIX MAacC Y4YacTBYIOIIMX B peakiusax KapOOHAT- U THAPOKapOOHAT-
AHUOHOB.

[Ipu ananm3e kapOOHATHBIX MPUPOJHBIX BOJ MPABUIBHOCTH MOJIydae-
MBIX PE3yJIbTAaTOB 3aBUCUT OT BEIWYMHBI TMOTPEOJIICHHUS KUCIOTHI Ha TUTPO-
BaHHE TI0 (eHONPTANCHHY U METUIIOparXKy. Eciu TuTpoBaHuEe B TIPHUCYTCT-
BUM (heHosiPpTanenHa OObIYHO HE BBI3BIBAECT TPYJIHOCTEU, T.K. MPOUCXOJUT
U3MEHEHHE OKPACKH OT PO30BOU 10 OECIBETHOU, TO B MPUCYTCTBUHU METHU-
JIOBOTO OPaHXEBOTO, MPU MU3MEHEHUH OKPACKU OT KEJITOM 0 OpaHkKEBOM,
OTIPEJEIUTh MOMEHT OKOHYaHUSI TUTPOBAHUSI MHOTAA JOBOJBHO CJIOKHO. DTO
MO>KET MPUBECTH K 3HAUUTEIIbHOW OLIMOKE MPHU OMpPEeAeICHUH 00beMa KUCIIO-
ThI, U3PACXOJJOBAHHON Ha TUTpoBaHUE. B 3Tux ciyvasx, s 6ojiee 4ETKOro
BBISIBIICHUSI MOMEHTA OKOHYAHMSI TUTPOBAHUS, OMPECIICHNE MOJIE3HO TPOBO-
JUTHh B TIPUCYTCTBUU KOHTPOJIGHOM TIPOOBI, IS Y€rO PSIOM C TUTPYEMOU Mpo-
00i1 MOMENIAIOT TaKyO K€ MOPIUI0 aHATU3UPYEMOMN BOJIbI (BO BTOPOM CKJISIH-
K€), 100aBJIsisl TAKOE K€ KOJIUYECTBO MHJIUKATOPA.

B pesynbrare TuTpoBaHUS KapOoHATa U rUJipokapOoHaTa, KOTOPOE MO-
KET BBIMIOJHATHCS KaK MapajuyieIbHO B pa3HbIX Mpolax, Tak U MOCiea0Ba-
TeJIbHO B OJIHOM W TOM ke mpo0de, Il pacueTa 3HaUeHU KOHIIEHTpAIi He-
00X0JIUMO OIpPENEIUTh 00IIee KOINUEeCTBO KUCIOTHI (Vo) B MUJUTMIIUTPAX,
U3pacxo/JI0BaHHOW Ha THUTpoBaHWe KapOoHata (Vi) W THApokapOOHaTa
(Vrk). Crienyetr uMeTh B BHIY, UTO MPH ONPEACICHUN MOTPEOICHHUSI KHCIIO-
Thl HA TUTPOBAHUE MO METUIOPAHKY (Vo) MPOUCXOAUT MOCIEI0BATEIBHOE
TUTPOBAHUE U KapOOHATOB, U TUIpokapOoHaToB. [1o 3T0# MpUuKHE Moxyyae-
MBI 00beM KUCTOTHI V,, COAEPKUT COOTBETCTBYIOIIYIO AOJII0, 00YCIOB-
JIEHHYIO MPUCYTCTBUEM B MCXOJHOMN MpoOe kapOOHATOB, Mepeueanmnx mo-
CJIe peaKIMU C KAaTUOHOM BOJIOPOJIa B THAPOKAPOOHATHI, U HE XapaKTepU3yeT
MOJTHOCTBIO KOHIIEHTPAIMIO THAPOKApOOHATOB B MCX0AHOM mpobe. CrnegoBa-
TEJLHO, TIPU pacyeTe KOHIICHTPAIM OCHOBHBIX HOHHBIX (hOopM, 00yCITOBIIH-
BAIONIMX MOTPEOJIEHHE KUCIOThI, HEOOXOJUMO YYECTh OTHOCUTEIBHOE MO-
TpeOJeHUEe KUCIOTHl MPHU TUTpOBaHUU 1O (peHondranenny (V) U METUIIO-
parxy (V). PaccMOTpuM HECKOJIBKO BO3MOKHBIX BapHaHTOB, COMOCTABIIAS
BEIUYHHBI V ¢y U V.

1. V4 = 0. KapOoHaTsl, a Takke THIPOKCO-aHUOHBI B TIPOOE OTCYTCTBYIOT,
U MOTpeOJIeHHEe KUCIOThl MPU TUTPOBAHUU MO METHIOPAHKY MOXKET OBITH
0OYCJIOBJIEHO TOJBKO MPUCYTCTBUEM TUIPOKApPOOHATOB.

2.V # 0, mpruem 2V, < V. B ricxonHoit mpo0e 0TCYTCTBYIOT THIPOKCO-
aHUOHBI, HO MPUCYTCTBYIOT U TUAPOKAPOOHATHI, U KapOOHATHI, MPUYEM J10-
75 OCNIeIHUX IKBUBAJICHTHO OlleHUBaeTcs Kak Vi = 2V, a ruapokap6o-
HaTOB — KakK Vix=Vmo— 2V .

3.2 Vg = V. ['mapokapOboHaThl B UICXOIHOM MPOOE OTCYTCTBYIOT, U TIO-
TpeOJIeHHEe KHUCIOThI OOYCJIOBJIIEHO COJACpPKAHWEM MPAKTUYECKU TOJBKO
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KapOOHATOB, KOTOpHIE KOJMYECTBEHHO TMEPEXOASIT B THAPOKAPOOHATHI.
HIMeHHO 3TUM OOBSICHAETCS YIBOEHHOE, 10 CPABHEHUIO C Y ¢, TOTPEOIEHHUE KH-
CHOTBI V.

4.2 Vo> V0. B 1anHOM ciydae B UCXOIHOM TTpoOe ruapoKapOOHAThI OT-
CYTCTBYIOT, HO TIPUCYTCTBYIOT HE TOJBKO KapOOHATBI, HO M JIPYTHE MOTPEO-
JISTFOIIME KUCIIOTY aHWOHBI, @ IMEHHO — TUAPOKCO-aHUOHKI. [Ipu 3TOM copep-
’KaHUE MOCJIEeIHUX SKBUBAIIEHTHO COCTaBIsAeT Vo = 2V, — V0. Conepxanue
KapOOHATOB MOXHO PacCUUTaTh, COCTABUB U PEIITUB CUCTEMY yPaBHCHHIA:

Vk+ Vou=Vwmo
:>VK = Z(VMO - Vq))
Vonu=2Ve —Vmo

5. Vo = V). B ucxonnoii npode oTCyTCTBYIOT U KapOOHATHI, U THIIPO-
KapOOHAThI, U MOTPeOJICHUE KUCIOTHl OOYCIIOBICHO MPUCYTCTBUEM CHIIBHBIX
HieJI04ueH, CoiepKalluX THAPOKCO-aHUOHBI.

[IpucyrcTBUE CBOOOIHBIX THAPOKCO-aHUOHOB B 3aMETHBIX KOJIUYECTBaX
(ciyuyau 4 1 5) BO3MOXHO TOJIbKO B CTOYHBIX BOJIAX.

MaccoBble KOHIIEHTpAllMu aHUOHOB (HE coJieil!) paccuuThIBAIOTCA Ha
OCHOBE YpaBHEHUU peakiuid notpeOsieHus KUCIoThl kapOoHaramu (Cy) u
ruapokapoonatamu (C) B MI/J1 o popmymam:

Cx=V, *60 <1000

2 VA

Cr = um‘vg) eH 611000 ,
Va

rae Vi u Vi — 00beM pacTBOpa COJISTHOM KHUCIOTHI, M3PACXO/IOBAHHON Ha
TUTPOBaHUE KapOoHaTa U THUJAPOKApOOHATA COOTBETCTBEHHO, MJI;
H — ToyHasi KOHIEHTpalus TUTPOBAHHOTO PACTBOPA COJISTHOM KHUCIOTHI
(HOpPMaJIBHOCTH), -3KB/1; VA — 00beM MPOOBI BOJbI, B3SITOM JIJI aHAJIN3A,
Mi; 60 u 61 — PKBUBaJIEHTHAsI Macca KapOoHaT- U THAPOKapOOHAT-aHMOHA
COOTBETCTBEHHO, B cooTBeTcTBYyromMX peaknusax; 1000 — xosdduiment
nepecyeTa eAUHULl U3MEPEHUN.

Pe3ynbrarel TUTpOBaHUS MO (PeHONPTANTCMHY U METHJIOPAHXKY IO3BO-
JSIIOT PACCUMTATh MOKA3aTelb MIEJIOYHOCTH BObI, KOTOPBIM YUCIEHHO paBEeH
KOJIMYECTBY HSKBUBAJICHTOB KHUCIOTHI, M3PACcXOJOBAaHHOM HAa TUTPOBAHUE
poObl 00bemMoM 1 1. Ilpu 3TOM mOTpedIeHNEe KUCIOTHI TPU TUTPOBAHUU 10
denondranenny xapakrepusyer cCBOOOAHYIO MIETOYHOCTh, a IO METUJIOPAH-
Ky — OOIYI0 IIEIOYHOCTh, KOTOpas uMepsiercss B Mr-skp/i. [lokazarens
HIEJIOYHOCTH HCIONIB3yeTCss B Poccum, Kak MpaBUIO, MPHU HCCIEAOBAHUU
CTOUHBIX BOJ. B Hekotopwix apyrux crpaHax (CIIA, Kanane, lIBenuu u

39



JIp.) MIEJIOYHOCTh OMNPENENISIETCS MPHU OIEHKE KauecTBa MPUPOJHBIX BOJ U
BBIpAKAETCSI MACCOBOU KOHIIEHTpaluel B akBuBasieHTe CaCO3.

Crnemyer UMETh B BUAY, YTO MPU aHATU3€ CTOYHBIX U 3arpSA3HECHHBIX MPHU-
POJHBIX BOJ MOJTy4YaeMble PE3YyJbTAaThl HE BCET/Ia KOPPEKTHO OTPAXKAIOT Be-
JUYUHBI CBOOOIHOM M OOIIEH 1eI0YHOCTH, T.K. B BOJIE, KpoMe KapOOHATOB U
TUAPOKAPOOHATOB, MOTYT MPUCYTCTBOBATh COEIMHEHUSI HEKOTOPBIX JPYIHX
rpyt (cM. «11{eT0YHOCTh ¥ KHCIIOTHOCTBY).

Oobopyoosanue u peakmugnl

[IuneTka Ha 2 MJI WIA HAa 5 MJI C PE3UHOBOM Trpymier (MEeIUIMHCKUM
HIIPUIEM) U COEAUHUTEIHLHON TPYOKOU; MUIETKAa-KanelbHUIA, CKIISTHKA C
METKOM «10m».

PactBop mHmmkaropa mermiioBoro opanxkeBoro 0,1 %-Hsbiil; pacTBop
uHauKatopa QeHosTanenHa; pacTBOpP COJSTHOM KHUCIOTHI TUTPOBAHHBIN
(0,05 r-akB/1m).

O npucomosnienHuu pacmeopos cm. npuiodicenue 3.

Buvinonnenue ananuza

1. TurpoBaHne KAapOOHAT-AHHMOHA

1. B cknsHky HaneiTe 10 metku (10 Mi1) aHanu3upyemytro
BOJY.

2. Jlo6aBbTe numeTkoiu 3-4 karmam pactBopa eHosdTanerHa.

Ilpumeuanue. Ilpu OTCYTCTBUM OKpalllMBaHUS pacTBOpa JIMOO MpHU
CJ1a00-pO30BOM OKpalllMBaHUM CUMTAETCA, YTO KapOOHAT-aHUOH B

npobe orcyrcTByeT (pH mpoOs1 mensIie 8,0-8,2).

3. TlocreneHHo TUTpyHTE TPOOY C TMOMOIILID MEPHOIO
HIIPUIA C HAKOHEYHUKOM JTMOO MEPHOW MUIIETKU PACTBOPOM
constHo kucaoThl (0,05 r-3KkB/7) 10 TEX MOp, MOKa OKpacka
no0JeIHeeT 0 C1a00-pO30BOM, M ONpPEACIUTe 00BEM PACTBO-
pa COJISHOM KHCIIOTBI, M3PACXOJOBAaHHBIM HAa THUTPOBAHUE IIO
penondranenny (Y, Mi).

2. TurpoBaHue ruAPOKAPOOHAT-AHUOHA
4. B cknsaaky Hanente q0 MeTku (10 Mi1) aHamu3upyemyto
BOJly JIMOO MCHOJIB3YHTE PacTBOp MOCIE OMpEAEeTeHUs Kap-
OoHaT-aHUOHA.
5. Jlo6aBbTe numneTkou 1 Kamiaw pacTBOpa METUIOBOTO OPAHKEBOTO.
Ilpumeuanue. JIns G6onee 4e€TKOro OMpeaesieHUss MOMEHTAa OKOHYAHHS THUTPOBA-
HUS OTIPEJICTICHHUE TOJIE3HO MPOBOJAUTH B IPUCYTCTBUU KOHTPOIBHOU MPOOKI, 711 YETO
PAZIOM C TUTPYEMOU TPOoOOH MOMEIIAIOT TaKyIO JK€ MOPIHMI0 aHAIM3UPYEMO BOIBI (BO
BTOPOM CKIIIHKE), 100aBJIsisl TAKOE ke KOJIMYECTBO UHIUKATOPA.
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6. IloctreneHHO TUTpYHTE MPOOY C MOMOIILID MEPHOTO IIMpHIIA C Ha-
KOHEUHHUKOM PacTBOPOM coJssHOU KuciaoThl (0,05 r-skB/i) npu nepemMeniu-
BaHUM JI0 TIEPEX0a KEJITON OKPACKHU B PO30BYIO, OMpPEAEsis O0MMUd 00b-
€M pacTBOpa, H3PACXOJOBAHHOIO HA THUTPOBAHUE II0 METUJIOPAHKY
(Vuo, Mi1). Tlpu mcmosb30BaHUM pacTBOpA IOCIIE OMpESICHUs KapOOHAT-
aHMOHA HEOOXOJIUMO OMPEJIETUTh CYMMapHBIN 00bEeM, U3PACXOJOBAHHBIA HA
TUTPOBaHUE KapOOHaTa U TUApoKkapOoOHaTa.

O0s3aTenbHO MepeMemuBaiTe pacTBOP MPU TUTPOBAHUU !
MoMeHT OKOHYaHUSI TUTPOBAHUS ONIPEAEISANUTE MO0 KOHTPOJIBHOM Mpooe.

3. Onpenesenne HOHHBIX (GopM, 00YCJOBIMBAINMX MOTPedIeHUE
KHMCJIOTHI HA TATPOBAHHUE
B 3aBHCMMOCTH OT COOTHOILICHHUSI MEXIY KOIUYECTBAMHU KHUCIOTHI, U3-
pacxof0BaHHBIMH Ha TUTpoBaHUe 1o (eHondranenny (V) © METHIOPAHKY
(Vio), O Tabs. 9 BBIOEPHUTE MOAXOMSANINI BapUAHT JJIS BHIYUCICHHUS MOH-
HbIX (OpM, OOYCIOBIMBAIOMINX MOTPEOJECHUE KUCIOTHI MPU TUTPOBAHUMU.
PactBop mociie TuTpoBaHUsl KapOOHAT-aHHMOHA OCTaBbTE JIJISI JAJbHEHUIIETrO
OMpeJIeSICHHs] B HEM MAacCOBOM KOHIEHTPAIIUK THIPOKapOOHAT-aHMOHA.
Tabmuma 9

Onpez[eﬂe}me HOHHBbIX (bOpM, OﬁyCJ'IOB.TlI/lBalOH.[PIX HOTpeﬁ.ﬂeHI/le KHCJIOTHBI
Ha TUTPOBaHUE

CooTHotieHue Bxnag noHHbIX hopM B ToTpebIeHne
Mexay Vg 1V, Vou(OH) V(CO5%) Vi« (HCO,)
Vi =0 0 0 V,
2V4< Vo 0 2V, Vo -2V4
2V =V, 0 V.o 0
2VCb >V o 2Vd) ~ Vo 2(VM0'Vd)) 0
Vy=Vie Vo 0 0

[IpuMepHBIT MOPSAIOK MCIOIB30BaHUS Ta0j. 9. BrIoaHUTE MEeWCTBUS U
OTBETHTE Ha CIIEAYIOININE BOTIPOCHI.

1. ImeeT 71 pacTBOp HYJIEBYHO CBOOOJIHYIO IIEIOYHOCTH? (T.€. MPHU MpH-
O0aBneHuu (QeHoadTaIeMHa PAcTBOP HE MPUOOPETAeT OKPaCKHW HWJIM CJIETKa
po3oseet). Eciu ga, To moTpebieHre KUCIOThI 00YCIIOBIEHO MPUCYTCTBUEM
TOJIBKO THAPOKapOOHATOB — cM. Tpady 1 Ta6:1.9.

2. SIBnsieTcs u moTpebsieHue KUCIOThI MPU TUTPOBaHUU 110 deHoPTa-
JIEMHY PaBHBIM 00IIEMY MOTPEOICHUIO KUCIOTHI pu TuTpoBanuu? Ecnu na,
TO MOTPeOJEHUE KUCIOTHI O0YCIOBIEHO MPUCYTCTBUEM TOJBKO THUAPOKCHUII-
aHUOHOB — CM. rpady 5 Tabm. 9.

3. YMHOXbTE TIOTy4YE€HHOE TOTPEOJICHWE KUCIOTHI MPHU THTPOBAHUU IIO
dbenondranenHy Ha 2 U CpaBHUTE MPOU3ZBEACHHUE C OOIIUM MOTPEOJICHUEM KH-
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cIOThI 175t rpad 2-4 tadin. 9. B xaxaoM citydae onpeaennTe BKIal MPUCYTCT-
BYIOIIUX HOHHBIX ()OPM B MOTPEOICHUE KUCIIOTHI.

IIpumep pacuera. B nepBoii npo6e onpeeanim KoJIu4ecTBO pac-
TBOpPa KHUCJIOTHI, M3PAcXOJIOBAHHOE€ Ha TUTpPOBaHHME MO (eHondranenny
(V = 0,10 mu). Bo BTOpO#i mpobe onpeae/uir KOJIHIECTBO KUCIOThI, U3pac-
XO0JIOBAHHOE HAa TUTPOBaHHUE MO MeTuiopanxky: V.= 0,25mi. ConocrasisieM
BenMuUHBL 20V U (Vo/(2°V))<Vmo. CrenoBatenbHo, B IpoOe MPHCYTCT-
BYIOT U KapOOHaT-, U TUJIPOKapOOHAT-aHUOHBI, IPUYEM MOTpeOJICHUE KHU-
cJIOTBI KapOoHaTamu coctasiisieT V=2V ;=0,20 mi1, a rugpokapOoHaTaMu —
V=V yo-2V 4=0,25-0,20=0,05 mi.

4.  TlpoBepwrTe pe3ysbTaThl pacyeTa: CymMma MOTPeOJIeHUsT KUCIOTHI Ha
BCE TpU (POPMBI JIOJKHA OBITh paBHA OOIIIEMY OTPEOJICHUIO KUCIIOT.

4. PacyeT MaccoBOii KOHUEHTpPAIMUM KapOoOHAT- U ruapokapoo-
HAT-aHUOHOB

1. Onpenenure no tabna. 9 BkIaJa pa3IMYHbBIX MOHHBIX (OpM B MO-
TpeOeHUE KUCIOTHI TpU TUTpoBaHUU (V, V).

2. PaccuuTaiiTe MaccoBYyIO KOHIIEHTpaiuio kapOoHaT-aHuoHa (Cy) B
mr/i o popmyne: C, = V. » 300.

[TomydeHHBIN pe3yIbTaT OKPYTIUTE /10 IETBIX YHUCEIL.

3. PaccumraiiTe MaccoBy KOHIICHTPAIMIO THAPOKapOOHAT-aHWOHA
(Cx) B mr/m o popmyiie: C = V*305. [TomydueHHBIN pe3yabTaT OKpyTIUTe
JI0 LIEJIBIX YHCETI.

5. Pacyer kap0OOHaTHOM KeCTKOCTH
Omnpenenute KapOOHATHYIO )KecTKOCTh (XK ) B Mr-skB/i o gopmyie:
Ky =Cy ¢ 0,0333+C0,0164.

6. PacueT mei09HOCTH

3Hauenune ceoboonoti menodHoctu (Ill.;) B Mr-ske/im paccuuraiiTe 1Mo
dbopmye:

e, = Vq) 5.

3Hauenue obweu wenounocmu (Illp) B Mr-sks/a paccumrTaiite mo
ypaBHEHHIO:

U, =V, ® 5

Bemuunnaa xkapbonamuoul scecmxocmu Jisl TTIOBEPXHOCTHBIX IPHPOIHBIX
BOJI IPUHHUMAETCS PaBHOM BEJIMUMHE OOIIEH IIEIOYHOCTH (MT-3KB/J).

Buorennbie 3jieMeHThI. BUOTE€HHBIMU 3JIEMEHTaMU (OMOTe€HaMU) Tpaiu-
IIUOHHO CYUUTAIOTCS BJIEMEHTHI, BXOMAIIUE, B 3HAYUTENBHBIX KOJIMYECTBAaX, B
COCTaB JKHUBBIX OpraHu3MoB. Kpyr 351eMEHTOB, OTHOCHUMBIX K OHWOT€HHBIM,
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JIOCTaTOYHO IIUPOK, 3TO — a30T, docdop, cepa, *Kene30, KalblUi, MarHui,
KaJIMH U Jp.

Bomnpockl KOHTpoOJI KadecTBa BOJBI M IKOJOTMUYECKOW OILIEHKHA BOJIOEMOB
BHECIIU B MOHITHE OMOT€HHBIX 3JIEMEHTOB 00Jiee IMPOKUIM CMBICI: K HUM OTHO-
CSIT COEAMHEHUS (TOYHEE, KOMIIOHEHThI BOJIbI), KOTOPBIE SIBIISIIOTCS, BO-TIEPBbIX,
NPOAYKTaAMH KHU3HEEATETHHOCTH PA3IMYHBIX OPTaHU3MOB U, BO-BTOPBIX, SIBJISI-
IOTCSI «CTPOUTEIILHBIM MaTepuaioM» JIJIsl AKUBBIX OpraHu3MoB. B mepByro oue-
penb K HUM OTHOCSITCS COEAMHEHUS a30Ta (HUTPAThl, HUTPUTHI, OPrAaHUYECKUE U
HEOpPraHMYECKUE aMMOHHIHBIE COeTMHEHUS), a Takke docdopa (opTodocdaTsl,
nonudocdarsl, opranudeckre 3pupbl GocHOpHON KUCTOTHI U JIp. ).

Hutparsl. [IpucyTcTBHE HUTPATHBIX MOHOB B MPUPOAHBIX BOJAX CBSI3AHO:

e C BHYTPUBOJOEMHBIMH TMpoOlleCCAaMU HUTPUPUKAIMA aMMOHUNHBIX
HMOHOB B MPUCYTCTBUU KHUCJIOPOJa MO JeHCTBUEM HUTPUPUIIUPYIOMINX OaK-
TEpHiL;

« aTMOC(hEepHBIMHU OCaJIKaMU, KOTOPHIEC MOTJIOMIAIOT 00pa3yoIIUecs Ipu
aTMOC(EPHBIX IJEKTPUUECKUX pa3psagax OKCHIbI a30Ta (KOHLEHTpAILUs HUT-
patoB B atMoc(epHbIX ocaakax gocturaer 0,9 — 1 MF/I[M3);

o TIPOMBINLICHHBIMH U XO3SMCTBEHHO-OBITOBHIMU CTOYHBIMH BOJaMH,
O0COOCHHO TIOCJIe OMOJIOTUYECKON OYMCTKH, KOTJIa KOHIICHTpAIUs JTOCTUTAET
50 MF/ILMS;

¢ CO CTOKOM C CEJIbCKOXO3SMCTBEHHBIX YIOJIMM U CO COPOCHBIMHU BOJa-
MU C OPOIIIAEMBIX MOJIEH, Ha KOTOPBIX TPUMEHSIIOTCS] a30THBIE YA00pEHUS.

['maBHBIMH TIpoOIleCCaMU, HamNpaBJICHHBIMU Ha TMOHWXEHHE KOHIICHTpa-
[[UA HUTPATOB, SIBJISIOTCA MOTpPeOIeHUE UX (PUTOIUIAHKTOHOM U JEHUTpUPU-
[UPYIOMUMHU OaKTEPUSIMH, KOTOPBIE MPU HEJOCTATKE KUCIOPOJa HCIOJIb3Y-
IOT KHCJIOPOJI HUTPATOB HA OKUCJIEHUE OPTaHUYECKUX BEIIECTB.

B moBepXHOCTHBIX BOJaX HUTPATHI HaXOASATCS B PACTBOPEHHOU (dopme.
KoHueHTpanyst HUTpaToB B MOBEPXHOCTHBIX BOJIaX IMOJIBEPKEHA 3aMETHBIM
CE30HHBIM KOJEOAHUSIM: MUHUMAJIbHAsI B BET€TAIlMOHHBIN MEPUO/JI, OHA YBe-
JUYUBACTCSI OCEHBIO U JIOCTUTA€T MAaKCUMyMa 3UMOM, KOT/ia MPU MUHUMAIIb-
HOM TIOTPEOJICHUH a30Ta MPOUCXOIUT Pa3I0KEHUE OPraHUYECKUX BEIIECTB U
Nepexo/i a30Ta U3 OpraHuveckux GopM B MUHEpaJbHbIC. AMIUIMTY/Ia CE30H-
HBIX KOJICOaHUW MOKET CIYKUTh OJHHUM M3 TOKa3aTesied 3BTPOopHUPOBAHUS
BOJHOI'O OOBEKTA.

B He3arps3HEHHBIX NOBEPXHOCTHBIX BOJAX KOHIIEHTpAlMsl HUTpAT-
MOHOB HE MPEBBIIIAET BEJIUUYMHBI TOPSJKA JECATKOB MUKPOTPaMMOB B | e
(B mepecuete Ha azoT). C HapacTaHUeM 3BTpoduKaruy abCOMOTHAS KOHIICH-
Tpalysi HUTPATHOTO a30Ta U €ro J0Jisl B CyMM€ MUHEPAJIbHOTO a30Ta BO3pac-
Taror, gocturas ne10™ mr/nve. B He3arps3HEHHBIX MMOI3€MHBIX BOJAaX COJEp-
’KaHUE€ HUTPATHBIX MOHOB OOBIYHO BBIPAXKAECTCS COTBIMH, JIECATHIMHU JOJISIMU
MUWUIATPAaMMa U PEXKE €OUHHUIIAMU MUJIJIUTPAMMOB B 1 . TloazeMHble BO-
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JIOHOCHBIE TOPU3OHTHI B OOJBIIEH CTENEHH IMOJIBEPKEHHI HUTPATHOMY 3a-
I'PA3HEHUIO, YEM TOBEPXHOCTHBIE BOJOEMBI (T.K. OTCYTCTBYET MOTPEOUTEID
HUTPATOB).

[Ipu muTensHOM yNOTPeOJIeHUH MUTHEBOM BOJBI M MHILEBBIX MPOYKTOB,
COJIEpIKaIlNX 3HAYUTENbHBbIC KOoJuuecTBa HUTpaToB (0T 25 mo 100 MF/,Z[M3 10
a30Ty), Pe3KO BO3pacTaeT KOHIIEHTpaIUs MeTreMoryioonHa B kpoBu. Kpaiine Ts-
KEJIO MPOTEKAIOT METTEMOIVIOOMHEMUN Y TPYAHBIX JeTei (Tpexie BCEro, HcC-
KYCCTBEHHO BCKAPMJIMBAEMbIX MOJIOYHBIMUA CMECSIMH, IPUTOTOBJIEHHBIMU HA BO-
JI€ C MOBBIIEHHBIM — TIopsinka 200 mr/om° — COJIEp’KaHUEM HUTPATOB) U Y JIO-
JIEH, CTpa/larolliX CEpACUHO-COCYUCTHIMU 3a00JieBaHUsIMU. OCOOEHHO B 3TOM
ClIy4yae OMacHbl TPYHTOBBIC BOJbI U MUTAEMbIE UMU KOJIOJIIbI, TIOCKOJIBKY B OT-
KPBITHIX BOJIOEMaX HUTPATHI YACTUUHO MOTPEOISIFOTCS BOJHBIMU PACTEHUSIMHU.

[IpUCyTCTBUE HUTPATa aMMOHHS B KOHIICHTPAIMSX HOPSAKA 2 MI/IM® He
BBI3BIBAECT HAPYIIECHUS OMOXMMHYECKUX IMPOIIECCOB B BOJOEME; MOJMNOPOTro-
Basi KOHIIEHTPAIIUSI 3TOT0 BEIIECTBA, HE BIIMSIONIAS] HA CAHUTAPHBIN PEXKUM
Bomoema, 10 mr/am’. TIoBpexIaromIie KOHIICHTPALIHH COCIUHEHHIT a30Ta (B
NEPBYIO OYepe/ib, AaMMOHMUS) JIJISl PA3JIMUYHBIX BUJOB PHIO COCTABIISIOT BEJIU-
YMHBI IOPSIKA COTEH MIUITHTPaMMOB B | 1M° BOJBL.

B BO3zeiicTBUN Ha YeIoBEKa pa3inyaroT MEePBUYHYI0 TOKCUYHOCTH COO-
CTBEHHO HUTpaT-UOHA; BTOPUYHYIO, CBSI3aHHYIO C OOpa3oBaHUEM HHUTPUT-
MOHA, U TPETUYHYIO, 00YCIOBIEHHYIO OOPa30BAHUEM U3 HUTPUTOB U aMUHOB
HUTPO3aMUHOB. CMmepTenbHas 7032 HUTPATOB JIS YEJIOBEKA COCTABIISIET
8-15 r; momyctumoe cytouyHoe norpedienue no pekomenaanusim G@AO/BO3 —
5 MI/KT Macchl Tena.

Hapsny ¢ onucanasiMu 3ppekTaMmu BO3JECHCTBUSI HEMAJIOBAXHYIO POJIb
UTpaeT TOT (PaKT, YTO a30T — ATO OAUH U3 MEPBOCTEIICHHBIX OMOTCHHBIX (He-
OOXOMMBIX JJIsSl )KMU3HHU) DJIEMEHTOB. MIMeHHO 3TUM 00yCJIOBJIEHO MPUMEHE-
HUE COEAMHEHUN a30Ta B KauyecTBE yAOOpeHUM, HO, C JAPYroil CTOPOHBI, C
OTUM CBSI3aH BKJIaJl BBIHECEHHOTO C CEJIbCKOXO3MCTBEHHBIX 3€MENb a30Ta B
pa3BUTHE MPOIECCOB IBTPOPUKAIMU (HEKOHTPOIUPYEMOTO POCTa OMOMACCHI)
BOJI0eMOB. Tak, ¢ OJJHOTO TeKTapa OpPOIIAEMbIX 3€MEb BEBIHOCUTCS B BOJHBIC
cucremsl 8-10 kr a3ora.

[1/IK, ruTpaToB coctaBiser 45 mr/am° (o NO3') (TOXIECTBEHHO paBeH
crangapty CIIA mia nuteeBoit Boael), IIJK,, — 40 mr/om® (o NO3') mwu
9,1 mr/mm° (1o asory).

Hurtparb! sSBISIIOTCSA COJISIMU a30THOM KUCIIOTHI M OOBIYHO MPUCYTCTBYIOT B
Bojie. HuTpaTr-aHMOH COEepKUT aTOM a30Ta B MaKCUMAaJbHOM CTETIEHH OKHC-
neHust «+5». HurpatoOpazyromue (HUTpaThuKCUpYIOIIe) OaKTepuu IpeBpa-
IIA0OT HUTPUTHI B HUTPATHI B a3pOOHBIX ycioBusiX. [loa BIMSHUEM COTHEUHOTO
n3rydeHus atMocdepHbiii a30T (N,) npeBparaercss Takke IPEUMYITIECTBEHHO B
HUTPAThl MOCPEJCTBOM O0Opa30BaHUS OKCUJOB a30Ta. MHOrvMe MHUHEpPAIbHbBIE
yAOOpEeHUsl ColepkaT HUTPaThl, KOTOPbIE MPU HU30BITOYHOM WJIH HEPAIMO-
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HAJIbHOM BHECEHHMH B MOYBY MPHUBOJAT K 3arpsi3HEHUIO BoAoeMoB. McTouHmKa-
MU 3arpsi3HEHHUS HUTpAaTaMH SIBJISTIOTCSl TaK)Ke€ MOBEPXHOCTHBIE CTOKM C MAcCT-
OMIILl, CKOTHBIX JBOPOB, MOJIOYHBIX ()e€pM U T.II.

[oBbIIIEHHOE COZIEpKAHUE HUTPATOB B BOJIE MOXKET CIIY>KUTh HHIUKATOPOM
3arpsi3HEHMS BOJI0OEMA B pe3yJbTaTe paclpoCcTpaHeHus: (EeKaTbHBIX JIMOO XUMHU-
YECKHUX 3arpsi3HEHUN (CEeIbCKOXO3MCTBEHHBIX, IPOMBIILICHHBIX). borareie HUT-
paTHBIMU BOJIJaMH CTOYHBIE KaHABBI YXY/IIIAIOT KA4e€CTBO BOJIBI B BOJIOEME, CTH-
MYJIUPYS MaCCOBOE PA3BUTHE BOJHOU PACTUTEIBHOCTH (B MEPBYIO OUEPE/h — CHU-
HE-3€JICHbIX BOJIOPOCIIEiT) U yCKOpsis 26mpoghuxayuro BogoemMoB. [utbeBas Boaa
U MPOAYKTHI MTUTAHUS, COJIEpKAIIME MOBBIIICHHOE KOJIMYECTBO HUTPATOB (TalII.
10), Take MOTYT BbI3bIBaTh 3a00JI€BAHUS, U B MEPBYIO OYEPE/lb Y MIIAJICHIICB
(Tak Ha3bpIBaeMas MeTreMorsioouHemusi). BcenenactBue 53Toro paccrpoiicTsa
YXY/IIAETCS] TPAHCIOPTUPOBKA KUCIIOPO/Ia C KIETKAMU KPOBU U BOSHUKAET CHH-
JPOM «T0JTyOOro MilajieHIa» (THIoKcHsi). BMecTe ¢ TeM pacTeHust He Tak YyBCT-
BUTEJIbHBI K YBEJIMUEHUIO COJIEPKaHMUs B BOJIE a30Ta, Kak docdopa.

Taomuna 10

3HauyeHus NpeaeIbHO J0NYCTUMBbIX KOHIEHTPalUii HUTPATOB
AJs oBoOLel U PPYKTOB, MT/KT

Kynberypa ITAK . Kynbrypa ITAK .
JlucToBbie oBOIITH 2000 Kaprodenn 250
[Tepen cnaakuii 200 Kanycra pannsis 900
Kabauku 400 MopKoBb 250
JlprHn 90 Tomatsr 150
ApOy3bI 60 Orypiibt 150
Bunorpaz ctonoBsrit 60 CBexJia cToI0Bas 1400
SA610k1 60 Jlyx penuatsiii 80
[pymm 60 Jlyk mepo 600

[Ipennaraemplii METOJ ONIPEACIICHUSI HUTPATOB OCHOBAH Ha CIIOCOOHOCTH
CAJIUIIAIIOBOM (OPTOTUIPOKCUOCH30MHOM) KUCIOTHI B MPUCYTCTBUM KOHIICH-
TPUPOBAHHOM CEPHOI KUCIOTHI BCTYyNaTh B PEAKIMIO HUTPOBAHUS C 00pa3o-
BaHMEM HUTPOCAMIIUIIOBON KHUCIIOTHI, KOTOpasi B IICJIOYHOU Cpejie oOpa3yeT
OKpAIIEHHYIO B KEJITHINA LIBET COJIb.

OmnpeneneHro MearoT XJI0pUI-aHUOH MPU MacCOBOM KOHIICHTpaIuK 00-
nee 500 Mr/m u coeauHEHUs Keje3a IMPU MacCOBOM KOHIIEHTpaIuu OoJiee
0,5 mr/n. OT BIUSIHUS COSMHEHUN Keie3a 0CBOOOXKIAt0TCs, TOOABIISISI CerHe-
TOBy  COJdb  (COMb  BUHHOM  KHCIOTBI,  TapTpaT  Kallus-HaTpUs
KNaC4H;0¢°4H,0); mpu xormeHTpanuu xjaopuaoB 6onee 500 Mr/n aHamu3n-
pyeMyI0 BOy pa3z0aBisitoT U ONpeJIeTICHUE TOBTOPSIIOT.

ITI/IK HUTpaTOB B BOAEC BOJOEMOB U IMUTHEBON BOJIE COCTABISIOT 45 MI/i
(v 10 Mr/ Mo a3oTy), TMMUTHPYIOIIHI MOKa3aTeab BPEAHOCTH — CAHUTApHO-
TOKCUKOJIOTUYECKHUH.
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Oobopyoosanue u peakmugol

baHs BoJIsiHAS; HOYKHUIIBL, TAJIOUKA CTEKIITHHAS; TIMIIETKA Ha 2 MJI WJIA Ha S MJT
C PE3MHOBOM TpyIIeH (MEAUITMHCKAM IIMIPUIIEM) U COSMHUTEILHOM TPYOKOM; TTH-
MeTKa-KarleJILHUIIA, CKITHKA ¢ MeTKoM «10mim»; crakanyuk Ha 25-50 mu pis
BBITTApUBAHUS. 3alIUTHBIC OYKH; IIEPUYATKH PE3UHOBBIE.

Boja guctunnupoBaHHas, KMCIOTa cepHas KOHIICHTPUPOBAHHAs;, PacTBOP
ruapokcuaa Hatpus (20 %) BoJHBIN; pacTBOp camuimioBoi KUCIOThL (10 %)
COUPTOBBII; CETHETOBA COJIb (TapTpaT Kaus-HaTpusl) B Karcynax mo 0,1 .

KonTponpHas mikama o0pa3lioB OKPACKW IS ONpEACCHUs HUTpart-
anunona (0,0; 5,0; 15; 30; 50 Mr/im) U3 cocraBa TECT-KOMILUIEKTA WU MPUTOTOB-
JIEHHAs1 CAaMOCTOSTEIIBHO.

O npuecomosnienuu pacmeopos cm. npuiodcerue 3.

Buumanue! B oannom onpeodenenuu ucnoib3ylomcs eoKue eeuiecmea —
KOHUCHMPUPOBAHHAA CEPHAA KUC/IOMA U KPEnKuil pacmeop UuopoKcuoa
nampusa! C nHumu neodxo0umo padbomamsv HA NOOOOHE 6 PE3UHOBBIX
HepYaAmKax U 3AUUMHBIX 0YKAX, COo0aroas ocmopodrichocms. Heoony-
CIMUMO NOnAOaHue pacmeopos 6 21a3zd, Ha KOMcy, 00ex3Hcoy, mebdens.

BeinoaHeHnue anaJm3a

1. Ilomectute ¢ nmomoiipto numneTky 1,0 My aHaIM3UpyeMon BOJbI B CTa-
KaHYMK JUIs BbIIapuBaHWs. EciM B BOAE COAEPIKATCS COCAUMHEHMS JKEe3a B
KOHIIeHTpalmu cBbime 0,5 MI/1, B CTaKaHYMK BHOCAT TaKXKe COJIEPKUMOE OJI-
Hoi Karicyibl (0,1 T) cerHeToBo COH.

2. Conep>kMMOe CTaKaHYHKa BBIMTAPHTE I0CYXa Ha KUTISIICH BOASHON OaHe
B TeueHue 10-15 mMuH.

3.0xjamuTe CTakaHYMK JO0 KOMHATHOW TeMIlepaTypbl B TEUYCHHE
5-10 muH.

4. JloOaBbTe B CTaKaHYMK MHUIETKOW-KareabHUIEeH 4-5 Karmenb pacTBoO-
pa CaIMIMIOBOM KUCIOTHI TaK, YTOOBI CMOUHUTH BECh CYXOM OCTATOK.

5. JloGaBeTe npyroi numeTkor 26-27 Kareilb KOHIEHTPUPOBAHHOM
cepHoU kucaoThl (okoi0 0,5 mi).

Coonwoaiime ocmopoxicHocms npu 000a61eHUU KOHUEHMPUPOBAHHO
cepnoii kuciomol! Pabomame cnedyem 6 3auyumHbIX OYKAX U PE3UHOBLIX
nepuamkax!

6. Cyxol OCTaTOK CMeIIaiTe ¢ KUCIOTOW CTEKIIHHOW MaJlouKo U pa3o-
TPUTE €ro 0 AHY U CTEHKAaM CTaKaHYHKa.

7. He BbIHMMasl AJIOUKY U3 CTaKaHYMKA, OCTaBbTE €r0 COACPKUMOE Ha
5 MUHYT.
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8. Jlo6aBbTe mumneTkoi 3-4 M AUCTWIMPOBAHHOM BOABI TAaKUM 00pa-
30M, 4TOOBI OOMBITH U3HYTPU CTEHKHU CTAKaHUYHUKA.

9. Jlo6aBbTe K conep:kuMomMy ctakaHumka 4-5 mu 20 %-Horo pactBopa
ruapokcua Hatpud. (s 103upoBKM pacTBOpa rupoKCcHaa HATPUs yI0OHO
UCII0JIb30BaTh MPOOUPKY ¢ METKOU «5 Mi»). [Ipu Hanuuuu B aHanU3Upye-
MOW BOJI€ HUTPAT-aHMOHOB PACTBOpP B CTAKAHYMKE CpPa3y OKPAIIMBAECTCS B
JKEJITHINA [BET.

Coonrwoaitme ocmopoxcHocms npu 000as1eHUU pacmeopa 2uopo-
kcuoa nampusa! Pabomamos ciedyem 6 3auiUmHbBIX 0YKAX U PE3UHOBBIX
nepuamkax!

10. CopepxuMoe cTakaHYMKa II0 CTCKJISHHOM TaJOdYKe CJehHTe B
CKJISIHKY ¢ METKOM «10 MJyI», OMOJOCHUTE CTaKaHYMK M TAJOYKy HEOOJbIIUMHU
MOPLUAMHU TUCTUJUTUPOBAHHOM BOJIBI U JOBEIUTE 00bEM PAacTBOpa B CKIISTHKE
o 10 M.

Ilpumeuanue. I1lpn HammuuK ocajika (OCHOBHBIX COJIEM MarHusi) paCTBOP OCTaBbTE
JUISL OTCTAaUBaHUS HA HECKOJIbKO MUHYT.

11. Okpacky pacTBOpa B CKJISHKE CPaBHHUTE ¢ KOHTPOJILHOU IIKAIOW
o0Opa3noB okpacku Ha Oerom (oHe. 3a pe3yJbTaT aHaln3a MPHHUMAKWTE 3Ha-
YeHUE KOHIICHTPAIlMd HUTPAT-aHHOHOB B MT/JI TOr0 0OpasIa IIKajbl, KOTO-
pBIit 60Jiee BCEro COOTBETCTBYET OKPACKE MOTYUYEHHOTO pacTBOpa.

Ecam okpacka coaepKMMOTO CKJISHKH I KOJOPUMETPHUPOBAHHUS OKa-
KETCS MHTEHCHUBHEE KpaitHero oopasia (50 mr/in), aHam3upyemyto Boay pas-
OaBISIIOT B 5 pa3 NUCTHIIMPOBAHHOW BOJOW W OINpPEICICHUE MOBTOPSIOT.
[Ipw BRIYUCIICHUHU PE3YJILTATOB YUYUTHIBAIOT CTEIICHL pa30aBIICHUS TIPOOHI.

Konmponv mounocmu ananusa

KOHTpOIb TOYHOCTH TIPH OMPEICIICHUN HUTPATOB MPOBOISAT C HCITOJIb-
30BaHMEM KOHTPOJIBHBIX PacTBOPOB (CM. MpHIIOKEeHHUE 1) MO0 C MCITOJIb30-
BaHHUEM IMOBEPEHHOTO (00pa31oBOro) HUTPATOMEPA.

Ammonuid. Coaep’aHrue HOHOB aMMOHHUSI B MPUPOAHBIX BOJAAX BapbH-
pyet B unrepaiie ot 10 o 200 MKT/IM® B nepecyere Ha a3oT. llpucyrcrsue
B HE3arpsi3HCHHBIX MOBEPXHOCTHBIX BOJAX MOHOB AMMOHUS CBS3aHO TJIAB-
HbIM 00pa3oM ¢ TpoleccaMu OMOXMMHUYECKOM Jerpajaliui OeJIKOBBIX Be-
IIECTB, JIC3AMUHUPOBAHUS aMUHOKHUCIIOT, Pa3JIOKEHUS MOYEBUHBI MOJ JEH-
cTBUEM ypea3bl. OCHOBHBIMH MCTOYHUKAMM MOCTYIIJICHUSI HOHOB aMMOHMS B
BOJIHbIE OOBEKTHI SBIISIIOTCSA KWBOTHOBOJUYECKHE (hepMbl, XO3SHCTBEHHO-
OBITOBBIE CTOYHBIE BOJIbl, MIOBEPXHOCTHBIM CTOK C CEIbXO3YTrOJIUM B Clydae
UCIIOJB30BaHUSI aMMOHUNHBIX YAOOPEHHUM, a TAKKE CTOUHbIC BOBI IPEAIIPU-
SITMA MUIIEBOM, KOKCOXHMHUYECKOM, JIECOXUMHUYECKOM M XUMHUYECKOM Mpo-
MBIIIJIEHHOCTH. B CTOKAaX NPOMBINUIEHHBIX MNPEANPUATHH COJECPKUTCA 10
1 MF/,Z[MS aMMOHUS, B OBITOBBIX CTOKax — 2-7 Mr/LLMS; C XO3IUCTBEHHO-
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OBITOBBIMU CTOYHBIMU BOJAMU B KaHAJIM3AIIMOHHBIE CHCTEMBI €KECYTOYHO
noctynaet 10 10 T aMMOHUITHOTO a30Ta (Ha OJTHOTO JKUTEJS).

[Ipu nepexojie OT OIUTOTPOPHBIX K ME30- U IBTPOPHBIM BOIOEMaM BO3-
pacTaroT Kak a0COJIOTHAsT KOHIIEHTpAIlUsl HOHOB aMMOHHUS, TaK U WX JOJIsSI B
obOmeM OanaHce CBSI3aHHOTO a30Ta.

KonnenTpanyuss aMMOHHS B TIHTHEBOM BOJE HE JOJDKHA MPEBBIMIATH
2 mr/am° 1o asory. 1IIK,, conesoro ammonus cocrasiser 0,5 MI/IM TI0
a30Ty (TUMUTHPYIOITUH TTOKA3aTeNlb BPETHOCTH — TOKCUKOJIOTHIECKUN ).

[IpucyrcTBUEe aMMOHUS B KOHIICHTpAIMIX MOpsaka 1 Mr/am® cHIKaeT
CIIOCOOHOCTh TeMOTrJI00MHA PbIO CBA3BIBATH KUCIOPOJ. [Ipr3Haku MHTOKCH-
KaIuu — BO30YKJIEHHUE, CYI0POTH, PhI0a MEUETCs 10 BOJI€ M BHITIPLITMBACT HA
MOBEPXHOCTh. MeXaHHW3M TOKCHYECKOTO JEHCTBUS — BO30YyXKJICHHUE IICH-
TpaJbHOM HEPBHOW CHUCTEMBI, MOPaKEHUE >Ka0EPHOr0 SIUTENHs, TeMOJIU3
(pa3pbiB) SpUTPOIUTOB. TOKCHYHOCTh aMMOHHUSI BO3PACTAET C MOBBIIIICHUEM
pH cpenpl. CopepkaHue aMMOHHS B BOJOEMaxX C Pa3IMIHOMN CTEIICHBIO 3a-

TPSI3HEHHOCTH MPUBEAECHO B Ta0. 11.
Tabmuna 11
Conepma}me aMMOHMUA B BOoJoeMax € pasnnqﬂoﬁ CTCMCHbBIO 3aTrPAZHEHHOCTHN

CreneHb 3arpsi3HeHus (KJIacchl BOJOEMOB) AMMOHUIHBIH a30T, MI/aM°
OuyeHb 4YuCThIE 0,05
Yuctele 01
YMepeHHO 3arps3HeHHbBIC 0,2-0,3
3arpsi3HEHHbIE 0,4-1,0
['psizHBIC 1,1-3,0
OdeHb rps3HbIE >3,0

[ToBbIIeHHAsT KOHIIEHTPALUS WOHOB aMMOHHUS MOXXET OBITH HCIOJIB30-
BaHa B Ka4eCTBE MHAMKATOPHOTO MOKA3aTeNsl, OTPAKAIOIIETO yXYAIICHUE ca-
HUTAPHOTO COCTOSIHHSI BOJHOTO OOBEKTa, MpoIiecca 3arpsS3HeHHS MTOBEPXHO-
CTHBIX W TIOJI3EMHBIX BOJI, B TIEPBYIO O4YepPe/b, OBITOBBIMHU U CEIHCKOXO3SUCT-
BEHHBIMU CTOKAMH.

CoenuHEeHUsT aMMOHUS COJIEpKAT aTOM a30Ta B MHUHUMAILHOW CTETEHU
OKHCIIeHUs «-3». KaTHOHBI aMMOHWMSI SIBJISTIOTCSI TIPOTyKTOM MHKPOOHOJIOTHYEC-
KOTO pa3ioKeHusi OEJIKOB KMUBOTHOTO M PACTUTEILHOTO MPOUCXOKAeHUs. O0-
pa30BaBIIMICS TakKuM 00pa3oM aMMOHHWI BHOBb BOBJICKAETCSl B MPOIIECC CHH-
Te3a OEJIKOB, yJ4acTBYSl TEM CaMbIM B OHMOJIOTHYECKOM KPYTOBOPOTE BEIIIECTB
(ke azota). [lo 3TOM nMpUyMHE aMMOHHIM U €r0 COEIMHEHUS B HEOOJIBIINX
KOHIIEHTPAITUSAX OOBIYHO MTPUCYTCTBYIOT B IPUPOIHBIX BOJIAX.

CyIecTBYIOT J1Ba OCHOBHBIX MCTOYHHKA 3arps3HEHHS OKPY>KAIOIIEeH CpeIbl
AMMOHUWHBIMHU COEIMHEHUSMH. AMMOHWIHBIC COSIUHEHUS B OOJBIINUX KOJIH-
YeCTBaX BXOJSAT B COCTAaB MUHEPAIBHBIX M OPTraHUYECKHUX yJA0O0pEHHH, U30bI-
TOYHOE W HENPaBUIHLHOEC MPUMEHEHHE KOTOPBIX MPHUBOIUT K 3arpsi3HEHUIO
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BOJ0EMOB. KpoMe TOro, aMMOHHITHBIE COEIMHEHUS B 3HAYUTEIIbHBIX KOJIMYECT-
Bax MPHUCYTCTBYIOT B HEUMCTOTaX ((pekanusx). He yTuan3upoBaHHbIE JOKHBIM
00pa30M HEYUCTOTHI MOTYT MPOHUKATh B TPYHTOBBIE BOJIbI MM CMBIBATHCS T10-
BEPXHOCTHBIMU CTOKaMH B BOJI0OeMbI. CTOKH € MACTOUII] M MECT CKOTLJICHUS CKO-
Ta, CTOYHBIE BOJIbI OT )KUBOTHOBOAYECKUX KOMIUIEKCOB, a TAKXKE OBITOBBIE U XO-
3sIICTBEHHO-()EKAJIbHBIE CTOKM BCErJla CO/AepKaT OOJIBIINE KOJIMYECTBA aMMO-
HUMHBIX coemHeHnr. OnacHOe 3arpsi3HEHUE TPYHTOBBIX BOJ XO35MCTBEHHO-
(dbexanbHBIMU U OBITOBHIMU CTOYHBIMU BOJIAMH MIPOUCXOUT MPHU PA3repMeTr3a-
MU CUCTEMbl KaHanu3auuu. [Io 3TMM NpUYMHAM TMOBBIIICHHOE COAECPKAHUE
AMMOHHUIHOTO a30Ta B IOBEPXHOCTHBIX BOJIaX OOBIYHO SIBJISIETCS TPU3HAKOM XO-
391CTBEHHO-(DEKATLHBIX 3arps3HEHUH.

[IpennoKeHHbII METOJ, ONPENEIECHUS MACCOBOM KOHLEHTpAIMM KaTHOHA
ammonus (ripuBenieH B ['OCT 1030) ocHOBaH Ha €ro peakiiud ¢ PEaKTUBOM
Heccnepa ¢ oOpa3oBaHreM OKpAIIEHHOTO B IICIOYHON CpeJie B KEITHIA LBET
COCIIMHCHUS . 2K2HQ|4+NH3+3KOH = ngOINH2+7KI+2H20

YKEJITBIN

Melaroliee BIMSIHUAE jKeJie3a YCTPAHSIOT JO0OaBJIEHUEM K MPOOE CErHeTo-
Boit com: KCOO(CHOH)COONa.

KoHILIEHTpalMi0 KaTHOHOB AMMOHHMS OINPEAEISIIOT BU3YaJIbHO-KOJIOPH-
METPUYECKUM METOJIOM, CPABHHUBAsI OKPACKY PACTBOPA C KOHTPOJIBHOM IIKAJION
00pa3IoB OKPACKH.

ITI/IK aMmMHraka 1 MIOHOB aMMOHHS B BOJIE BOJIOEMOB COCTaBIISIET 2,6 MI/i
(i 2,0 MI/n Mo aMMOHUMHOMY a30Ty). JIMMUTHUPYIONINIA TTOKA3aTeNlb BPEIHO-
CTH — OOIIIECAaHUTAPHBIH.

Oobopyoosanue u peakmugol

Hooxauiipl, iuneTka Ha 2 MJI, IpoOMpKa KOJOpPUMETpUYecKash ¢ METKOU
«5 MID», IIIPUIL] METUITUHCKUAN C COEAUHUTENLHON TPYOKOH.

PeaxtuB Heccnepa, cernerosa cousb B kancynax no 0,1 r.

KonTponbHas mkana o0pas3iioB OKpacKu JIJIs ONPEAeICHHs] KaTHOHA aM-
monus (0; 0,2; 0,7; 2,0; 3,0 mr/im) u3 cocraBa TECT-KOMITIEKTa WM MPUTOTOB-
JIEHHAsI CAaMOCTOSTEIIBHO.

O npueomosnienuu pacmeopos cm. npuiodicerue 3.

Ilpogeoenue ananusa

1. Hanelite aHaM3upyeMyto BOAY B KOJOPHUMETPHUUECKYIO MPOOHUPKY 0
METKH «5 MII».

2. Jlob6aBbTE B BOMY COAEpKMUMOE OTHOM Karcyibl (okosio 0,1 T) cernero-
BOM coiM W Tyzaa ke nmretkorn — 1,0 min peaktuBa Heccnepa. Conepxumoe
MPOOUPKH MIepeMEIIaTe BCTPSIXUBAHUEM.

3. OcraBbTe cMech Ha 1-2 MUH. JIJIs1 3aBEPIIICHUS PEAKIIHH.

4.0xpacKy pacTBopa B CKJISHKE CpaBHUTE Ha OeioM ¢GoHE C KOHTPOJIb-
HOM TIKaJIoi 00pa3IoB OKPACKH.
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Konmpons mounocmu ananuza

KoHTpoJIb TOUHOCTH aHaJH3a MpY ONPEICTICHUN aMMOHHUSI TIPOBOJIAT C HC-
MOJTb30BAaHMUEM KOHTPOJIBHBIX PACTBOPOB C M3BECTHBIM COJIEPKAHNEM KaTHOHOB
amMMoHus (cM. TipriioskeHue 1) mbo moBepeHHBIM (00pa3oBBIM) MPUOOPOM
TUIS U3MEPEHUS KOHIICHTPAIMA aMMOHUS TIOTEHITHOMETPUIECKIM METOIOM.

Hutpursl. HUTpuTHI IpeACTaBIsOT COO0 MPOMEKYTOUHYIO CTYIIEHD B
Henu OakTepuanbHBIX MPOILECCOB OKHUCICHHUS aMMOHUS O HUTPATOB (HUT-
pudukaius — TOJIbKO B a3POOHBIX YCIIOBUSIX) U, HAIPOTHUB, BOCCTAHOBIICHUS
HUTPATOB JI0 a30Ta U aMMHaKa (AeHUTpUPUKAIUSI — MIPU HEJTOCTATKE KUCIIO-
pona). [lonoOHbIE OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUU XapaKTEPHbI
JUIS CTAHLIMKM a’palluu, CUCTEM BOJOCHA0XEHUS U COOCTBEHHO MPUPOIHBIX
BoA. KpoMe TOro, HUTpUTHI UCIIOJIB3YIOTCS B KaU€CTBE MHTHUOUTOPOB KOPPO-
3UM B Mpolieccax BOJAOMOJATOTOBKH TEXHOJIOTHYECKOW BOABI K HO3TOMY MOTYT
MOMAacTh U B CUCTEMBI XO34MCTBEHHO-NIUTHEBOTO BojocHabxenus. [lupoko
U3BECTHO TaKXE€ MPUMEHEHUWE HUTPUTOB JJisI KOHCEPBUPOBAHUS MUIIEBBIX
POJIYKTOB.

B 1oBEepXHOCTHBIX BOJIaX HUTPUTHI HAXOJATCS B paCTBOPEHHOM Buje. B
KHMCJIBIX BOJIaX MOTYT MPUCYTCTBOBATHh HEOOJIBIINE KOHIIEHTPALIMU a30TUCTON
kucinotel (HNO;) (He aucconuupoBaHHOl Ha MoHbBI). [loBbIllIeHHOE COJEp-
KaHUE HUTPUTOB YKa3bIBAET HA YCHJICHHE IMPOIIECCOB Pa3JIOKEHUSI OpraHu-
YECKHUX BeIIeCTB B ycioBusax Oosnee memnenHoro okucieHuss NO, B NOg',
YTO YKa3bIBAaeT Ha 3arps3HEHUE BOJHOIO OOBEKTA, T.€. SIBISETCS Ba)KHBIM Ca-
HUTAPHBIM MMOKA3aTEJIEM.

KoHueHTpanyss HUTPUTOB B MOBEPXHOCTHBIX BOJAX COCTABISET COTHIC
(MHOTIA [Ja’ke THICSYHBIC) ZOJMM MILIATpaMMa B 1 M°; B TO3eMHBIX BOXAX
KOHIIEHTpAllUsl HUTPUTOB OOBIYHO BBIIIE, OCOOEHHO B BEPXHUX BOJOHOCHBIX
FOPU30HTAX (COTBIE, AECATHIC JOTH MALTHTpamMMa B 1 m).

Ce3oHHbIE KOJIEOAHUS COAEPKAHUSI HUTPUTOB XapaKTEPU3YIOTCA OTCYT-
CTBUEM HUX 3UMOU U MOSBJICHUEM BECHOW MPU PA3JI0KEHUU HEKUBOTO Opra-
HUYECKOro BelecTBa. Hambosbliasgs KOHLUEHTpaAlUsS HUTPUTOB HAOJIOAeTCA
B KOHIIE JIETa, UX MPUCYTCTBHUE CBSI3aHO C aKTUBHOCTHIO (PUTOIJIAHKTOHA (yC-
TQHOBJICHA CLIOCOOHOCTh JIMATOMOBBIX U 3€JIEHBIX BOJOPOCIEH BOCCTaHABIIHU-
BaTb HUTPATHI 10 HUTPUTOB). OCEHBIO COACPKaHUE HUTPUTOB YMEHBIIAETCS.

OpnHolt n3 0cCOOEHHOCTEN pacnpeAesieHUuss HUTPUTOB IO TIIyOMHE BOJHO-
ro 0o0bEKTa SBJISIOTCS XOPOIIO BBIPAXKEHHBIE MAKCUMYMBbI, OOBIYHO BOJIM3U
HIDKHEW TpaHUlbl TEPMOKIIMHA U B THIOJMMHUOHE, TJI€ KOHIIEHTpalUs Ku-
CJIOpOJia CHUYKaeTcsa Haubosee pe3Ko.

Hns autpuros IIJIK,; ycranosimena B pasmepe 3,3 MI/IM° B BHZE HOHA
NO, wmu 1 MF/I[M3 B nepecuere Ha asor. [IJIK;, — 0,08 MF/I[M3 B BHUJIE MOHA
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NO, wmmu 0,02 mr/am® B mepecuere Ha a3or. JlnmMuATHpYIOIIMI TTOKA3aTENb
BPETHOCTH — CAHUTAPHO-TOKCUKOJIOTHUECKUA.

B cootBercTBUM ¢ TpeOOBAHUSIMHU TJIOOAIBHOW CHCTEMBI MOHUTOpPUHTA
coctosinusa okpyxaromierd cpenbl (ICMOC/GEMS) HUTpUT- U HUTpAT-UOHBI
BXOJST B MPOrpaMMbl 0OsA3aTENbHBIX HAOIOJIEHUM 32 COCTaBOM MHUTHEBOMU
BOJIbI U SIBJISIIOTCS BKHBIMH MOKA3aTENIMHU CTETIEHU 3arpsi3HEHUS U Tpodu-
YECKOro CTaTyca MpUPOJAHBIX BOJIOEMOB.

Hutputsl Onarogapsi CHoCOOHOCTH MpPEBpaIIaThCsl B HUTPATHI, KaK MIPaBU-
J10, OTCYTCTBYIOT B ITOBEPXHOCTHBIX BojAax. [loaToMy Hanmuuue B aHaIU3upye-
MO BOJI€ TIOBBILIEHHOTO COJIEPKaHUsI HUTPUTOB CBUJIETEILCTBYET O 3arps3He-
HUW BOJIbI, IPUYEM C YUETOM YACTHYHO MPOIIEIIeH TpaHc(HopMaluu a30Th-
CTBIX COETUHEHUI 13 oKX (HOPM B JpyTHE.

[Ipemmaraempiii METOJT OIPEACIICHUS] MACCOBOM KOHIIEHTPAlIMM HUTPUT-
annoHa cootBercTByeT npuseaeHHoMy B I'OCT 1030 [32]. Metox ocHOBaH Ha
peakury HUTpaT-aHMOHA B Cpe/ie a30THCTOM KHUCIOTHI ¢ peakTMBoM ['pucca
(cMmechio cynb(paHWIOBOM KUCIOTH U 1-HadTunamuna). [Ipu 3TOM npoTekaroT
peaKIy 1Ua30TUPOBAHUS U a30COUYETAHUS, B PE3YJIbTATE KOTOPHIX 00pa3yercs
a30COeIMHEHNE (a30KPACUTEND), UMEIOILEE MyPITYPHYIO OKPACKY.

KoHIeHTpauio HUTPUT-aHUOHOB OMPEAETSIOT BU3YaIbHO-KOJIOPUMETPHU-
YECKUM METOJIOM, CPAaBHMBAsI OKPACKY PacTBOpa C KOHTPOJIbHOM IIKaJoi 00-
pa3loB OKPACKH.

Peaxmuewvt u 000pyoosanue

Hooxuauiipl, mpobupka KoJOpUMETpUUYecKass ¢ METKOM «5 mum». PeakTun
I'pucca B kancynax mo 0,05 r.

KonTponpHas mikama oOpa3loB OKpacKh JUIsl ONPEJEICHUS HUTPUT-
anuona (0; 0,02; 0,10; 0,50; 1,0 mr/im) u3 cocraBa TECT-KOMIUIEKTA WX TIPUTO-
TOBJIEHHAsI CAMOCTOSITEIBHO.

O npucomoenenuu peaxmusa I pucca cm. npunodcenue 3.

Bovinonnenue ananusa

1. Hanelite aHanu3upyeMyro BOJy B KOJOPUMETPUUYECKYIO TTPOOUPKY 10
METKH €S MID».

2. JlobaBbTe copepskumoe ojiHOM Karcysbl (okojo 0,05 1) peaktuBa ['pucca
B nipobupky. [lepemeniaiite conepxruMoe MPOOUPKU BCTPSIXUBAHUEM JIO PACTBO-
pEHUS CMECH.

3. OcraBbTe IpoOUpKyY Ha 20 MUH. TSI 3aBEPIICHUS] PEAKITUH.

4. IlpoBenuTe BHU3yallbHOE KOJOpUMETpUpoBaHUE MpoObl. OKpacky pac-
TBOpa B MpoOupKe Ha 6es1oM (hoHE CPaBHUTE C KOHTPOJILHOM MIKaIoNH 00pa3iioB
OKPAacKHU.

KOHmPOJlb mounocmu anaauzd
KOHTpOJ'IB TOYHOCTH aHAJIM3a IIpHU OIPCACIICHUU HUTPUTOB IIPOBOJAT C UC-
II0JIb30BAHUEM KOHTPOJIBHBIX PaCTBOPOB C M3BCCTHBIM COACPKAHWMCM HHUTPHUT-
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aHvoHa (cM. nputoxkeHue 1) mbo ¢ UCIoNb30BaHUEM TTOBEPEHHOT0 (00pa3IoBo-
r'0) HUTPUTOMEPA MOTEHIIMOMETPUYECKUM METOJIOM.

A3ot 00muii. [Tox oO6mMM a30TOM MOHUMAIOT CYMMY MUHEPAIbHOTO U
OpPraHUYEeCKOro a30Ta B MPUPOJAHBIX BOAAX.

A30TCo/iepKalllie COEUHEHUS] HAXOJATCS B MOBEPXHOCTHBIX BOJAX B
PacTBOPEHHOM, KOJUIOMJHOM U B3BEIICHHOM COCTOSIHUM W MOTYT TOJ BIUS-
HUEM MHOTHUX (PU3MKO-XUMHUYECKUX W OMOXHMMHYECKHX (DaKTOPOB IEpPEXo-
JIUTh U3 OJJHOTO COCTOSIHUSI B APYTOE.

CpenHsisi KOHIIEHTpalKs 00IIEro a3oTa B MPUPOIHBIX BOJIax KoyeOIeTcs
B 3HAYUTEIBHBIX MpEJeIax U 3aBUCUT OT TPO(DHOCTH BOJHOTO OOBEKTA: JJIsi
OJIMTOTPO(HBIX U3MEHsETCs 00bIYHO B mpeaenax 0,3-0,7 MF/I[M3, IUISL ME30-
tpodubIx — 0,7-1,3 Mr/mv’, st aBTpodHEIX — 0,8-2,0 Mr/mm’.

Cymma muHepaabHOro azora. CymMma MUHEpPAIBHOTO a30Ta — 3TO
CyMMa aMMOHUWHOT0, HAITPATHOTO U HUTPUTHOTO a30Ta.

[loBblllIeHNE KOHIIEHTPAIM UOHOB aMMOHHUSI U HUTPUTOB OOBIYHO YyKa-
3bIBAET HA CBEXKEE 3arpsi3HEHUE, B TO BPEMsI KaK YBEJIWYECHHUE COJICP>KaHUS
HUTPATOB — HA 3arpsi3HEHUE B MpejllecTByroilee BpeMs. Bece Gpopmbl a3ora,
BKJIIOYAs U ra3000pa3Hyto, CIIOCOOHBI K B3AUMHBIM MTPEBPAIICHUSIM.

Ammuak. B npuponHoil Boje amMMHak 00pa3yeTcs OpH pa3ioKeHUU
a30TCOJIEPKAIIUX OPTraHUYECKUX BEIIECTB. XOPOIIO PacTBOPHUM B BOJIE C 00-
pa30BaHUEM THJIPOKCHUA AaMMOHUSL.

ITJIK, ammuaka cocrabisieT 2,0 Mr/L[M3, ITAK,, — 0,05 MF/I[M3 (JIMMUTH-
PYIOIINM MOKa3aTeIb BPETHOCTH — TOKCUKOJIOTUYECKHI).

®ocharel U o0muii Ppochop. Iloxg obmum dochopoMm moHUMAIOT
CyMMYy MHUHEpaJIbHOIO U opranuudeckoro docdopa. Tak xe, Kak U JJis1 a30Ta,
obmeH (hochopoM MexTy €ro MUHEPATIbHBIMU U OpraHUYeCKUMU (hopMaMH, C
OJIHOM CTOPOHBI, U )KUBBIMU OPTraHU3MaMH — C JIPYTOU — SIBJISIETCSI OCHOBHBIM
(bakTOpOM, OMPENEAIONUM €r0 KOHIICHTpAIUi0. B MPUPOIHBIX U CTOYHBIX
Bogax (ochop MOXKET MPUCYTCTBOBATH B Pa3HbIX BUJaX. B pacTBopeHHOM CO-
CTOSIHUM (MHOTJ]a TOBOPSIT — B XKUAKOW (ha3e aHAIM3UPYEMOUl BOJIbI) OH MO-
XKeT HaxoauThest B Bujae oprodochopnoit kucinorsel (H3PO,4) u ee aHnoOHOB
(H,PO, , HPO,*, PO, ), B Buze MeTa-, mupo- u noiudocdaToB (3TH BeIect-
Ba UCIIOJIB3YIOT JIJISl TIPEIyIPEXKACHNUS O0pa30BaHUsl HAKUIIH, OHU BXOJIST TAKXKE
B COCTaB MOIOIIMX cpeAcTB). Kpome Toro, cymiectByroT pasHooOpasHbie (oc-
dbopopraHndecKkre COCIUHEHUS] — HYKJIEHHOBBIE KHUCIIOTHI, HYKJICOMPOTEHIbI,
dbochomunuasl U Ap., KOTOPHIE TaKKe MOTYT MPUCYTCTBOBATH B BOJIE, SIBJISSCH
IPOIYKTaMHU >KU3HEACATEIHbHOCTU WM pa3iioxkeHus: opranuzMoB. K docdop-
OpPraHUYECKUM COEJIMHEHUSIM OTHOCSITCS] TAK)KE€ HEKOTOPBIE MECTUIUbI.

dochop MOKET CoaepKaThCA U B HEPACTBOPEHHOM COCTOSIHUM (B TBEPOM
¢daze BOJIbI), MPUCYTCTBYS B BUJE B3BEIICHHBIX B BOJE TPYIHOPACTBOPUMBIX
dbocdaroB, BKIOYAs MPUPOJAHBIE MUHEPAIIBI, OEITKOBBIE, OpraHndecKue oc-
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dopcoaepkaIre COeTUHEHUS, OCTATKH YMEPIINX OpraHu3MoB u Jip. Pochop B
TBEpIOH (a3e B MPUPOIAHBIX BOJIOEMAaX OOBIYHO HAXOJWUTCS B JIOHHBIX OTJIOXKE-
HUSX, OJTHAKO MOXKET BCTPEYAThCS, M B OOJBIINX KOJUYECTBAX, B CTOYHBIX M 3a-
I'PSA3HEHHBIX TPUPOIHBIX BogaxX. @opmel pocdopa B IPUPOIHBIX BOJIAX MPE-
CTaBJICHBI B Ta0OII. 12.

Konnentpariust o0iiero pactBopeHHoro docdopa (MUHEPAITHLHOTO U Op-
TaHUYECKOT0) B HE3arpsA3HCHHBIX IMPHUPOAHBIX BOJAX H3MEHSICTCS OT 5 10
200 MKr/L[M3.

Tabmuma 12
®opmbl Gochopa B NpUPOAHBIX BOJAX
XuMHU4eCKHe OGwwii CDI/IJILpreMLH:I YacTHi:
dbopmel P (pacTBOpEHHBIN)
OO6wmui OOumit  pactBopeH- | O0muit pactBopeHHsId | O6muit hocdop B
HBI W B3BemeHHBIN | pocdop yacTHILIAX
hocop
OpTtodocdats O6mmit  pactBopeH- | PactBopennbie  opto- | OpTodocdatel B
HBI W B3BEUIEHHBIH | (pocdaTs yacTHIIaX
hocop

I'maponmsupyemsle | O0mme pacTBopeH- | PacTBopennsie Tuapo- | [maponusupyemsie
KUCIOTOH (ocda- | HpIe W B3BEUICHHBIC | TM3UPYEMbIE  KHCJO- | KUCIOTOH  (ocda-

ThI TUJIPOIU3UPYEMBbIE TOM (pochatsl ThI B YaCTULAX
KHCJIOTOM dochaThl

Opranunyeckuit OOmmii pactBopeH- | PactBopennsiii  opra- | Opranndeckuit

dochop HBI W B3BEUICHHBIN | HUYeCKuid pocdop ¢dochop B HacTu-
opranudeckuii  ¢oc- nax
op

dochop — BaKHEUIINN OMOTEHHBIN JIEMEHT, YaIlle BCEro JUMUTHPYIO-
U pa3BUTHE MPOAYKTUBHOCTH Boj10eMOB. [loaTOMy mocTyriieHne u30bITKa
coenuHeHuit ¢pocdopa ¢ BojgocOOpa B BUAE MUHEPATBHBIX yA0OpEHU C TO-
BEPXHOCTHBIM CTOKOM C MOJEN (C TeKTapa OpoIllaeMbIX 3€MEIb BBIHOCUTCS
0,4-0,6 xr dochopa), co crokamu ¢ dhepm (0,01-0,05 kr/cyT Ha OTHO KUBOT-
HOE), C HEJIOOYUIICHHBIMUA WJIM HEOYHUIIEHHBIMU OBITOBBIMU CTOYHBIMHU BO-
namu (0,003-0,006 Kr/cyT. Ha OJTHOTO YKUTEJIA), @ TAKKE C HEKOTOPBIMH TPO-
W3BOJACTBEHHBIMU OTXOJAMH MPHUBOAUT K PE3KOMY HEKOHTPOIUPYEMOMY
IPUPOCTY PACTUTEIHHON OMOMAaCChl BOJHOTO 00BEKTa (3TO OCOOCHHO Xapak-
TEPHO JJI1 HEMPOTOYHBIX W MaJIONPOTOYHBIX BOJ0EMOB). IIporcxoaut Tak
Ha3bIBAEMOE HM3MEHEHHE TPOPUUECKOrO cTaTyca BOJOEMa, COMPOBOXK]IAI0-
nieecs nepecTporKor BCEro BOJAHOTO cOOOIEeCTBAa U BeAylllee K mpeodaja-
HUIO THUJIOCTHBIX MPOIECCOB (M, COOTBETCTBEHHO, BO3PACTAHUI0 MYTHOCTH,
COJICHOCTH, KOHIIEHTpALMK OaKTepHii).

OauH U3 BEPOSTHBIX ACMEKTOB Ipoliecca ABTPOGUKAIIMU — POCT CHUHE-
3eJIEHbIX BOJOpOCiel (LIMaHOOAKTEpHii), MHOTHE W3 KOTOPBIX TOKCHUYHBI.
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Brinensembie ’TUMU OpraHU3MaMH BEIIECTBA OTHOCATCS K Tpytie dochop-
U CepocojepKallluX OPraHUYeCKUX COCAWHEHHH (HEPBHO-TIAPATUTUUECKUX
a510B). JleicTBHE TOKCHHOB CHHE-3€JIEHBIX BOJOPOCTEH MOXKET MPOSBISATHCS
B BOBHUKHOBEHHH JIEPMATO30B, JKEIYJOYHO-KUIIIEYHBIX 3a00JIeBaHUI; B OCO-
OCHHO TSDKEINBIX CIIy4asx — IpU MONaJaHuu OOJIBIIONM MAacChl BOJOPOCIEH
BHYTPb OpraHu3Ma — MOKET pa3BUBATHCS Mapaany.

B cooTBeTcTBUM C TpeOOBAHUSIMU TI0OATIBHOW CHUCTEMBI MOHUTOPHUHTA
coctosiHusa okpyxarorieit cpeasl ('CMOC/GEMS) B mporpammsl 00s13a-
TeJbHBIX HAOJIIOICHUH 32 COCTAaBOM MPUPOIHBIX BOJ BKIFOUEHO ONPEACICHUE
coaepxkanus oomero docdopa (paCTBOPEHHOTO M B3BEIICHHOTO, B BUAE Op-
TraHWYECKUX U MUHEPAJIbHBIX coeauHeHui). Dochop sABIsSETCS BaKHEUIIUM
nokazarejieM TPO(PUUYECKOro CTaryca MNPUPOAHBIX BOJ0EeMOB. (OCHOBHOM
dbopmoii Heopranudeckoro docdopa npu 3HadeHusx pH Bomoema Oosblie
6,5 ssiercst mon HPO4” (okom0 90 %). B KHC/IbIX BOAAaX HEOPraHMYECKHUIA
docdop mpucyTcTByeT penmyiiecTBeHHO B Buae H,PO, .

KonmnenTpanus pocdaroB B NpUPOAHBIX BOJAaX OOBIYHO OYEHb Majia —
COTBIE, PEIKO IECSTHIC JOTH MILIArpaMMoB docdopa B 1 av°, B 3arpsi3HeH-
HBIX BOJAX OHA MOJKET JOCTHTaTh HECKOJBKHX MUTHrpamMmoB B 1 am°. ITog-
3eMHBIE BOJIbI cojepkaT oObiuHO He Oosee 100 MKr/z[M3 docdaroB; HUCKiIIO-
YEHHE COCTaBJISIOT BOJIBI B palioHax 3ajeranus hochopcoaepKaiux mopoj.

Conepxanue coequHeHnit pocdopa MoaBep>KEHO 3HAUUTEIIHLHBIM CE30H-
HBIM KOJIEOAHUSIM, TOCKOJIBKY OHO 3aBUCUT OT COOTHOIIIEHUSI IHTEHCUBHOCTH
po1ieccoB (HOTOCHMHTE3a U OMOXMMHYECKOTO OKHCISCHHS OPTaHUYECKHUX Be-
mecTB. MuHUMalIbHBIE KOHIIEHTpaIuu (pocdhaTroB B MOBEPXHOCTHBIX BOJAX
Ha0II0af0TCS OOBIYHO BECHOM M JIETOM, MaKCUMAaJIbHEIC — OCEHBIO M 3MMOM,
B MOPCKHUX BOJaX — COOTBETCTBEHHO BECHOM U OCEHBIO, JIETOM M 3UMOM.

Oo0111ee TOKCHUYECKOE IEUCTBHE coJiek (DOCPOPHOI KMCIOTHI BO3MOKHO JIUIITh
IIPU BEChbMa BBICOKHMX JI03aX U Yallle BCEro 00yCIOBIEHO MpUMeCsIMU (hTopa.

B MeToanke OLEHKU 3KOJIOTUYECKOM CUTYalMH, NMPUHATOM [ 0CKOMAKO-
norueit PO, pekoMeHI0BaH HOPMATUB COJIEPKAHUS pacTBOPUMBIX (hochaToB
B Bojae — 50 MKP/,Z[MB.

be3 mpenBapuTenbHOW MOATOTOBKHA MPOO KOJOPUMETPUUYECKH OIpese-
JISIFOTCSL HEOPTraHUYECKUE PACTBOPEHHbBIE U B3BEIIEHHBIE (DOC(aTHI.

Moaudocharsl. [Tomudocdarsl MOXHO omucaTh CASAYIOIMIUMH XUMU-
YecKuMU (popmyiaMu:

Men(POB)n ' |\/Ien+2|:)n03n+1 ) I\/IenHZPnOSnﬂ-

[Momudocdarel mpUMEHSIOTCST I YMSITYEHUST BOJBI, O0E3KUPUBAHUS
BOJIOKHA, KaK KOMITOHEHT CTHPAJIbHBIX MOPOIIKOB W MbIJa, HHTHOUTOP KOP-
pO3UH, KaTAJIN3aToOP, B MUIIEBOMN MPOMBINIJICHHOCTH.

[TomudochaTter MamoToKCHUHBIL. TOKCUHYHOCTH MoJMdochaToB 0OBICHS-
€TCS UX CIOCOOHOCTHIO K 00pa30BaHUIO KOMIUIEKCOB C OHMOJOTMYECKH BaXK-
HBIMH HOHAMU, OCOOCHHO C KaJIBIIHEM.
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YcraHOBIEHHOE TOMyCTUMOE OCTATOYHOE KOJIMYECTBO MOMGochaToB B
BOJIC XO3SHCTBEHHO-IHTHEBOrO HA3HAUECHHS COCTABIACT 3,5 Mr/aM° (JIMMH-
TUPYIOIINI TTOKa3aTeNlb BPETHOCTU — OPTaHOJIENTHYECKUN).

®docdatel onpeAensoTcs, Kak MPaBuio, KOJIOPUMETPUUECKUM METOJIOM
(I'OCT 18309, MCO 6878) mo peakiuu ¢ MOJIMOIATOM aMMOHHS B KHCIIOM
cpene:

HPO,*+3NH, " +12M00,*+23H"=(NH,)3[PMo01,0.4]+12H,0
YKEJIThIN

OO6pa3yromuiicst Mpu ATOM KOMIUIEKC, MPOIYKT KEJITOrO IBETa, Jajiee MO/
JCUCTBUEM BOCCTaHOBHTENS — Xyopuaa ojiosa (Il) — mpeBparaercss B MHTCH-
CUBHO OKpAIICHHBIN CUHUN KPACHUTEINb CIIOHOTO COCTaBa — «MOJHUOJIEHOBYIO
cub». KoHnenTpanuio oprodocdaTtoB B aHAIM3MPYEMOI BOJIE OIPEACISIOT 0
OKpacke MpoOkl, BU3YaJIbHO CPAaBHHUBASI €€ C OKPACKOM 00pa3IioB Ha KOHTPOJILHOU
IIKaJI€ WIM U3MEPsisi ONTUYECKYIO TUIOTHOCTh MPOO C MOMOIIBIO (POTOKOJIOpHU-
MeTpa.

B nanHyro peakiuio U3 BceX NMPUCYTCTBYIONIMX B Bojae ¢ocdaroB Hemo-
CPEACTBEHHO BCTYMAIOT TOJBKO opTrodocdarsl. st onpenenenus noiudocda-
TOB UX HEOOXOAMMO NpEABAPUTEIHHO TiepeBecTd B opTodocdaThl MyTeM KH-
CIIOTHOT'O THJIPOJIN3a B MPUCYTCTBUM CEPHOU KUCIOTHI. MHOTHE ClIOKHBIE 3(pu-
pbI PochOpHOI KUCTOTHI TAKKE MOTYT OBITh OMPEIEIECHBI TTOCIE UX KUCIOTHO-
IO THJIPOJIN3a B T€X )K€ YCIOBHSX, UTO U noiudocdaTel. Peakiiys KUCIOTHOTO
TUIpoJIh3a Ha puMepe nmupodocdara MPOTEKAET CIETYIOIIUM 00pa3oM:

Na,P,0,+2H,S0,+H,0=2H3P0,+4Na"+2S0,".

Hexotopsie dochopcoaepxaiiiie opraHndeckiue CoeIMHEHUsI MOTYT OBbITh
OIIPEIENIEHbl TOJBKO TOCTE WX MUHEpaIM3allid, Ha3bIBAEMOM HMHOTZIA TaKKe
«MOKpPBIM CKHTaHuem». Munepanuzaiusi hochopcoepkaiux opraHuuecKux
COEIMHEHUN MPOBOJUTCS MPU KUTITYEHUU TIPOOBI ¢ J0OABICHUEM KUCIOTHI U
CHJILHOTO OKHCIIUTENS — Nepcyiibdara wiv nepekucu Bojaopoaa. B ciyuae uc-
MOJIb30BAHMSI [ 3TOM 11eNK nepcylibara Kanus peakius MpoTeKaeT 1Mo ypas-
HEHUIO:

O

R-O-P-O-R1+K28208+H2804:H3PO4+2K++38042_+R+R1,

OH
rne R u Ry — opranndeckue hparMeHTHI.

Munepanuzaiusi TPUBOIUT K MpeBpalieHnio B oprodocdarsl Bee, daxe
TpyAHOpacTBOpUMBIE, (hopMbl pocdaroB B Boje. Takum oOpazoM ompesess-
eTCsl coliepykaHue obweco gocgpopa B moOOI Boje (ITOT MOKA3aTEIh MOYKHO
OIpeNeNsITh KaK JJIsl pacTBOPEHHBIX (pocdaToB, Tak U AJi1 HEPACTBOPUMBIX CO-
equHeHut pocdopa). OxHAKO 71 NPUPOJHBIX BOJ, HE COACPIKAIIUX WU CO-
JIepKAIUX HE3HAUYNUTEIBHOE KOJIMYECTBO TPYIHOTHUIAPOIU3YIOMUXCS (ocda-
TOB B TBepJI0¥ (pa3e, MUHEpATU3AIMKU OOBIYHO HE TPEOYETCs, U MOTYyUYECHHbBIN
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Ipy aHallM3€ TUAPOJM30BAHHOM MPOOBI pe3ybTaT MOXKET C XOPOIIUM IpH-
OJIvbKeHreM OBITh TIPUHAT 3a coJiepkaHue oorero gocdopa.

BnusitHue HEKOTOPBIX MPUMECE, KOTOPhIe MOTYT MPUCYTCTBOBATh B CTOY-
HBIX BoJax — cuiukatoB (O6osee 50 mr/m), coemunenuit xenesa (l11) (Gonee
1 mr/n), cynshuaoB u cepoBogopoaa (6omnee 3 Mr/in), CHUKaeT TOYHOCTh aHAIN3A,
YTO YCTPAHSIOT J00ABICHUEM K MPOOE CHEUAIBHBIX PEAareHTOB, BXOAAIIMX B CO-
CTaB TECT-KOMILIEKTa, WJIM U3MEHEHHEM OTIepaliuii 00paObOTKH MPOOHI.

Bo3MoxHOe BIIMSIHME HUTPUTOB (J10 25 MI/iI) yCTpaHseTcs 3a CUeT IMpu-
OaByieHHs K poOe pacTBOpa AJis UX CBA3BIBaHUS (pacTBOpa Cylb(haMHUHOBOU
KucoThI). [IpoBenennio aHamm3a MemaroT OOJBITHE KOJIWYECTBA XJIOPHUIOB,
HUTPUTOB, XPOMATOB, aPCEHATOB, TAHWHA.

[Tpu ananuze pocdaroB B ruApoIM30BaHHON MPOOE HEMOCPEICTBEHHO OII-
penensitorcsi cymma optodocdatoB U noaudocdaroB; KOHIIEHTPAIUS Ke TTOJIH-
dochaTroB paccunThIBaCTCS KaK Pa3HOCTh MEXKIY pe3yibTaTaMHd aHAIM3a THJI-
POJIM30BAaHHOM U HETUAPOIM30BAHHOM MpoOsl. I'naponaus nomudocdaToB mpo-
TEKaeT TakKe W MPHU MPOBEICHUU MUHEPAIN3AINH, T.K. €€ MPOBOIAT B CHJIb-
HOKHUCJIOMN CpeJie.

[TJIK nomudocdaros (Tpunonudocdar u rekcameradocdar) B BoJie BO-
JI0EMOB COCTABIISIET 3,5 MI/I B mepecuere Ha oprodocdar-annon PO, | -
MUTHPYIOIINN TTOKAa3aTeb BPETHOCTH — OPTaHOJICTITUYECKU.

JlnanazoH onpeaensieMblx KOHIEHTpaluii oprodocdaroB B BOJIE IPU BU-
3yallbHO-KOJIOpUMETpUYecKoM ompezenieHuu — ot 0,2 no 7,0 mr/n, npu ¢oto-
metprdeckoM omnpeneneann — 0,001 — 0,04 mr/n. Onpenenenve BU3yaIbHO-
KOJIOPUMETPUYECKUM METOJOM BO3MOXKHO W MPH KOHIIEHTpauuu oprodocda-
TOB Oosiee 7,0 MI/i mociie COOTBETCTBYIOIIETO pa3daBieHUsT MPOOLI YHUCTOMN
BOJIOM.

Ooopyoosanue u peakmugnl

Konba xonmdeckas tepmoctoiikas (DpieHmeriepa) Ha 150 mi co muu-
dbomMm, mepHas ckisHKa ¢ aeneHusMu (5,10,20 mur) ¢ mpoOKoM, XOIOIMIBHUK
0OpaTHbIiA co NUTM(HOM, KUTETKU (CTEKJISIHHBIE KalWUISPhI, 3epHa CHIIMKarels),
KoJI0a MepHasi BMECTUMOCTBIO S0 MJI, IJIMTKA 3JIEKTPUUECKas ¢ 3aKpPhIThIM Ha-
rpeBaTelbHBIM AJIEMEHTOM, MHIEeTKA-KalelbHUIla, 4amka ¢dapdopoBas Ha
200-500 mu1, IImpuII-103aTop MEIUITMHCKUM Ha 1 MJT ¢ CO€IMHUTENTLHON TPYOKOH.

Bopa nuctuiimpoBaHHasi, epMaHraHatr Kaius KpUCTAIUTMYECKUH, pacTBOP
BOCCTAaHOBUTEIIS, PACTBOP JJI CBS3BIBAHMSI HUTPUTOB, PAacTBOp MOJHOIaTa,
pactBop cepHoit KUcOThI (10 %-HbIi) BOAHBIN, pacTBOp cepHOU KUCTOTHI (1:3)
BOJIHBIN, IepcybhaT aMMOHHMS B Karicyiax 1o 0,5 .

KonTposnpHas mikaia oOpa3ioB OKpacKH JJIsl KOHIIEHTpaui oprodocda-
toB (0; 0,2; 1,0; 3,5; 7,0 Mr/i1) u3 cocTaBa TECT-KOMIUIEKTa WJIM MPUTOTOBJICHHAS
CaMOCTOSITEITHHO.

O npucomognenuu pacmeopos cm. npunodicenue 3.
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Buvinonnenue ananusa

A. Onpeaenenue oprodocharoB B NHUTHLEBOM U IMPUPOIHOM BOE

1. OtGepure B MepHYIO CKISIHKY 20 M1 Ipo(UIBTPOBAHHOW WJIM OTCTOSIH-
HOU aHaIU3UpPyeMou BOAbI (ITPOOBI), TIpeIBapUTEIHHO OIMOJIOCHYB e¢ 2-3 pasza
TOU K€ BOJIOM.

Ilpumeuanue. Ilpu oxxugaeMoi KOHIIEHTpauu opTodocdaToB Gonee 5 Mr/m pe-
KOMEHJyeTcsl oTOMpaTh 5 M mpoObl (CKISIHKON) mian 1 mul (IumpuueM-a03aTopoMm),
JIOBOJI1 00beM pacTBopa B CKIIIHKE J0 20 MJT YHCTON BOJOM, HE COJEp Kalleil opTo-
docdatos.

2. Jlo0aBbTe K npobe nunerkon-kanensHuiied 10 kamens pacTBopa Jyis CBs-
3bIBAHMS HUTPUTOB U 3aTE€M IIMPHUIIEM-103aTOpoM | MJ pacTBopa MoiuOAara.
CKJIIHKY 3aKpOMTE MTPOOKOM U BCTPSIXHUTE JIsI IEPEMENITUBAHKS PACTBOPA.

Pacmeop monuboama cooepricum cepuyrw xuciomy. Cobdawoaitme oc-
MOPOHCHOCMb NPU 8bINOJIHEHUU 0AHHOU onepayuu!

3. OcraBpTe npoOy HA 5 MUH. AJI OJHOTO MPOTEKAHUS PEaKIUH.

4. NlobaBbTe K mpoOe MUIMETKOW-KaNeIbHUIleW 2-3 Kaljid pacTBopa
BoccTaHoBuTeNsA. CKISIHKY 3aKpoWTe MPOOKON M BCTPSIXHUTE ISl TIepeme-
muBaHus pactBopa. [Ipu Hanumuuu B Boge oprodocdaroB pacTBOp mproO-
PETAET CUHIOK0 OKPACKY.

Pacmeop eoccmanosumensn cooepiycum coisanyto kuciomy. Coonrooait-
me 0CmopO}HCHOCHb NPU 6bINOTHEHUU 0AHHOU onepayuu!

5.0OctaBbTe TPOOY HA 5 MUH. JIJIs MOJTHOTO MPOTEKAHUSI PEaKIIUH.

6.1lpoBeauTe BHU3yaldbHOE KOJOpPUMETpUpOBaHHE MPoOOBL. s 3TOro
MEPHYIO CKJISIHKY TTOMECTUTE Ha OeJloe Mojie KOHTPOIbHOMN IIKAJbI U, OCBEIas]
CKJISIHKY PacCESHHBIM O€JbIM CBETOM JOCTATOYHOW MHTEHCHUBHOCTH, OIpEJIE-
auTe OyMKaiiiee 1Mo OKpacKe MoJie KOHTPOJIBHOM HIKadbl U COOTBETCTBYIO-
niee eMy 3HaueHHue KOHIEeHTpauu optodocdaToB B MI/i.

[Tpu nmoxyyeHuu pe3yabTaTa aHaIM3a yYTUTE pa3zdaBiieHre MPoObl YUCTOM
BOJIOM, BBENA MOMPABOUYHBIN KO3(PUIIMEHT (Hampumep, npu pa30aBICHUU
npoOsl B 4 paza, T.e. Mpu OTOOPE 5 MJI aHATU3UPYEMOU BOJIbI, TOJTYYEHHOE
IO [IKAJIE 3HAYEHUE KOHIICHTPAlM YMHOXKbTE Ha 4).

B. lonoJiHuTE/IbHBbIE ONEPalUu NMPU omnpeaeeHun oprodocdaros
B 3arpsiI3HEHHBIX MOBEPXHOCTHBIX M CTOYHBIX BOJAAX

[Ipn aHanm3e CTOYHBIX BOJ BBINOJHSAIOTCSA ONEPALMH, IMO3BOJISIIOLINAE
YCTPAHUTh MEMIAIoIIee BIMSHUE CUIUKATOB, coenuHeHuil skeneza (l11),
CyJib(UIOB U CEPOBOAOPO/IA, & TAKKE TAHUHA.

JI1s1 3TOrO BBIMIOJHUATE CIAEAYIOUINE ONIEPALINU:

1. Onpenenure yHUBEpCATbLHOM WHAMKATOpPHOM Oymakko pH anammzu-
pyemoii Bojibl. [1pu HamMumu cunbHowe104Hoil cpedvt ipody HEOOXOIUMO HEM-
TPaJIM30BaTh PACTBOPOM CEPHOM KUCIOTHI 10 3HaueHuit pH 4-8.
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2. Ecnu B aHanu3upyeMol BOJE OKUJAETCS MPUCYTCTBUE CUTUKANIOB
(0onee 50 mr/m) u coeaunenuii aceneza (111) (6omee 1 mr/m), pa3daBbTe
poOy neper aHAIM30M JTU00 0TOEpHUTE S MIT BOJIBI U JIOBEAUTE 00HEM MPOOBI
110 20 MJI YUCTOU BOHOIMA.

3. Ecnu B aHanu3upyemoii BoJie 05KMIaeTCsl PUCYTCTBUE CY1bhuooe u
ceposodopooa (6onee 3 MI/i), MPUTOTOBLTE pa30aBIICHHBIN (CJerka po3o-
BbII) pacTBOp IEpMaHraHara Kajiusi U J00aBbT€ HECKOJBbKO Kamejlb €ro B
npoOy. Ilpu 3Tom mpoba nomKHaA TpUOOpecTH ciladyr PO30BYIO OKPACKY
(mpu 3HAYUTENHHOM OKpacke pacTBOpa MpoOy MOXKHO pa30aBUTh aHATU3U-
pyemoi Boaoi).

4. Eciiu B aHanu3upyeMOM BOJIe OXHUAACTCS MPUCYTCTBHE XPOMAaTOB
(6osee 3 mr/m), UBMEHUTE MOPSAIOK MIPHUOABIICHUS] PACTBOPOB: TIEPBBIM IIPHU-
0aBbTE K MpoOE pacTBOP BOCCTAHOBUTENSA, a 3aTEM — PACTBOP JIJIsI CBSI3bI-
BaHUSI HUTPUTOB U PAacTBOp MOJuOaaTa.

5. Ecnu B aHanu3upyemMoil Bojie 0XKUIAETCA MIPUCYTCTBUE MAHUHA, €TO
MOXHO YAQIATHh (PUIHTPOBAHUEM Y€pPe3 KOJOHKY C aKTUBUPOBAHHBIM yTIIEM.

C. Onpenesnenne ruapoausyromuxcsa noiaudocdaros u 3¢upos Poc-
(¢opHOil KUCTOTHI

1. IIpoOy ananuzupyemoit Bosibl 00beMoM S0 M1 (MOKET ObITH 0TOOpaHa
C WCITOJIB30BAaHUEM MEPHOUN KOJOBI WIHM IWIMHAPA) MMOMECTUTE B KOHHYE-
CKYIO KOJIOY.

2. JlobaBbTE K IIpOOE MIIIPUIIEM-/I03aTOPOM 1 MII pacTBOpa CEPHOM KHUCIIO-
ThI (10 %) 1 HECKOJILKO KUIIENOK.

3. [Ipucoenuaute k K010€ OOpaTHBIN XomoauiabHUK. [lomecTuTe KOIOYy
Ha DJIEKTPOIUIMTKY W KUIISATUTE CMECh TIPU MUHUMAIBHON MOIITHOCTH HAarpeBa-
Hus 30 MuUH.

4. Tlocne oxnaxaeHUs CMECh KOJIMUYECTBEHHO MEPEHECUTE B MEPHYIO KOJI-
Oy. B mporecce KuIstaeHUsI MPOUCXOIUT TOTEPS] paCTBOPUTEINSE — BOABI (OKOJIO
5-10 m). IloTepro Boabl BOCHOIHUTE JOOABIEHUEM B MEPHYIO KOJIOY J0 METKU
(50 muT) TUCTUILTUPOBAHHOM BOJIBI, KOTOPOW MPEABAPUTEIHLHO OMOJIOCHUTE KO-
HUYECKYIO KOJIOY.

5. U3 monydenHoro pactBopa oroepure mpoOy (20 Mi1) B MEPHYIO CKIISTHKY
U aHaIM3UpyWTe ee Ha cojaepikanue oprodocdaros. [lomydeHHbIN pe3yabTar
OyIeT TpencTaBlIsATh CyMMY KOHIIEHTpaiui optodocdatoB u mnoimdochaTon
(C.) B mepecuere Ha oprodochar-anuon (PO, ™).

6.B oTaenvHON npobe aHAIM3UpPyeMOW BOJIbI, HE TIOJBEpTas €€ KUCIOT-
HOMY TMIpOJIU3Y, ONpeleNIuTe KoHIeHTpanuto opropochaToB Cyy, KaK ONH-
CaHoO BBIIIIE.

/. PaccunraiiTe KOHIIEHTpalMo ruaponu3oBasmuxca pocdaros (Cyg) B
mr/i o gopmyite: Crg = C. — Coy,
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rae: C. — cyMMapHasi KOHIIeHTpanus 1moyimpocdaroB, THAPOIM30BABIINXCS Op-
rannueckux ¢ocdatoB U oprodocdaros, onpeseneHHas B YCIOBUIX THIPO-
JIA3a, MI/J;

Co¢ — KoHIIeHTpanus opTodochaTtos, MI/I.

D. Munepanu3zanus u onpejejienue oomero gocdopa

1. B dapdopoByro vamky nomecture S0 Ml aHAIM3UPYEMOM BOJIbI (WK
MEHBIINI 00beM, pa30aBiieHHbIN 10 SO mi).
2. BbICBITIBTE B HaIlIKy cofepkumMoe oHoM Karcyisl (0,5 1)

nepcyiabpara aMMOHUSI U J00aBbTe TyAa ke 1 M pacTBopa
cepHoil KUcnoThI (1:3).
L% 3. BoimapbTe cMech 1ocyxa, MOMECTUB YaIllKy Ha Harpe-
BaTEJbHBIN SJIEMEHT JIEKTPUUECKOMN TUIUTKH.

4. [TomecTuTe YaliKy B CYHIMIBHBIN MIKa( U BBIIEPKUTE
%:7 /‘f‘@ ee TaM B TeueHue 6 yac. mpu temmeparype 160 °C, nocne uye-

IO JJalTe OCTHITh YalllKe 10 KOMHATHOM TeMIepaTyphl (OKOJIO0

0,5 gaca).

5. Ilocne oxnaxknaeHust K CyXOMYy OCTaTKy B YalllKe OC-
TOpOoxkHO mpuiienTe 30 MJI IUCTWUIMPOBAHHOM BOJBI, IEpe-

Ilpumeuanus.
1. Ecium pacTtBOp MOJYyYWJICA OKpall€HHBbIM, MUHEpAJIU3a-

IIAI0 TTOBTOPUTE WJIM BO3BMHUTE MEHBIINN 00bEM aHAIU3UPYEMOM

% E MEIIMBAs CMECh 1O PACTBOPEHHUS COJIEH.

60°C BOJIbI.
2. IlosBnenue Oenol MyTH 3a CUET BBINAJACHUS COJIEH Kallb-
11 B TaJbHEUIIEM HE MELIAET ONPEIEIIEHUIO.
3. [lanee pacTBOp MEPEHECUTE B MEPHYIO KOJIOY MJIHM CKIISTHKY,

JOBEIUTE 10 METKU «50 MID» TUCTUIUIMPOBAHHOW BOAOW U OIpEe-
JuTe coniepkanue opTodocdaTos.

¢ 4. Coneprkanue ooriero ¢ocdopa (B Mr/im) onpeaenuTe mo rpa-
JTYHPOBOYHOMY IpadUKy, IPEIBAPUTEIBHO ITOCTPOCHHOMY ITO CTaH-
JTApTHBIM pacTBOpaM, 00pabOTaHHBIM B COOTBETCTBHU CO BCEMH

BBITIOJIHACMBIMHU IIPHU MUHCPpATIN3allur OIICpalusIMM.

Konumpons mounocmu ananusa

KoHTposib TOYHOCTH IIpU aHAIM3€ Ha cojaepkaHue dhocdaTtoB U 00IIETO
¢dochopa MOKET ObITh BBIMOJIHEH MyTEM TECTUPOBAHUSI CHEIMATIBLHO MPUTOTOB-
JEHHOro pacTtBopa opTodocdara mpu KOHILEHTpALMsIX, PAaBHBIX 3HAUYEHUSIM,
NPUBEJICHHBIM ISl 00pa3lioB HA KOHTPOJIbHOM Imkane. Jljist 3Toil 1enu peko-
MEHJIyETCSI HUCIOJb30BaTh Kaluid (HOCHPOPHOKUCIBIA OJHO3AMENICHHBIN
KH,PO,, obpadorannsiii mo 'OCT 4212 [11]. KonTpoabHBIE pacTBOPHI MIPH-
rOTaBJIMBAIOT BECOBBIM METOJIOM B JIAOOPATOPHBIX YCIOBUSIX.
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CoenuHeHus cepbl.

Cyabparsl. CynbdhaThl NPUCYTCTBYIOT MPAKTUYECKH BO BCEX MOBEPX-
HOCTHBIX BOJIaX U SIBJISIIOTCSI OTHUMU U3 BOKHEUIIIMX aHMOHOB. [ TaBHBIM HC-
TOYHUKOM CYJIb(}aTOB B MOBEPXHOCTHBIX BOJAX SIBIISIOTCS MPOIECCHI XUMHU-
YECKOr0 BBIBETPUBAHUS M PACTBOPEHUS CEPOCOEPKAIIUX MUHEPAIOB, B OC-
HOBHOM THUIICa, a TAKXKE OKUCIIEHUS CYIb(PUI0B U CEPHI:

2FeS, + 70, + 2H,0 = 2FeS0O, + 2H,SOy;
2S + 302 + 2H20 = 2H2804

3HaYuTEIbHbIE KOJIMYECTBA CYIh()ATOB MOCTYHAIOT B BOJIOEMBI B MPO-
1[eCCE€ OTMHUPAHUSI OPTaHU3MOB, OKHMCJIEHHS HA3€MHBIX M BOJHBIX BEILECTB
PACTUTEIBHOTO W KUBOTHOTO MPOUCXOXKIECHHUS U C IMOJA3EMHBIM CTOKOM. B
OOJIBIINX KOJWYECTBaX Cyiab(daThl CoAep)kKaTcs B IIAXTHBIX BOJAX M B IPO-
MBIIIUIEHHBIX CTOKaX MPOU3BOJICTB, B KOTOPBIX MCIOJIB3YETCS CEpHAsI KUCIIO-
Ta, HanpuMep, okucaeHue nupurta. Cynb@aThl BBIHOCITCS TaKXKE CO CTOYHBI-
MU BOJAMH KOMMYHAJIBHOT'O XO3MCTBAa M CEJIIbCKOXO3IMCTBEHHOTO MPOU3-
BOJICTBA.

Wonnas popma SO,° xapaKTepHa TONBKO [UIS MATOMHHEPATH30BAHHBIX
BoJ. [Ipu yBenmnueHUr MUHEpAIU3alMK CyIb(aTHbIE HOHBI CKJIOHHBI K 00pa-
30BaHHUIO0 YCTOMYMBBIX ACCOIMUPOBAHHBIX HEUTpanbHbIX map Tumna CaSOy,
MgSO,.

Conepxanue cylb(paTHbIX HOHOB B PAaCTBOPE OIPAHUYMBAETCS CPAaBHU-
TEJIbHO MAJIOW PaCTBOPUMOCTHIO CyJib(aTa Kaiblus (MPOU3BEICHUE PACTBO-
pUMOCTH Cyib(daTa Kaablus L=6,1-10’5). [Ipn HU3KUX KOHUEHTpALUAX KaJlb-
1S, @ TaKXKe B MPUCYTCTBUU MOCTOPOHHMX COJIEW KOHIIEHTpaIusl CyiIb(haToB
MOKET 3HAYUTEIBHO MOBBIIIATHCH.

Cynb(daThl aKTUBHO YYaCTBYIOT B CJIOKHOM KpyroBopote cepsl. [Ipu oT-
CYTCTBUM KHCIIOPOJIa MO JEUCTBUEM CYIb(aTpeylIUPYIOIIUX OaKTepUii OHU
BOCCTAHABIUBAIOTCS J0 CEPOBOJIOPOAA U CYJIb(UIOB, KOTOPHIE MPU MOSIBIIE-
HUU B MPUPOJHOMN BOJIE€ KHUCIOPOJa CHOBA OKUCIAIOTCA 0 CyJbdaToB. Pac-
TEHUS U JpYyrve aBTOTPO(HbIC OPraHU3Mbl U3BJICKAIOT PACTBOPEHHBIE B BOJIE
cyJib(aThl Jig MOCTPOEHUs OenKkoBoro BemlecTna. [lociie oTMHUpaHUs )KUBBIX
KJIETOK TeTepoTpodHBIE OaKTepru 0CBOOOXKAAIOT CEPY MPOTEHMHOB B BUJIE Ce-
POBOJIOPO/IA, JIETKO OKUCIISIEMOTO JI0 CYJIb(aTOB B MPUCYTCTBUH KUCIOPO/IA.

KonnenTparnus cynbdhara B NMPUPOTHON BOJIE M3MEHSETCS B IIMPOKUX
npejenax. B peuHbIx Bojax W B BOJaxX IPECHBIX 03€p cojepkaHue cylbda-
TOB 4acto KoJjeosercs ot 5-10 no 60 Mr/z[M3, B JOXKIEBBLIX BOoJax — OoT 1 1o
10 mr/oM°. B mOm3eMHBIX BOJAX COXCPIKAHHE CyJib()aTOB MOXET JIOCTUTaATh
3HAYUTEIHHO OOJIBIIINX BEJIUYHH.

KoniienTpanus cynbpaToB B MOBEPXHOCTHBIX BOJIaX IMOJBEPIKEHA 3a-
METHBIM CE30HHBIM KOJICOAHUSIM U OOBIYHO KOPPEIUPYET C U3MEHEHUEM 00-
el MuHepaau3aluyd Bojbl. BakHeWmuM ¢gakTopoMm, OmpeaessiolniuM pe-
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KUM CyJb(PaTOB, SBISICTCS MEHSIOIIEECS COOTHOIIIEHNE MEXTY MOBEPXHOCT-
HBIM M IIOJI3€MHBIM CTOKaMH. 3aMETHOE BIIMSHUE OKAa3bIBAIOT OKHCIHUTEIHHO-
BOCCTAHOBUTEJIbHBIC MPOIIECCHI, OMOIornUecKass 00CTaHOBKA B BOJTHOM OOb-
€KTE U XO3IHCTBEHHAas AeITEILHOCTh YEJIOBEKA.

[ToBbIllIeHHOE cojepkaHUEe CYIh(ATOB YXYAIIACT OPraHOJCHTHYECKUE
CBOMCTBA BOJIbI M OKa3bIBAIOT (PM3MOJIOTHYECKOE BO3ACHCTBHE HA OPTaHU3M
yenoBeka. [lockonbky cynbbar obianaer cliabUTENbHBIMU CBOMCTBAMHU, €T0
npeaeabHO JOMYCTUMAasi KOHIICHTpAIMs CTPOTO PErjIaMeHTHUPYETCsS HOpMa-
TUBHBIMHU aKTaMH. BecbMa jkecTkue TpeOOBaHMS 10 COJIEPKAHUIO CYIb(aToB
NPEABSBISIOTCS K BOJaM, MUTAIOIINM MMapPOCUIIOBBIE YCTAHOBKH, MOCKOJIBKY
CyJib(aThl B MPUCYTCTBUU KaJbIMSA 00pa3yloT MPOYHYIO HakuIb. BKycoBoii
nopor cyibdara MarHus JeXUT B mnpeaenax or 400 mo 600 Ml“/I[MS, TS
cysbdara kanabis — oT 250 10 800 Ml“/I[Ms.

[TIK cynbdaToB B BOJIe BOJOEMOB X03iCTBEHHO-TTUTHEBOTO HA3HAYCHUS
coctasisier 500 mr/am’, JUMUTHPYIOIIUNA TTOKa3aTeNlb BPEIHOCTH — OpTr-aHOJIe-
TUYECKUM.

He 3amedeHo, 4utoObl cyibdaT B MUTHEBON BOJIE BIUSJI Ha IPOIECCHI
KOPPO3UHM, HO MPU UCIIOJIB30BAHUM CBUHIIOBBIX TPYO KOHIIEHTpAIUS CYJbda-
T0B BbIte 200 Mr/aqM° MOKeT MIPUBECTHU K BRIMBIBAHUIO B BOJIY CBUHIIA.

Cynbdatsl — pacripocTpaHeHHbIE KOMIIOHEHTHI IPUPOIHBIX Boa. VX mipu-
CYTCTBHE B BOJIe 00YCJIOBJICHO PACTBOPEHHUEM HEKOTOPHIX MHUHEPAJIOB — IPH-
POIHBIX Cylb(haTOB (TUIIC), @ TAKKE MEPEHOCOM C JOXKISIMH COACPKAIINUXCS B
BO31yxe cynbdaroB. [locnennue oOpazyroTcsi MpU peakiusax OKUCICHUS B at-
mochepe okcuna cepsl (1V) mo okcuna cepor (VI), oOpa3zoBaHus cepHOM KUCITO-
ThI U €€ HelTpanu3aluu (OJTHOM UITM YaCTUYHOW):

2802 + 02 = 2803,
803 + Hzo = HzSO4.

Hamuue cynb}aTtoB B MPOMBIIUIEHHBIX CTOUYHBIX BOJIaX OOBIYHO 00YCIIOB-
JIEHO TEXHOJIOTMYECKUMH MPOIECCaMu, MPOTEKAIIMIMMHU C HUCHOJIb30BaHUEM
CEpHOM KHCIIOTHI (IPOU3BOJICTBO MUHEPATBHBIX YJI0OpEHUIA, MPOU3BOJICTBA XU-
muyeckux BeniecTB). Cynb(darbl B TUTHEBOU BOJE HE OKA3bIBAIOT TOKCUYECKO-
ro 3¢ dexrTa s yernoBeKa, OJTHAKO YXYJIIAIOT BKYC BOJIbI: OIIYIICHHE BKycCa
cynb(haroB Bo3HHUKAET Npu ux KoHIeHTparuu 250-400 mr/n. CynabdaTsl MOTYT
BBI3bIBaTh OTJIOKEHUE OCAJKOB B TPYOOIPOBOIAX MPU CMEUIEHUH JIBYX BOJI C
pa3HbIM MUHEPAIbHBIM COCTABOM, HAlPUMEP, CYIb(ATHBIX U KAJBIHUEBBIX, B
ocanok BeitagaeT CaSQOy.

Merton onpesiesieH!s: MacCOBOM KOHIIEHTPALIMU CyJib(aT-aHMOHA OCHOBAH Ha
peakiuu cynb(haT-aHIOHOB C KATHOHAMU OapHsi ¢ 00pa30BaHHUEM HEPACTBOPUMOM

CYCIICH3UH CYJ'IB(I)aTa 6ap1/1>1 I1I0 pCaKIH:
Baz + 8042-: BaSO4.
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O KOHLIEHTpaIK CYyJb()aT-aHUOHOB CYIST IO KOJUYECTBY CYCIEH3UU
cylibdara Oapusi, KOTOPOE OMPEACISIIOT MypOUOUMEMPULECKUM MEMOOOM.
[Ipennaraemelii, Haubosee MPOCTON BapUAHT TYPOUAMMETPUUECKOTO METOa
OCHOBaH Ha M3MEPEHUHU BBICOTHI CTOJ0A CYCIEH3MH MO €r0 MPO3pavyHOCTU U
MPUMEHUM IPU KOHIIEHTPALUU CyJb(paT-aHHOHOB HE MeHee 30 mr/J.

AHanu3 BBIIOJHSIOT B MPO3payHOM Boje (MPU HEOOXOJUMOCTH BOJY
bubTpytor). it paboThl HEOOXOAUM MYTHOMEP — HECIIOKHOE MTPUCIIOCOOJICHUE,
KOTOPOE MOKET ObITh M3rOTOBJICHO M CAMOCTOSITEIILHO (CM. PHC.).

Ooopyoosanue u peakmugnl

MyTHOMeEp, NHUMeTKa Ha 2 MJI UK Ha 5 MJI C pe3UHOBOM TpyIIel (MEIUIH-
CKHUM ILITIPUIIEM) M COSIMHUTENHHON TpyOKOM, MUIeTKa-KarelbHULIa, TPOOUPKU
MYTHOMEpPHBIE C PHUCYHKOM-TOYKOM Ha JHE U PE3UHOBBIM  KOJBIIOM-
bukcaTopom, IPoOKa JIJIs1 MyTHOMEPHOM MPOOUPKH.

PacTtBop Hutparta Oapusi (HACHIILIEHHBIN), PacTBOP COJSHOM KHCIOTHI
(20%).

O npucomognenuu pacmeopos cm. npunodicenue 3.

Iloozomoexa k ananu3zy

OKpaH MyTHOMEpa YCTaHABJIMUBAIOT MO/ YIJIOM OKOJIO 45 ° K MOJCTaBKe.
Pabota npoBoauTCs MpU paccestHHOM, HO jJocTtaTouyHo cuibHOM (200-500 JIk)
JTHEBHOM (MCKYCCTBEHHOM, KOMOMHHPOBAHHOM) OCBEIIEHUH dKpaHa MyTHOMEDA.

B kaxxnoe oTBepcTHE MyTHOMEpPA BCTABJISIIOT MYTHOMEPHYIO TIPOOUPKY C Ha-
JIETHIM Ha HEE PE3MHOBBIM KOJIBIIOM B MOJIOKEHHUH, (PUKCUPYIOIIEM MPOOUPKY Ta-
KUM 00pa3oM, 4TOObI HWKHSIA €€ YacTh ObLIa BBIIBHHYTA B BBIPE3 MyTHOMEpa Ha
paccrosiHre OkoJio 1 cM (IpH 3TOM JTHO MPOOUPKU OKaXETCs Ha TpeOyeMoM pac-
CTOSIHUM — OKOJIO 2 CM OT DKPaHa).

Buinonnenue ananusa

1. ITomecTuTe B OTBEPCTUS MyTHOMEpA JABE MPOOUPKU C PUCYHKOM Ha
nHe. B ogHy w3 mpoOMpOK HajlelTe aHaTu3UpyeMyI0 BOJY JO BBICOTHI
100 mm (20-30 mu).

2. JloGaBbTE K COAECPKUMOMY MPOOUPKHU MUMETKAMU 2 KaIUld pacTBOpa
COJISIHOM KucNOoThl U 14—-15 kamnens pactBopa Hutpara Oapusi. CoOmronaiite
OCTOPOXHOCTb: HUTpAT Oapusi TOKCUYECH!

3. 'epmeTnyHO 3aKpoiiTe MPOOUPKY MPOOKON M BCTPSXHUTE, YTOOBI ITe-
peMelaTh COAePKUMOE.

4. ITpoOupKy C pacTBOPOM OCTaBbTE Ha 5—7 MUH. JyIsi oOpa3oBaHus Oe-
JI0TO Ocajka (CyCreH3UNn).
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5. 3akphITyl0 IPOOMPKY CHOBa BCTPSAXHUTE, YTOOBI NEpeMelaTh COep-
HKUMOE.

6. ITunetkoii mepeHocuTe OOPA30BABIIYIOCA CYCIIEH3UIO BO BTOPYIO (ITyc-
TY10) IPOOUPKY JI0 TE€X TOp, MOKa B MEPBOI MPOOUPKE HE MOSIBUTCA U300pake-
HUE PUCYHKa Ha JiHE. V3MepbTe BBICOTY CTOJIOA CYCHEH3UH B TIEPBOM MPOOUpPKE
(H, mm). Habmonenre npoBoauTe, HApaBiisisi CBET Ha BpalllAlOIIMNCS 3KpaH
MYTHOMEpPA, YCTAHOBJIEHHBIN MOJT yTiom 45°.

7. llpopormkanTe NeEpeHOCUTh CYCIIEH3HIO 10 TEX TI0P, TTIOKa B HEM HE CKPOETCS
n300paXeHne pUcyHka. M3mepbTe BBICOTY CTOJI0A CYCHEH3MH BO BTOPOM IPO-
OupKe.

8. PaccumTaiite cpemHee apupMETHUECKOE M3MEPEHHI BBICOTHI CTOJIOA
cycriensud (h) o dpopmyire:

h: ( hl +h 2 )
2
9. ITo Tabun. 13 onpenenute KOHIEHTPALUIO CYJib(aT-aHuoOHa B Me/JL.

Tabmura 13
OnpenesieHne KOHIEHTPAIMH CyJIbhaT-aHHOHA

MaccoBast KOHIIEH- MaccoBast KOHIIEH-
BricoTa cTonba BricoTa cTonba
cycriensud (h), MM TP:PIII;I;IHZYJ;I;I/)ET' cycriensud (h), MM TP:PIII;I;IHZYJ;I;I/)ET'
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 npupoge xmop mupoko pacrnpoctpaner — 0,017% (mo macce) B
3eMHOM Kope. Hanbosee mupoko pacnpoCTpaHEHHBIE €r0 MUHEPAJIbI — TATUT
NaCl (moBapeHHast coiyib, KaMmeHHas coJib), cwibBuH KCI, kapHamaut
KCI-MgCl,-6H,0 u ap. MupoBbie 3amackl KaMCHHOW COJIM B Heapax 3emiin
cocTaBistoT 3,5-10" T. O4eHp MHOTO XJIOPHIOB PACTBOPEHO B THApOchepe.

[Ipu HOpMaJIbHBIX YCIOBHSIX Ta3000pa3HbIN XJIOp MOYTH B 2,5 pasa Ts-
xenee Bosayxa (1 i Cl, Becut 3,24 r). Ximop pacTBopsieTcsl B Bojie ¢ 00pa3o-
BaHHUEM XKEITOBATOM XJIOPHOW BOJbI. OAMH 00BEM BOJIBI MOIJIOMIAET OKOJIO
JIBYX 00BEMOB XJIOpa MPU KOMHATHOW TeMmIiieparype. XJIOp OYEHb SIIOBUT,
pa3ipakaeT CIU3UCThIE OOOJIOYKM JaXXe B OYEHb MajbIX KOHIICHTPAIUAX
(0,001 mr Ha 1 1 Bo3myxa). XJ0p pearupyer ¢ MOJAABISIONIUM OOJBIIUHCT-
BOM METAJUIOB U HEMETAJUIOB 3a UCKJIIOUEHHEM KHCIOpPOAa, YIJIEpo/ia, a30Ta
U 0JIarOpOJIHBIX Ta30B.

Xuopuabl. B peyHbIX BOJAaX M BOJAX IPECHBIX O3€p COACPKAHUE XJIO-
PUIIOB KoJIeOJeTCa OT J0JIe MUUIUTpaMma JI0 AECATKOB, COTEH, a MHOT/Ia U
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THICSY MUJUIMTPAMMOB Ha JUTP. B MOpPCKMX W MOJBEMHBIX BOJIaX COJIepIKa-
HUE XJIOPHUJJIOB 3HAUYUTEIIBHO BBIIIE — BIJIOTH O MEPECHIIMICHHBIX PACTBOPOB U
paccoJoB.

XITOpUIBl SABJISIOTCSA MPEoOIagaroliM aHHOHOM B BBICOKOMHHEPATIU30-
BaHHBIX Bojax. KoHIIEHTpalusl XJIOpPUJIOB B NMTOBEPXHOCTHBIX BOJAX MOABEP-
KE€Ha 3aMETHBIM CE30HHBIM KOJIEOAHUSM, KOPPEIUPYIONUM C U3MEHECHHEM
o0111elt MUHEpaIru3aluu BOIBI.

[lepBUYHBIMU HCTOYHWKAMU XJIOPUIIOB SIBJISIOTCS MarMaTHYeCKHE II0-
pPOIBI, B COCTaB KOTOPBIX BXOJSAT XJIOPCOJEp KAIlUe MHUHEpaabl (COIAJUT,
XJIOpAIaTUT U JIp.), COJICHOCHBIE OTJIOXKEHUS, B OCHOBHOM TaJIUT. 3HAYUTEb-
HbIE KOJIMYECTBA XJIOPUJOB MOCTYMAIOT B BOAY B Pe3yjbTare 0OMeHa C OKea-
HOM 4Yepe3 aTMocdepy, B3auMOJEHCTBUS aTMOC(EPHBIX OCATKOB C IMOYBAMH,
OCOOEHHO 3aCOJICHHBIMH, a Tak)Ke MPU BYJIKaHUYECKUX BbIOpocax. Bozpac-
Tarollee 3HaUeHUE MPUOOPETAIOT MPOMBIIIJIEHHBIE U CTOYHBIE BOJIBI.

B otnuuue oT cynibpaTHBIX U KapOOHATHBIX MOHOB XJIOPUJBI HE CKJIOH-
HbI K 00pa30BaHUIO ACCOIIMMPOBAHHBIX MOHHBIX map. M3 Bcex aHMOHOB XJIO-
puIbl 00J1aal0T HAUOOJIBIIEH MUTPAIMOHHON CIIOCOOHOCTBIO, UTO OOBSICHS-
€TCS UX XOPOIIEeH PacTBOPUMOCTBHIO, CIa00 BBIPAKEHHOM CIIOCOOHOCTBIO K
COpOILIMM B3BEIICHHBIMHU BEIIECTBAMHM M TMOTPEOJICHMEM BOJIHBIMH OpPTaHU3-
Mami. [loBbIlIEHHOE CoAep)kaHUE XJIOPUIOB YXY/IIAeT BKYCOBbIE KadecTBa
BOJIbI, JICJTAET €€ MAJIONPUTOAHOM Il MUTHEBOTO BOJOCHAOXKEHUSI U OTpaHu-
YuBaeT NMPUMEHEHUE JJIT MHOTHX TEXHHYECKUX W XO3SIMCTBEHHBIX IeJieH, a
TaKXe JIJIsl OPOIIEHUS CEbCKOXO3SIMCTBEHHBIX yrouid. Eciii B mUThEeBOM BO-
Jie €CTh HOHBI HATPHS, TO KOHICHTPAIWS XJIOpHAa Bbimre 250 Mr/qM° npuaaet
BOJIC COJICHBIN BKYC, B Cy4ae XJIOPHUIOB KalbIIMs M MarHus 3To HaOIrOmaeTcs
npu KoHIeHTparmsx cBbie 1000 Mr/z[M3. KonuenTtpauuu Xja0puaoB U UX KO-
nebaHus, B TOM YHCIIe CYTOYHBIE, MOTYT CIY)KUTh OJHUM U3 KPUTEPHUEB 3a-
TPSI3BHEHHOCTHU BOJIOEMA XO3SIICTBEHHO-OBITOBBIMU CTOKAMM.

Het naHHBIX O TOM, YTO BBICOKME KOHIICHTPAI[UU XJIOPUJOB OKA3bIBAIOT
BpeaHOe BiMsiHME Ha 4denoBeka. I1JIK, cocraBmser 350 M/’ AK . -
300 mr/om°. JInMUTHpYIOIMI OKA3aTeNb BPEIHOCTH — OPTaHOJICITUYECKU.

[Ipennaraemplii METOI OINPEACIEHUS MAaCCOBOW KOHLICHTPALIMU XJIOPUA-
aHMOHA OCHOBAH Ha TUTPOBAHUU XJIOPUI-AaHHUOHOB PACTBOPOM HUTpaATa cepeo-
pa, B pe3yjbTare 4yero obpasyercsl CyCIeH3Ws MPaKTUYECKH HEPacCTBOPUMOIO
xjopuaa cepedbpa. YpaBHEHHE XUMHUYECKON PEAKIMU 3aliChIBACTCs Clie-
JTYIOIIMM 00pa3oM:

Ag+C1 =AgCl.

B kayecTBe MHIMKATOpA UCIIONIB3YETCSl XpOMaT Kajusl, KOTOPbI pearupyer
C M30BITKOM HUTpaTa cepedpa ¢ oOpa30BaHUEM XOPOIIIO 3aMETHOTO OPaHKEBO-
Oyporo ocajika xpoMaTa cepedpa o ypaBHEHHUIO:

Ag+ + CrO, =AQ,Cr0y,

OpaHxeBO-0yphbIii
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JlaHHBINA METO/ MOJYUYWJ Ha3BAHUE METOIa APeHMOMEMPULECKO20 MUm-
posanus. TUTpoOBaHUE MOKHO BBITIOJIHATH 11 Boj ¢ pH 5,0-8,0.

MaccoByto koHieHTpaiuio xjiaopua-aHuoHa (Cy,) B MI/J BBIYHCISIOT 110
ypaBHEHHUIO:

Cxn = (Vy, * H, 35,5 +1000) ,

Va

rne Vy; — 00beM pacTBopa HUTpara cepedpa, U3pacxoJOBAHHBIM HA THUT-
poBaHUE, MII;

H - koHIeHTpauusi TUTPOBAHHOTO pacTBOpa HHUTpara cepedpa c
y4€TOM TOMPaBOYHOT0 K03 duIimeHTa, r-akB/;

\V A — 00bEM BOJIBI, B3SITOM Ha aHAJIN3, MII,

35,5 — sKkBUBaJICHTHAs Macca XJIopa;

1000 — koappunmeHT nepecyera eAUHAT] U3MEPEHUHN 13 T/JI B MT/I.

Obopyoosanue u peakmueul

[lunerka Ha 2 MJI WU HA 5 MJI C PE3UHOBOM rpymie (MeauIIMHCKUI
HITPUILL) U COSTUHUTENLHOM TPYOKOIl; MUIEeTKA-KareIbHUIIA, CKIISTHKA C METKOM
«10 MT» ¢ IPOOKOIA.

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

O npuzomosénenuu pacmeopos cM. Npuiodcerue 3.

Buvinonnenue ananuza

1. B cxustaky HaneiTe 10 M1 aHaIM3UpyeMoit BOJIBI.

2. Jlo6aBbTe B CKIISTHKY MTUMETKOM-KaneIpHUIIeH 3 Karuii pacTBOpa Xpoma-
Ta Kajus.

3. 'epMeTHUHO 3aKpOWTE CKIISIHKY MPOOKOM M BCTPSIXHUTE, YTOOBI mepe-
MENIaTh COAECPIKUMOE.

4. TlocTeneHHO TUTPYWTE COAEPKUMOE CKJISTHKM PacTBOPOM HUTpara ce-
pedpa mpu nepeMelMBaHuy JI0 TOSIBIICHUSI HeHcUe3arolie 0ypoit okpacku. Ori-
penenuTe o0bEM pacTBOPA, U3PACX0/I0BAHHBINA Ha TUTpoBaHUE (Vy,, MII).

5. Paccunraiite MaccoByr0 KOHIIEHTpaluio xjopua-aHuoHa (Cy,, MI/i) 1o
bopmyiie: Cy,=Vy, ® 178. Pesynbrar okpyrimre A0 HEeNbIX Yuce.

AKTHBHBIN XJI0p. XJIOp, MPUCYTCTBYIOIIMI B BOJIE B BUJIE XJIOPHOBATHU-
CTOM KHCJIOTBl WJIM HOHA THUIIOXJOPUTA, MPUHATO HA3bIBATh CBOOOIHBIM
XJOPOM. XJIOp, CYIIECTBYIOIIHNI B BUJE XJOPAMUHOB (MOHO- M JH-), a TAKKE
B BHUJIC TPEXXJIOPUCTOTO a30Ta, HA3BIBAIOT CBA3AHHBLIM XJOpOoM. OO0mmui
XJIOP — 3TO CyMMa CBOOOJIHOTO U CBSI3aHHOTO XJIOpA.

B mpOMBINIIIEHHOCTH XJIOP UCHOJIB3YIOT MIPU OTOENMBAaHUU B OYMakHOM
MPOU3BOJICTBE, MIPOU3BOJICTBE BaThl, JJIsi YHUUYTOXXEHUS MApa3uTOB B XOJIO-
JTWIBHBIX yCTaHOBKax W T.A. IIpu pacTBOpeHMH XJIOpa B BOJI€ 00pa3yroTcs
COJISIHAsI ¥ XJIOPHOBATUCTAasl KUCIIOTHI:
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Cl, + H,O < H" + CI' + HCIO.

B 3aBucuMocTH OT yClOBUHM, Takux Kak pH, TeMmmeparypa, KOJIMYECTBO
OpTraHUYECKUX MpUMECEed U aMMOHUMHOTO a30Ta, XJOP MOXKET MPUCYTCTBO-
BaTh U B Apyrux (opmax, Bkiatouas voH runoxioputa (OCl) u xsimopaMuHbI.

AKTHBHBIN XJIOp JOJKEH OTCYTCTBOBaTh B BOJIE BOJOEMOB, JIMMHUTH-
PYIOIINM MOKa3aTeIb BPETHOCTH — OOIECAaHUTAPHBIN.

XJI0p MOXKET HAXOAUTHCSA B BOAE HE TOJBKO B COCTABE XJIOPUIOB, HO U B
COCTaBe JIPYyTUX COEJIMHEHUM, OOJaJAI0NIUX CUIBHBIMH OKUCIUTEIbHBIMU
cBoricTBaMu. K TakuM COeIMHEHHSM XJIopa OTHOCSTCS cBOOOIHBIN XJop (Cl ),
runtoxyioput-aanoH (ClO’), xinopHoBarucras kuciora (HCO), ximopamuns! (Be-
IIECTBA, MPU PACTBOPEHUH B BOJIE KOTOPBIX 0OOpPa3yrOTCs MOHOXJIOPaMHUH
NH,C1, nuxmopamun NHCl1,, tpuxnopamun NCl3). CymmapHoe copepkaHue
ATHX COENWHEHUN HAa3bIBAIOT TEPMUHOM <axkmusHbili xa0p». Conepanye ak-
TUBHBIN XJIOpP BEUIECTBA MNOPA3ICISIIOT HA ABE TPYIIIbI: CUIIbHBIE OKUCIIUTENN —
XJIOp, THIIOXJIOPUTBI U XJIOPHOBAaTUCTAs KUCIIOTA — COJIEP’KAT TaK Ha3bIBAEMBIN
«CBOOOJIHBIN aKTUBHBINA XJIOP», U OTHOCUTEIILHO MEHEE CJIa0ble OKUCIUTENN —
XJIOpPaMHUHBI — «CBSI3aHHBIA aKTUBHBIN XJIOp». biaromapsi CUJIBHBIM OKHCIH-
TENBHBIM CBOMCTBaM COEAUHEHHSI, UMEIOIINE AKTUBHBIA XJIOP, MCIOJIB3YIOTCS
Ul o0e33apakuBaHus (J1e3MHGEKIMN) MUTHEBOM BOJIBI M BOJBI B OacceiHax, a
TaKXKe JJI1 XMMHYECKOW OYMCTKM HEKOTOPBIX CTOYHBIX BOJ. Kpome Toro, He-
KOTOpBIE COJIepKaIllMe aKTUBHBIN XJIOp COEAMHEHUs (HApuMep, XJIOpHasl U3-
BECTh) IIMPOKO UCHOIB3YIOTCS JUIsl IUKBUIAIIMA OYaroB paclpoCTpaHEHUs WH-
(dbeKkMOHHBIX 3arps3HeHuil. Hanbosnee mmpoko s Ae3uH(EKIHA MUThEBOM
BOJIbI HCIIOJIE3YETCSI CBOOOTHBIN XJIOP.

B mpupoaHoil Bojie coliepKaHUE AKTUBHOIO XJIOpA HE JIOMYyCKAeTcs; B
MIUTHEBOM BOJE €r0 COAECPKAHUE YCTAHOBIIEHO B MIEPECUETE HA XJIOP HA YPOBHE
0,3-0,5 mr/n B cBoOOHOM BHe u Ha ypoBHe (,8-1,2 MI/71 B CBS3aHHOM BHJIE.
AKTHBHBIN XJIOp B YKa3aHHBIX KOHUEHTPALUUSIX NPUCYTCTBYET B MUTHEBOM BOJIE
HEMPOJIOJKUTENILHOE BpeMsl (He 00Jiee HECKOJIBKUX JIECITKOB MUHYT) U Halle-
JIO yJasieTcsl JaXkKe NMpH KPaTKOBPEMEHHOM KHUITTYEHHUH BOJbIL. [lo 3TOM mpu-
YUHE AHAIU3 OMOOPAHHOU NPOObI HA COOEPIHCAHUE AKMUBHO20 XA0PA Clledyem
NpPOBOOUNb HEMEONEeHHO.

HHuTepec K KOHTPOJIIO CO/IepKaHusl XJIopa B BOJie, 0COOEHHO B TUTHEBOM
BOJIE, BO3POC MOCJI€ OCO3HAHUS TOrO (DaKTa, 4TO XJIOPUPOBAHUE BOBI MPU-
BOJUT K 00Opa30BaHUIO 3aMETHBIX KOJWYECTB XJIOPYTIEBOAOPOIOB, BPEIHBIX
JUIsl 3I0pOBhs HaceneHusi. OcoOyl0 OMAacHOCTh MPEACTABISIET XJIOPUPOBAHUE
MUTHEBOM BOJBI, 3arps3HeHHON denonom. IIJAK nns genonoB B nmutheBoit
BOJIC MPU OTCYTCTBUU XJIOPUPOBAHUS MUTHEBON BOJBI ycTaHOBJIeHA 0,1 Mr/m,
a B YCJIOBUSIX XJIOPUPOBaHUS (IIPU 3TOM 00pa3yroTcs ropa3ao 0oJiee TOKCHY-
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HbIE M MMEIOIINE PEe3KHil XapakTepHbIH 3amax xsopdenonsl) — 0,001 mr/m.
AHaJIOTUYHBIE XUMUUYECKHUE PEAKIIMU MOTYT MPOTEKATh C YYaCTUEM OPraHu-
YECKUX COEJUHEHUW NPUPOJHOTO WM TEXHOTNCHHOTO IPOMCXOKICHHUS,
MIPUBOJIS K PA3IMYHBIM TOKCUYHBIM XJIOPOPTaHUYECKUM COSAUHEHHUSIM — KCe-
HOOHMOTHKAM.

[Ipennaraemeiii HOJIOMETPUYECKAN METOJI OCHOBAaH Ha CBOMCTBE BCEX
COJZIEp KAIIUX aKTUBHBIN XJIOP COCIMHEHUM B KUCION Cpee BBIACIATh U3 MO-
MIa KaJusg CBOOOIHBINA MO:

C12+2|-:|2+2C|-

C1O+2H +21'=1,+CI'+H,0
HCIO+H++2|-:|2+ C|-+H20
NH,C1+2H"+21'=1,+NH, "+ CI

CBOOOIHBIN O/ OTTUTPOBBIBAIOT THOCYJIb(ATOM HATPUS B IPUCYTCTBUU
Kpaxmaja KaK OMUCAaHO MPU ONMPEJEICHUN PACTBOPEHHOro kuciopopa. Pe-
aKIMIo MPOBOJSIT B OydepHoM pactBope npu pH 4,5, u Toraa onpeneneHuro
HE MEIAIOT HUTPUTHI, 030H U Jpyrue coequHeHus. OHAKO MElaroMH OIl-
PENETICHUIO BEIIECTBAMU SIBJISIFOTCSl JIPYTHE CHIBHBIE OKHUCIHUTENH, KOTOpbIE
TaK)Ke BBIICIAIOT MOJ U3 Moauaa Kauusl — XpoMarthl, XJioparsl u Ap. KoHien-
Tpaluu, B KOTOPBIX YKa3aHHBIE OKUCIIUTENN OKA3bIBAIOT MEIIAOIIIEE JICHCTBUE,
MOTYT MPUCYTCTBOBaTh B CTOYHBIX BOJaX, HO MaJOBEPOSATHHI B MUTHEBOU U
IIPUPOTHON BOJIE. METO MOXKET UCIIONB30BATHCA U1l AHAIN3A TAKKE MYTHBIX
Y OKpAaIlIEHHBIX BOJI.

Konnenrpanuto aktupHOro xjopa (Cax) B MI/JI paCCUUTHIBAIOT MO pe-
3yJbTaTaM TUTPOBAHUS, JJIsl KOTOPOTO OOBIYHO MCIIOJIB3YETCSI pACTBOP THO-
cynbdara HaTpus ¢ koHneHtpanued 0,005 r-sks/n. Pacder mpoBoasT 1o
bopmye:

C - V. -K-0,177-1000

AX T V ’

A

rae V1 — KOJMYECTBO pacTBOpa THOCyIb(para HATpHs C KOHIIEHTpalueu
0,005 r-3KB/7, U3pacx0A0BAaHHOTO Ha TUTpoBaHue, MiI; K — mompaBo4HbIi KO-
3G (UIMEHT, YYUTHIBAIOUTUN OTKJIOHEHUE TOYHOU (PaKTUUECKOW KOHIEHTpAI[U!
trocyibdara ot 3HaueHus 0,005 r-skB/a (4151 OOJIBIIMHCTBA CIIy4aeB 3Haue-
nue K mpuaumaercs paBapM 1); 0,177 — cogeprkanue akTUBHOTO XJIOpa B MT,
COOTBETCTByIOIlee 1 MiI  pacTBOpa THOCYyJIb(aTa C KOHIEHTpaluen
0,005 r-3kB/11; VA — 00BEM TIPOOBI BOJIBI, B3ATOM 1151 aHamm3a, Mia; 1000 — ko-
3¢ UIUEHT TiepecdeTa eIUHUL] U3MEPEHHS U3 MILTHIIUTPOB B JIUTPHI.

UyscTBUTENHHOCTH MeTOIa — 0,3 MI/i ipu 00beme 1poOsbl 250 mi1, o/1Ha-
KO P UCMOJB30BAHUU PACTBOPOB TUOCYJIb(}aTa ¢ pa3NIuyHON KOHIEHTpaLKeH
00beM IPOOBI MOKET COCTABIIATh, B 3aBUCUMOCTH OT TPEOYyeMOIl UyBCTBUTEIBHO-
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ctu onpeaenenusi, ot 500 o 50 mu1 Boasl 1 MeHee. JIMMUTHUPYIOIINM MMOKa3a-
TeJIb BPEJIHOCTH JIJISI aKTUBHOTO XJIOpa — O0IIeCaHUTapHBIN.

Oobopyoosanue u peakmugwl

Konba xonuueckas Ha 250-500 mi ¢ rpaayupoBKoi 1mo odobemy (eciu
KoJi0a HEe OTrpayupoBaHa, TOTJIa HEOOXOAMM TaK>Ke MEPHBIN LUIUHID),
OropeTKa WM MUIETKA TPagyrupoBaHHAs HAa 2-5 MJI CO MIMPHULIEM U COEIUHU-
TeJILHOU TPYOKOM, IMIMIPHUII-03aTop (TiumeTka) Ha 1 mut (2 1IT.), HOKHUIIBI.

Kanuit iogucteiii B karncynax mo 0,5 r, pactBop OydepHbIii areTaTHBIN
(pH 4.,5), pactBop THOCynb(haTa HaTpus TuTpoBaHHbIH (0,005 r-3KB/N),
pactBOp kpaxmana (0,5 %).

O npuzcomosnenuu pacmeopos cM. Npuiodicenue 3.

MexoaHeid
obbém Nol

KonewHsin
obbvém N/

1. Haneiite B KOHUYECKYIO KOJIOY aHAIU3UPYEMYIO BOTY
10 MeTKH (Hampumep, 50 mur) b0 ¢ MOMOIIBI0 MEPHOTO IH-
muHapa. KonOy mnpenBapuTelabHO  OMOJIOCHUTE — aHANM-
3UPyEMOM BOJOM.

2. Ilomectute B K010y MHpU MOMOIIM IIITPUILA-103aTOPA
wi nunetku 1,0 mu aneratrHoro OydepHOro pactBopa, Co-
JEP>KUMOE KOJIOBI IepeMenIaiTe.

3. Jlo6aBbTe B KOHHYECKYIO KOJOY COACPKUMOE OJHOMN
kancyiesl (okosno 0,5 r) HWonuna kanuda. [lepememnaiite co-
JEP>KUMOE KOJIOBI 10 PACTBOPEHHUSI COJIU.

4. OTTUTPOBBIBAWTE BBIACIMBIIMNCA HOJ PaCTBOPOM THO-
cynb(dara. [ljist 3Toro B OIOpETKy (MUIMETKY), 3aKPEIJIEHHYIO B
IITaTUBE M COEIMHEHHYIO Yepe3 TPyOKy Co HIMpUIeM, HabepuTe
2-5 M1 pacTBOpa THOCYyIb(aTa U TUTPYHUTE mMpody A0 ciaabo-
YKEIJITON OKPACKH.

5. Jlo6aBbTE Opy2um MIIPUILIEM-I03aTOPOM (MTUTIETKOM) 1 M
pacTBopa Kpaxmaia (pacTBOp B KOJIOE CMHEET) U MPOJIoJIKaiTe
TUTPOBAHME JI0 TIOJHOTO 00ECIBEUMBAHUS PACTBOPA.

Ipumeuanue. Tlocne n3MeHeHUs: OKpacKu MpoOy HEOOXOAUMO BbI-
nepxkath emie 0,5 MUH. 17151 IOJTHOTO MPOTEKaHusl peakiuu. B cirydae
BOCCTaHOBJICHHUSI OKPACKH HEOOXO0IMMO JOOABUTH €IIle HEKOTOPOE KO-
JINYECTBO PaCTBOPA TUTPAHTA.

6.0npenenute o0l 00beM pacTBopa TUOCYJIb(aTa, U3-
pacxoJ0BaHHBIN Ha TUTpOBaHHUE (Kak 10, TaK W Mociie J00aB-
JIGHHS pacTBOpa Kpaxmasna).

7. PaccuuTaiiTe KOHIIEHTPAIMI0O CYMMapHOIO0 OCTaTO4-
HOoro akTuBHOro xyopa (Cax) B Mr/a mo dopmyie, puBe-
JICHHOMU BBIIIIC.
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[Ipn HEOOXOMMMOCTH aHaIU3 MOBTOPHUTE, YMEHBITUB (YBEIUYHUB) 00BEM
MIPOOBI.

B kauecTBe 3KCIIPECCHON nOpmamueHoil noJ1e8oi Moouukauuu memooa
C YyBCTBUTEIBHOCTHIO He MeHee 0,3-0,5 Mr/it 1t onpesiesieHusi akTUBHOTO XJI0-
pa B MUTHEBOM, BOJAONPOBOIHON M MPUPOTHOM BOJE MOXKET OBITH PEKOMEH]I0-
BaHO HCITOJIb30BAaHUE pacTBopa THOCY/b(ara ¢ kKoHueHTpamuei 0,0025 r-3ks/1,
npu otOope nmpoOsl SO MJI U TUTPOBAHKE C MOMOIIbIO KATMOPOBAHHOM TMHUIIET-
KH-KarneJbHUIbl. B 3TOM ciyuae koHIeHTpaiust akTuBHOTO xjiopa (Cax) B MI/a
paccunThiBaeTcs o Gopmyiie:

C AX =Ne 0,1’ K,

rae: N — KoJIM4ecTBO Kalejlb pacTBOpa THOCYJbdara HaTpus, U3pacxo-
JTOBAaHHOTO HA TUTPOBAHUE;

0,1 — KoIMYEeCTBO OCTATOYHOTO AKTUBHOI'O XJIOpa B MT, COOTBETCTBY-
I0lllee CoJepKaHuIo B 1 Karjie pacTBopa TUOCYJb(aTa HATpUA C KOHIICH-
Tparueit 0,0025 r-3kB/I ¢ y4yeToM THUTPOBaHUA NPOOBI BOJBI 00BEMOM
50 mut;

K- mompaBouHbIii KO3(p(QUUMEHT I8 JAHHOW NHUIMETKU-KaICIbHUIIBI,
YCTAHOBJICHHBIN AKCIIEPUMEHTAIBHBIM ITYTEM M YUUTHIBAIOIIMN pa3HUILY B
o0bemMax Karejab, OTPHIBAIOIINNCS OT pa3HbIX MUMETOK (0OOBIYHO 3HAUCHHUE
K 6au3ko 1).

Ilpumep pacuema. 1lpu ananuze BOJONPOBOAHON BOJBI B PE3yjbTa-
T€ TUTpOBaHUs MOpoObl 00bemMoM S50 M pacTBOPOM THUOCYJb(aTa C KOH-
neHtparmen  0,0025 r-3KkB/T ¢ MOMOIIBIO  KAJIMOPOBAaHHOW  IHIIETKH-
kanenapHuilsl (K=0,92) Ha TuTtpoBanue mzpacxomoanHo 11 kamens pactBopa
tuocyib(dara. CrenoBarenbHO, COJIEp)KAHUE AaKTUBHOIO XJIOpa B BOJE CO-
CTaBJISIET:

C ax =11¢0,10,92=1,0 mr/mn.

Harpuii. Hatpuit sBisieTcst OTHUM U3 TJIaBHBIX KOMIIOHEHTOB XUMHUYECKO-
ro COCTaBa MPUPOJHBIX BOJ, ONPEACISAIOMUX UX TUIML. OCHOBHBIM HUCTOYHUKOM
MOCTYIUJICHUS] HATPUSI B TIOBEPXHOCTHBIE BOJbI CYIIIH SIBJISIFOTCS U3BEPIKEHHBIE U
0CaJIOYHBIEC TTOPOJIbI M CAMOPOJIHBIE PACTBOPUMBIE XJIOPUCTHIE, CEPHOKHUCIIBIE 1
YTJIEKUCTIBIE CONIM HaTpus. bosbllioe 3HaYeHUE UMEIOT TaKKe OMOJIOTHYECKUE
MIPOLIECChI, POTEKAIOIINE Ha BOJOCOOpE, B PE3YJIbTaTe KOTOPBIX 0OPa3yIOTCS
pacTBOpUMBIE coeMHEeHUs HaTpusa. Kpome Toro, HaTpuii OCTyNnaeT B IPUPO/I-
HBIE BOJIbI C XO3SIMICTBEHHO-OBITOBBIMU U TTPOMBIITUICHHBIMI CTOYHBIMU BOJIAMU
U C BOJIaMH, COpachIBAEMBIMH C OPOIIAEMbIX TOJIEH.

B nmoBepXHOCTHBIX BOJAaX HATPUU MUTPUPYET MPEUMYILECTBEHHO B pac-
TBOPEHHOM COCTOSIHMHU. KOHIIEHTpaIusi ero B peuyHbIX BOJAX KOJIEOJIEeTCs OT
0,6 70 300 Mr/amM® B 3aBHCHMOCTH OT (hH3HKO-IeorpadpuaecKix YCJIOBHM U
re0JIOTUYECKUX OCOOCHHOCTEN 0acCeHOB BOJIHBIX OOBEKTOB. B MoO/13eMHBIX
BOJIaX KOHIIEHTpAIMs HATPHUsI KOJICOJIETCA B IIMPOKUX Tpeiesiax — OT MUJLUIH-
rPaMMOB [J0 TPaMMOB M JECSTKOB IPaMMOB B 1 gM°. DTO OIPEIEIseTcs co-
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CTaBOM BOJIOBMEIIAIOUIUX TMOPOJ, TNIyOMHOW 3ajieraHusl MOJ3EMHBIX BOJ U
JPYTUMU YCIOBUSIMU THAPOT€OIOTUUECKOM 0OCTaHOBKH.

[TJIK,; HaTpus cocrasisier 200 Mr/z[M3, K, — 120 Mr/z[M3.

MaccoByto koHleHTparuto kaTuoHa HaTpusi (Cya) B MI/T ONPENETsIOT
pacyeTHbIM METOJIOM, IIPOU3BOAS BhIUMCIEHUE 110 hopMyJIe:

Cua = (A‘Coxc) . 23,

rae: A — cyMMa MacCOBBIX KOHIEHTpAIMil IIaBHBIX aHMOHOB (ompese-
JISIETCS C UCTIOJIb30BAaHUEM JIaHHBIX TaOJ. 14), Mr-3KB/1;

Cox — 3Ha4YeHHUE 00IIEH KECTKOCTH, MI-3KB/I;

23 — DKBUBAJICHTHAS Macca HaTPHsI.

Kaanii. Kaanii — oquH 13 TIIaBHBIX KOMIIOHEHTOB XUMHUYECKOT'O COCTaBa
NPUPOAHBIX BOJ. MICTOUHMKOM €ro mocTyIUIeHHUs] B TOBEPXHOCTHBIE BOJIbI SIB-
JSIOTCSL TEOJIOTHYECKUE TMOPOIbl (ITOJIEBOM AT, CI0Ja) U PacTBOPUMBIE
coJii. Pa3nuuHbie paCTBOPUMBIE COCTMHEHUS Kalius 00pa3yroTCsl TaKXe B pe-
3yJbTaTe OMOJIOTHUYECKUX IMPOIECCOB, MPOTEKAOIINX B KOPE BHIBETPUBAHUS
U mouBax. /[ xanus XxapakTepHa CKJIOHHOCTh COPOMPOBATHCS Ha BBICOKO-
JTHUCTIEPCHBIX YaCTHUIIAX MOYB, MOPOJ, JOHHBIX OTJOXKEHHUN U 3aJIep>KUBATHCS
pacTEHUSIMU B MPOIIECCE UX MUTAHUS, pOCTa. ITO MPUBOJUT K MEHBIIIEH TO/-
BIDKHOCTH KaJlis 1O CPABHEHUIO C HATPUEM, U MOATOMY Kalluid HAXOJUTCS B
MPUPOJHBIX BOJIaX, OCOOCHHO MOBEPXHOCTHBIX, B O0JIe€ HU3KOM KOHIIEHTpA-
MU, YEM HATPUH.

B npupoanbie BOIBl Kaduid MOCTYHAeT TaKXKe C XO3AMCTBEHHO-
OBITOBBIMHU M MPOMBIIIUICHHBIMU CTOYHBIMHU BOJaMU, a TaK)Ke C BOJOM, cOpa-
ChIBAEMOM C OpPOIINAaEMBIX IOJIEH, U C MOBEPXHOCTHBIM BOJHBIM CTOKOM C
CEJIbCKOXO3SIMCTBEHHBIX YTOAUM.

KonneHTpanust B pe4Hoil Bojie OOBIYHO HE MpeBbIaer 18 Mr/z[M3, B
MOJI3EMHBIX BOJIaX KOJICOJIETCS OT MUJJIUTPAMMOB JI0 TPAaMMOB M JIECSTKOB
rpaMMoB B 1 I[MB, YTO OMNPEACIAETCS COCTAaBOM BOJOBMEIIAIOIINX TOPO,
TIIyOMHOM 3ajieraHus TOA3EMHBIX BOJ U IPYTUMHU YCIOBUSIMU THIPOTE€OJIOTH-
yeCKOil 00CTaHOBKH.

ITAK,, kanms cocrasisieT 50 Mr//:[MS.

®1op (pTropuasi). B peunsie Boabl PTOp MOCTYIAET U3 MOPOJA U TOYB
IIpU paspylieHur (PpTopcoaepkanux MUHEpAoB (araTuT, TYPMaJiiH) ¢ M0Y-
BOTPYHTOBBIMHU BOJIAaMU U MPHU HEMOCPEACTBEHHOM CMBIBE MOBEPXHOCTHBIMU
BojaMu. McTouHnukoM (ropa Takxke ciayxar armMochepHble ocanku. [1oBbI-
IIEHHOE coJiepkaHue (pTopa MOXKET OBITh B HEKOTOPBIX CTOYHBIX BOJaX
MPEINPUATUN CTEKOJbHON M XUMUYECKON MPOMBIIIJIEHHOCTH (TIPOU3BOACTBO
dbochopHbIX yI00OpeHUid, cTanu, allOMUHUA), B HEKOTOPBIX BUJIaX MIAXTHBIX
BOJI M B CTOYHBIX BOJaX pyJ0000raTUTENbHbBIX (haOpUK.

B mpupoansix Bogax prop Haxomurcs B Buae propuia-uoHa F- u xom-
miekcHbIX noHOB [AlFg]”, [FeF.], [FeFs]*, [FeFs]*, [CrFe]®, [TiFs]* u mp.
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MurparionHasi CriocoOHOCTh ()TOpa B IPUPOAHBIX BOJAX B 3HAYUTEIILHON
CTETICHH 3aBUCHUT OT COJEpKaHUS B HUX MOHOB KaJbIUs, JAIOIIUX C MOHAMH
¢dbTopa ManopacTBOpUMOe CoeqMHEHHUE (ITPOU3BEACHUE PACTBOPUMOCTH (PTOPH-
na kanbupst L = 4-10™). BoibIiy o posib HrPaeT PeKnM YIIEKHCIOThL, KOTOpast
pacTBOpseT KapOOHAT KaJbIHsl, IEPEBO/IS €ro B TUpokapOoHar. [ToBbIIIeHHbIE
3HaueHus pH crnocoOCTBYIOT yBEIMUYEHHUIO IOJBUKHOCTH (PTOpA.

Copepsxanue Gropa B pedHbIX Bogax koieoercs ot 0,05 10 1,9 mr/mv’,
atMochepHbix ocaakax — ot 0,05 go 0,54 MI/IM°, TTOX3EMHBIX BOJAX — OT
0,3 1o 4,6 Mr/z[M3. B TepManbHBIX BOJax KOHIIEHTpaIus (pTopa JOCTUTAET B
OTAEIBHBIX ciay4dasx 10 MF/ILMS, B OKeaHax ()ropa coaep>kurcs 10 1,3 Mr//:[MS.

dTOp SABIAETCA YCTOMYMBBHIM KOMIIOHEHTOM IMPHUPOJHBIX BOJ. BHyTpHTO-
JIOBBIC KOJI€OAHUSI KOHIIEHTpaIK ()TOpa B PEUHBIX BOJAX HEBEIMKHU (OOBIYHO
He OoJsiee, ueM B 2 paza). DTop mocrynaer B peku IPEUMYIIECTBEHHO C TPYHTO-
BbIMU Bogamu. Cojiepxkanue (Topa B MaBOJAKOBBIN IMEPUOJT BCETa HUXKE, YEM B
MEXEHHBIN, TaK KaK MOHUYKAETCS 10J1s1 TPYHTOBOTO MUTAHMUSL.

IToBhwIlIeHHBIE KOJMUYeCcTBa Topa B Boje (bonee 1,5 Mr/L[M3) OKa3bIBAIOT
BpE/IHOE JICVCTBUE HA JIIOJIEH U >KMBOTHBIX, BbI3bIBAsI KOCTHOE 3a00JICBAaHUE
(proopo3). Kpome Toro, u30bITOK (TOpa B OpraHU3ME OCAKIACT KaJIbIUH,
YTO MPUBOJUT K HAPYIIEHUSIM KaJibliieBoro u pocoproro oomeHon. OHa-
KO OYEHb HH3KOE CojeprkaHue (Topa B MUTheBBIX Boxax (Meree 0,01 Mr/om°)
TaKXe BPEJIHO CKa3bIBAETCS Ha 3JI0POBHE, BBI3BIBAS OMACHOCTH 3a00JICBAHUS
KapuiecoMm 3y0oB. [1o 3TUM mpuurHaM ompeAesieHue KOHIIEHTpauu GpTopa B
MUTHEBOM BOJIE, @ TAK)KE TPYHTOBBIX BOAaX (HarpuMep, BoJi€ KOJOAIEB U ap-
TE€3MAHCKUX CKBAXXHH) U BOJI€ BOJIOEMOB XO35IICTBEHHO-TTUTHEBOTO Ha3HAYe-
HUS SIBJISCTCS OUCHb Ba)KHBIM.

[I]IK, ¢rtopa cocraBmser 1,5 mr/mv’ (JIMMUTUPYIOIIUNA TOKa3aTellb
BPETHOCTHU — CAHUTAPHO-TOKCUKOJIOTMIECKHUIA).

[Ipennaraemerii MeTo onpeesieHUs: GTopa B BOJE OCHOBAH Ha PEaKIMu
bTOpUIOB ¢ JaHTaHATW3apUHKOMIUIEKCOHOM. IIpu 3ToM oOpasyercs okpa-
IIIEHHOE B CHHUM I[BET TPOMHOE KOMIUIEKCHOE COeIMHEHUEe (PTopHaa, TpeXBa-
JIEHTHOTO JIAaHTaHa U aJTM3apUHKOMILIEKCOHA.

OnpeneneHro MEImalwT COCIUHEHUS aJllOMUHUA, JKejle3a U Io-
BBIIIIEHHOE COJICP’)KAHUE OPraHWYECKUX BEMIECTB. AJIOMUHUN CBSI3bIBACT
dropua-noHE! ¢ obpasoBanneM komiurekcoB A1F* u A1F,". Beuny Toro,
YTO COJIp)KaHHUE AIOMUHHUSA B MUTHEBON M MPHUPOJHBIX BOJIaX, UMEIOIIHNX
o0b1yHO pH 6-8, Kak MpaBuiI0, 0OYEHb HE3HAYUTEIBLHO, BIUSHUEM ATIOMUHUS
npeHedperaror.

Ha onpenenenne ¢gropa B maHHOM MOau(UKAIIMKU METOJA OKa3bIBAIOT
3aMETHOE BIIMSIHUE COCIMHEHUS JKejie3a MPH KOHIEHTpauuu Oojiee 2 Mr/J.
[TosTOMY B CHJIBHO KENE3UCTHIX BOJIax OIpejeiaeHrue Gropa JaHHBIM METO-
JIOM HE TPOBOAAT ([UIsi ATOM MEIU HMCHOIb3YIOT MOTEHIIMOMETPUYECKUI
METO[).
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[Ipy TOBBIIIICHHOM COJIEp)KaHUHW B aHAJU3HPYEeMOH BOJIE PacTBO-
PEHHBIX OpPraHWYECKHX BEIIECTB KOJOPHUMETpUpyeMas JKHJIKOCTh IpH-
oOpeTaeT npyryro (MacKHpYIONIyI0) OKPAacKy, OTIIMYAOIIYIOCS IO I[BETY OT
OKpacKH, BbI3bIBAEMOI TOJIBKO (hTopuaamu. [ ycTpaHeHHsI 3TOTO SIBIICHHSI TIPO-
Oy TIpeIBapUTEIBHO CIEAYET OYHUCTUTh OT OPTaHUYECKUX BEIIECTB — BCTPSXH-
BaTh BOAY C HEOOJBIIMM KOJMYECTBOM IOPOIIKOOOPA3HOTO aKTHMBUPOBAHHOTO
YIJIA, TIOCIIE Y€ro OTQIIBTPOBATH OT YIS U TOJIBKO MOCIIE ATOTO aHATM3UPOBATH
Ha cojiepkaHue (propa.

Oobopyoosanue u peakmuenl

Konopumerprdeckas mpoOUpKa ¢ METKOM «S5 MIT», HOKHHITBL.

bydepnast cMech siHTapHO-0OpHAs B Karicyiax 1o 0,1 T, maHTaHaan3apuH-
KOMITJIEKCOHOBBIH JIaK.

KoHTposbHas mkana o0pas3noB OKpacKu JjIs onpeaeieHus propua-noxHa
(0; 0,5-1,2; 1,5-2,0 mr/i) u3 cocraBa TECT-KOMIUICKTa JIMOO MPUTOTOBJICHHAS
CaMOCTOSITEJIBHO.

O npuecomosieHuu pacmeopos cm. npuiodxcenue 3.

Buvinonnenue onpeoenenus

1. Haneire B KOJOPUMETPUYECKYIO MPOOUPKY aHATM3UPYEMYIO0 BOAY JIO
MeTkH (5 Mo).

2. Jlo6aBbTe comepxumMoe omHoM Karcyibl (okoo 0,1 r) 6ydepHO cMmecH.
[lepememnaiite mpoOMpPKY BCTPSIXUBAHUEM JI0 pacTBOpeHus cMmecu (1o pH 5).

3. Jlo6aBbTe C IOMOIIBIO MITIPHIIA ¢ HAKOHCYHUKOM-TTAIIETKOM 2,0 MJT JIaH-
TaHAJIM3aPUHKOMILIEKCOHOBOTO JIaKa, TIOCJIe Yer0 CMECh CHOBA MEpEeMEIIIanTe.

4. OctaBbTe cMech Ha 20 MUH. [T 3aBEPIIICHHUS PEaKIIUH.

5.0kpacky pacTBopa B CKJISTHKE CpaBHUTE Ha 0esloM (POHE C KOHTPOJIb-
HOM IIKaJION 00pa3lioB OKPAaCKH.

B cnydae, ecnu okpacka NpoObl OKAXKETCS HMHTEHCHMBHEE oOpasla
«2,0 Mr/m», aHalM3upyeMyro Boay pa30aBbTe B 2-5 pa3 JIUCTUIUTMPOBAHHOM
BOJION U ompeeieHre moBTopuTe. [Ipy BEIMUCICHNN pe3ynbTaTa YITUTE BEIH-
YUHY pa30aBJICHUS TMPOOHI.

Konmpons mounocmu ananusa

KoHTpOJIb TOYHOCTH aHaM3a MpH ONpeesieHuH (TOPUIOB MPOBOAAT C
UCIIOJIb30BaHNEM KOHTPOJBHBIX PACTBOPOB C M3BECTHBIM COJEpKaHUEM (HTO-
pua-aHuoHa (CM. mpuiokeHue 1) mubo ¢ UCHOJBL30BaHUEM MOBEPEHHOTO (00-
PasIl0BOr0) HOHCENEKTUBHOTO 3JIEKTPO/1a MOTEHIIMOMETPUIECKUM METOIOM.

OO0mee coJiecomep:xanue. (s pacdera oOIIero cojieconep KaHus IO
CyMM€ KOHIICHTpAIlUi TIaBHBIX aHHOHOB B MHMJIJIMTPAMM-IKBHBAJIEHTHOI
dbopMe X MaccoBble KOHIICHTpAIIWHU, OINpeIeTICHHbIC TIPU aHAINU3E U BhIpa-
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KEHHBIC B MT/JI, yMHOXbTE Ha KOd(h(DUIIMEHTHI, ykazaHHbIC B TabJ. 14, mocie
yero npocymmupyite (OCT 1030).

Tabmuma 14
Ko dunmeHntnl nepecuera KOHUEHTPAIUH U3 MI/JI B MT-3KB/JI
AHUOHBI Koadpdurnment
['mapokapboHaT 0,0164
Kap6onar 0,0333
Xnopun 0,0282
Cynbsdart 0,0208
HuTtpar 0,0161
Hutpur 0,0217

KoHIleHTpalio KaTUOHA Kaylds B JIAHHOM pacyere (Uit MIPUPOHBIX BOJ)
YCIIOBHO YUYMTBHIBAIOT B BHUJIE KOHILIEHTPAlMM KaTHOHA Hatpus. [lomydeHHbIN pe-
3yJILTAT OKPYTIIUTE JI0 LIEbIX YMCeN (MI-3KB/J).

1.3. PacTBOpEeHHbI KUCJIOPO

PacTtBOopeHHBIN KUCIOPOA HAXOIUTCS B MPUPOTHON BOJIE B BHJIE MOJIE-
kyn1 O,. Ha ero comepkanue B BOJE BIMSIOT JIBE TPYIIIBI MPOTHUBOTIOIOKHO
HaIPaBJIECHHBIX MPOIIECCOB: OJHA YBEIMYMBAIOT KOHIICHTPAIMIO KUCIOPO/a,
Ipyrue yMeHbaioT ee. K mepBoil rpymnme nporeccoB, 00Oraniarommx BOIy
KHUCIIOPOJIOM, CIIETyeT OTHECTH:

« TIpOIIECC a0COPOIIMH KUCIIOPO/aa U3 aTMOC(EPHI;

« BBIJICJICHHE KHUCJIOPOJia BOAHOW PaCTUTEIBLHOCTHIO B mporiecce GoTo-
CUHTE3a;

« IOCTYIJICHUE B BOJOEMBI C JOXKIEBBIMUA M CHETOBBIMH BOJAMH, KOTO-
pbie OOBIYHO TIEPECHIIIEHBI KHUCIOPOIOM.

AOcopbuus kuciopoaa u3 armochepbl MTPOUCXOJUT HA MOBEPXHOCTHU
BOJHOTO 00BbekTa. CKOPOCTh 3TOTO IMpOIlecca MOBBIMIACTCS C TOHMWKEHUEM
TEMIIEPATYpPHl, C MOBBIIMICHUEM JIaBJICHUS U TOHWKEHHUEM MUHEPATU3AIINH.
[Tpu kaX10M 3HAYEHUH TEMIIEPATyphl CYIIECTBYET PaBHOBECHAsI KOHIICHTPAIIUS
KHCJIOPO/1a, KOTOPYIO MOYKHO OIPEIETHTh IO CHEIUATBHBIM CIIPABOYHBIM Ta0-
JIMIIaM, COCTaBJICHHBIM 711 HOPMAJILHOTO aTMOC(EPHOTO JTaBlIeHUs. Adpanust —
oOorareHne rITyOWHHBIX CJIOEB BOJIBI KUCIOPOJOM — MIPOUCXOIUT B PE3YIIb-
TaTe TEPEeMEINBAaHNS BOJHBIX MAacC, B TOM YHCIIe BETPOBOTO, BEPTUKAIHHOM
TeMITepaTypHOU MUPKYISAINN U T. 1.

DOTOCHHTETUYECKOE BBIJICIICHUE KUCIOPOJa MPOUCXOAUT TIPH aCCHUMHU-
TSN TAOKCUA YTIIepoJa BOJHON PacTUTEIbHOCTBIO (MPUKPEIIICHHBIMHU,
TUTABAIOIIMMH PacTeHUsIMU U ¢uToruiaHkToHOM). [lpomecc ¢orocuHTe3a
pOTEKAaeT TeM CHJIbHEE, YeM BBIIIEe TEeMIlepaTypa BOJbI, HHTEHCHBHOCTh
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COJIHEUHOTO OCBEIIICHUSI M 0O0JIbIlIe OMOTEHHBIX (MUTaTeNbHbIX) BemecTB (P,
N u np.) B Bojge. [IpoayiupoBanue KucCiIopoja MPOUCXOIUT B MOBEPXHOCT-
HOM CJIO€ BOJl0€Ma, IITyOrHa KOTOPOTO 3aBUCUT OT MPO3PAYHOCTH BOIBI (IS
Ka)XJIOTO BOJIOEMa M C€30Ha MOXKET OBITh Pa3IMUYHOU, OT HECKOJIbKUX CAHTH-
METPOB JI0 HECKOJIBKUX JECATKOB METPOB).

K rpyrmmne nmporeccoB, yMEHBIIAIOIIUX COJAEPkKAHUE KUCIOpPOAa B BOJIE,
OTHOCSITCA PEAKIUU MOTPEOJICHUS] €ro Ha OKHUCIECHHE OpPTraHMYEeCKUX Be-
HIECTB: OUOJOTHYECKOE (JIbIXaHHE OPraHU3MOB), OMOXUMHUYECKOE (JbIXaHHE
OakTepuii, pacxoj KHUCIOPOJa MPU PaA3JIOKEHUH OPraHWYECKUX BEIIECTB) W
xummdeckoe (okucienne Fe”*, Mn?*, NO,", NH,", CH., H,S). Cxopocts mo-
TpeOJICHUS KHCIIOPO/ia YBEIMUYMBACTCS C MOBBIIICHUEM TEeMIepaTyphl, KOJIH-
yecTBa OaKTepHil U JPYruX BOJHBIX OPTaHM3MOB U BEIECTB, IOJIBEPTaro-
IIUXCS XUMUYECKOMY U OMOXMMHUYECKOMY OKuciieHuto. Kpome Toro, ymeHsn-
IIEHUE COJIEP>KaHUSI KUCTIOPOJIa B BOJIE MOXKET MPOUCXOAUTH BCIEACTBUE BbI-
JIEJICHUS €ro B aTMOCc(epy U3 MOBEPXHOCTHBIX CJIIOEB U TOJIBKO B TOM CIIy4ae,
€CJIM BOJIa MPHU JAHHBIX TEMIIEPATyPE U JABIICHUU OKAXETCS MEePECHIICHHON
KHCJIOPOJIOM.

B moBepXHOCTHBIX BOJIaX COJIepKaHHE PACTBOPEHHOTO KHCIOPOJIa Baph-
HpYeT B MIHPOKKX mpeeraax — ot 0 1o 14 Mr/mM° — i MOBEpKEHO CE30HHBIM
U CYyTOYHBIM KoyieOanusiM. CyTOUHBIE KOJIOaHUsI 3aBUCIT OT MHTEHCUBHOCTH
MIPOIIECCOB €ro MPOJIYIUPOBAHMS M TMOTPEOJEHUs] W MOTYT JIOCTHUTaTh
2,5 mr/mm’ PaCTBOPEHHOTO KHUCJIOpPOJa. B 3UMHUN M JETHUM MEPUOABI pac-
MpeJieJIeHue KUCIOpOJia HOCUT XapakTep crpaTudukanuu. Jledbumur xkucio-
poja yarie HabJIFoAaeTCa B BOAHBIX OOBEKTAX C BHICOKUMHU KOHIEHTPALUSIMU
3arps3HAIONIMX OPraHUYECKUX BEIIECTB M B ABTPO(UPOBAHHBIX BOJOEMAX,
COJIEp KaIUX OOJIBIIIOE KOJTMYECTBO OMOTECHHBIX M TYMYCOBBIX BEIIIECTB.

KoHrmenTparyst Kuciopoja oOmpeaeisieT BEJIMYUHY OKHUCIUTEIbHO-
BOCCTAaHOBUTEJIBLHOIO TOTEHIIMAJIAa U B 3HAYMUTEJILHOM Mepe HaIlpaBJieHUE U
CKOPOCTbH TPOIIECCOB XUMHUYECKOTO U OMOXMMHUYECKOTO OKHCJICHUS OpTaHH-
YECKUX U HEOPraHMYECKUX coeAuHeHHU. KHCIOpOAHBIN pEeXUM OKa3bIBaeT
r1yOOKO€ BJIMSIHUE HA JKW3Hb BOjJOeMa. MUHUMabHOE COJIEp>KaHUE PACTBO-
PEHHOTO KHCIIOpOJa, 00ECEUNBAIOIIEEe HOPMAJIbHOE PA3BUTHUE PHIO, COCTAB-
JIIET OKOJIO 5 MF/I[MB. IToumxkenue ero go 2 MF/I[M3 BBI3BIBAET MACCOBYIO I'Hi-
oenpb (3amop) pbiObl. HebGnaronpusaTHO CKa3bIBa€TCS HAa COCTOSHUHU BOJIHOTO
HACEeJICHUS U TIEePECHIIEHUE BOJIBI KUCIOPOIOM B pe3ysbTaTe mpoieccoB ¢o-
TOCHHTE3a MPY HEJIOCTATOYHO WHTCHCUBHOM IEPEMEITUBAHUH CII0EB BO/IbI.

B cooTBeTcTBUM ¢ TpeOOBaHUSIMH K COCTaBY M CBOMCTBAM BO/IbI BOJOEMOB Y
MYHKTOB MTUTHEBOTO W CAHUTAPHOTO BOJIONOJL30BAHUS COACPKAHUE PACTBOPEH-
HOT'O KHUCJIOpoja B Ipo0e, 0TOOpaHHOM 710 12 4acoB JHs, HE TOJDKHO OBITh HIDKE
4 mr/am’ B m060it TIEPHOJ TOA; [T BOJOEMOB PHIOOXO3SHCTBEHHOTO Ha3HAYE-
HUSI KOHIIEHTpAIMsl paCTBOPEHHOTO B BOJE KUCJIOPOJAa HE JOJKHA ObITh HUXKE
4 Mr/mM° B 3UMHHIA riepro (IIPH JIEA0CTaBe) U 6 MI/IM — B JICTHHIL.
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OmnpeneneHrue KUCIOPOJa B MOBEPXHOCTHBIX BOJAaX BKIIIOYEHO B IPO-
rpaMMbl HaOJIIOIEHUH C 1IeJIbI0 OLEHKH YCJIOBHI 0OMTaHUsI TUAPOOUOHTOB, B
TOM YHCJI€ PbIO, a TaK)Ke KaK KOCBEHHAas XapaKTepUCTHUKA OIEHKH KayecTBa
IIOBEPXHOCTHBIX BOJ M PETYJIMPOBAHUS MIPOIECCa OUUCTKU CTOKOB (Tab. 15).
ConepxaHue pacTBOPEHHOTO KHCIOPOAA CYIIECTBEHHO JUIsl a3pOOHOIO Jibl-
XaHUS U SIBISETCS UHANKATOPOM OMOJIOTMYECKON aKTUBHOCTH (T.€. (POTOCHH-

T€3a) B BOJIOEME.
Taomuna 15

Coz(epmalme KUCJI0poaa B BogoemMax € pasnnqﬂoﬁ CTCNMECHLBIO 3aTPAZHEHHOCTH

YpOBeHb 3arpsA3HEHHOCTH BOJIBI PacTBOpeHHBIN KHUCIOPOJT
1 KJIacC KadyecTBa nero, Mr/am° 3Ma, MI/aM° % HaCBIIICHUS
Ouenb yncTele, | 9 14-13 95
Yucrele, 11 8 12-11 80
YMmepeHHo 3arpsizHeHHble, 11 7-6 10-9 70
3arpsizHeHHble, [V 5-4 5-4 60
['psizubie, V 3-2 5-1 30
Ouens rpsizubie, VI 0 0 0

OTHOCUTENBHOE COJEPKAHUE KHUCIOPOJA B BOJE, BBIPAKEHHOE B IPO-
LEHTaX €ro HOPMAaJIbHOTO COAECPAHUS, HA3bIBACTCA CTEICHBIO HACHIICHUS
KHCJIOPOJOM.

OTa BeIMYMHA 3aBUCUT OT TEMIIEPATYPhI BOJIbI, AaTMOC(EPHOTO J1aBJICHHUS
U COJICHOCTH. Berumcisiercs mo ¢popmyre:

M= a-101308 100,

N-P
rae M — cTeneHb HACBIIEHUS BOJIbI KUCIOPOIAOM, %o;
a — KOHLICHTPALMS KHCIOPOa, MI/IM
P — armocdepHoe naBieHue B JaHHON MeCTHOCTH, [1a;
N — HOpManbHas KOHIIEHTpalys KUCIOpOJia MPU JIaHHOW TemIepaTrype,
MUHepan3auu (cojieHocTr) u oomieM nasienuu 101308 Ila.

PactBopennsiii kucnopon (PK) siBiisieTcs BecbMa HEyCTOMYUBBIM KOMIIO-
HEHTOM XMMHYECKOTO cocTaBa BoJ. Ilpu ero ompeneneHun ocobo TIATEIbHO
CJIelyeT MPOBOJAUTH OTOOpP MPOO: HEOOXOIWMO H30Eerarb KOHTAKTa BOJBI C
BO3JIyXOM J10 (hUKCAIlMU KUCIOpoja (CBSI3bIBAHMSI €r0 B HEPACTBOPUMOE CO-
€IMHEHUE).

B xone ananuza Bojbl onpeaessitor KoHeHTpanuo PK (B Mr/in) u creneHsb
HACBIIIEHHUSI UM BOJIBI (B %) MO OTHOIIEHUIO K PABHOBECHOMY COJIEPYKAHUIO TIPU
JAHHBIX TEMIIEpaType U aTMOCc(hepHOM JAaBJICHUH.

KoHTposb copepkanus KUCIOpoia B BOJIE — UPE3BBIYANHO BaskHAas poOJIe-
Ma, B PEIICHNU KOTOPOI 3aMHTEPECOBAHBI MPAKTUUYECKH BCE OTPACIN HAPOIAHO-
ro XO034KCTBa, BKIIFOYAsl YEPHYIO U IBETHYIO METAJUTYPIUI0, XUMHUUYECKYIO MPO-
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MBIIIJIEHHOCTD, CEIHCKOE X03SIMCTBO, METUITMHY, OMOJIOTHUIO, PHIOHYIO U TTHIIIE-
BYIO MPOMBIIIICHHOCTh, CIY>KOBI OXpaHbl Okpy»karorien cpenbl. Conepikanue
PK omnpenensroT kak B He3arps3HEHHBIX MPUPOJIHBIX BOJIaX, TAK U B CTOYHBIX
BOJIaX TOCJe OYMCTKHU. [Iporiecchl OUMCTKU CTOYHBIX BOJ BCETJa COMPOBOXK-
JAI0TCSl KOHTPOJIEM cojiepxanust kuciaopoja. Onpenenenue PK aBisiercs ya-
CTBIO aHaJM3a MPU OMPEJEICHUU IPYroro BaXKHENIIIEro NoKa3aTessi KayecTBa
BO/Ibl — OMOXUMHUYECKOTO NoTpedaeHus kucnopoaa (BIIK).

Onpenenenue koHreHTpanuu PK B Boje mpoBoauTCss METOIOM M0 10MeT-
PUYECKOTO TUTPOBAHUSI — METOI0M BuHKIIEpa, IMPOKO UCIOIB3YEMBIM U 00-
HICIPUHATHIM TP CAHUTAPHO-XUMHUYECKOM M 3KOJIOTMYECKOM KOHTpose. Me-
TO/ onpezenenust kKonueHTpaiuu PK ocHoBaH Ha cmocoOHOCTH THAPOKCHUIA
mapranna (1) okHCHIATBCS B IMICTOYHOW cpene 0 TUAPOKCHIA MapraHiia
(IV), xomu4ecTBEHHO CBSI3bIBas MPU 3TOM KHCIOpoa. B kucioi cpeae ruapo-
keua Mapranna (IV) cHoBa mepexoauT B JBYXBAJCHTHOE COCTOSHHME, OKHCIISS
IIPU 3TOM SKBHUBAJICHTHOE CBS3aHHOMY KHCJIOPOJY KOJIMYECTBO Homa. Brine-
JIMBIITMICS MOJT OTTUTPOBBIBAIOT PACTBOPOM THUOCYJIb(paTa HATPHS B TIPUCYTCT-
BUH KpaxMalia B KaueCTBE MHIUKATOPA.

Onpenenenne PK npoBoauTcss B HECKOJIBKO ATanoB. CHavalla B aHAJIA3U-
pyemyto Boay obarirsttor costb MN(I1), KoTophIi B IIETIOYHOM Cpejie pearupyer ¢
PacTBOPEHHBIM KHUCJIOPOAOM C OOpa30BaHUEM HEPACTBOPUMOIO JETHJIPATUPO-
BaHHOTO ruapokcuaa Mn(1V) o ypaBHEeHHIO:

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

Takum 00pa3oM MPOU3ZBOAMUTCS (PUKCAIUS, T.€. KOJTUYECTBEHHOE CBSI3BI-
BaHMe, Kucjopoaa B mpobe. Dukcarus PK, sBistoiierocss HEyCTOWYUBBIM
KOMITOHEHTOM B COCTaB€ BOJIbl, JIOJKHA OBITh MPOBEACHA Cpa3y nocie omoopa
npoowl.

JHanee x mpoOe M00aBISIOT PAcTBOP CHUIIBHON KHUCIOTHI (Kak MpaBUIIO,
COJISTHOM WJIM CEpHOM) Il pacCTBOPEHMs OcCajKa, M pacTBOp Hoauaa Kajius, B
pe3yibTaTe Yero NpoTeKaeT XUMHUUecKas peakius ¢ o0pa3oBaHUEM CBOOOHO-
ro Hoja 1o ypaBHEHHUIO:

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

3atemM CBOOOJHBIN HOJI TUTPYIOT PACTBOPOM THOCYJb(haTa HATpUsl B MPHU-
CYTCTBUU Kpaxmaja, KOTOPbIH JO0O0aBJSIOT JIsl JYYIIErO OMPEACSICHUs] MO-
MEHTa OKOHYaHUsI TUTPOBaHUsA. Peakiiuy omuchIBatOTCS YpaBHEHUSMH:

\]2 + 282032_ =2J+ 84052_

J, + Kpaxman = cuHee OKpalTuBaHUE

O 3aBeplICHMM THUTPOBAHUS CYAST IO HWCYE3HOBEHHIO CHHEW OKPACKHU
(obecrBeuMBaHMIO) PaCTBOPA B TOUKE IKBUBAIIEHTHOCTH. Kon4yecTBO pacTBopa
TUOCYJIb(paTa HATpHUsA, WU3PACXOJIOBAHHOE HA TUTPOBAHKE, MPOMOPIIMOHAIBHO
KOHIIEHTPAIIMN PACTBOPEHHOTO KHUCIOPO/Ia.

B cTOUHBIX U 3arpsS3HEHHBIX TTOBEPXHOCTHBIX BOJIAX MOTYT MPUCYTCTBOBAThH
KOMITOHEHTBI, UCKaXKaroIue pe3ysbrarbl onpenenenus PK mertonom Bunkiie-
pa. K TakuM KOMITOHEHTaM OTHOCSITCS CJISYIOIIHUE 3arPs3HSIOITUE BEIIECTBA.
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1. B3Bemennbie u okparieHHbIe BemecTBa. OHU MOTYT TIOMEIIATh OIpe-
JIEJNICHUI0, afcopOupyst Mol Ha CBOEH MOBEPXHOCTHU MM XUMHUYECKU B3aWMO-
necTBys ¢ HUM. [Ipu HaIMYMK B aHATM3UPYEMOI BOJI€ B3BEILICHHBIX BEIIECTB
UX OTACIISAIOT OTCTauBaHUEM (He QuiibTpoBaHueM!) JTMOO0 OCBETIICHUEM TPH JI0-
OaBJIEHUH PACTBOPA ATFOMOKAIMEBBIX KBACI[OB M aMMHAKa.

2. buosiornvyecky akTHUBHBIE B3BEIICHHBIE BEIIECTBA (HApUMeEp, aKTHB-
HBIN U1 OMOXMMHUYECKUX OYMCTHBIX cOOpy>KeHuit). [[poObl CTOUHBIX BOJ, CO-
JIepIKalllie MI0OX0 OCENAoIINe B3BEIICHHBIE BEIECTBA, KOTOPHIE MOTYT BbI-
3BaTh CHU)KEHUE KOHLIEHTPALMU KHUCJIOPOJia BCIEJACTBUE MPOAOILKAIOLIEHCS
KU3ZHEICSITCIIbHOCTH MHUKPOOPTaHU3MOB, HEOOXOJMMO OCBETJIATh TaKKe
npuOaBICHNEM pACTBOpa ATOMOKAIMEBBIX KBACI[OB MPU OJHOBPEMEHHOM
n00aBJICHNN TOKCHYHOTO JUIsI MHKPOOPTAaHM3MOB BeIIecTBa (PacTBOPOB
Cylb(haMHUHOBOM KHCIIOTHI, XJIOpU/Ia PTYTH WIH CyIb(haTra Mean) cpasy mocie
oTOOopa MpooOBkl.

3. BoccraHoBuTENM, pearupyromye ¢ BbIICICHHBIM HOJOM B KUCIION Cpe-
ne (cynbuthl, THOCYNIbGATHI, CybGubl). sl yCTpaHeHUs! BAUSHUS BOCCTa-
HOBUTENICH HCIONB3YIOT MeTon Pocca, oCHOBaHHBEIN Ha M00aBKax K MpoOam
pactBopoB runoxsoputa Hatpusi NaOCl1, xmnopHo#t uzBectn CaOCl, u poganu-
na xammsa KNCS.

4. OKHUCIUTENM, BBIACISIONINE WOA M3 MoAuaa Kaimus (aKTUBHBIN XJIOp,
HUTPUTHI, KaTuOHBI *keme3a (I11) u np.). Bmusuue xenesa (l1l) ycrpansercs
n00aBJIEHUEM pacTBOpa PTopuaa Kajusl.

BnusitHue HUTPUTOB, KOTOPHIE YACTO BCTPEUAIOTCA B MPUPOJTHBIX U CTOY-
HBIX BOJIAaX, YCTPaHSIOT J0OaBJIEHUEM pacTBOpa CYJIb()aHUIOBON KHUCIOTHI,
OOBIYHO MPEAYCMOTPEHHOTO B U3MEPUTENIBHBIX KOMILJIEKTAX.

Ooopyoosanue u peakmugul

baromeTrp m000ro Tuma; rpyiia pe3MHOBas WIM METUIUHCKUANA IINPUIL;
K0JI0a KOHMYECKasi BMECTUMOCThIO 250-300 MJ1; CKIISTHKA KUCIOpOAHAsi Kaiuo-
poBanHas (100-200 mur) ¢ mpoOKoif; Memanka (CTEKJISIHHbIE [IapHK, Majgouka 1
T.[.) U3BBECTHOTO 00bEMA; MUMETKU MepHbIE HAa 1 M1 1 10 MJT; TOJITIOH, TEPMOMETP
¢ nenoit nenenus ue oonee 0,5 °C.

PacTBOp conu Maprasia; pacTBOp KOHIICHTPUPOBAHHOW CEPHOM KHCIIOTHI
(1:2); pactBop THOCYNIB(DaTa HaTpus (0,02 r-3kB/1); pactBop Kpaxmaina (0,5 %);
pacTBOp MOAUAA KaJvsl IETOYHOM.

Ecnu B naGopatopun UMeI0TCsl IPUOOPBI [T U3MEPEHUS COIEPKaHMs pac-
TBOPEHHOTO B BOJIE KUCIOpO/a (OKCUMETPHI), UX C YCIIEXOM MOXHO HCIIOB30-
BaTh IS BBITIOJIHEHUS aHAJIM30B B MOJIEBBIX YCIIOBUSIX.

O npuzcomosnenuu pacmeopos cM. NpuodiceHue 3.
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Omoop npoowt

OTt60p npo6 Ha conepkanne PK nMeer psig 0coOEHHOCTEH.

Jlns or6opa npo6 Ha PK B obmem ciywgae (I'OCT 17.1.5.85) [43] uc-
MOJIB3YIOT 0aTOMETp, K KpaHy KOTOPOTro MPHUKpPEIJIeHa PE3MHOBAsI TPyOKa JTH-
HoM 20-25 cM. JIjist oTOopa mpo6 BOJIBI M3 TOBEPXHOCTHBIX TOPU30HTOB UCTIOJb-
3YIOT SMaJIMPOBAHHYIO JMOO CTEKIIIHHYIO nocyay. Eciau orOupaercs obimas
npo0a BOJIBI JIJIs1 aHAJIM30B 110 Pa3HBIM KOMIIOHEHTaM, TO TIpoda Jijisl onpeerie-
Hust PK nomkHa ObITh IepBOiA, B3STOM JIJIs TalibHEHIIIe 00padOTKH.

Bomoit 13 oToOpaHHOM MpoOBI OMOJACKUBAIOT 2-3 pa3a YMCThIe KaIHOpo-
BaHHbIE CKJISTHKM M3 COCTaBa KOMILIEKTa WM (eciau TpeOyercsl creluaibHas
MOATOTOBKA P00, HAIIPUMEDP, OTCTAUBAHKE) CTEKJITHHBIE OYTHUTH.

HarmosHenne CKIISTHOK OCYIIECTBIISIOT CH(POHOM Yepe3 pe3HOBYIO TPYOKY,
OIYIICHHYIO JI0 JHA CKISIHKU. [lociie HanmoJHEeHUs KUCIOPOIHOM CKIISIHKH JI0
TOPJIBIIIIKA €€ HAMOJHEHUE MPOJIOIKAIOT 10 TEX MOp, MOKA HE BBUILETCS OKO-
70 100 M BOJIBI, T.€. TTOKA HE BBITECHUTCA BOJA, COITPUKACABIIASICS C HAXOIUB-
IIUMCSl B CKJISIHKE BO3JYXOM, U elle OJUH o0beM. TpyOKy BBIHUMAIOT U3
CKJISIHKH, HE TIpeKpalas Toka BoAbl U3 0aroMeTpa. AHAJIOTUYHO MTPOBOJIAT 3a-
NOJTHEHUE CKJISTHKU M3 OyThUIM C aHAIU3UPYEMOW BOJOW OO OyThLIM U3 Oato-
MeTpa (B MOCIEAHEM Clydae pe3MHOBYIO TPYOKY cu(dOHaA MOrpyKaroT MpUMep-
HO JI0 TIOJIOBUHBI BBICOTHI BOJISIHOTO cTOs10a B OyThuH). Cpa3y mocie 3anoJiHe-
HUS CKJITHKU TIPOU3BOIST (PUKCALUIO KUCTIOPOa, KaK OMMCAHO HUXKE.

Ot60p npoObI aj1s1 M3MepeHus KoHteHTpauu PK HenmocpencTBeHHO Ha BO-
JI0OEME BBITIOJHSIOT CIETYIOIIAM 00pa3oM.

* OtOepute npoOy BOJBI B CKJISHKY C MEIIAIKOW, 3alOJIHSS BOJOU
BECh 00bEM CKIISTHKHU.

* 3akpoiiTe CkIsSHKY NpoOkou. (TouHoe n3MepeHue TeMmnepaTrypsbl, at-
MochepHOro AaBJICHHS HEOOXOAUMBI JUISI pacueTa CTEIEeHH HAaCHIICHUS
pOOBI KUCIOPOJIOM.)

Illpumeuanue. B CKIIIHKE HE JOJKHO OCTAThCS ITy3BIPHKOB BO31yXa. AHau-
3upyiiTe npoOy, 0 BO3MOKHOCTH, CKOpEe.

Ilposedenue ananusa

IIponiecc onpenenenuss PK npoBoauTcss B KMCIOPOHBIX KaJTuOPOBaH-
HBIX CKJITHKAaX M3 KOMILUIEKTa U BKJIIOYAET:

— CHenHaibHy0 00paboTKy IPOOBI ISl YCTpAaHEHUS MEIIAOIIETro BIIHSI-
HUS TIpUMecei (BBIMOJTHSACTCS TP HEOOXOIUMOCTH, MPEUMYIIIECTBEHHO IMPH
aHaJIi3e CTOYHBIX BOJ);

— (¢uKcaluo KUCI0poaa, MPOBOJUMYIO HEMEJICHHO TOCIIE 3alOJIHEHUS
KUCJIOPOIHOM CKIISTHKH;

— TUTPOBAHHUE, KOTOPOE MOXKET OBITh MPOBEACHO Yepe3 HEKOTOPOE Bpe-
Ms (HO He 0oJiee CYyTOK).
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HpI/I BBITIOJIHCHUHU adaHaJIn3a HCCKOJIBKO pa3 IMOBTOPANOTCA CICAYHOIIUC
OorIcpanuu.

A 1. HanonHeHne MEpPHBIX MUIETOK PACTBOPAMH MPOBOMST C
MOMOIIBI0 MEAMIIMHCKOTO MIMPHUIA C COCIMHUTEIbHOU TpPYO-
Koi (a He pTom!).

2. IlepeHoc pacTBOpa B HAIOJHEHHOW MHUIIETKE MPOBOJIST
(mpu HEOOXOAMMOCTH), TEPMETUYHO 3aXKaB €€ BEPXHEE OTBEPCTHE

najbieM. PacTBop He TOJIKEH KaraTh ¢ MANETKH!

3. TMorpykeHne MUITETKH C paCTBOPOM B KHCJIOPOIHYIO CKIISTH-
Ky OCYIIECTBIISIOT Ha ITyOrHY 2-3 cM, Kak IMOKa3aHO Ha PUCYHKE,
U [0 MEpPE BBUIMBAHMUS PacTBOpa MOJHMMAIOT BBepX. M3nuiiek
KUJKOCTH U3 CKIIIHKM CTEKAeT 4epe3 Kpal Ha IMOJCTABICHHYIO

[

yamky Iletpu.

4. Tlocne BBeleHUSI PaCTBOpPA CKIISIHKY OBICTPO 3aKPhIBAIOT
npoOKO#, clerka HaKJIOHUB ee. M3uiek KUAKOCTH CTEeKaeT 4e-
pe3 kpaid. B ckisiHke He JOKHO OCTAThCS Iy3bIPHKOB BO3IYyXa.

CxnsiHKa HE JOJIXKHa OCTaBaTbCs OTKpBITOﬁ.

5. CopepxuMoe CKJISHKHA TMEPEMEIINBAIOT TOMEIIEHHON BHYTPh
CKJISIHKH MEIAIKOH, YIeP>KHUBasi CKIISTHKY PYKOM.

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

MexoaHei
obuém Nof

KoHeuyHwin
oBuém N/

1. Beeaure B CKISIHKY pa3HbIMHU MUIIETKaMU | MJI pacTBOpa COJH
Maprasiia, 3areM | MJ1 pactBopa Hojauaa Kamus u 1-2 karam pactBopa
CyJb(haMHUHOBOM KUCIIOTBI, TOCJIE YETO 3aKPONTE CKIISIHKY TIPOOKOM.

2. [lepememaTh COIEPKUMOE CKIISTHKH C TTOMOIIBIO UMEIOIIECUCS
BHYTPU MEIIAJKH, JepKa CKISHKY B pyke. [laiite oTcTosIThCS 00Opa-
3yrouieMycst ocaaky He Mmenee 10 MuH.

Ilpumeuanue. CKISIHKY ¢ (UKCUPOBAHHON MPOOKOW MOMXKHO XPaHUTD
B 3aTEeMHEHHOM MecTe He 6oJjee 1 cyTok.

Tumpoeanue

3. BBenure B CKISIHKY NMUIETKOW 2 MJI pacTBOpa CEpHOU KH-
CJIOTBI, TOTPY>Kasl MUTETKY JI0 Ocajika (He B3MY4YHBaTh!) U MOCTENEH-
HO MOJIHUMAsI €€ BBEPX IO MEPE OMOPOKHEHUS.

4. CxJISIHKY 3aKpoiTe MPOOKON U COJIEPKUMOE TIEpEMEIIIANTE 10
pacTBOpPEHU OCaIKa.

5. ColepXuMo€ CKJISIHKM TIOJHOCTBIO IIEPEHECUTE B KOHH-
4yecKyro Kooy Ha 250 mut.

Tlpumeuanue. Onpenenenune konueHTpamu PK B Bojie MOHO BBITIOJHSITh
MyTeM TUTPOBaHUS YacTu MpoOkl. [Ipu sToM B k0Oy Ha 100 M1 mIUHAPOM

neperocat 50,0 M poObI ¢ paCTBOPEHHBIM 0caKoM. JlanpHele onepamu
MPOBOJIAT KaK OMMCAHO HIHKE JIs1 0OpaOOTKH TOJTHOM ITPOOBHI.
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6. B GropeTky (IIUIETKY), 3aKpEIUICHHYIO B IITaTHUBE, U3 COCTaBa KOM-
iekra Haoepute 10 Mir pacTBopa THOCYNIb(ara U TUTPyHTE TIPOOY J0 CIIadbo
JKENTON OKpackd. 3areM H00aBbTE MUIETKOM 1 MII pacTBOpa Kpaxmaia (pac-
TBOP B KOJIOE€ CHHEET) M MPOJOHKANTE TUTPOBAHKE JIO TOJIHOTO 0OCCI[BEUH-
BaHMS pacTBOpa.

7. Onpenenute 001U 00bEM pacTBOpa THOCYJb(aTa, U3pacxoJ0BaHHBII
Ha TUTpOBaHME (KakK 710, TaK U MOCJE T00aBJICHUS pacTBOpa Kpaxmasa).

Buviuucnenue pezynomamos ananusa.
B ciydae TuUTpoBaHHS BCEro KOJWYECTBA PAcTBOpa B KHUCIOPOJIHOMN
CKJISTHKe MaccoBy10 koHueHTpauuto PK B ananusupyemoit npo6e Boabl (C,y) B
MT/J1 paccuuTanTe o hopmysie:

_8-C, -V, -1000

(Ve
rae 8 — 3KBUBAJICHTHAsI Macca aTOMapHOTO KUCJIOPO/Ia;

C; — KOHIEHTpalusi TUTPOBAHHOTO CTAHJAPTHOrO pacTBOpa THOCYJIb-
(dara, r — IKB/II;

V., — o0muii 00beM pacTBopa TUOCYIb(]aTa, U3PACXOIOBAHHOIO HA THUT-
poBaHue (70 1 mociie 700aBIeHUsI pacTBOpa Kpaxmarna), Mi;

V — BHYTpeHHUN 00BbEM KATMOPOBAHHON KUCIOPOJHOMN CKIISIHKU C 3a-
KpBITON MpoOKOM (ompeaensercs 3apaHee s KaxI0W CKISHKH OTIEIb-
HO), MJI;

Vi — cymmapHbIii 00bEM PacTBOPOB XJIOpUJa MapraHiia U oauaa Ka-
s, TOOABICHHBIX B CKISIHKY mipu ¢ukcaruu PK, a Takke memramku, mi
(paccunthiBaeTcs kak Vi =1 + 1+0,5 = 2,5 mn);

1000 — ko3¢ dunmeHT nepecuera eAUHUI] UBMEPEHUS U3 T/1 B MT/J1.

Ilpumeuanue. TlpuHUMaeTcs, 4TO MOTEPU PACTBOPEHHOTO KUCIOpPOAA B (PUKCHU-
pOBaHHOU (hopMe MPU CIMBE M3IUIIKOB KUIKOCTU U3 CKIISTHKU W MPU BHITTOJTHECHUU
JPYTUX ONEpAIfii MHOTO MEHBIIIE Pe3yJibTaTa U3MEepeHUui (IpeHeOPEKMMO MaJlbl).

B cnyyae tutpoBanus yactu mpoOsl (50,0 mil) B KHUCIOPOAHOM CKIISTHKE
MaccoByto kKoHueHTpauuto PK B anamusupyemoii npode Boap! (C, B MI/i) pac-
CUMTBIBAIOT 1O (hopMyIie:

Cik=8C,+V,*1000

50’(V - V,)

Ilpumep pacuema KOHIIEHTpAIUU PACTBOPEHHOTO KUCIOPOa B BOJIE.

[Ipu oOmieM oO0beMe pacTBOpa THOCYIb(haTa, U3PACX0I0BAHHOTO HA TUT-
poBaHue, paBHOM 4,7 MIJI, KOHIIEHTpaIuu pactBopa tuocynbdara 0,02 r-3kB/1
U o0beMe KuciIopoaHou ckistHku 102,5 M1 copepkaHrue pacTBOPEHHOTO KH-
CJIOPO/JIa PACCUUTHIBAETCA KaK:

Cr=4,7-0,02-8-1000 = 7.52 sr/n
(102,5 - 2,5)

80



Jist oTipeieNieHus] cmenenu HacblyeHuss 800bl KUCIOpoOomM To Tabm. 16
OIIPEIICITUTE BEIMYMHY KOHIICHTPAIIMK HACBIIICHHOTO PacTBOpa KHCJIOpOja B
Boje (C,, MI/IT), KCXOJI M3 TeMITepaTyphl BOABI, 3a)UKCUPOBAHHONH B MOMCHT

otOopa MpoOkI.
Tabmnuma 16
3aBHCHMOCTH PABHOBECHOH KOHIEHTPAIMH KHUCJIOPO/Ia B BOI€
oT TeMmnepatypsl (aTMmocdepHoe naBieHue — 760 MM pT.cT.)

PaBHOBeCHast KOHIIEHTpAIHS PACTBOPEHHOTO KUCIOpoaa (B Mr/m)

Temneparypa
patypa, npu H3MEHEHHH Temneparypsl Ha fecsteie gon ° C (Cy, )

¢ 0 0,1 0,2 0,3 04 | 05 0,6 0,7 0,8 0,9

14,65 | 14,61 | 14,57 | 14,53 | 14,49 | 14,45 | 14,41 | 14,37 | 14,33 | 14,29

14,25 | 14,21 | 14,17 | 14,13 | 14,09 | 14,05 | 14,02 | 13,98 | 13,94 | 13,90

13,86 | 13,82 | 13,79 | 13,75 | 13,71 | 13,68 | 13,64 | 13,60 | 13,56 | 13,53

13,49 | 13,46 | 13,42 | 13,38 | 13,35 | 13,31 | 13,28 | 13,24 | 13,20 | 13,17

13,13 | 13,10 | 13,06 | 13,03 | 13,00 | 12,96 | 12,93 | 12,89 | 12,86 | 12,82

12,79 | 12,76 | 12,72 | 12,69 | 12,66 | 12,59 | 12,56 | 12,53 | 12,52 | 12,49

12,46 | 12,43 112,40 | 12,36 | 12,33 | 12,30 | 12,27 | 12,24 | 12,21 | 12,18

12,14 112,11 | 12,08 | 12,05 | 12,02 | 11,99 | 11,96 | 11,93 | 11,90 | 11,87

11,84 111,81 11,78 |11,75|11,72 11,70 | 11,67 | 11,64 | 11,61 | 11,58

1155|1152 11,49 11,47 11,44 11,41 | 11,38 | 11,35 | 11,33 | 11,30

11,27 111,24 11,22 | 11,19 | 11,16 | 11,14 | 11,11 | 11,08 | 11,06 | 11,03

11,00 | 10,98 | 10,95 | 10,93 | 10,90 | 10,87 | 10,85 | 10,82 | 10,80 | 10,77

10,75 10,72 | 10,70 | 10,67 | 10,65 | 10,62 | 10,60 | 10,57 | 10,55 | 10,52

10,50 | 10,48 | 10,45 | 10,43 | 10,40 | 10,38 | 10,36 | 10,33 | 10,31 | 10,28

10,26 | 10,24 | 10,22 | 10,19 | 10,17 | 10,15 | 10,12 | 10,10 | 10,08 | 10,06

10,03 10,01 (9,99 |[9,97 |995 [992 {990 |9,88 |986 |9,84

982 (9,79 [977 |9,75 |973 |9,71 |9,69 |967 |965 |9,63

961 [958 [95 (954 [952 |950 948 |[9,46 |9,44 |9,42

940 (938 (936 |[934 (932 930 929 |927 925 |9,23

921 919 |917 {915 {913 9,12 910 9,08 |9,06 |9,04

9,02 |{9,00 {898 |897 |895 893 |891 |890 |8,88 |8,86

8,84 (882 [881 |8,79 877 |875 |8,74 |872 |8,70 |8,68

8,67 |865 |863 |862 |860 |858 |85 |855 |853 |8,52

850 8,48 |8,46 |[845 [843 842 840 |838 |837 |8,35

8,33 (8,32 (8,30 |[8,29 |8,27 825 824 |822 |821 |8,19

8,18 |8,16 |8,14 |8,13 |8,11 |8,10 | 8,08 |8,07 |8,05 |8,04

802 (801 |[799 |798 |79 |795 |793 |792 |790 |7,89

787 |786 |784 |783 |781 |780 |7,78 |7,77 |7,75 |7,74

7,72 (7,71 |769 |768 |766 |765 |7,64 |7.62 |7,61 |7,59

758 | 7,56 |75 |7,54 |752 |751 |7,49 |7,48 |7,47 |7,45

w(N( NN N NN N NN R R RIRr R R R R R -
OO XN RIWNR|IS|lo o ~Nlolvsw N R|o|@® N0~ WNF O

744 | 742 |741 |7,40 |738 |737 |735 |734 |732 |731

Jlantee paccumuTaiiTe cTeneHb HACHIMCHUS Boabl kKuciaopoaoM (R) B % ¢
y4eToM (haKTUYECKOM BEIMUMHBI aTMOC(EPHOTO JAaBJICHUS IO PopMYyJie:

81




_ CIOK -100-760
(C,-P)

rae 100 — koapduimeHT nepecyera eIUHUI] U3MEPEHUS U3 MT/1 B %;

760 — HOpManbpHOE aTMOC(epHOE JaBJICHUE, MM PT.CT.;

Cy — BelIMYMHA KOHIIEHTPAIIMKM HACBHIIEHHOTO pacTBOpa KUCJIOpOJa
IJ1s yCI0BHUHM 0TOOpa, onpeaesaeHHas mo 1adi.16.

P — dakTnueckas BenuumHa aTMOC(EpPHOTro JaBJICHUS B MOMEHT 0TOO-
pa npooOHI.

Ilpumeuanue. Ilpu OTCYTCTBUU JAaHHBIX 00 aTMOC(PEPHOM JIaBIICHUH B MOMEHT
oTOOpa I0MyCKAETCs €ro MPUHUMATh PAaBHBIM HOPMAJIbHOMY.

Ilpumep pacuema CTENIEHU HACBIIEHUS BOJIBI KHCIOPOIOM.
ITpu 3navenusx Cpi = 7,52 mr/a, C; = 9,82 mr/m, P = 735 MM pT. CT. U TeM-
neparype BoJibl B MOMEHT 0TO0pa 16°C cTeneHb HACKIIIEHUSI COCTABJISIET:

R= 7,52-100-760
9,82-735

=179,2%.

1.3.1. buoxumuueckoe norpedjenue kucaopoaa (BIIK)

B npupoaHoit Bojie BOJIOEMOB Bceraa MPUCYTCTBYIOT OPraHUYECKUE Be-
niectBa. X KOHIEHTpallii MOTYT ObITh MHOT/IA OY€Hb MaJlbl (HapuMep, B po/i-
HUKOBBIX M TaJIbIX BojaX). [IpUpoHBIMU MCTOYHMKAMU OpTraHUYECKUX BEIIECTB
SIBIISIIOTCS PA3pYIIAOIIUECS OCTAHKKA OPraHU3MOB PACTUTENBHOTO U KUBOTHOTO
MPOUCXOKICHUS KaK JKUBIIUX B BOJE, TaK U MOMABIIUX B BOJIOEM C JIUCTBHI, IO
BO31lyXY, ¢ OeperoB u T.n. KpoMme npupoaHbIX, CYIIECTBYIOT TAK:KE TEXHOI'€H-
HbIE UICTOYHUKN OPTaHUYECKUX BEIIECTB: TPAHCHOPTHBIC NpeanpusTus (Hedre-
OPOAYKTHI), LEUTIOI03HO-OYMaXXHbIE U JiecorepepadbaThIBaroie KOMOWHATHI
(JIMTHUHBI), MACOKOMOUWHATHI (OETTKOBBIE COEMHEHMSI), CETbCKOX03SICTBEHHbBIE
U (eKalbHbIE CTOKHU U T.1. OpraHuvecKue 3arpsi3HEHus MOoNalaloT B BOJIOEM pas-
HBIMHU ITyTSIMU, TJIaBHBIM 00Pa30M CO CTOYHBIMU BOJIAMU U JOXKJICBBIMU TOBEPX-
HOCTHBIMU CMBIBAMH C TTOYBBI.

B ecTecTBEHHBIX YCIOBUSX HAXOMSIIUECS B BOJIE OPraHUYECKUE BEIIECT-
Ba pa3pylIalTcs OaKTepUsIMU, IpeTeprieBas adpoOHOE OMOXUMHUYECKOE OKHUC-
JIEHHE ¢ 00pa3oBaHUEM JBYOKUCHU yriiepoja. [Ipu 3Tom Ha okuciaeHue noTpeo-
JISIETCSl PaCTBOPEHHBIN B BOJIE KUCIOpo. B BogoeMax ¢ OONbIIMM COiep KaHu-
€M OpraHMYeCKHUX BellecTB Ooubimnas yacTh PK morpebasercs Ha Omoxummude-
CKO€ OKHUCJICHHE, JIUIIasi TAKUM 00pa3oM KHUCIIOpoJa Apyrue opraHusmsl. [Ipu
HTOM YBEJIMUUBAETCA KOJIMYECTBO OPraHU3MOB, 00Jie€ YCTOMUUBBIX K HU3KO-
My cojaepxkannto PK, ncuezaror Kucaopo10JitoOMBbIE BUJIBI U TIOSBIISIIOTCS BU-
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IIbl, TEpIUMbIE K JedumTy Kuciopoaa. Takum oOpa3oM, B ipoliecce OMOXUMU-
YECKOI'0 OKMCJIEHUS OPTaHUYECKUX BEIIECTB B BOJE MPOUCXOAUT YMEHBIIICHHUE
koHIeHTpauu PK, u 3Ta yOblIb KOCBEHHO SIBJISETCS MEPOM COJEpKaHUS B
BOJI€ OpraHM4YecKux BemecTB. COOTBETCTBYIOUIMK IOKA3aTENb KAdyeCTBA
BOJIbl, XapaKTEPU3YIOUIMI CYMMapHOE COACPKAHUE B BOJIE OPraHUYECKUX Be-
IIECTB, Ha3bIBaE€TCS OMOXUMUYECKUM noTpedsenrem kuciopoja (bITK).

CreneHp 3arpsA3HEHUST BOJbl OPraHUYECKUMU COCIUHEHUSIMU OIpEe-
JSAIOT KaK KOJMYECTBO KUCIOPOAa, HEOOXOAUMOE JJIsi X OKHUCICHUS MUK-
poopranu3mMaMu B a’3poOHBIX yCIOBUAX. buoxumuueckoe OKHCIEHUE pa3-
JIMYHBIX BEIIECTB MPOUCXOAUT C PA3IUYHOM CKOPOCThIO. K nerkookuc-
ASOIUMCS («OMOJIOTUYECKH MSTKUM») BEIIECTBAM OTHOCST (opMalibje-
ruj, Hu3mue anudarudeckue cnupThl, dheHon, dypdypon u ap. Cpenguee
MOJI0KEHNE 3aHUMAIOT KPE30Jibl, HA(TOJbI, KCUJICHOJIBI, PE3OPLHH, MHUPO-
KaTexuH, aHuoHoakTuBHbie [IAB u np. MemynenHno paspyuiarorcs: «O0HoJ0-
IMYECKHU KECTKHE» BEILIECTBA, TAKUE, KaK TMJIPOXUHOH, CyJIb(aHOJ, HEHO-
HoreHusie [TAB u ap.

Onpenenenue BIIK ocHoBaHO Ha u3MepeHuu KoHueHTpauuu PK B
npoOe BOJIbl HEMOCPEICTBEHHO MOCe 0TOOpa, a TaKXKe MOCiIe UHKYyOalnuu
npoObl. MHKyOaruo npoOsl mpoBOAST 0€3 OCTyIa BO3JyXa B KUCIOPOJI-
HOU cKJIsTHKE (T.€. B TOM ke mocyje, rae onpenensercs 3nauenue PK) B
TEUYEHHE BPEMEHH, HEOOXOAUMOTO JIJIsl MPOTEKAHUSI PeaKIU OMOXUMUYE-
CKOTO OKHCJIeHUs. Tak Kak CKOPOCTh OMOXMMHYECKON pEaKIuu 3aBUCHUT
OT TEMIEepaTypbl, HHKYOAIUIO MIPOBOJAT B PEXKUME MOCTOSIHHON TeMmepa-
Typbl (20 £ 1) °C, npudyeM OT TOYHOCTU HOJJEpKaHUSI 3HAUYCHUS TEMIIe-
paTyphl 3aBUCUT TOYHOCTH BbhiNOJAHEHUs aHanu3a Ha BIIK. O6bryHO ompe-
nensitoT BIIK 3a 5 cyrok unky6anuu (bIIKs), oqHako conepxanue HEKO-
TOPBIX COEMHEHUU 0ojee MHPOPMATUBHO XaPaKTEPU3YETCS BEIMYUHOMN
BIIK 3a 10 cyrok wunam 3a mepuojy mnosHoro okucienus (bIIKj, unu
BIIK ,;x cooTBeTcTBeHHO). [lorpemuocts B ompenenenuu BIIK moxer
BHECTH TaKXe€ OCBEILICHUE MPOObI, BIMAIONIEE HA KU3HEACATEIHLHOCTH
MUKPOOPTaHU3MOB U CIIOCOOHOE B HEKOTOPBIX CIydasX BbI3bIBaTh (HOTO-
XxuMmudeckoe okucienue. [loatomy nHkyOanuo npoosl NpoBoAsAT 6€3 J0c-
Tyna cBeTa (B TEMHOM MECTe).

Benuunna BIIK yBennmunBaercs co BpeMEHEM, TOCTUTasi HEKOTOPOTO MakK-
cuMaibHOTO 3HaueHus1 bBIIK,y,,, MprudeM 3arps3HUATENN Pa3IMYHON PUPOIbI
MOTYT TOBBIIIATh (ToHMWXaTh) 3HaueHue BIIK. JlnHamuka OHMOXMMHUUYECKOTO
noTpeOJIeHus KUCIOpOAa TPHU OKUCICHUHM OpPraHMYeCKHX BEIIECTB B BOJIE
npuBeJieHa Ha puc. 1.
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3 6 9 CvTku

Puc. 1. lunamuka OMOXMMHUYECKOTO MOTPEOICHUS KHCI0pOIa:
a — JIETKOOKMCIISIOIIMECsS BellecTBa — caxapa, (opMalbAeruia, CHUPTH, (EHONbl U T.IL.;
B — HOPMAaJILHO OKHCIISIOIIMECS BelIecTBa — HaTOIbI, Kpe30ibl, annoreHHsie [T1AB, cynbdanon
U T.II.; C — TAXKECIO OKHCIIIOIMINCCA BCIIECCTBA — HCUOHOI'CHHBIC HAB, THAPOXUHOH U T.II.

Takum obpazom, BITK — konudecTBO KUCIOpOia B MuLiuMempax, Tpedye-
MO€ ISl OKHCJICHUS HaxOASIMXcsa B 1 J1 BOJBI OPraHUYECKUX BEIIECTB B
a’pOOHBIX yCIIOBUSX, O0e3 pocTyna cBeta, mpu 20 °C, 3a onpeneeHHbIN Nepruo
B pe3yJibTaTe MPOTEKAIOIINX B BOJIE OMOXUMUYECKUX MpoIieccoB. OpUEHTUPO-
BO4HO npuHuMaroT, uto BIIKs cocrasmnser okono 70 % BIIK ., HO MOXeET co-
cTaBJsITh OT 10 10 90 % B 3aBUCUMOCTH OT OKHUCJISIIOIIETOCS BEIIECTBRA.

B nmaGoparopusix ycnoBusx Hapsany ¢ BIIK,.., onpenensercs BIIKs —
OMoXuMHUYeCcKasi HOTPEOHOCTh B KUCTIOPOJIE 32 5 CYTOK.

B moBepxHocTHBIX Bojax BenuduHbl BIIKs u3MeHsitoTcs 0OBIYHO B
npexenax 0,5-4 mMr O,/aM° U MOJBEPIKEHBI CE30HHBIM U CYTOYHBIM KOJIE-
OaHUsIM.

Ce3oHHBIE KOJICOAHHS 3aBUCIT B OCHOBHOM OT M3MEHEHUS TEMIIEPATYPHI
Y OT UCXOJAHOW KOHIIEHTPAIlUM PACTBOPECHHOIO KUCIOopoaa. BiausHue temme-
paTyphl CKa3bIBACTCs Yepe3 €€ BO3JEHCTBHE Ha CKOPOCTH Ipoliecca moTpeod-
JICHHS, KOTOpas yBEIMYUBAECTCA B 2—3 pa3a NpU MOBBIIICHUU TEMIIEPATYPhI
na 10 °C. BiusiHne HayaabHOU KOHIEHTpALMK KMCIOPOJa Ha Mpolecc Ouo-
XHMHYECKOTO TOTPeOJeHUsT KHUCIOPOJia CBSA3aHO C TE€M, YTO 3HAYWTENIbHAS
4acTh MUKPOOPTraHU3MOB UMEET CBOM KUCJIOPOJHBIN ONTUMYM JIJI PA3BUTHS
B LICJIOM U JUIs1 (PU3HMOTOTUYECKON M OMOXUMHYECKON aKTUBHOCTH.

Cyrounsbie kosiebanus BennunH BIIKs Takxke 3aBUCAT OT UCXOJTHON KOH-
LHEHTPAallUX PACTBOPEHHOTO KUCIOPOJIa, KOTOPasi MOKET B TCUCHUE CYTOK U3-
MEHSTBLCS Ha 2,5 Mr O,/nM° B 3aBUCUMOCTH OT COOTHOIIEHHS HHTEHCUBHOCTH
MIPOIIECCOB €ro MPOAYLHUPOBaHUS U MOoTpebieHns. BechMa 3HAYNTENbHBI U3-
MeHeHusa BeJnduH BIIKs B 3aBUCMMOCTH OT CTENEHH 3arpsi3HEHHOCTH BOJIO-
eMoB (Ta01.17).
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JIns  BOOOEMOB, 3arpsI3HEHHBIX IPEUMYIIECTBEHHO  XO3SKWCTBEHHO-
ObIToBEIMH  cTOUHBIMH BojmaMH, bBIIKs cocraBnster 00bMHO oOKomo 70%

Tadmuna 17
Beanunnbl BIIKs B BogoeMax ¢ pa3/idi4HoOi CTeNeHbI0 3arpsa3HeHHOCTH [1]

Crenens 3arpsa3HeHUs (KJIacChl BOJIOEMOB) BIIKs, mr O,/am°

OueHb YUCTHIE 0,5-1,0

YucTteie 1,1-19

YMepeHHO 3arps3HeHHbBIC 2,0-29
3arpsi3HEHHBIC 3,0-3,9

I'psi3HbIE 4.0-10,0

OdeHb rpsi3HBIC 10,0

B 3aBucuMocTu ot kareropun Bogoema BenmurHa bIIKs permamentupyer-
Cs CIeyIommM obpasoM: He Gonee 3 Mr O,/aM° [T BOZOEMOB XO3SHCTBEHHO-
IIUTHEBOTO BOIOIONB30BAHMS U He Goiee 6 Mr O,/M° [T BOZOEMOB XO3SHCT-
BEHHO-OBITOBOT'O M KYJLTYPHOTO BOj0MOIB30BaHus. s mopeit (I u I katero-
pUU phIOOXO3SIICTBEHHOTO BOJIONOIB30BaHMs) MSITHUCYTOYHAs MOTPEOHOCTH B
xucnopoze (BIIKs) mpu 20 °C He momkHa mpessimars 2 Mr Op/mve.

Onpenenenue BIIKs B MOBEpXHOCTHBIX BOJAX HCHOJB3YETCSA C LEIBIO
OLICHKU COJIEp’KaHMUsI OMOXMMHYECKH OKHCISIEMBIX OpPraHUYECKUX BEIIECTB,
yCIIOBUM OOUTaHUS THAPOOMOHTOB U B KaU€CTBE MHTETPAIBLHOTO MOKa3aTeNs
3arpsi3HEHHOCTH BoJibl. HeoOxommmo ucnonb3oBaTh BeanuuHbl BIIKs mpu
KOHTPOJIUPOBAHUHU 3(HPEKTUBHOCTH pabOTHI OUUCTHBIX COOPYKEHHM.

BIIK, ;. IloaHbIM OMOXMMHUYECKMM MOTpPEOJICHUEM  KHCJIOpOJa
(BITK,0sy) cuuTaeTCsi KOJUYECTBO KHUCIOPOJa, TpeOyeMoe il OKHUCICHUS
OpraHUYeCcKUX MpUMecei 0 Hadasa mpoiieccoB HUTpudukanuu. Konuuectso
KMCJIOPOJIa, pACXOIyEeMO€E ISl OKACIICHUS AMMOHUHUHOTO a30Ta 10 HUTPUTOB
U HUTpaToB, npu onpenenenuu BIIK He yuuthsiBaercs. s OBITOBBIX CTOY-
HBIX BOJ (0€3 CYIECTBEHHOW MNPHUMECH IPOU3BOJCTBEHHBIX) OINPEICISIOT
BIIK,g, cunrtas, uto 3Ta BeanunHa oan3ka K BIIK .

[Tonnas Ouonorndeckas notpedHocTh B kuciaopoae bIIK ., s BHYT-
PEHHUX BOJI0EMOB PbIOOX03siicTBeHHOro HazHauenus (I u I kateropun) npu
20°C He noJmKHA MPEBBIIIATE 3 MD OZ/I[M3.

OCOOEHHOCThIO OMOXMMHUYECKOTO OKHCJICHHSI OPraHMYECKHX BEILECTB B
BOJIC SIBJISIETCSl COITYTCTBYIOIIUWA €MY MPOIIeCC HUTPUDPUKAIIIU, UCKAKAIOIINI
XapakTep noTpedseHus: Kucioposa (puc. 2).

Hutpudukaimss mnporekaeT 1ojA — BO3JACHCTBHEM  OCOOBIX  HUTpPHU-
¢drmmpyrommx Oakrepuit — Nitrozomonas, Nitrobacter u 1p. Otu Gakrepun odec-
MEYUBAIOT OKHUCIIEHUE a30TCOAECPIKAIMX COSAUHEHHM, KOTOPbIE OOBIYHO TPUCYT-
CTBYIOT B 3arpsiI3HEHHBIX MPUPOHBIX U HEKOTOPBIX CTOUHBIX BOJAX, U TEM CAMBIM
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CIIOCOOCTBYIOT MPEBPAILICHHUIO a30Ta CHaYala U3 aMMOHUWHON B HUTPUTHYIO, a
3aTeéM U HUTpPATHYIO (Qopmbl. COOTBETCTBYIOIIME MPOIECCH OMUCHIBAIOTCS
YPaBHEHUSIMHU:

2NH4++302 = 2HN02+2H20+2H++Q,

2HNO,+0,=2HNO;+Q,
rie Q — aHeprus, BHICBOOOXKIAIOIASICS TP PEAKIIHSIX.

[Ipotiecc HUTpUPUKAIIMN TPOUCXOAUT U MPU UHKYOAIIMH TTPOOBI B KUCIIO-
poaHbIX ckIsHKax. KonndecTBO Kuciaopoja, Mouieanee Ha HUTPpUPUKAIUIO,
MO>KET B HECKOJIbKO pa3 MpPEeBbIIaTh KOJUYECTBO KUCIOpOaa, Tpedyemoe s
OMOXUMHUYECKOTO OKUCIEHUSI OPTaHWYECKUX YTIIEPOJCOJEPKALIIMX COEIUHE-
uuil. Hauano nurpudukaimm Mo>xxHo 3apMKCUpOBaTh 0 MUHUMYMY Ha rpadu-
ke cyrouHbix mpupanienuid BIIK 3a mepuon nnkyOarmu. Hurpudukanus Ha-
YMHAETCS MPUOIU3UTENILHO Ha /-€ CYTKH MHKYOaImu (CM. puc. 2), TOATOMY Tpy
ompeneneHnu BIIK 3a 10 u Ooniee cyTok HEOOXOMMO BBOJUTH B MPOOY CHEIIU-
aJIbHBIE BEIIECTBA — UHTUOUTOPHI, MOJIABIISIIONIUE KUZHEIEITEIIbHOCTh HUTPU-
bunupyronmx 0aKTepHil, HO HE BIUAIOIIUE HA OOBIYHYI0 MUKpOdIIOpY (T.€. HA
OaKTepUN-OKUCIUTENI OPraHUYECKUX COelMHEeHul). B kauecTBe MHruoUTOpa
NPUMEHSIOT THOMOYEBUHY (THOKapOammul), KOTOPbI BBOJSAT B MpoOy JMOO B
pa3baBJsIolLy 0 BoAy B KOHIeHTpauuu 0,5 Mr/miL.

/Hurpucpukauys

' Hauano
" HUTpUdUKaLm

3 6 9  Cyrtku

Puc. 2. U3menenue xapakrepa notpeOiaeHus: KUCI0poia Ipu HUTPUPUKALIUH

'

-

B T0 Bpems Kak ¥ IPUPOIHBIC, U XO3SIMCTBEHHO-OBITOBBIE CTOYHBIE BOJIbI
coJepkaT OOJbIIOE KOJUYECTBO MHUKPOOPTraHU3MOB, CIOCOOHBIX Pa3BU-
BaThCs 3a CUET COJIEPKAIUXCS B BOJIE OPraHUYECKUX BEIIECTB, MHOTHUE BH-
JIbI TIPOMBIIICHHBIX CTOYHBIX BOJI CTEPWJIBHBI, WM COAEpKaT MUKPOOpra-
HU3MBI, KOTOpPbIE HE CIIOCOOHBI K a3pOOHOM mepepadoTKe OpPraHUYECKUX Be-
miecTB. OTHaKO MUKPOOBI MOKHO aJIallTUPOBATh (IIPUCIIOCOOUTH) K MPHUCYT-
CTBUIO PA3IUYHBIX COCIMHEHUM, B TOM UHCJIE TOKCHYHBIX. [loaTomMy mnpu
aHAJIM3€ TaKWX CTOYHBIX BOJ (i1 HUX XapaKTEpPHO, KaK IPaBUJIO, IOBBI-
IIEHHOE COJIep)KaHNUE OPTraHUYECKUX BEIECTB) OOBIYHO MPHUMEHSIOT pa30aB-
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JIEHWE BOJIOM, HACHIIIIEHHON KHUCIIOPOJIOM M COJiepKaIleil 100aBK1 aJanTHpPO-
BaHHBIX MUKpoopranu3mMoB. [Ipu onpenenenunn BIIK,,,; TpoOMBIIIIEHHBIX
CTOYHBIX BOJI IIPEABAPUTEIbLHAS alanTallks MUKPOQIOPHl HUMEET pellaroiiee
3HAYEHUE JJIsl TOJIYUYECHHSI JOCTOBEPHBIX PE3yJIbTATOB aHaIU3a, T.K. B COCTaB
TaKUX BOJI YaCTO BXOJSIT BEIIECTBA, KOTOPHIE CHJIBHO 3aMEJISIIOT MPOIIECC
OMOXMMHYECKOTO OKHCJIEHUS, 2 MHOTJ]a OKAa3bIBAIOT TOKCUYECKOE JICHCTBHE
Ha OaKTepUaIbHYI0 MUKpO]IIOpY.

JInst vcciienoBaHus pa3IuyYHbIX MTPOMBIIIJIEHHBIX CTOUYHBIX BOJI, KOTOPHIE
TPYJHO MOABEPrarOTCs OMOXMMUUYECKOMY OKHCJICHHIO, UCTIOIb3yEMBIM Me-
TOJ MOJXKET NPUMEHSATHCS B BapuaHTe omnpenaeneHus mnoaHoro bIIK
(BHKHOJIH)-

Ecnu B nmpobe 0ueHh MHOTO OpPTaHWYECKHUX BEIIECTB, K HEH J100aBISIOT
pazbaBistoNIy0 Boay. JlJisl JOCTUXKEHUS MAKCUMAJbHOW TOYHOCTH aHalIu3a
BIIK ananu3upyemasi mpoba uiau cMmech ONpoObl ¢ paz0aBisIoONIel BOAOM
JIOJKHA COJIEPXKAaTh TaKOE€ KOJIMYECTBO KUCIOPOJA, YTOOBI BO BpPEMS MHKY-
OaIMOHHOTO MEePHOJia MPOU3OIIIO0 CHUKEHUE €T0 KOHIEHTPAIMU Ha 2 MI/1
u OoJiee, MpUYEM OCTAIOIIAsICAd KOHIEHTpAIlUs KHUCJIOpPOJa CIYCTS 5 CyTOK
WHKYOaIlMu JIOJKHA COCTaBJIATh He MeHee 3 Mr/i. Ecnu ke coaepkanue PK B
BOJIE HEJIOCTATOYHO, TO MPoOy BOJBI MPEIBAPUTEIILHO a’pUPYIOT JISI HACHI-
IIICHUST KUCIIOPOJIOM Bo3ayxa. Hanbosee npaBUiIbHBIM (TOYHBIM) CUMTACTCS pe-
3yJIBTAT TAKOTO OMPEAECIEHUS, TPU KOTOPOM H3pacxoAaoBaHO okoJio S0 % mep-
BOHAYaJIbHO MPUCYTCTBOBABIIIETO B TPOOE KUCIOPOIA.

B mnoBepxnoctHbix Bojmax BenmnuumHa bIIKs konebnercss B mpenenax oT
0,5 no 5,0 mr/n; oHa oABEp>KEHA CE30HHBIM U CYyTOYHBIM U3MEHEHUSIM, KOTO-
pbie, B OCHOBHOM, 3aBUCST OT U3MEHEHMSI TEMITEPaTyphl U OT (PU3HNOJIOTHUECKON
U OMOXMMUYECKON aKTUBHOCTHM MHUKPOOPraHu3MOB. BecbMma 3HauMTEIbHBI W3-
MeHeHus BIIKs nmprupoIHbIX BOJOEMOB MpH 3arpS3HEHUNA CTOYHBIMHU BOJIAMM.

Hopwmarus Ha BIIK,,,; HE NOLKEH MPEBBIIATD: JJIsI BOJOEMOB XO3CTBEH-
HO-TIUTHEBOTO BOJIONOJIB30BAHUS — 3 MI/JI, /ISl BOJIOEMOB KYJIBTYPHO-OBITOBOTO
BOJOIONB30BaHUST — 6 Mr/i1. COOTBETCTBEHHO MOXHO OIICHUTH TPEIEITbHO
nomyctumble 3HaueHust BITKs 1yst Tex e B0JI0€MOB, paBHbBIE MIPUMEPHO 2 MT/JT
u 4 mr/m.

OrnpeneneHre KOHIIEHTPALMY PACTBOPEHHOTO KMCJIOPO/1a P aHAIU3E BO-
16l Ha BITIK MoKeT BBINMOJHATHCA pazaIudHbIMU MeToaamu. Hambonee pacrpo-
ctpadeH s onpenenenus PK npu ananuse BIIK meron momomerpuueckoro
TUTpOBaHUs — MeTo/1 Bunkiepa (rmoapoOHo omnucaH B pasfese «PacTBopeHHbIN
KHCIIOPOIT»).

Mematoniee BusiHve Ha omnpeneneHue bITK okas3biBaroT mporiecchl, mpouc-
XOJISIIIME B TIPOOE B MPOMEKYTOK BPEMEHH MEXITy OTOOPOM IMpOoOkI U ee o0pa-
00TKOH B J1aboparopuu. [[jist UCKITFOYEHUS] STOTO BIUSHUS HAUWHATH OIpejielie-
HHUE HEO0OXO0IMMO Cpa3y ke Ha MecTe 0TOopa mpoOkL. [Ipu sToM cremyer cobiro-
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JaTh T€ YK€ YCJOBHs, YTO U IpH paboTe B y1abopaTropuu (XpaHeHue npoObl B
TEMHOTE, 0€3 TocTyma Bo3ayxa, mpu temmneparype 20°C).

[Tockonbky ananu3 Ha BIIK cBs3an ¢ onpenenenumem PK, memaromee
BJIIMSIHUE HA PE3yJIbTaT aHAIN3a MOTYT OKa3bIBaTh TE KE MPUMECH, KOTOPhIE Me-
maroT TouHoMy ornpesenennio PK (B3BelieHHbIe W OKpallleHHbIE BEIECTBA,
OMOJIOTMYECKH aKTHUBHBIE B3BEIICHHBLIC BEIIECTBA, BOCCTAHOBUTEIN M OKHC-
autenu). Cienyer OTMETUTh, UTO MEIIAIOIIEE BIMSIHUE YKa3aHHbIE KOMIIOHEH-
Thl OKa3bIBaIOT, KaK MPABUJIO, B KOHIIEHTPAIIUAX, BCTPEUYAIOIIUXCS TOJBKO B
CTOYHBIX U 3arPSI3HEHHBIX MIOBEPXHOCTHBIX BOJIAX.

B nmoseBom BapuanTe mpemiiaraemsii merof onpenenenus bIIK mpeny-
cmatpuBaet onpeaeneHre bIIKs 1ist oTHOCUTENbHO He3arps3HEHHBIX 1 OOBIYHO
JIOCTaTOYHO HACBIIICHHBIX KHUCJIOPOJAOM MPUPOJHBIX MOBEPXHOCTHBIX BOJ, IO-
TOMY a’panus npo0, 1o0aBiieHne pa30aBIIAIONIEH BOAbl U BBEJCHUE UHTUOU-
TOPOB HUTPUPUKAIIMU HE TIPOBOAITCS. VCcronb3yeMblii METOT TPUMEHSIETCS B
TOM YHCII€ JJISI apOUTPaKHOTO aHaJIM3a MOBEPXHOCTHBIX M CTOYHBIX BOJ IIPHU
COJIep>KaHUU OPTaHMYECKUX BEIIECTB, COOTBETCTBYIOIIEM MOTPEOJCHUIO KU-
CJIOpOJIa Ha MX OKHCIIeHHe 10 6 mr/i. OgHaKo IPH BHICOKOM COJIEpKaHUHU Opra-
HUYECKUX BEIIECTB B BOJIC JIAHHBIM METO]I B IIpe/jlaraéMoM, YIPOIIEHHOM, Ba-
pUaHTe HE MOXET JaTh TOUYHBIX pe3yibTaroB (Bech PK pacxomyercs emie 1o
OKOHYAaHUs S5-THEBHOW WHKYyOAaIuu), MO3TOMY HEOOXOIUMO IMPUMEHSTh pas-
OaBJieHHE TTPOOBI HE3arPsI3BHEHHOW adpUPOBAHHOM BOJIOH.

AnpTepHaTUBHBIM MeTosioM ompeaenenus BIIK Moxer ObITh MeTon ¢
AIIEKTPOJHBIM (TIOTEHIIMOMETPUYECKUM) M3MepeHreM KoHieHTpaiuu PK ¢ mo-
MOIIIbI0 OKcuMeTpa. [Ipu 3ToMm cremyeT uMeTh B BUAY BCE BBIIICU3I0KEHHBIC
ocobennoctr BIIK kak mokasarens kayecTBa BOJIBI, TAK)KE OMOXMMHYECKHUE
MIPOIIECCHI, MPOTEKAIOIIIHNE B MPOOE.

Oobopyoosanue u peakmuegol

ObopyaoBaHue, peakTUBbI U PUHAUIEKHOCTH JIJISl OIIpEIeJICHHs pacTBO-
PEHHOTO KHUCIIOpO/Ja METOAOM BuHKIepa; KHUCIOpOAHbIE KaTMOpOBaHHbIE
CKJSIHKM ISl MHKyOupoBaHus MpoO; vamku l[lerpu; TepmocraT-uHKyOaTop,
oOecrieunBaroIui moaaep:kanue remmneparypsl (20+£1)°C.

IlIposeoenue ananusza

1. Otb6epute mpoOBI BOABI B KUCIOPOAHBIC CKIISTHKU (HE MEHee 3 IIIT. ), Kak
ONKMCAaHO B MeTo/Ie onpenesieHus PK.

Ipumeuanue. JIns nony4eHus MpeCTaBUTEILHON TPOOBI 0OTOOP TPOO BOJIBI TPO-
BOJIMTE, 10 BO3MOKHOCTH, Ha yJIaJICHUH OT O€PEToB, JTHA, BOJHBIX PACTCHUHN U T.II., KO-
TOpbIE MOTYT ObITh UICTOYHHKAMHU BBIJICJICHUIN B BOJly OPTaHMYECKUX BEIIECTB U/ WU
MHUKPOOPTraHU3MOB.

2. B mepBoil ckisiHKe cpa3y ke (UKCUPYHTE KUCIOPOA U OMNpEeesuTe
KOHIeHTpaiuo PK.
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3. JIpyrue CKJISIHKM — WHKYOAIlMOHHBIE (JIB€ WJIM OOJIbIIIE) IMOMECTHTE B
TEMHOTE B MHKYOaTOp uepe3 BOJASHOM 3aTBOp W3 yaniku [lerpu, kak mokazaHo
Ha PUCYHKE (3TO BOCIIPEIIATCTBYET KOHTAKTY BOJIbI B CKJITHKE C BO3JIyXOM).

Ipumeuanue. InkyOauum »xenaTebHO MOABEPTHYTh HECKOJIBKO MPO0, T.K. B CIIydae
MIOJTYYEHHS OITMOOYHBIX PE3YIHTATOB (00 3TOM MOKHO CYJIUTh O CXOAMMOCTH aHAJIM30B
1po0) BBITIOTHUTH aHAJIA3 MTOBTOPHO OyIET Y’KE HEBO3ZMOXKHO.

4.Tlo ucreyeHn” 5 CYyTOK MHKYOAIlMM B CKJISIHKAX OMPENENIUTE KOHIICH-
Tparuio octatouHoro PK kak cpexnee apudmerndeckoe pe3ynbpTaToB IO Ka-
AKIO0W MHKYOAITMOHHOM CKIISTHKE.

5. Paccuuraiite 3nauenue bIIKs B Mr/n o hopmyie:

BHK5:C1'C2,
rae C,; — konnentpaiusa PK B nepBonauansHoit npobe, mr/m; C, — cpenHss
koHieHTpanus PK 1o ucreuenun neprojia MHKyOaruu, Mr/J.

1.3.2. OKHCJA1€eMOCTh, HJIH XHMHYECKOe
norpedaenue kucaopoaa (XIIK)

BenuuuHa, xapakTepusylolas cojiep>KaHue B BOJI€ OPTaHUYECKUX U MHU-
HEPAJIbHBIX BEIIECTB, OKUCISIEMbIX OJHUM W3 CHJIbHBIX XUMUYECKUX OKUCIIH-
TeJIeW MPU ONPENICIICHHBIX YCIOBUSX, HA3bIBAETCS OKUCIAEMOCThIO. CyIiecT-
ByeT HECKOJBKO BHJIOB OKHUCIIIEMOCTH BOJIbI: TMEpMaHTaHaTHas, Ouxpomar-
Has, UoJlaTHas, 1epueBas. Hanbosee BhICOKasi CTEIIEHb OKMCIICHUS JTOCTUTa-
€TCsI METOJIaMH OMXPOMATHOM M MOATHON OKUCIIIEMOCTH BOJIBI.

OKHUCIIAEMOCTh BBIPAXKAETCSI B MUJJIMTPAMMAax KHCJIOPOJIa, MOMIEIIIETO
Ha OKUCJICHUE OPTaHUYECKUX BEIIECTB, COAEpKAIIUXCS B 1 JIM® BOJIBL.

CocTaB OpraHM4YecKuX BEIIECTB B MPUPOIHBIX BOJIaX (OPMUPYETCS MO
BIIMSTHUEM MHOTHX (pakTopoB. K unciay BakKHEHIITUX OTHOCSTCS BHYTPUBO/IO-
€MHbIE OMOXMMUYECKUE MPOIIECCHl MPOAYIIUPOBAHUS U TpaHCPOpMaIUU, TO-
CTYIUICHUS U3 APYTUX BOJHBIX OOBEKTOB, C TOBEPXHOCTHBIMHU U MOJI3EMHBIMU
CTOKaMH, C aTMOC(EPHBIMHU OCaJIKaMH, C IPOMBIIIJICHHBIMU M X03SMCTBEHHO-
OBITOBBIMU CTOYHBIMHU BoAamMu. OOpasyroniuecs B BOJOEME U MOCTYHAIOIINE
B HETO M3BHE OPraHMYECKHe BEIIeCTBA BECbMa pa3HOOOpa3HbI IO CBOEH MpHU-
pOIie U XUMUYECKUM CBOMCTBaM, B TOM YHCJIE [0 YCTOMYUBOCTH K JAECHCTBUIO
pas3HbIx okucauTene. COOTHONIEHHE COAEPKAIIUXCS B BOJE JIETKO- U TPYA-
HOOKHCJISIEMBIX BEIIECTB B 3HAUNUTEILHOM MEPE BIUSAET HA OKUCIIEMOCTD BO-
IIbI B YCIIOBUSIX TOT'O WJIM MHOTO METOJZIA €€ ONPEICIICHUS.

B nmoBepXHOCTHBIX BOJAX OPraHUYECKUE BEIIECTBA HAXOAATCS B paCTBO-
PEHHOM, B3BEIICHHOM M KOJUIOWJIHOM COCTOSIHUSX. llocnennue B pyTHHHOM
aHalln3€ OTACIbHO HE YYUTBIBAKOTCS, MOATOMY pPa3IMYalOT OKHUCISIEMOCTb

89



(GUIBTPOBaHHBIX (PAaCTBOPEHHOE OPraHMYECKOE BEIIECTBO) M HEPUIBTPO-
BaHHBIX (00IIIEE CO/Iep)KaHNE OPTaHUYECKUX BEIIECTB) MPOO.

BennunHbl OKUCISIEMOCTH TPUPOJIHBIX BOJ U3MEHSIOTCS B Mpejesiax OT
J0JIE MUJUTUTPAMMOB JI0 JIECSITKOB MUJUIMTPAMMOB B JIUTPE B 3aBUCUMOCTH
OT 001Ie OMOJOrnYecKOr MPOAYKTUBHOCTH BOJOEMOB, CTETICHH 3arpsi3HEH-
HOCTH OPraHMYE€CKMMHU BEIIECTBAMHU U COCIMHEHUSIMU OUMOTEHHBIX 3JIEMEH-
TOB, @ TaK)K€ OT BIUSHUS OPraHUYECKUX BEIIECTB €CTECTBEHHOTO MTPOUCXOXK-
JI€HUs, MOCTYNAIoUX U3 00J0T, TOPHSIHUKOB U T.M. [IoBEPXHOCTHBIE BOJIbI
UMEIOT 00Jiee BBICOKYIO OKHUCIISIEMOCTD 0 CPABHEHUIO C MOA3EMHBIMU (J1€Cs-
ThIC U COTHIC JOJIM MUUTHTpaMMa Ha | 1M°), HCKITIOUEHHE COCTABISIOT BOJIbI
HE(TSIHBIX MECTOPOXKIECHUN U TPYHTOBBIE BOJIbI, MUTAIOLIUECS 3a CUET OOJIOT.
TOpHBIE PeKH H 03epa XapaKTePU3YIOTCS OKHCISIEMOCThI0 2—3 Mr O/nm°, pe-
KM paBHHHHBIE — 5—-12 Mr O/mM°, peku ¢ GOIOTHBIM MMHUTAHHEM — IECATKH
MUJUTHTPaMMOB Ha 1 1m°,

OKHCIIAEMOCTh TOJBEPKEHA 3aKOHOMEPHBIM CE30HHBIM KOJIEOAHUSIM.
Wx xapakTep onpenensiercs, ¢ OAHOW CTOPOHBI, THIPOJIOTMUYECKUM PEKUMOM
Y 3aBUCSIIIMM OT HETO MOCTYIJIEHHEM OPTaHMYECKUX BEIIECTB ¢ BOA0COOpa, C
IPYroil — THAPOOUOIOTUUECKUM PEKUMOM.

B Bogoemax v BOAOTOKax, MOJABEP>KEHHBIX CHUJIBHOMY BO3JIEHCTBUIO XO-
3SIMCTBEHHOM JIEATEIbHOCTH YEJIOBEKA, U3BMEHEHUE OKUCIIIEMOCTH BBICTYIIAET
KaK XapaKTepUCTHUKA, OTpaXkarolas PeKUM MOCTYIUIEHUSI CTOUHBIX BOJ. Jliis
IPUPOIHBIX Maj03arpsi3HEHHBIX BOJI PEKOMEHIOBAHO OIPENEISITh MepMAaH-
raHATHYI0 OKHCJIAE€MOCTh; B 0oJjiee 3arpsi3HEHHBIX BOJIAX OMPEACIISIIOT, KakK
MpaBUIO, OUXPOMATHYIO oKkucsieMocTh (XIIK).

B cooTrBercTBUU ¢ TpeOOBaHMIMU K COCTaBY M CBOMCTBaM BOJbI BOJIO-
€MOB Yy MyHKTOB MUTHEBOTO BOAOMNOJIb30BaHMs BennunHa XIIK He momxHa
npessimath 15 Mr O/IM°; B 30HaX PEKpealdi B BOJHBIX 00BEKTAX TOMYCKa-
ercst Bexmunaa XIIK mo 30 mr O/I[M3.

B nporpammax monutopunra XIIK ucnonb3yercsi B KaueCTBE MEPHI CO-
JiepKaHUs OPTaHUYECKOI0 BEIIECTBA B MPOOE, KOTOPOE MOJBEPKEHO OKHUCITIE-
HUIO CWIBbHBIM XuMHuueckuM okuciutenem. XIIK mpumenstoT st xapakre-
PUCTHKU COCTOSIHUSI BOJOTOKOB U BOJIOEMOB, MOCTYIUJICHUS OBITOBBIX U MPO-
MBIIIUIEHHBIX CTOYHBIX BOJI (B TOM YHCJE, U CTEIIEHU UX OYUCTKH), a TAKXKE
IOBEPXHOCTHOI'O cTOKa (Taodu. 18).

JInst BBIUKCIIEHHUS] KOHIEHTPAIMK yTIIepoa, COAEpKallerocsi B OpraHu-
qeckux BemecTBax, 3Hagenne XIIK (mr O/am°) ymuoxaercs Ha 0,375 (ko-
3 PUIUEHT, paBHBII OTHOIICHUIO KOJIUYECTBA BEUIECTBA — YKBUBAJICHTA YT-

Jepo/ia K KOJIMYECTBY BEIIECTBA — SKBUBAJIEHTA KUCIOPOA).
Tabmuma 18

Beanunnbl XITK B BogoeMax ¢ pa3jidi4HoOi cTeNeHbI0 3arpsa3HeHHOCTH [1]
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Crenensb 3arpsisHeHUs (KJIaCChl BOJIOEMOB) XIIK, m2 O/om°
OueHb YUCTHIC 1
YucTtebie 2
YMepeHHO 3arpsi3HeHHbIe 3
3arpsi3HEHHbIE 4
I'psi3HBIE 5-15
OdeHb rps3HbIe >15

[IpucyTcTBytolE B BOJAE OPraHUYECKUE COEAUMHEHUS MOTYT IpETepIie-
BaTh HE TOJILKO a’3pOOHOE OMOXMMHUYECKOE OKHCIIEHHE B PE3yJbTare KU3HE-
JeSITENbHOCTU OakTepui, ucnosibdyemoe npu onpenenenun BIIK. [lpu nanm-
Yuu B Tp00O€ BOJbI CHIIBHBIX OKUCIUTENIEH U COOTBETCTBYIOIIUX YCIOBUM ITPO-
TEKAIOT XUMHUYECKHUE PEAKIMM OKHUCIICHHUS OPraHMYECKUX BEIIECTB, MPUYEM
XapaKTEPUCTUKOM MPOILIECCA XUMMUYECKOTO OKHCIICHHUS, & TAKXKE MEPOU CoJep-
XKaHUS B TIPoOE OpraHUYECKUX BEIIECTB SIBISECTCA MOTPEOJEHUE B peakluu
KHCIIOPOJa, XUMHUYECKHA CBSI3aHHOTO B OKuciuTelsix. [lokaszarenb, Xa-
PaKTEpU3YIOIIMN CyMMapHOE COAEPKAHUE B BOAE OPraHUYECKUX BEIIECTB IO
KOJIMYECTBY M3PACXOJIOBAHHOTO HA OKHUCICHUE XHUMHUYECKH CBA3AHHOTO KU-
CJI0pOJla, HA3BIBACTCS Xumuyeckum nompeonrenuem xuciopooa (XIIK).
SABnsisch UHTETpaIbHBIM (CyMMapHbIM) TokazaTeneM, XIIK B Hacrosiiee Bpe-
MsI CYUTAETCA OJTHUM U3 HanOoJsiee MH(POPMATUBHBIX MTOKA3aTeNIei aHTPOIIOTEH-
HOTO 3arpsA3HEHUs BOJA. JTOT MOKA3aTellb, B TOM WJIM HHOM BapUaHTE, UCIIOJIb-
3yEeTCsl IOBCEMECTHO NPH KOHTPOJIE Ka4eCTBa MPUPOIHBIX BOJI, HCCIEIOBAHUU
CTOYHBIX BOJ U Ap. Pe3ynbrarsl onpenesieHns: OKUCISIEMOCTH BBIPAXAOTCS B
MUJUTUTpaMMax MoTpedaeHHoro Kuciaopoaa Ha 1 1 Boasl (MrO/m).

OpnHako HE BCe OPraHMYECKHE BEILIECTBA B PABHOM CTENEHU YYaCTBYIOT B pe-
aKIUM XUMUUYECKOTO OKHUCIIeHUs. Tak e, Kak U Ipu OMOXUMUYECKOM OKHUCJICHUH,
pU XUMUYECKOM OKHCIICHMHA MOXKHO BBIICIWTH TPYMIBI JIETKO, HOPMAJIBHO U
TSKEJIO OKUCISIIOIINXCS OpraHnyeckux BemecTs. [loaTomy Beerna cyiiecTByer
pa3HuIa MEXAY TEOPETUYECKH BOZMOMXKHBIM U MPAKTUYECKU TOCTUTAEMBIM 3HA-
yeHusmu XI1K.

Teopernueckum 3HaueHne XIIK (XI1K,eo,) HA3bIBAOT KOJIMYECTBO KHUCIIO-
pona (WM OKUCITUTENS B MepecyeTe Ha KUCIOPO) B MI/JI, HEOOXOAUMOE st
MOJIHOTO OKHUCIICHUS COJIEPKAIIIUXCS B TPOOE OPraHUUYECKUX BEIIECTB, T.€. BCEX
CIIOCOOHBIX OKHUCHSTHCSA JIEMEHTOB M3 COCTaBa OPraHUYECKOr0 COEAUHEHHS.
[Ipr TakOM OKHCIIEHUH YTIIEPOJ TEOPETUUECKH KOIUUYECTBEHHO OKUCISIETCS 10
COy,, a cepa u docdop (ecmu OHM MPHUCYTCTBYIOT B coequHeHnn) — 10 SOz U
P,0s. A30T mpeBpamaercsi B aMMOHHIHYIO COJIb; KUCJIOPOJI, BXOAUBIIHI B
COCTaB OKHCIIIEMBIX OPTaHUYECKUX MOJIEKYJI, SIBISIETCSI «CTPOUTENBHBIM MaTe-
puaniom» AJig 00pa3yroIUXCsl MPOTYKTOB OKUCICHUS, @ BOJOPO]I MEPEXOIUT B
ctpykrypy H,O wim aMMOHHITHOM COJIH.

Hanpumep, npyu OKUCIEHUU CUHUIBHOW KHUCIOTHI M TJIMKOJSL TMPOTEKAOT
peaKuuun:
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HCN+H,O+0O=NH3;+COy;

H2NCH2COOH+30:NH3+2COZ+H20.

[IpakTrueckn ucnonb3dyeMble MeTonbl onpeneneHus XIIK mator pesyinbra-
Thl, Osn3kue K XI1K.y,, HO BCEr/ia OTKJIOHSIONIMECS B Ty WM UHYIO CTOPOHY.
[Ipy HanWuUK TPyAHO OKUCISIOMIMXCA OPTaHUYECKUX BEIIECTB X OKUCIICHUE 32
BpPEMSI PEAKIMK MPOXOJIUT HE MOJHOCTBIO, M 3TO MPUBOJUT K 3aHIKCHUIO pPe-
3yabpTaTa. B To ke BpeMsl, Mpy HaJTU4YhK B MPOOE HEOPraHWUYECKUX BOCCTAHOBHU-
TEeNeH, TaKkKe MOTPEOISIONIUX KUCIOPO Ha COOCTBEHHOE OKHUCIICHUE, PE3YJIb-
TaT MOJy4yaeTcs 3aBbllieHHbIN. CoBMecTHOE AeiicTBre 000MX (haKTOPOB U BbI-
3b1BaeT OTKIOHEHHE peasibHOro XIIK o1 XITK ¢qp.

Takum oOpaszom, okucisemocTs, i XIIK, xapaktepusyert odwee koau-
YeCmeo Co0epIHCAUxXcs 8 600e 60CCMaHnosumereli (OpeaHUuecKux U Heop2anu-
Yyeckux), peazupyroujux ¢ CUTbHbIMU OKUcCIumeniamu. B KauyecTBe Takux OKHUC-
JuTeneil OObIYHO UCHOJIB3YIOT OMXpOMaT- U MEpMaHraHAT-aHUOHBI, U COOTBET-
CTBEHHO Ha3bIBAOTCSl OCHOBHBIE MeTO/TbI onpeaeneHust XITK — OuxpomatHbiii 1
nepMaHraHaribid. ClieyeT OTMETUTh, YTO PE3YJIbTaThl ONPEICICHHS] OKUCISIE-
MOCTH OJIHOM M TOM K€ BOJIbI C TIOMOIIIBIO PAa3HBIX OKUCIUTENEH OOBIYHO HEOI-
HO3HAUYHbI M3-32 HEOAMHAKOBOM CTENEHU OKWCIICHUSI BEIIECTB, IPUCYTCTBYIOIIMX
B Boze. Pe3ynpTaThl 3aBUCAT TakK€ OT CBOWMCTB OKHCIUTEINS, €r0 KOHIIEHTpAa-
UK, TeMineparypsl, pH, mpogomkurensHOCTH OKHCIeHus 1 ap. [lomydaembie pe-
3yJbTaThl COMOCTABUMBI TOJIBKO B TOM CIIy4ae, KOTJIa MOYHO COON00EHbl 6Ce YC-
JI08USL NPOBEOEHUS AHANU3AL.

buxpomamnasn oxucnsiemocms 1o3BossieT nonyuuts 3HaueHne XIIK, nau-
oonee npubmkeHHoe K XI1K, ey, T.€. HanOOJIEE MONTHOE OKUCIEHUE JIOCTUTa-
erca OuxpomaroM kanus. [loatomy omnpenenenre OUMXpoMaTHON OKUCIIIEMOCTH
SBIIIETCS OCHOBHBIM MetoaoM ompezaenenus XIIK. MMenHo OuxpomaTHYHO
OKHCIISIEMOCTh YacTO Ha3bIBAIOT «XMMHUYECKUM TMOTpeOIeHueM Kuciaopoaa». B
YCIIOBHUSIX 3TOr0 METO/1a OOJIBIIMHCTBO OPTaHUYECKUX COECAMHEHUN OKUCTSETCS
Ha 95 % u Oonee, 0THAKO OKUCIISIFOTCSI HE BCE COEIMHEHUS (TOITy0J1, OEH301, M-
puauH, napaduH U Ap. MPAKTUUYECKUA HE OKUCIAIOTCA). KaranuzaTopoMm okuc-
JeHUs1 SIBIsieTCsl Cylb(dar cepedpa, KOTOPhId 00ABISIETCA B aHAIUTUYECKYIO
peUenTypy sl YCKOPEHUS PEAKIMU U MOBBIIIEHUS IMOJIHOTHI OKHUCIIEHHS Op-
raHM4ecKux BellecTB. M30bITOK OMXpoMara OTTUTPOBBIBAETCS PACTBOPOM CO-
m1 Mopa. Peakuuio mnpoBOASIT B KECTKMX YycnoBusx — B 50 %-Hou
(paz6aBnenue 1:1) cepHoit kucnote npu kunsiueHuu. CoaepkaHre HeopraHuye-
CKHX BOCCTAHOBUTEJEW B MPOOE OMPEAEIISIOT OTACIBHO CHENUaIbHBIMU METO-
naMu 1 BerauTaroT u3 XI11IK npoOsr.

buxpomMar npu 3T0M BOCCTaHABJIUBAETCS COMVIACHO YPABHEHUIO:

Cr,07"+ 14H'+6e-=2Cr3"+7H,0.

B Takux ycroBUsSX MOJy4daeMblid pe3ysibTaT 0ObIYHO cocTaBisieT 95-98 %
0T XITK eop.
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Ha npumepe okucienus ¢ranata Kajius OUXpoOMaTOM PEaKIMI0 MOXKHO 3a-
MMCaTh CICAYIOIMIUM 00pa3oM:

2KCgH50,4+10K,Cr,O7+41H,S0,~16CO, +46H,0+10Cr,(SO4)3+11K,S04

W3 ypaBHEHUsI peakluu CleAyeT, YTO Ha OKHUCIeHHE 2 MoJieKyn ¢rajarta
KaJIis pacxojiyercsa 16 MoJieKyll KUCIIOpo/ia, CBI3aHHOTO B Ouxpomare. B Be-
coBoM oTHOMIEHUU XIIK ., 111 1 Mr ¢ranara kanus cocrasmster 1,175 mrO.

3nauenus XIIK,., (B Mr kucnopona Ha | Mr BemectBa) JUisl pa3HbIX

COEIUHCHUH, IO TaHHBIM [26], mpuBeacHbI B Ta0. 19.

Tabmura 19
3navenus XIIK,.,, 115 pa3HbIX coeMHEeHHIT
CoenuHenue XIIK e, MTO/TT
IllaBeneBas kucioTa 0,18
CUHWIbHAS KUCIIOTA 0,59
['mukois 0,64
I'mokxo3a 1,07
YKCycHas KUCI0Ta 1,07
Caxapoza 112
MacisiHast KHCI0Ta 1,82
Dra”on 209
Jloneumnben3oaTt HATpuUs 2,34
denon 2,38
byranon 2,59

buxpomarHasi OKUCISIEMOCTh OIPEEIAeTCs] METOJ0M TUTpoBaHusi. CooT-
BETCTBYIOIINE METOJUKH, C HE3HAUUTEIbHBIMU PA3TUUYMUSIMU, PETIIAMEHTHUPOBA-
Hbl KaK OTE€YECTBEHHBIMU PYKOBOJSALIMMH JOKYMEHTAMHU, TaK U MEXIYyHAPOI-
HeIM ctangaptoM MCO 6060. CoriacHo METOAy TUTpPOBaHUsI, U30BITOK Ou-
XpomaTa KaJidsl 1ocJie onepanuu OKUCIIeHUs (YpaBHEHHUE PEaKIMKU CM. BBIIIIE)
OTTUTPOBBIBAIOT COJIBI0O MoOpa B MPUCYTCTBUU UHANKATOPA, B KAYECTBE KOTO-
poro oObIYHO UCTIONB3yeTCs PpepponH — komiuieke 1,10-henarponuna ¢ cynbda-
TtoMm kene3a (Il) (B xkadecTBe MHIMKATOpa MOXKET OBITh TaKKe HCIOJIh30BaHA
M-bennnanTpanmiosas kucinora). [Ipu stoM katnon Fe®* B TurpanTe pearn-
PYET ¢ KaTHOHOM XpOoMa:

3Fe” + Cr¥'=3Fe” + Cr”

VHapKaTop 00pa3yeT MHTEHCHBHO OKpALICHHOE coeuHeHue ¢ Fe’* u Gec-
nserHoe — ¢ Fe**. Tlo oroit mpranme, korma Boccranosnerne Cr’ o Cr' 3aBep-
mero, Fe** pearupyer ¢ MHIUKATOpOM C 00pa3oBaHHEM (PEPPOMHOBOIO KOM-
mekca. [Ipu 3ToM okpacka pacTBOpa OTYETIMBO M3MEHSAETCS OT CHHEBATO-
3€JIeHOM IO KPaCHO-KOPUYHEBOM, YTO YKa3bIBAET MOMEHT OKOHYAaHHsS TUTPOBA-
HUsl. MOMEHT OKOHYaHHWSI TUTPOBAHUS MOXKET OBITh YCTAaHOBJIEH TaK)Ke MOTEH-
IUOMETPUUYECKHU.

Jlnst onpenenenust XIIK, Hapsiy ¢ OKHUCICHHUEM OMXpOMAaTOM, ITPOBOIST
TaKXe€ OKUCJIEHHE NepMaHraHaToM. COOTBETCTBYIOUIMN MOKa3aTellb Ha3bIBa-
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€TCS NEePMAH2AHAMHOU OKUCAAeMocmblo (32 PyOSKOM TakKe HUCHOIB3YIOT
TEPMHH «II€pMaHTaHATHBIN UHJEKC»). [lepMaHTaHaTHast OKUCIIAEMOCTD SIBIISIET-
Csl MEpOM 3arpsi3HEHUS BOJIbI OKUCISIEMBIMH OpPTaHUYECKMMHU U HEOpTraHu4ve-
CKMMH BEIIECTBAaMH, CIIOCOOHBIMU K OKHCJICHUIO B YCJIOBMSX aHAJIM3a, U Ta-
KUMU YCIOBUAMMU SIBILIIOTCA okucienue 0,01 H. pacTBOpoM nepmaHraHara Ka-
JIMSL B CEPHOKMCIION CpeJie WM KUTISTYEHNH B TeueHue 10 MuH.

YpaBHeHHE peakIMy NpU OKUCICHUHU NPOObl EPMAHTaHATOM MOXHO 3a-
MUCaTh CJIETYIOIUM 00pa3oMm:

MO, +8H"+3e- = M +4H,0

Jlyis ompeneneHusl MepMaHraHaTHOM OKMCIISIEMOCTH HCHOJb3yeTcsl OoJiee
IPOCTOM METOJI, YeM I OMXPOMATHOM OKHUCIISIEMOCTH, OJIHAKO OH UMEET Orpa-
HUYEHHOE TpuMeHeHue. Tak, ompeleneHne MepMaHraHaTHOW OKHCIISIEeMOCTH
MOKET OBITh PEKOMEHJIOBAHO (M IIMPOKO HCIOIL3YETCS) JUIIb MPU aHAIU3e
NPUpPOOHBIX BOJ JUJII KOHTPOJIA 3a JIMHAMUKOW COJIEPXKAaHUS JIETKOOKUCIISIO-
IIUXCA BEIIECTB MPUPOJHOTO MPOUCXOKJICHUS (HAMPUMEDP, TYMUHOBBIX KH-
ciot). Y 3T0 MmOHSTHO, T.K. "KECTKO" OKUCIISIOIIMECS OPraHUUYECKUE 3arpsi3HU-
TEJU, YaCTO MPUCYTCTBYIOIINE B CTOUYHBIX BOJAaX, B IPUPOIHOMN BOJIE IPaKTUYE-
CKHU He BcTpevatoTcs. Crenyer OTMETUTh TaKkKe, YTO UMEHHO NePMAaHSAHAMHAs
OKUCTIIeMOCMb — A61semcss  eOuHcmeeHuvim  noxkazamenem XIIK, peenamen-
mupyrowum Kaiecmeo numvesol 600wl cozaracto CanlluH 2.1.4.559-96
(HopmatuB coctaniseT 5,0 mrO/i) [44] .

OnpeieneHre nepMaHraHaTHOM OKHCIISIEMOCTH MOXET J1aBaTh HEKOPPEKT-
HBIC PE3YJIbTAThI IPU AHAIU3E CTOYHBIX BOJI MO CIEAYIOIIUM MPUYUHAM:

1) mepmaHTaHaT — HEJIOCTATOYHO CHIILHBIA OKHCIIMTEIb, TO3TOMY OKHUCIIC-
HHE MHOTHUX BEIIECTB MPOXOUT HETIOJHO WIIM COBCEM HE TIPOXOIUT;

2) IpU KUTISTYCHUH PACTBOPOB, COACPIKAIIUX MEPMAHTaHAT, TOCICIHUN
pasznaraercst 10 JUOKCHIAa MapraHiia U Kuciaopoja (Kak B KUCJIOW, Tak U B Iiie-
JIOYHOM cpefax). Brimagaromuii TMOKCH]T MapraHila KaTaIUTHYECKH YCKOPSET
MPOLIECC, OJIHAKO B XOJIOCTOW MPOOE MIIM OTHOCUTEIHLHO YUCTOM BOJIE ATOTO HE
npoucxoaut. IIpoiiecc OCIOKHSAETCA TEM, YTO KOJUYECTBO BBIMAJIAIOINIETO JTU-
OKCHJIa MapraHiia 3aBUCUT OT YCJIOBUI U COCTaBa aHAIM3UPYEMOM MPOOBHI.

Crnenyetr OTMETHUTb, YTO B MPUPOAHBIX BOJAX COJIEPKAHUE TPYIHO OKHC-
JISTIOLIUXCSI OPTaHUYECKUX BEIIECTB OOBIYHO KpailHe Majo, U pe3yJbTarThl, Mo-
Jdy4aemble MPU aHAIM3€ MPUPOAHBIX BOJ OMXPOMATHBIM U MEPMAaHTaHATHBIM
METOJIaMH, IPAKTUYECKH IOCTATOYHO OJIM3KHU.

[lepmaHTaHAaTHYIO OKHUCIISIEMOCTh WCHOJB3YIOT JJIsi OIEHKH KauyecTBa
MUTHEBOM, BOJIOMPOBOHOM BOJIbI, MPUPOJHON BOJbI UCTOYHUKOB BOJOCHAO-
xenust u ap. Ee onpenenenne npeaycmorpeno 'OCT 2761 npu obcnenona-
HUW UCTOYHUKOB X035MCTBEHHO-IUTHEBOTO BOJIOCHAOXKeHUs. bonee 3arps3HeH-
HbIE€ TIOBEPXHOCTHBIE U CTOYHBIE BOJbI TAKXKE, C M3BECTHBIM MPHUOJIMKEHUEM,
MOKHO aHAJIU3UPOBATH ITUM METOJIOM, OJJHAKO UX HEOOXOIUMO pa30aBisiTh.
[lepMaHraHaTHYIO0 OKHCIISIEMOCTh HEJb35l pacCMaTpUBaTh KaK MEpPy TEOpPETH-
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YeCKOro MOTpeOJIEHHs KUCIOpOAa WM OOIIEro COAEpKaHUs OPTaHMYeCKHX
BEILIECTB B BOJIE, T.K. PsJl OPraHUYECKUX COCTMHEHHI B YCIOBUSAX 3TOTO METO-
114 OKUCJIISIETCS JUIIb YACTHYHO.

Taxum oOpazom, 1151 xapaktepuctuk XIIK kak mokazarens XuMudeckon
AKTUBHOCTH MPOOBI, TPAJAUIIMOHHO HCIIOJB3YIOTCSI METObl «MOKpPON» XUMUHU.
Tem He menee, XIIK onpenensitoT Takxke U «CyXUMHUN TPUOOPHBIMU METOIAMH.
Hanpumep, MeronaMu CKUraHus OPraHM4eCKUX BEIIECTB MPOObI B TOKE KUCIIO-
pona uinu CO,. DTU METOJIbI TAKXKE MO3BOJISIOT MOJYUYHUTh PE3yJIbTaThl, OJU3-
kue XIIK,eop, 0AHAKO TpeOYIOT MPUOOPHOTO OCHALIEHHUS, @ TPUOOPHI — COOT-
BETCTBYIOILIETO OOCTYKUBAHUS, TOBEPKU U T.II.

Mewaiom tounomy omnpeaeneHnro XIIK B mepByr odepenpb, XIOpHUI-
aHUOHBI, KaK MPaBUIIO, COACPKALTUECS B MIPUPOJIHBIX U, 0COOEHHO, B CTOYHBIX
BOoZax. XJIOPUAbI OKHUCIAFOTCS B YCJIOBUAX AHAIM3A 0 3JIEMEHTApHOIO XJIOpa,
MO3TOMY TIPH COJIEP’KaHUU B POOE B KOHIEHTpaluu cBbiiie 300 Mr/in ux Biausi-
HUE ycTpaHsieTcs (WM MHUHUMU3HUPYETCS) IyTeM J00aBiieHus cylibdara pTyTH
(I B xomauectBe 22,2 mr H,SO,4 Ha 1 Mr C1. OOpa3yronuiicss MaJioIuCCOIHH-
poBanHbIil xiopun pryTd (1) ycroitunB B mpucyTCTBUM OOJNBIION KOHIIEHTpA-
I[UU CEPHOM KUCIIOTHI U OMXpoMarTa.

Onpenenennto TakKe MEIIAt0T HUTPUTHI, YaCTO MPUCYTCTBYIOIIUE B BOJIAX,
MPOIIEANINX OMOXUMHUYECKYIO OUMCTKY. J[71st MX ycTpaHeHus B poOy BBOJSAT IO
10 mr cynshamuuoBoit kuciaotel Ha 3 Mr NO; ™ . [lpu kunsiueHun pacTBopa HUT-
pUT-aHUOHBI YAASIOTCA B BUJIE a30Ta, a U30BITOK CYTh(haMUHOBOUM KUCIIOTHI Tie-
pEXOUT B CyIb(haT aMMOHUS:

HzN8020H+HN02:N2+H2804+H20,

HzNSOzOH +H202NH4HSO4.

[ToMuMO XJIOPUIOB M HUTPUTOB, OIPEAEICHUIO MELIAIOT CYIb(PUIbI, CEpOBO-
JIOpO/I 1 Kene30. Bee ykazaHHbIe COeTMHEHMS, TIPU MX MPUCYTCTBUU B TIPOOE, MOT'YT
OBITH OTPEIETICHbI UHAWBUIYATHHO, U PE3YJIbTaT aHAIM3a Ha OKUCIISIEMOCTh, B Ta-
KOM CJIy4ae, YMEHbBIIIAIOT Ha BEIMYUHY MOTPEOJICHUST KUCIOPOAa STUMHU COEIIH-
Henusimu. B wactHoctH, 1 mMr H,S cootserctByer 0,47 mr O; 1 mr NO, = —
0,35 Mr O; 1 mr Fe’" - 0,14 mr O.

Hopmatueel Ha XIIK B Boge BojoeMoB: mjisi TuTheBOM BosbI — 5,0 MrO/n
(s mepManTanatHoi okucisiemoctn), XI1K — 15 MrO/m.

1.3.3. BUXPOMATHAS OKUCJISIEMOCTD
(YCKOPEHHBI METO[)

Onpenenenue OMXPOMATHOW OKHUCISIEMOCTH MOXKET MPOBOJUTHCS apOUT-
pPaXHBIM U YCKOpPEHHBIM MeToaamu. O0a MeToaa SBISIOTCS TUTPUMETpHUYE-
ckuMH. BBuIy croxHocTH apOutpaxHoro meroaa orpeneiacHus XIIK Huxe
MBI IPUBOJIUM TOJIBKO YCKOPEHHBIA METOJI, KOTOPBIM MOYKHO CUUTATh YIPOILEH-
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HOW MoauduKkaruen apourpakaoro. [I[puBoIMMBIN METO BIIOJIHE MOXKET OBITH
pealin30BaH B IMOJIEBBIX YCIOBUSX WJIHM MPU OTCYTCTBUU JIAOOpPATOPHOU 0a3bl
(HampuMep, B MPOU3BOJCTBEHHBIX YCIOBUAX) U MPUTOJICH JIsl aHAJIU3a CTOY-
HBIX U 3arpsA3HEHHBIX MPUPOAHBIX BoA. OH Hallen NMpUMEHEHHE Ui MOCTOSH-
HBIX €KETHEBHBIX aHAJIM30B, MPOBOAMMBIX ISl KOHTPOJS pabOThl OYMCTHBIX
COOPYXEHHUH, COCTOSIHUSL BOJbI B BOJOEMAaxX U Jip. Pe3ynbTarsl omnpeaeneHuid,
MOJTy4aeMbl€ YCKOPEHHBIM METO/I0M, OOBIYHO HECKOJBKO HUXE, YEM MPU aHa-
au3ax apOUTpaXHbIM METOJOM, OJAHAKO OHU XOPOLIO BOCHPOM3BOJAMMBI U
KOPPEJMPYIOT C €ro pe3ysibTaTaMu. Bocrpon3BoAUMOCTh Pe3yIbTaTOB, MOJY-
YaeMbIX YCKOPEHHBIM METOJIOM, OOBSICHSIETCS TEM, YTO B OJJHOM M TOM XK€
BoJloeMe (CTOYHOM BOJie, TEXHOJOTMYECKON MpoOe W T.M.) MPUCYTCTBYET
MPAKTUYECKA OJIMH M TOT K€ «OYKET» OKHUCISIEMBbIX OPraHUYECKUX COeTUHE-
Hull. PacxoxxieHus Mexay pe3yibTaTaMi YCKOPEHHOTO U apOUTPaKHOTO Me-
TOJOB MOTYT OBbITh 3HAYUTEIHLHBIMHU B T€X CIy4asX, KOrja B Mpodax MpHUCYT-
CTBYIOT TPYJIHO OKUCJISIEMbIEC BEIIECTBA — HANIPUMEP, YKCYCHasl KUCJIOTA, ajia-
HUH, OcH30s1 U Ap. [IpakTudecku ke BBOIAAT KOAIPOUIMEHT Iepecuera s
KOPPEKTUPOBKHU PE3YJbTATOB YCKOPEHHOTO METO/Ia U UX MPUBEACHHUS (C HEKO-
TOPOI MOTPEITHOCTHIO) K apOUTPAKHOMY.

['maBHasi ocobeHHOCTHh ycKOpeHHOro Meroja onpeaenenuss XIIK — mo-
BBIIIICHHAS! KOHIEHTpAIUsl UCIOJIb3yEMOr0 PacTBOpa CEPHOM KHUCIOTHI (TIpu-
MEHSIETCS Hepa30aBlICHHAs KOHIIEHTPUPOBAHHAsI CEpHAas KUCIOTa). B Takmx
YCJIOBUSAX HE TpeOyeTcsl CIeNUaIbHOTO HAarpeBaHus MpoObl, T.K. €€ TeMIepa-
Typa TMOBBIIIAETCS 10 HEOOXOAUMBIX 3HAYCHHWM 3a CYET TeIlia, BBIACIIIEMOro
pu pa30aBIIEHUH CEPHON KUCIOThI. IMEHHO B ’TOM COCTOMT OCHOBHOE OTJIH-
Yue YCKOPEHHOTO METOJIa OT apOUTPaKHOTO, T.K. B MOCJIEIHEM MPO0y HEOOXO-
JUMO KHUIISITUTH 00Jiee Yyaca B CEPHOKUCIOTHOM PacTBOpE OMXpoMara Kajusl.
DTO co3AaeT psijl NPEUMYIIECTB YCKOPEHHOTO METO/Ia Mepe/i apOUTPaKHBIM,
pacumpsieT 00sacTh ero npuMeHenus. Cineayer OTMETUTb, YTO MPU OTpeelie-
Huu XIIK yCKOpeHHBIM METOJIOM OKHUCIIEHHE NPOBOAAT Oe3 100aBIeHUs Kara-
mu3aropa — cynbdara cepedpa. [Ipy 3TOM HECKOJIBKO CHMXKAETCSl TOUHOCTh aHa-
JM3a 3a CUET HETOJIHOTO OKUCIICHUS YacTU TPYAHO OKHUCIISIIOIIMXCS OpraHuye-
CKHUX BEILIECTB.

YckopeHHbI MeTon npuMeHsercss npu 3HadueHusax XIIK He meHee
50 mrO/n u ne 6osee 4000 MrO/in, mpu OOJBIINX 3HAYCHUSIX NMPOOY HEOOXO-
MO pa30aBUTh.

Obopyoosanue u peakmugot

Konmba koHWueckas TUIOCKOJOHHAsS U3 TEPMOCTOMKOTO CTEKJa Ha
150-200 w1, mumeTKa-KaneJlbHHIA, TMUMETKA MEpHBIC, IUJIUHIP MEPHBIMI
Ha 100 mu1.

3aluTHBIC OYKH, IEPUYATKH.
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Bopaa nuctuinupoBaHHas WM OMIMCTUILTUPOBAaHHAS, pacTBOp OMXpoMara
kayms (0,25 H.), pacTBOp coiau Mopa TUTPOBaHHBINM, CEpHAsE KUCIIOTa KOHIICH-
TpupoBaHHas, cyinbdar prytd (II) xpucrammmueckuit B kamncynax mo 0,2 r,

pacTBOp UHIUKATOpa pepporHa.

IIpumeyanue. Boxy ITUCTHIIMPOBAHHYIO HEOOXOAWMO MPOBEPUTH HA OTCYTCT-
BHE OPTaHWYECKUX BEIECTB B XOJOCTOH mpooe.

O npucomoenienuu pacmeopos cm. npuiodxcenue 3.
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Omoop u xpanenue npoo

KonudectBo mpoObl, oTOMpaeMol Ha aHaJIu3 YCKOPEHHBIM METOJIOM, 3aBU-
cut ot oxkunaemoro 3HaueHust XIIK uccnemgyemoit Bosbl. COOTBETCTBYIOINIHE
JaHHbIE TpUBEACHBI B Ta0. 20.

Tabaua 20
Osxumaemoe 3HaueHne XI1K KosmgecTBo npoOb! 17151 aHam3a
50-500 5 Mo
500-4000 1 Mt
Cspiie 4000 [Tpoby HeobxoauMo pa30aBUThH

B 3aBucumoctu ot nener ananmsa onpenencHue XI1K MoxHO MpoBOAUTH B
He(UIBTPOBAaHHON WK (DUIBLTPOBaHHOW TpoOe. B mocneanem ciydae mnpoOy
GUIABTPYIOT Uepe3 MEMOPaHHBIN WM OYMaXKHBIN (PUIBTP.

Omnpenenenne XIIK

1. B konudeckyto koi0y Ha 150-200 MiI ¢ MOMOIIBIO MUTIETKA TOMECTUTE
po0y BOBI B HEOOXOAMMOM KojmdecTBe (cM. Taou. 20).

2. K mpobe nmunetkoit gobdaBere 2,5 M 0,25 H. pacTBOopa Ouxpomara
KaJus.

3. K pactBopy no06aBbTe comepkumoe Kamcyibl (okoso 0,2 r) cynsdara
prytu (I1).

4. K copepxumMomMy KOJIObI, IEPEMEIIMBAsi PACTBOP MOKAYMBAHUEM, OC-
TOPOKHO J00ABHTE MUIMETKON KOHIEHTPUPOBAHHYIO CEPHYIO KHUCIIOTY B KO-
audectBe 7,5 mMi Ha 1 M mipoOsr b0 15 mur Ha 5 M1 npoObl (mexnHuka

oe3zonacnocmu!)

Ilpumeuanue. B naHHON omepanuu TeMIIepaTypa pacTBOpa MOAHUMAETCS BbIIIE
100 °C.

5.Kon0y BeiepkUTE 2 MUH., TIOCJIE YErO PACcTBOP OXJIAJIUTE JO KOMHAT-
HOHW TeMIepaTyphl.

6.B konby mepHbIM 1mmMHIApoM npuieite 100 M JUCTHILTUPOBAHHOMN
BOJIbI.

7. B xon0y nob6aswTe 3-4 karum pactBopa (peppouHa.

8.0TTuTpyiiTe N30BITOK OMXpoMaTa pacTBOPOM COM Mopa ¢ TTIOMOIIIBIO
MUTIETKY WA OIOPETKHU.

[Ipu TuTpoBaHMM ompenenuTe o0bEMbl pacTBopa coiau Mopa, pacxoye-
Mble B xoj1e aHamm3a (V4 = Vo — Vax), 1 B XomoctoM onbiTe (Vy = Vo — V).

9.IIpoBeauTe XOJOCTON OMBIT, UCIIOJIB3Ys] BMECTO TIPOOBI YUCTYIO TUCTHUII-
JMPOBAHHYIO WM OUAMCTUUIMPOBAHHYIO BOJTY B TOM K€ KOJIMYECTBE.

[To pesynpTaram TuTpoBaHus Beramcisierca XIIK uccnemyemoit mpoObl Bo-
JIbI TIO CIIEAYIOIEN opmyIie:

XTIK = V, -V, -N-8-1000

V
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rne Va u Vi — 00bemMbl pacTBOpa coii Mopa, u3pacxoloBaHHOTO Ha TUTPO-
BaHHE B XOJIOCTOM OIBITE U MPHU aHAIU3€E MPOOBI COOTBETCTBEHHO, MIT;

N — HOpMaJILHOCTh TUTPOBAHHOTO pacTBOpa coyit Mopa, T-9KB/JI;

V — 00beM aHATU3UPYEMOU IPOOBI CTOYHOM BOBI, MIT;

8 — SKBHBAJICHT KHUCIIOPO/IaA.

Konmpons mounocmu ananusa

KoHTposib TOYHOCTH aHanM3a Ha OMXPOMATHYIO OKUCIISIEMOCTD IMPOBOJIST C
TIOMOIITBI0 CTAHJAPTHOTO PACTBOPA, B KAU€CTBE KOTOPOTO MCIIONIB3YIOT BOIHBIM
pactBop Oudranara kamms (KCgHsO,4) B xonmenTpanuu 2,0824 mmons/n. Ilo-
TpeOJeHNEe KUCIOpOAa MPU MCHOJIb30BAHUM TaKOTO0 PAacTBOpAa B KadyeCTBE
npoOsl cooTBeTcTBYET 3HaUeHUI0 XIIK 500 mrO/m.

1.4. METAJIUIBI B BOJE

Kese30 odmree. JKennezo — 01MH U3 CaMbIX PacIPOCTPAHEHHBIX AJIEMEHTOB
B rpupojie. Ero compepxkaHue B 36MHOU KOpe COCTaBIIAET 0KOJIo 4,7 % 1o mac-
ce, MOATOMY JKEJIe30, C TOYKH 3PEHUSl €ro PaclpOCTPAHEHHOCTH B TMPUPO/IE,
IIPUHATO Ha3bIBaTh MakpodjieMeHTOM. M3BecTHO cBbime 300 mMuHEpanoB, Co-
JIepKaluxX CcoequHeHust keneza. Cpead HUX — MAarHUTHBIA JKEJIE3HSK
a-FeO(OH), Oypsiit xkene3nsik Fe;O4-H,O, rematur (KpacHBIM >KeJE3HSK),
ruaporeTuT, cuaeput FeCOj, MarauTHbIi komuenan FeS, (x=1-1,4), orcene-
30Mmapaanyesvie Konkpeyuu 1 Ap. JXKene3o Takxke SBISETCS KU3HEHHO BaXK-
HBIM MHKPO3JIEMEHTOM JIJI51 )KUBBIX OPTAHU3MOB U PACTEHHUI, T.€. DJIIEMEHTOM,
HEOOXOIMMBIM JIJIsI )KU3HEICSITETbHOCTH B MAJIbIX KOJUYECTBAX.

['1aBHBIMU MCTOYHHMKAMH COEMHEHUH JKEJE€3a B MOBEPXHOCTHBIX BOJAX
SBJISIFOTCSI TIPOLIECCHI XMMUYECKOTO BBIBETPUBAHUS TOPHBIX MOPOJ, COMPOBO-
KIAIOIIMECS UX MEXAHUYECKHM pa3pyILICHUEM U pacTBOpeHueM. B mpouecce
B3aMMO/ICUCTBUA C COJIEPKAIIMMUCS B IMPUPOJIHBIX BOJAX MUHEPAIbHBIMU U
OpTraHUYECKMMH BEIIECTBAMU O0pa3yeTCs CIOKHBIM KOMIUIEKC COEIMHEHUM
xKeJeza, HaXOASIUXCS B BOJE B PACTBOPEHHOM, KOJJIOMIHOM U B3BEIICHHOM
COCTOSIHUSIX. JHAYUTEIbHbIC KOJMYECTBA *KeJie3a MOCTYHalT C MOJA3EMHbBIM
CTOKOM M CO CTOYHBIMU BOJAMU NPEANPUITAN METAJUTypruyeCcKou, MeTao-
oOpabaThiBarollel, TEKCTHJIBHOW, JAKOKPACOYHOW MPOMBIIUIEHHOCTH U
CEIbCKOXO035IMCTBEHHBIMU CTOKAMU.

da3oBbIc paBHOBECHS 3aBUCAT OT XMMHUECKOTo coctaBa Boja, pH, Eh
(OKHCIHUTENIbHO-BOCCTAHOBUTENHLHOIO MOTEHIIMAIa) U B HEKOTOPOM CTENEHU
OT TeMIIepaTyphl. B pyTHHHOM aHann3e BO B3BEIICHHYIO (DOPMY BBIICISIOTCS
yacTtuilbl pazmepom Oonee 0,45 MxMm. OHa mnipeacTaBieHa TPEUMYIIECTBEHHO
KEJIE30COICPKAIMMHU MUHEpaJlaMH, THAPATOM OKCHJIA Kelie3a U COeINHe-
HUSIMU JKeJie3a, COpOMPOBAHHBIMU Ha B3BecsiX. VICTUHHO pacTBOPEHHYIO U
KOJUIOUJHYIO (POpPMBI OOBIUHO PacCMaTpPUBAIOT COBMECTHO. PacTBopeHHOE
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KEJe30 MPEJICTABICHO COEAMHEHUSIMU, HAXOJAIIMMUCSI B MOHHOU (popme B
BUJIE THUIPOKCOKOMIUIEKCOB U KOMILJIEKCOB C PACTBOPEHHBIMU HEOpraHu4Ye-
CKUMH M OPTaHMYECKUMHU BEIECTBAMHU MNPUPOAHBIX BoA. B monHON (opme
MUTpUpyIoT riaBHbIM oOpazom Fe (Il), a Fe (IIl) B oTcyTcTBHE KOMILIEKCO-
00pa3yromux BEMIECTB HE MOXKET B 3HAUUTEIBHBIX KOJUYECTBAX HAXOIUTHCS
B PaCTBOPEHHOM COCTOSTHUM.

XKene3o oOHapykHBaeTCs B OCHOBHOM B BOJIaX ¢ HU3KMMU 3HaYeHUsIMH Eh.

B pe3ynbTaTe XuMHUUECKOTO U OMOXMMHYECKOTO (MPHU YUACTUH KEJIEe30-
oaxtepuii) okucienus Fe (1) mepexoqaur B Fe (I11), koTopoe, ruapoan3ysich,
BbINagaeT B ocanok B Buae Fe (OH); Kak mna Fe (1), rak u qg Fe (111) xa-
paKkTepHa CKIOHHOCTh K O0Opa30BaHUI0 THUAPOOKCOKOMILIEKCOB THIA
[Fe (OH), 1", [Fe, (OH), 1", [Fe. (OH); J**, [Fe (OH)s] u apyrux, cocye-
CTBYIOLIUX B PacTBOpPE B pPa3HbIX KOHIIEHTpALMSIX B 3aBUCUMOCTU OT pH u B
LEJIOM ONPEAEISIONINX COCTOSIHUE CUCTEMbI Kesne30-TUIpoKcuia. OCHOBHOM
dopmoii Haxoxaenus Fe (I11) B moOBepXHOCTHBIX BOAAX SBISAIOTCS €r0 KOM-
IJIEKCHBIE COEMHEHUS] C PACTBOPEHHBIMHU HEOPraHWYECKUMH W OpraHuye-
CKUMH COEIMHEHUSIMHU, TJIaBHBIM 00pa3oM IyMycCOBbIMU BemiecTBamu. [lpu
pH 8,0 ocHoBHOIt popmoii siBsiercs: Fe (OH);. Kommonanas gopma sxenesa Hau-
MEHee M3y4yeHa, OHa MpeAcTaBisieT ruapar okeuaa Fe (OH); 1 KoMIuiekchl ¢ op-
raHMYECKUMH BEIIECTBAMHU.

Coneprkanue »efe3a B MOBEPXHOCTHBIX BOJAX CYILM COCTaBIISIET JIECATHIC
JONMM MIIMrpamMMa B 1 1v°, BOMH3M GOIOT — CIMHUIBI MIVLTHTPaMMOB B 1 v’
[oBbllIeHHOE COfIEpKaHUE Kele3a HAOMIoIaeTcsl B OOJIOTHBIX BOJIAaX, B KOTOPBIX
OHO HaXOJUTCS B BUJE KOMILUIEKCOB C COJISIMH T'YMHUHOBBIX KHCIIOT — I'yMaTaMH.
HanGonpvie KOHIEHTpauK xese3a (10 HECKOJIBKUX JIECATKOB U COTEH MUJUIU-
rpamMMoB B | m°) HAGIOIAFOTCS B TIO3EMHBIX BOZAX C HU3KUMH 3HAYCHISIME pH.

SBnssick OMOJIOTMYECKH aKTUBHBIM 3JIEMEHTOM, JKEJIE30 B ONPENIEIICHHOM
CTETNEHU BIMSCT Ha MHTCHCUBHOCTH Pa3BUTHS (DUTOTUIAHKTOHA W KaYECTBEHHBIN
cocTaB MUKpOGhIIOpHI B BOJOEME.

KoHueHTpams >kene3a MOABEP)KEHA 3aMETHBIM CE30HHBIM KOJIECOAHUSIM.
OOBIYHO B BOJOEMAaX C BBICOKOW OMOJIOTMYECKOW MPOIYKTUBHOCTHIO B TIEPHOT
JIETHEW M 3UMHEN CTarHalyl 3aMETHO YBEIMUYEHUE KOHIICHTPAIIUK KeJie3a B MpH-
JOHHBIX CIIOSIX BOABL OCEHHE-BECEHHEE MEPEMENIMBAHME BOIHBIX Macc (TOMo-
Tepmusi) conpoBorkiaercs okucieHneM Fe(ll) 8 Fe(lll) u Bermanenuem nocieme-
ro B Buzie Fe(OH)s.

Cozeprkanne xese3a B Bofe Bbime 1-2 Mr Fe /v’ 3HAUYMTeNbHO YXYAIaeT
OPraHOJIENTHYECKUE CBOWCTBA, MPUIABAsA €1 HEMPUATHBINA BSKYILIMN BKYC, U J€JIa-
€T BOy MAJIOTIPUTOHOM JIJ1s1 MCTIOJIb30BAaHUS B TEXHUYECKUX LIETISIX.

TIJIK sxenesa cocrasmsier 0,3 mr Fe /mv° (MMUTUPYIONIUI MTOKa3aTelb BPE-
HOCTH — opraHosenTrueckuii), [TIK — 0,1 mr /v (IMMUTHPYIOIIMIA TTOKA3aTEIb
BPEIHOCTH — TOKCUKOJIOTUYECKHIA).
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XKenezo oOpazyer 2 pojia paCTBOPUMBIX COJIEH, OOpa3yIOIIUX KaTHOHBI
Fe”" n Fe*, o/HaKo B pacTBOpE XKele30 MOKET HAXOAUTBCSA U BO MHOTHX JPYTHX
¢dbopmMax, B 4aCTHOCTH:

1)B BHAE MCTHHHBIX pacTBOpoB (akBakomiuiekco) [Fe(H,0)s]*,
conepxantux xeneso (11). Ha Bozmyxe xeneso (11) ObicTpo okucnsiercs 10 xe-
ne3a (l11), pacTBOpbI KOTOPOro UMEIOT OYPYIO OKpAcKy M3-3a OBICTPOro oOpa-
30BaHMSI THAPOKCOCOSANHEHHIT (camu pactBopsl Fe?* u Fe® mpaxruaecknu Gec-
I[BETHBI);

2) B BUJIe KOJUIOUIHBIX PAaCTBOPOB M3-3a nenmusayuu (pacraiaa arperupo-
BaHHBIX YACTHII) TUAPOKCUAA Kelie3a TOJl BO3IECHCTBUEM OPraHMYECKUX CO-
CJIMHCHUU;

3)B BUJIE KOMIUICKCHBIX COCAMHCHUH C OpPraHMYCCKUMH U HEOp-
TaHMYECKUMHU JIMTaHaaMu. K HUM OTHOCSTCSI KapOOHWIIBI, apEHOBBIE KOMITJICK-
cel (c HedrenmpoaykTaMd U JIp. YIJIEBOAOPOJaMH), TeKcanuaHodeppaTbl
[Fe(CH)s]* 1 ap.

B nepactBopuMoii (hopme kene30 MOKET ObITh MPEJICTABIICHO B BHIIE pa3-
JMYHBIX B3BEIICHHBIX B BOJE TBEPIbIX MHUHEPAIBHBIX YACTHUIl Pa3IUYHOIO
CoCTaBa.

[Tpu pH>3,5 xene3o (I1l) cymecTByeT B BOJJHOM pacTBOPE TOJIBKO B BUJIE
KOMIUTEKCa, TIOCTENICHHO Tiepexosmiero B ruapokcun. [Tpu pH>8 xemneszo (1)
TOXXKE€ CYIIECTBYET B BHJIC€ aKBAKOMIUIEKCA, MPETEpIIeBas OKUCICHHE Yepes3
craguto oopasoBanus xxeine3a (111):

Fe(ll) = Fe(1ll) = FeO(OH)*H,0O

B kadecTtBe mpumMepa CIOXKHBIX MPEBpAIICHHUM JKelle3a B Pa3sHBIX €ro
dbopmax, MPUCYTCTBYIONIMX MHOTAA B MPUPOAHBIX BOJAX, MPUBEAEM ypaBHE-
HUS PEAKIIUM, MPOTEKAIOIMNX B OOJIOTHBIX BOJAAX M OOBSICHSIOIINX YacTO BCTPeE-
YaroNUICs KpacHbIM 1BET BOJIbI ((PEHOMEH «KpAaCHBIX pek»). B ycroBusix mo-
HIDKEHHOTO 3HadeHust pH, XxapakTepHOro /i OOJIOTHBIX BOJ, MPOTEKAIOT OKHC-
JWTEIbHBIE PEAKIMHA C y4aCcTHEeM DPACTBOPEHHOTO KHCIopoda. B dactHoCTH,
BCTPEUAIOIIUNCS B TIPUPO/JIE MPAKTUUECKU HEPACTBOPUMBINA B BOJE AUCYIb(PH
’Kere3a (MUHEpas MAPHUT) OKKUCIseTes 10 cyibdara sxenesa (11):

2FeS,+70,+2H,0=2F¢, +4S0,*+4H"

Janee, Takxe 1mMoj BO3AEUCTBUEM KUCIOPOA, MPOTEKAET OKUCIICHUE CYJIb-
dara xene3sa (11):

4Fe’"+0,+4H =4Fe>+2H,0

3aKIIFOUUTENBRHOM CTAIMEN MpoLecca ABISETCS PEeaKurs TUIPOIIN3a, IpH-
BOJIAIIAs K 00pa30BaHMIO KpacHO-Oyporo ocanka ruapokcua xenesa (11):

Fe*+3H,0=Fe(OH){ +3H"

Taxum 00pa3oM, MOCKOJIBKY COEMHEHUS Kele3a B BOJIE MOTYT CYIIECTBO-
BaTh B PA3IMUHBIX ()OpMaxX Kak B PaCTBOPE, TaK M BO B3BEIICHHBIX YaCTHIIAX,
TOYHBIC PE3YJIbTAThl MOTYT OBITH MOJYYEHBI TOJBKO TMPH OMPEACICHUN CyM-
MapHOTI0 JeJie3a BO Bcex ero (opMax, Tak Ha3bIBaeMOro ooueco scenesza [37].

101



PaznenwHoe onpenenenue xenesa (1) u (1), ux HepacTBOpUMBIX U pac-
TBOPUMBIX (OPM Ja€T MEHEE IOCTOBEpPHBIE PEe3yJbTaThl OTHOCUTEILHO 3a-
IPSI3HEHMSI BOJBI COCIMHEHMSIMU JKEJe3a, XOTS WHOIZIa BO3HUKAeT HEeoOXOo.u-
MOCTb ONPEACTUTD KEeJe30 B €ro MHAUBUIYATbHBIX (hopMax.

[epeBon xene3a B pacTBOpUMYIO (hOpMy, TIPUTOAHYIO ISl aHATTN3a, TIPOBO-
TISIT, 100aBJIsise K MpoOe ONMPEeSICHHOE KOJTUYECTBO CHIIBHOM KUCIIOTHI (a30THOM,
COJISTHOM, cepHoii) 1o pH 1-2.

[IpennmaraeMblii MeTOA ONpENEICHHUS JKele3a SIBISIETCS BU3yaJIbHO-
KOJIOPUMETPUUYECKUM 1 OCHOBaH Ha CrlocoOHOCTH KaThoHa sxenesa (1) B untep-
Basie pH 3-9 00pa3oBbIBaTh ¢ OPTO-HEHAHTPOIMHOM KOMIUIEKCHOE OPaH>KEBO-
KpacHoe coenuHenue [24].

[Mpu Hammuuu B Boze keine3a (I11) ono BoccranasimBaercs no xkenesa (1)
COJISTHOKHUCIIBIM TUJIPOKCUJIAMHUHOM B HEUTPAILHOW WM CIAOOKHUCIION cpenie
10 PEaKIINU:

Fe**+2NH,0HsHC 1=Fe”*+N,+2H,0+2HC1+2H"

TakuMm oOpazom orpezaensieTcss cymmapHoe cojaepxanue xenesa (I1) u xe-
neza (Ill). Ananu3 mnpoBOAUTCS B aleraTHOM OygepHOM pacTBope IIpHu
pH 4,5-4,7.

KoHieHTpaluio sxene3a B aHAIM3UPYEMOM BOJIE OMPEAEISIOT MO0 OKpPacKe
poObl, BU3yalTbHO CPaBHUBAS €€ C OKPACKOM 00pa31ioB HA KOHTPOJIBHOM IIKaJIE.

B naGopaTopHBIX YCIIOBUSX ISl TOBBIIICHUS TOYHOCTH aHAIN3a MOTYT
OBITh ONPE/ICIIEHBI ONTHYECKUE ITIOTHOCTH OKPAIICHHBIX MTPO0 ¢ MOMOIIBIO (hOTO-
anekTpokosopumerpa Tturma K®K-2. KonneHrtpaiys oOIiero xeiae3a B 3TOM
clly4ae OmpeessaeTcs Mo IpeaBapUTeIbHO MOCTPOSHHOMY IpagyupOBOYHOMY
rpaduxy.

MeTon pakTUYECKH CEJIEKTUBEH NPU aHaIN3€ MPUPOJAHBIX MOBEPXHOCT-
HBIX BOJ M TUThEBOU BOJbL. [IpoBeieHNIO aHann3a MEIIaloT: Mellb U KOOAJIbT B
KOHIIGHTpalusax Oojiee 5 Mr/i;, HHUKelIb — Oojiee 2 MI/J; mapraHer; — Oosee
50 wmr/it; O0JIBIIIOE KOJWYECTBO IMAHUAO0B, HUTpUTOB, (hocdaroB. Eciu mpoda
COZICPKUT 3HAYUTEIHHBIC KOJIMIECTBA OPTaHMIECKHUX BEIIECTB, UX HEOOXOIMMO
IpeIBapUTEIILHO MHHEPATN30BaTh, TTOCJIC YETO aHAIN3UPOBATh MPOOY.

Jlnama3oH omnpenenseMbIX KOHIIEHTpaluil >kene3a B Bojge — ot 0,1 1o
1,5 mr/n. Ompenenenue BO3MOXKHO M TPH KOHIEHTpalMU kKeleza Ooliee
1,5 mr/n, mociie COOTBETCTBYIOIIETO pa30aBiIeHHs MPOOBI YUCTOM BOAOH.

[TJIK oOmiero »xene3a B BoAe BOJ0OEMOB cocTaBisier 0,3 Mr/i, JUMHUTH-
PYIOIIHIA TOKA3aTelIh BPETHOCTH — OPTaHOJICITHICCKHM.

Oobopyoosanue u peakmugol

bymara uHaukaTopHas yHUBEpcaibHas, KOHTPOJIbHAS IIKajla 00pa3ioB
OKpacKHh, MepHas CKIsSHKa ¢ MeTkodh «10 Mi» ¢ mpoOKoH, MHUIeTKa-
KareJbHUIIA, IIMPHUI-T03aTOp (MEAUIIMHCKUN) Ha 2 MII C COEIUHUTEIIbHOU
TPyOKOH.
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Bopa nuctunnupoBanHasi, pactBop opto-henantposuna (0,1 %), pactBop
OydepHsbIit arleTaTHbIN, pacTBOp ruapokcuaa Harpus (10 %), pacTBop cosi-
HO# kucioThl (1:10), pacTBOp constHOKKCIOro ruapokcuaamuna (10 %).

KonTponbHas mikana s onpenenenus skenesza (0; 0,1; 0,3; 0,7; 1,5 mr/m)
U3 COCTaBa TECT-KOMIUIEKTA JIMOO MPUTOTOBIIEHHAS CAaMOCTOSITENBHO.

O npucomognenuu pacmeopos cm. NpuroHceHue 3.

Onpedenenue rcenesa

1. Haneiite B CKIIIHKY aHAJIM3UPYEMYIO BOAY 110 MeTKH «10 mi», peasa-
PUTENBHO OIOJIOCHYB €€ 2-3 pa3a Tou ke BOAOW. Vcronb3ysi yHHBEPCAIBHYIO
UHAUKaTOpHYI0 Oymary, ompeaenure pH cpenpl. C mOMOIIBIO NUNETKU-Ka-
NEeIBHUIBI, B 3aBUCUMOCTH OT HaijieHHoro pH, no0aBinsiiTe pacTBOpbI T'Uji-
pokcuaa HaTpus JIu00 ConsiHOM KUCIOTHI, AoBeauTe pH nmpoOs! 1o pH 4-5.

Coonrooaiime ocmoporicHOCmb npu padoome ¢ pacmeopamu uieaodu u
Kuciomot!

2. B CKISIHKY TUNETKOW-KamelbHUIle n00aBbTe 4-5 Kamenb pacTBOpa
COJITHOKHCJIOTO TUapokcmiamMuHa (0kosao 0,2 mi). CKISHKY 3aKponTe mpoo-
KOW U BCTPSIXHUTE JIJIs1 IEpEMEIIMBAHUS PACTBOPA.

3. Jlanee mmpuileM C HAKOHEUHUKOM-TIMIIETKOM MOOYEpeHO J100aBbTE
1,0 mn ameratHoro OydepHoro pactBopa u 0,5 Mi pactBopa opTo-
dbenanTponmHa (nepen NpuOaBICHUEM KaXXI0TO PacTBOpa MUIIETKY MPOMOMTE,
3aIoJIHSSL ¥ MOJTHOCTBIO CIIMBas NUCTHILIMPOBaHHYIO BoAay). [locne kaxmoro
npuOaBiIeHUs CKIISTHKY 3aKpbIBaliTe MPOOKOW M BCTPAXUBANTE NJISl TIEpEMEIIH-
BaHUs pacTBOpa.

4. PacTBOp B CKJISIHKE OCTaBbTE HE MeHee ueM Ha 15-20 MUH. AJi MOJHOTO
Pa3BUTHS OKPACKHU.

5. IlpoBenute BU3yallbHOE KOJOPUMETPUpPOBaHUE TpoObl. [l 3TOrO
CKJISTHKY € TIpo0oil moMecTuTe Ha Oesioe MmoJjie KOHTPOJIBHOM IIKaJIbl U, OCBE-
1asi CKIISIHKY pacCessHHbIM O€JIbIM CBETOM JI0CTaTOYHON MHTEHCUBHOCTH, ONpe-
JenuTe OirbKaiiliee Mo OKpacke IoJie KOHTPOJIbHOW HIKalibl U COOTBETCT-
BYIOIIEE €My 3HAUEHHE KOHLIEHTPAIIUU KeJie3a 0011ero B Mr/J1.

[Ipu monyyeHUM pe3ynbTara aHAIU3a YYTUTE paz0aBieHUE MPOObI YUCTOU
BOJIOM, BBEJISl MIOMTPABOYHBIN KO3(PPUIMEHT (Hanmpumep, pu pa30aBIeHUH MPO-
Obl B 4 paza, T.e. mpu 0TOOPE 5 MII AHATU3UPYEMOU BOJIbL, MOTyYEHHOE T10 I11Ka-
Jie 3HAUE€HUE KOHIICHTPAIIMA YMHOXKbTE Ha 4).

Konumpons mounocmu ananuza

KOHTpOJIb TOYHOCTH MpHU OMNpeACICHUH OOIIEro Kejae3a MOXKET OBITh BbI-
MOJIHEH IyTEM TECTUPOBAHHUS CHEIMATHLHO MPUTOTOBIEHHOTO PAacTBOpa COJIU
Mopa (1o kaTuony Fe?") B KHCIIOH cpefie IpY KOHLEHTPALWSIX, PABHBIX 3Ha-
YEHMSIM, PUBEICHHBIM JIJIs1 00pa31l0B Ha KOHTPOJBbHOM IIKaJIe.
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MoskeT OBITH UCIIOJIB30BAH TAKXKE MOBEPEHHBIN (0OPa3IOBBIN) HOHOMED C
HOH-aKTUBHBIM 3JIEKTPOIOM Ha Fe?* (MTOTEHIIMOMETPUYECKUI METO).

CyMMa TsKeabIX METAJI0B. TsDKeIble METAJIbl OTHOCSTCS K TIPUOPH-
TETHBIM 3arps3HSIONIMM BEIIeCTBaM, HAOMIOJACHUS 32 KOTOPBIMU 00s3aTelIbHbI
BO Bcex cpenax. Ha cerogusmiHuii 1eHb K TSOKEIBIM METallaM OTHOCAT OoJiee
40 snemenToB nepuoandeckor cucremsl .M. MenaeneeBa ¢ aToMHON Maccoii
ceoiie 50 atomusix eaununi (V, Cr, Mn, Fe, Co, Ni, Cu, Zn, Mo, Cd, Sn, Hg,
Pb u np.). [Ipu 3TOM HEMaJOBaXXHYIO POJIb MUIPAIOT CICAYIOIINE YCIOBUS: HX
BBICOKAsi TOKCUYHOCTh JIJIsl 'KUBBIX OPTaHW3MOB B OTHOCHUTEIHHO HU3KUX KOH-
HEHTpAIUIX, a TAKXKE CIIOCOOHOCTh K OMOAKKYyMYJISIIIUA U OroMarHu(uKaIuu.
[IpakTH4yecKkn BCE METALIbI, TOMAAIOIIME O] 3TO OINpe/eieHue (3a UCKITIO-
YEHUEM CBUHIIA, PTYTH, KaJMUs U BUCMYyTa, OMOJOTUYECKAs POJIb KOTOPHIX B
HACTOSIIIINI MOMEHT HE SICHA), aKTUBHO YYaCTBYIOT B OMOJIOTUYECKHUX MPOIIEC-
cax, BXoJaT B coctaB MHorux (epmentoB. Ilo kmaccudukanuu H. Pelimepca,
TSDKEIBIMU CIIEYET CYUTATh METAJLIBI C INIOTHOCTHIO O0Jiee 8 /e’

DopMaNbHO OMPEACNEHUIO TSKEIbIE METAIBI COOTBETCTBYET OOJIBIIIOE
KOJIMYECTBO 3JIeMeHTOB. OIHaKO, 0 MHEHHUIO MCCIIeA0BATENICH, 3aHATHIX MpaK-
TUYECKOMN JIeITEIbHOCTBIO, CBSI3aHHOW C OpraHuzamued HaOJIOJeHUM 3a Co-
CTOSIHUEM U 3arpsi3HEHUEM OKPY>KaIOIIEeH CpeJibl, COSTMHEHUS STUX JIEMEHTOB
JTAJIeKO HE PaBHO3HAYHBI KaK 3arpsi3Hsitonue BeiiectBa. [loaromy BO MHOTHX
paboTax MPOUCXOJUT CY>KEHHUE PAMOK TPYIIbI TSHKEIIBIX METAUIOB B COOTBET-
CTBUU C KPUTEPUSMH MPUOPUTETHOCTH, OOYCIOBJICHHBIMU HAIIPaBICHUEM M
cnenudukoil padot. Tak, B cTaBIIUX yxke Kiaccuueckumu padotax FO.A. Us3-
padjis B MepeyHe XMMHUYECKUX BEIIECTB, MOJICKAIINX OMPEACIICHUIO B IMPHU-
POMHBIX cpefiax Ha ()OHOBBIX CTAHIMAX B OMOCGHEPHBIX 3allOBEIHUKAX, B pa3-
JeIIe «TshKelbie MeTautby mouMmenoBanbl Pb, Hg, Cd, As. C apyroii cTOpOHBI,
corjacHo pemieHuto [{eneBoit rpymnmel Mo BeIOpOCaM TSDKENBIX METAJLIOB, pa-
ooraromiet o arunoi Epponetickoit Oxonomuueckoit Komuccun OOH u 3a-
HUMAOIIENCS cOOpOM M aHAJIM30M MH(POPMAIIMKM O BRIOPOCAX 3arps3HSIONINX
BerecTB B EBpormelickux crpaHax, Tojapko ZNn, AS, Se, Sb OblIv OTHECEHBI K
TsoKeabiM MeTauiam. [lo onpenenenuto H. Pelimepca, OTAENBbHO OT TSKEIBIX
METaJUIOB CTOAT OJIArOPOJIHBIC U PEJIKKE METaJUIbl, COOTBETCTBEHHO, OCTAIOTCS
tossko Pb, Cu, Zn, Ni, Cd, Co, Sn, Sh, Bi, Hg. B npukiagasix padoTax K 4uc-
Jy TsDKEJIbIX METaJUIOB Yailie Bcero pooasistor Pt, Ag, W, Fe, Au, Mn.

HoHBI METAIJIOB SIBIISIFOTCS HEMPEMEHHBIMH KOMITOHEHTAMHU TTPUPOIHBIX
BojoeMoB. B 3aBucumoct oT ycioBuil cpeasl (pH, oxuciautenbHo-
BOCCTAHOBUTEIHHOTO TOTEHIIMAJIA, HAJIW4YUs JIMTAHJAOB) OHU CYIIECTBYIOT B
Pa3HBIX CTEMEHAX OKHMCIICHUS U BXOJST B COCTAaB pa3HOOOpa3HbIX HEOpraHUYe-
CKUX U METAJUIOOPTaHUYECKUX COCIUHEHUN, KOTOPbIE MOTYT OBITh MCTUHHO
PaCTBOPEHHBIMH, KOJUIOUTHO-IUCIIEPCHBIMUA WJIM BXOAUTH B COCTAaB MUHEPAJIb-
HBIX U OPTAaHUYECKUX B3BECEU.
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HctuHHO pacTBOpeHHbIE (POPMBI METAJUIOB B CBOIO OYEpE/b, BECbMA Pa3-
HOOOpAa3HbI, YTO CBSA3aHO C MPOLECCaMH TUIPOIN3a, THAPOIUTHYECKON MOJu-
Mepu3anunu (00pa3oBaHUEM MOJMSAEPHBIX T'MIPOKOMIUIEKCOB) U KOMILIEKCO-
o0pa3oBaHus ¢ pa3nUUHbIMU JUraHgamMu. COOTBETCTBEHHO, KaK KaTalUTHU4e-
CKHUE CBOICTBAa METAJUIOB, TaK U JOCTYIHOCTb JJIs1 BOAHBIX MUKPOOPIaHU3MOB
3aBUCAT OT (JOPM CYIIIECTBOBAHUS UX B BOJIHOM HIKOCHCTEME.
MHorue MeTabsl 00pa3yroT 10BOJIBHO MIPOYHBIE KOMILJIEKCHI C OpraHuYe-
CKUMH COETMHEHUSIMH; 3TH KOMIUIEKCHI SIBIISIIOTCS OJTHOW U3 BaXKHEUIIHX HopM
MUTpalMd 3JIEMEHTOB B MPHUPOAHBIX BOJAaX. BOJBIIMHCTBO OpraHMYecKHX
KOMILIEKCOB 00pa3yroTCsl MO0 XeJaTHOMY MEXaHU3MY U SIBISIFOTCS. yCTONUMBBI-
mu. Komruiekcsl, oOpa3zyeMble MOYBEHHBIMH KHUCIOTaMH C COJISIMHM JKEJle3a,
aIIOMUHUS, TUTAHA, ypaHa, BaHAIUs, MU, MOJUOACHA U JPYTUX TSKEIBIX
METAJUIOB, OTHOCHUTEJIBHO XOPOIIO PACTBOPUMBI B YCJIOBHSAX HEHTpaIbHOM,
CJIa0OKHUCIION U ciadomenoyHor cpea. [1oaToMy MeramioopraHM4ecKne KOM-
IUIEKCHI CIOCOOHBI MUTPUPOBATH B MPUPOAHBIX BOJAX HA BEChbMa 3HAUUTEIb-
Hble paccTosiHUs. OCOOEHHO Ba)KHO 3TO Ui MaJIOMHUHEPATM30BaHHBIX U, B
NEPBYIO OYepeib, MOBEPXHOCTHBIX BOJI, B KOTOPHIX 00pa30BaHUE APYTUX KOM-
IUIEKCOB HEBO3MOKHO.
Jnis moHnManus (pakTopoB, KOTOPHIE BIUAIOT Ha KOHIEHTPAIMIO MeTallia
B IPUPOIHBIX BOAAX, UX XUMHUECKYI0 PEAKLIIMOHHYIO CIIOCOOHOCTh, OMOJIOTH-
YEeCKYIO0 JOCTYITHOCTh U TOKCUYHOCTb, HEOOXOJAUMO 3HATh HE TOJILKO BAJIOBOE
COoJIep’KaHue, HO U J0JII0 CBOOOHBIX U CBSI3aHHBIX (DOpM MeTalla.
[lepexon MeTaisioB B BOJHOW Cpelle B METANIOKOMIUIEKCHYIO (QopMy
UMEET TPU CIIEJICTBUS:
® MOXXET IPOUCXOJIUTh YBEIMUYEHHE CYMMApHON KOHLIEHTpalMX MOHOB
MeTajula 3a CUET IEePexX0/1a €ro B paCTBOP U3 IOHHBIX OTJIOKEHUN;

e MeMOpaHHasi MPOHUIIAEMOCTh KOMIUIEKCHBIX MOHOB MOXET CYIIECT-
BEHHO OTJIMYAThCA OT MPOHUIIAEMOCTH THIPATUPOBAHHBIX HOHOB;

® TOKCUYHOCTh METaJlIa B PE3yJIbTaTe KOMIUIEKCOOOpPa30BaHUS MOXKET
CHJIBHO U3MEHUTHCA.

Tax, xenatueie poOpMBI MeAH, KaAMUS, PTYTH MEHEE TOKCUYHBI, HEXETU
cBoOOAHBIE MOHBL. {711 mMOHMMaHMS (PAKTOPOB, KOTOPbIE PEryIUPYIOT KOH-
HEHTPALUIO METaJlJla B MPHUPOAHBIX BOJAX, UX XUMHUYECKYIO PEAKIIMOHHYIO
CHOCOOHOCTh, OMOJIOTMUECKYIO JAOCTYHMHOCTh M TOKCHUYHOCTb, HEOOXOJIMMO
3HAaTh HE TOJBKO BaJOBOE COAEPKAHME, HO U JOJIIO CBSI3aHHBIX U CBOOOIHBIX
dbopm.

HcTounnkamu 3arps3HEHHUs] BOJ TSDKEIBIMH METaJIaMU CIy»aT CTOY-
HBIE BOJIbI TaJIbBAHUYECKUX LEXOB MPEANPHUATHII TOPHOA0O0BIBAIOIIEH MPO-
MBIIIJIEHHOCTH, YEPHON M LIBETHOM METaJUTypruu, MAallIMHOCTPOUTEIbHBIX 3a-
BOJIOB. TspKenble METauIbl BXOAST B COCTaB YAOOPEHU U IECTUIINIOB U MO-
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I'YT MOMaaaTh B BOJIOEMBI BMECTE CO CTOKOM C CEIbCKOXO3SUCTBEHHBIX YTro-
JTVH.

[ToBbIllIeHNE KOHIIEHTPALMM TSDKENIBIX META/IOB B MPUPOIHBIX BOJAX
YacTO CBS3aHO C JAPYTUMHU BUIAMU 3arpsS3HEHUS, HAIPUMEp, C 3aKUCICHHUEM.
Brinagenue KUCIOTHBIX OCAJKOB CIOCOOCTBYET cHKeHUI0 pH u mepexomy
METAJIJIOB M3 COpOUPOBAHHOTO (HA MUHEPATbHBIX W OPraHUYECKHUX BEIIECT-
BaX) COCTOSIHUSI B CBOOOJTHOE.

Tspkenbple MeTallIbl, MOMaaas B BOJy, MOTYT CYIIIECTBOBaTh B BHJIE pac-
TBOPUMBIX TOKCHUYHBIX COJIEH M KOMIUIEKCHBIX COCIMHEHUM (MHOTJA OYCHBb
YCTOMYUBBIX), KOJUIOUJHBIX YACTHUIl, OCAAKOB (CBOOOJHBIX METAIJIOB, OKCHU-
JTOB, TUJIPOKCUJIOB U JIp.). Tspkenble MeTalibl B BOJOEME BBI3BIBAIOT IIEJIbII
Pl HETaTUBHBIX MOCIIEICTBUM: TONAaJas B MUIIEBbIC LIENMU U Hapylias 3Jie-
MEHTHBIA COCTaB OMOJIOTMYECKMX TKaHEW, OHU OKa3bIBalOT TEM CaMbIM IIps-
MO€ WJIM KOCBEHHOE TOKCHMYECKOE BO3/ICHCTBHE HAa BOJHBIE OpraHU3MBI. -
JKeJIble METaJIIbl IO THUILEBBIM LIETISIM MOIaIal0T B OpraHU3M YeI0BeKa.

Tsxenple METaIbl O XapakTepy OUOJIOTHUYECKOTO BO3ICHUCTBUSI MOXKHO
MOApa3/IeTUTh Ha TOKCUKAHTBl U MUKPOSJIEMEHTBI, UMEIOIITHE TTPUHIIUITHAIb-
HO Pa3JIMYHBIN XapaKTep BJIMSHUS Ha KHMBBIE OpraHU3Mbl. XapaKTep 3aBUCH-
MocTu 3¢ dekTa, 0Ka3pIBAEMOro 3JIEMEHTOM Ha OpPraHU3MbI, B 3aBUCHMOCTH
OT €ro KOHIIEHTpAIuu B BoJie (M, CJIe0BaTEIbHO, KaK IIPaBUIIO, B TKAHIX Op-
raHvsma), IpuBeJIeH Ha puc. 3.

3dchekTt

Puc.3. Xapakrep a3 dekra, oka3pIBa€MOTro 3IEMEHTOM Ha OPTaHU3MBI,
B 3aBUCHMOCTH OT €ro KOHIICHTPAIMHU B BOJE:
a — TOKCUKAHTHI, 0 — MUKPO3JIeMeHTHI [11]

Kak BugHO U3 puc. 3, TOKCUKAHThI OKa3bIBAKOT OTPUIIATEIILHOE BO3EHCT-
BHE€ HA OPraHU3MBbI MPH 000 KOHIICHTPAILIMK, B TO BpeMs KaK MUKPO3JIEMEH-
Thl UMEIOT 00JIaCTh HEOCTAaTOYHOCTH, BBI3bIBAIOIIEH OTpHUIATEIbHBIN dPheKT
(menee C;), 1 00JaCTh HEOOXOUMBIX IS KU3HU KOHIIEHTpAIUi, IPU MPEBbI-
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IIICHUM KOTOPBIX CHOBa BO3HHMKAET oTpulaTeNbHbIN dddekt (6omee C,). Tu-
MUYHBIMU TOKCUKAHTaMU SIBJISIFOTCSI KQJAMUI, CBUHEL, PTYTh; MUKPO3JIEMEHTA-
MU — MapraHel, Mefb, KOOaJIbT.

Hwxe MbI IpUBOAMM KpaTKHE CBEICHHUS O (PU3HOJIOTMYECKOM (B TOM YHUCIie
TOKCUUYECKOM ) aKTUBHOCTH HEKOTOPBIX TSDKEJIBIX METAUIOB [9, 15].

Meowb. Menp sSBIISIETCS MUKPOIJIEMEHTOM, COAEPKUTCS B OpraHU3ME Ye-
JIOBEKA, TJIaBHBIM 00pa3oM, B BHUJI€ KOMIUIEKCHBIX OPraHUYECKUX COEIU-
HEHUW U UrpaeT BaAXXHYIO POJib B Mpolleccax KpoBeTBOpeHUs. Bo BpeaHoM
BO3JEUCTBUU U30BITKA MEIU PEUIAIONIYI0 POJIb UTPAET peakius KaTUOHOB
Cu®* ¢ SH-rpymmamu ¢epMenToB. M3MeHeHHe COoIepKaHnus MEIH B ChIBO-
POTKE U KOK€ 00YCIIOBIMBAET SIBIICHUS ACMIUTMEHTAIIMU KOXHU (BUTHUIIUTO).
OTpaBiieHHE COEJUHEHHSIMU MEIW MOTYT MNPUBOAUTH K paccTpoicTBaM
HEpPBHOUW CUCTEMbI, HAPyUICHUIO (YHKIUNA TedeHu u nouek u ap. [[JK
M€ B BOJI€ BOJOEMOB XO3AMCTBEHHO-MMUTHEBOTO U KYJIbTYPHO-OBITOBOTO
Ha3HaueHus cocTtapysieT 1,0 MI/1, TUMUTHPYIONIUNA NOKA3aTelb BPEIHOCTH
— opraHojentudeckuii [36].

Lunk. 1{luHK SBIISETCS MUKPODJIEMEHTOM M BXOJUT C COCTaB HEKOTOPBIX
depmentoB. O coaepxkurcsa B kpoBu (0,5-0,6), msarkux tkansx (0,7-5,4),
kocTax (10-18), Bomocax (16-22 mr %), T.e., B OCHOBHOM, B KOCTSX H BOJIO-
cax. Haxoaurcs B opraHusMe B ITMHAMUYECKOM PaBHOBECHUU, KOTOPOE CIBU-
raeTcsi B YCIOBUSIX TOBBIIIEHHBIX KOHIIEHTpAIMH B OKpYXKalollel cpee.
OTpuiiaTebHOE BO3/IECTBUE COCAMHEHUN I[MHKA MOXET BBIPAXKAThCS B
oCla0JICHUM OpraHu3Ma, MOBBIIICHHOW 3a00JIEeBAEMOCTH, aCTMOIIOJ00HBIX
spienusix u Ap. [1JIK muuka B Bojge BogoeMoB coctasisieT 1,0 Mr/mi, 1umu-
TUPYIONIUH MTOKa3aTesb BPSIHOCTH — o0IIecaHnuTapHbIi [35].

Kaomuii. CoenvHenust kKaqMus O4YeHb S10BUTHI. JI€HCTBYIOT Ha MHOTHE
CUCTEMbl OpPTaHU3Ma — OPTaHbl JbIXaHUSA U KEIYIOYHO-KUIIEYHBIN TPaKT,
HEHTPaIbHYIO U NEpUPEPUUECKYIO HEPBHBIE CUCTEMbI. MeXaHU3M JIEUCTBUS
COCIMHEHUM KaJMUS 3aKJIF0YAeTCS B YTHETEHHM aKTUBHOCTH psija GpepmeH-
TOB, HapymieHuu (HochOopHO-KATbIMEBOTO0 OOMEHA, HApyLIEHUH MeTado-
au3Ma MukposiemeHnToB (Zn, Cu, Fe, Mn, Se). IIJIK kagMus B Boae BOJIO-
emoB cocrtapisier 0,001 Mr/i, TMMUTHPYIOIMIUI TTOKa3aTellb BPEIHOCTH — ca-
HUTAPHO-TOKCUKOJIOTUYECKHUH.

Pmyms. PTYyThb OTHOCHUTCS K YJBTPAMHUKPOIJIEMEHTAM U IMOCTOSHHO
IPUCYTCTBYET B OpraHu3Mme, noctynas c nuimieid. Heopranuueckue co-
eluHeHUs PTyTH (B TepBylo odepeab KatuoHsl HQ') pearupyror c
SH-rpynmamu 6e1K0OB («THOJIOBBIE SIABI»), @ TaKKe C KapOOKCHIIBHBIMH U
AMUHHBIMU TPYINIaMU TKaHEBBIX OEJIKOB, 00pa3ysl MPOYHbIE KOMIIJIEKCHbBIE
COEJIMHEHHS] — METALIONPOTEUIbl. B pe3ynbraTe BO3HUKAIOT TIyOOKUE Ha-
pyuieHus GyHKIUNA HEHTPaTbHOM HEPBHOM CUCTEMBI, 0OCOOEHHO BBICHIUX €€
otnenoB. M3 opraHuyeckux COEIUHEHUN PTYTH HauOoJbllee 3HAYECHUE WT-
paeT METUJIPTYTh, KOTOpask XOPOIIO PacTBOpUMa B JIMIUIHBIX TKAHAX U
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OBICTPO MPOHUKAET B KW3HEHHO Ba)KHBbIE OPTraHbl, U B TOM YHCJie B MO3T. B
pe3yabTaTe BO3HUKAIOT U3MEHEHUSI B BET€TAaTUBHOW HEPBHOW CHUCTEME, Iie-
pudepudeckux HEPBHBIX 00pa30BaHMAX, B CEpIlle, COCylaX, KPOBETBOP-
HBIX OpraHax, MEeYeHW U Jp., HAPYIICHUS B UMMYHOOMOJIOTUYECKOM CO-
cTossHUM opranu3zMa. CoellMHEHUs PTYTH 00JaqarOT Takxke 3MOpHO-
TOKCUUYECKHUM JEUCTBUEM (TIPUBOISAT K MOPAKEHUIO IUIOJIA Y OEPEMEHHBIX).
[IJK prytu B Bojge BogoeMoB cocrtasisier 0,0005 mr/n, nuMuTupyronumi
MOoKa3aTejilb BPETHOCTU — CAHUTAPHO-TOKCUKOJIOTUYECKHUM.

Ceuney. CoenMHEHUsI CBUHIIA — SIJbI, ICMCTBYIOIIME HAa BCE KMBOE, HO
BBI3BIBAIOIINE U3MEHEHUS OCOOEHHO B HEPBHOM CHUCTEME, KPOBHU U COCYyax.
[lonaBpnsiror MHorWe ¢epMeHTaTuBHbIE Tipoliecchl. Jletn Oomee Boc-
MPUUMYHUBBI K BO3JIEUCTBHUIO COCAMHEHUN CBUHIIA, YeM B3pociblie. O0naaa-
I0T SMOPHUOTOKCHUYECKUM M TEPATOTEHHBIM JEUCTBUEM, NMPUBOIAAT K DH-
nedanonatuu U MOPAKEHUSIM MEYEHH, YTHETA0T UMMYyHUTET. OpraHnuye-
CKHE COCJIMHEHHUS CBHHIIA (TETpaMETHJICBHUHEILI, TETPAITUIICBUHEI) — CUJIbHBIS
HEPBHBIE SIJIbI, JETYYUE XKUJKOCTU. SBISIIOTCS aKTUBHBIMU HUHTUOUTOpPAMU
0OMEHHBIX TIpoIieccoB. JIJIsi BCeX COeAMHEHUN CBUHIIA XapaKTEPHO KyMYJIs-
tuBHOE naeiicTBue. I1JIK cBuHIA B Boje BogoemoB coctaBisieT 0,03 mr/m,
JTUMUTHUPYIOIIUN TTOKA3aTeNIb — CAHUTAPHO-TOKCHUKOJIOTUYECKHUM.

[Ipennaraemplii METOH, OMPEACIICHUS CYMMApPHOTO COJIEP’KAaHMSI METAJLIOB
npoBojgutcsi B cootBercTBUM ¢ ['OCT 1030 m sABisieTcss 3KCTPaKIMOHHO-
KOJIOpUMETPUUECKUM. MeToj] OCHOBaH Ha IPYNIIOBOM PEAKIMKU KaTHOHOB Me-
TaJJIOB, OTHOCUMBIX K TSDKEJIbIM, — [IMHKA, MW U CBUHIIA, 4 TAKKE HEKOTOPBIX
JIPYTUX — C JTUTHU30HOM, B Pe3yJibTaTe KOTOPOM 0OpazyroTCsl OKpallleHHBIE B
OpPaH>KE€BO-KPACHBIA IIBET JUTHU30HATHI METAILIOB. Peakiuio mpoBOIAT B Cia-
OoIIeIOYHON cpejie, Omaroaaps yeMy OINMpeAeTIOTCS METAJIIbl TOJBLKO B pac-
TBOpPEHHOU (opme.

Mertannsl B BUJE TUTU30HATOB KOHIIEHTPUPYIOTCSI B BOJIE ITyTEM UX DKC-
TPaKIIMM OPraHMYECKUM PaCTBOPHUTENIEM, HE CMEIIMBAIOIIUMCA C BOJIOU
(0OBIYHO HMCTOJIB3YIOT XJIOPO(MOPM, YETHIPEXXJIOPUCTHIA yraepoa). KoHien-
TPalUI0 CYMMbI METAJIJIOB OMPEJEISAIOT BU3yaJIbHO-KOJIOPUMETPUUECKUM Me-
TOJIOM, CpaBHUBAsI OKPACKY PacTBOPa C KOHTPOJIBHOM IIKajI0N 00pasIioB OK-
packu. biaromaps npoueaype KOHIEHTPUPOBAHUA JAHHBIM METO/I Onpeee-
HUSI CyMMBbI METAJIJIOB SIBJISIETCSL YPE36blUAUHO YY8CHIEUMEbHBIM, TTIODTOMY
0O0JIbIIIOE 3HAYEHWE JJI YCIICIIHOTO aHalliu3a UMEET YUCTOTa MOCYbl, aKKYy-
paTHOCTH B paboTe, yMeHUE paboTaTh ¢ peakTUBaMH 0COOOM YUCTOTHI. [laH-
Hasg MOAU(DUKAIMS METO/Ia HEIPUMEHNUMA K aHAJIM3Y KUCIOTHBIX TOUBEHHBIX
BBITSDKEK, T.K. B CHJIBHOKHCIION Cpe/ie 3HAUUTENbHO WU3MEHSIOTCS YCIOBUS
MPOTEKAaHUS aHATUTUYECKON PEaKIMHU U CIIEKTPAIbHBIE XapaKTEPUCTUKHU 00-
Ppa3yIoMMXCs MPOTYKTOB.

OpHEHTHPOBOYHOE MPEACIBHO JOMYCTUMOE 3HAYCHUE COACPKAHUS B
Bojax cymmbl MeTaioB coctaBisser 0,001 mmone/n (TOCT 24902) [7].
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3navenus [1JIK nis Boabl BOJIOEMOB 10 OTJEIbHBIM METaJJIaM TMPUBEICHBI
paHee MpU ONMKUCAaHUU UX (PU3HOJIOTUIECKOTO BO3ICUCTBUSI.

Oobopyooeanue u peakmuevt

BopoHka nenuTenbHas ¢ METKOM «25 MuI», NUIETKa-KamnelabHUILA C
npoOKoH, murneTka Ha 2,0 MJI CO MIMPUIIEM U COCTUHUTEIHHON PE3MHOBOM
TpyOKOH, TPOOUPKA KOJIOPUMETPUUECKAST C METKOM «5 MII».

JIMTU30H OYUIIEHHBIN, PACTBOP aMMHUaKa OYUIIIEHHOT0, pacTBOp Oydep-
HbIi 6opatHbii (pH 8,0), yriiepo1 4eThIpeXXIOPUCThIN OUUIIICHHBIMH.

KoHnTposnbHas mikana o0pa3ioB OKpacku AJis KOHLEHTpalUid CyMMBbI Me-
tayioB (0; 0,0001; 0,0002; 0,0003; 0,0005; 0,0008; 0,0010 MMomb/1T) U3 cO-
CTaBa KOMILIEKTA-1a00paTOpuu MPUTOTABIMBAETCS CAMOCTOSATENBHO.

O npuzcomosnieHuu pacmeopos cm. npuioxicerue 3.

Ilpumeuanue. YuctoTa NPUMEHSIEMBIX Ul ONPEACICHUS CYMMbI METAJIJIOB PEAK-
TUBOB, PaCTBOPOB U NOCYZbl IIPOBEPSIETCS MPOBEAECHUEM XOJIOCTOrO OIIBITA, T.€. BbI-
MOJIHAEMOI'O aHAJIOTUYHO aHAJIU3y, HO C UCIOJb30BaHUEM IUCTUIUIMPOBAHHOM BOJIBI.

Iloozomoexa Kk ananuzy: npuzomosjienue pacmeopa OUmu3oHa

B 4uCcTyI0 CKIISIHKY M3 TEMHOTO CTEKJIa MOMECTUTE HABECKY JUTHU30HA
ounnieHHoro 0,01 r, HameWTe YuCThIM MEpHBIM HUIMHAPOM 100 MII 4YeTbI-
PEXXJIOPUCTOrO Yriepo/ja OUMIIEHHOTO U TIIATEIbHO MEpPEMEIIaTe 10 pac-
TBOPEHUS | pabomamy 6 evtmsacnom wikaghy! | Cpok roqHOCTH pacTBOpa JAUTH-
30Ha — 6 MECSIEB NP YCIOBUU XPAHEHUS] B TEPMETHUYHO 3aKPBITON 3aTEMHEH-
HOU CKJISIHKE.

Buinonuenue ananusa

JlenuTenbHyt0 BOPOHKY OITOJIOCHUTE HECKOJIBKO pa3 aHAIM3UPYEMOM BO-
JIOM 1 HaJIeUTe B HEE JIO METKU «25 MJT» aHAIU3UPYEMYIO BOY.

[IpubaBbTe Tyna xe pazHbiMu nunerkamu 1,0 mit 0ydepHoro pactsopa u
2,0 MJ1 pacTBOpa IUTU30HA.

3. BerpsixuBaiite comepkuMoe ASIUTEIILHON BOPOHKH B TeueHue 15-20 MuH.,
3aTeM BHECUTE TyJAa YHMCTOM IMUIETKOW-KAMEIbHUIICH 2 Kalli PacTBOpa OYH-
IIEHHOTO aMMHaKa 1 BHOBb BCTpsixuBaiiTe B Teuenue 15-20 cek. (B nporiecce skc-
TPaKLMU TEPUOJANYECKU COpachiBaliTe M30OBITOYHOE JAaBJICHUE MapOB YEThIPEX-
XJIOPUCTOTO YTJIEpO/Aa B JEIUTEIBHOW BOPOHKE, JUJISI YEro pacroJiaraiite ee
BEPTUKAJIBHO KPAaHOM BBEPX M CJI€TKa MPUOTKPhIBATE KpaH).

4.BOpOHKY OCTaBbTE B BEPTUKAIHHOM MOJIOKEHUU JIO PACCIOCHUS KH/]I-
koctu (okoJio 10-20 muH.).

5.Ilocne paccimoenust opraHMYecKuid (HYDKHUMN) CJIOM CIedTe B KOJIOPHUMET-
PHYECKYIO IPOOUPKY (OKOJIO 2 MII).

6.1IpoBeauTe BU3yaTbHOE KOJOPUMETPUPOBAHUE: OKPACKY pacTBOpa B
npoOMpKe CpaBHUTE C KOHTPOJBHOM IIKaJoW 0Opa3loB OKpackh Ha OernoM
domHe.
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AHanu3 MOKHO TPOBOJUTH U MPU OTCYTCTBUM JEIUTEIHLHON BOPOHKH,
UCIOJIb3YS KOHMYECKYI0 K00y co numd-mpoodkoit Ha 100-150 Mt u MepHBIit
uunHAp. [pu sTom npody (25 mut) oTOMparoT MEPHBIM LIMJIMHIPOM U TIEpe-
HOCST B K0j10y. B Hell ke mpoBoaaT oOpabOTKy IPoObl peaKTUBAMHU U DKCT-
pakiuio (MpU BCTPSAXHUBAHUU COACPKUMOTO KOjJI0a JO/DKHA OBITh 3aKphITa
nu@-npoOKol, a cama mpoOKa yaepKuBaeTcst pykoul. MI30bITouHOE NaBieHue
B KOJIO€ CHUMAIOT OCTOPOXHBIM MPUOTKPhIBaHUEM NTPoOKku. M30erathb more-
pu pactBopa!). [locne paccrnoeHus XUAKOCTEN B KOJI0€ BepXHUN (BOHBIN)
CJIOM OCTOPOXKHO CIIMBAIOT Y€pe3 TOPJIOBUHY KOJIOBI (MOKHO OTOMPATH BEPX-
HUM CJIOW MOPUUSMH C TOMOIIBIO THUIIETKH), a HIKHUM (OpraHUYeCKHil)
CJIOM BMECTE C OCTaTKaMHu BEpPXHEro (BOJHOI0) MEPEHOCAT B KOJOPUMETPHU-
YECKYI0 TPOOUPKY.

Konmpons mounocmu ananusza

KoHTposb TOYHOCTH aHaiM3a MpU ONpENENICHHH CyMMBbI METATIOB MOXKET
OBITH BBITIOJTHEH ITyTeM TECTUPOBAHMS KOHTPOJIHLHOTO PaCTBOpPa CYMMBI METAJLIOB
(cMecH 1MHKA, ME/IA U CBHUHIIA B COOTHOIIeHUsIX 3:1:1).

[TpuroTtoBneHNEe KOHTPOIHHBIX PACTBOPOB ISl OTIPEICIICHUS CYMMBI M€-
TAJUIOB MPUBEICHO B MPIJIOKEHUH 1.

Bomnpocs! k riase 1

Kakwue Tumsl BO10eMOB BaM U3BECTHBI?
HazoBute 0CHOBHbIE UCTOYHUKHU MTUTAHUSI BOAOEMOB?
[lepeuncauTe rpymibl Noka3aTesiel KauecTBa BOAbI?
Kak BimsieT moBbIIEHHE TeMITepaTypbl Ha BOAHBIA 00BEKT?
KakoBbI TpeOoBaHMsI K IBETY, 3a1Maxy U MPO3pavHOCTH BOJBI?
Yem 00yCIOBIEHO W3MEHEHHE KHCIOTHOCTH WIIM INEJOYHOCTH B BOAOEMax?
CrniocoObl uX onpeeseHus.
7. B yem mpuumna xecTrkocTH BOoAbI? CrOCOOBI €e OmpeneNieHuss 1 BO3MOXHOCTh
yCTpaHEHHUsI.
8. Onummre (Ha BHIOOP) METOAMKY OIpesereHus HuTpaToB, Gocdatos, cynbhaToB
WIIN XJIOPUIOB B BOJIE.
9. Kak onpezensiercst ob1iee coneconepkanne BOIbI?
10. Pousb pacTBOpEHHOTO KUCIOPO/Ia U CIIOCOOBI €r0 OMPE/ICICHHUS.
11. Jlns wero onpenensitot BIIK ,, 1 BITK5?
12. Onummre (Ha BEIOOP) METOAMKY OTMPEACTICHUS METAIIIOB B BOJIE.

ok wdE

110



2. AHAJIM3 U OHEHKA KAYECTBA BO/IbI
2.1. IloeBbIe METOALI aHAJJIHN3A

N3 GonbIioro yuciaa METOJIOB aHajIn3a BOJIbI, BCTPEYAIOUIUXCS B CHELHU-
QIBHOM W HAYYHO-TIONYJIIPHOW JIMTEPAType, BBIIEISIIOT OTHOCHUTENIBHO HE-
OOJIBIIYIO TPYIITY METOA0B, HA3bIBAEMBIX «IIOJEBBIMU». DTU METO/bI HHTEpE-
CYIOT Hac B MEPBYIO OUYEPE/lb TOTOMY, YTO OHU MOTYT IPUMEHSTHCS U CHEIra-
JUCTaMU-aHAJIMTUKAMH, U CTYyJICHTaMH Pa3IUYHbIX BY30B, U IIUPOKUM KPYTroM
3aMHTEPECOBAHHBIX JIMI], HE UMEIOIIUX CBs3ed ¢ 1abopaTtopusMu, aHATUTHYE-
CKUMH U SKOJIOTUYECKUMHU IIEHTPAMH.

[lon nonesvim memooom Mbl TIOHHMMaeM TaKOM METOJl, KOTOPBIM MOXKET
MPUMEHSITHCSI HEMOCPEACTBEHHO Y BOJHOTO OOBEKTa, MPU OTCYTCTBUU BOJO-
MpPOBOJIa, IEHTPATU30BAHHBIX HCTOYHUKOB 3JIEKTPOAHEPTUM U CIIEHUATIBHO
000pyTIOBaHHBIX JIabopaTopHbIX noMenieHuid. [loneBbie MeToIbl 00Ia1al0T He-
KOTOPBIMH XapaKTEPHBIMU OCOOEHHOCTSMHU.

Bo-nepebix, oneBbie METO/IBI SIBISIFOTCSI OTHOCUTEIBHO HECIIOKHBIMU, T.K.
HE TpeOYIOT HMCIOIb30BaHUs Ja00PaTOPHOro 0OOPYIOBAaHUS U BBICOKOW KBa-
muuUKauy nepcoHana.

Bmopoe npeuMyIiecTBO MOJIEBBIX METOJIOB — UX OBICTPOTA, WIN IKCApeCC-
Hocmb. He cekper, 4To B psAJle CIIyYaeB UCIIOIb30BAHUE TE€X WA UHBIX METOJIOB
ONPEIIEISAETCS HE TOJBKO CIOKHOCTBIO, HO U JUIMTEIBHOCTBIO aHan3a, KOTO-
pas, BKJIKOUYas onepauyy NOATOTOBKH, MOYKET JOCTUTATh OT HECKOJILKHX YaCOB
JI0 HECKOJIbKUX CyTOK. [losieBbie METOAbI, KaK MPABUIIO, MTO3BOJISIIOT COKPATUTH
MPOJIOIKUTEILHOCTh TTOJITOTOBKU U MPOBEICHUS aHAIN3a JO HECKOJIbKUX JIe-
CSATKOB MHUHYT M JIAXKE HECKOJIbKUX MUHYT.

BoBIMIMHCTBO MOJIEBBIX METOJIOB OIPEACIICHUS MOKa3aTele KauecTBa BO-
Ibl SIBJISIFOTCS. XUMUYECKUMHU, T.K. IO3BOJISIIOT OIMPENEITUTh COIEPKAHUE XUMH-
YECKUX KOMITOHEHTOB B COCTaBE BOJbI 1 OCHOBAaHbI HA XUMUKO-AHATIUMUYECKUX
peakuusix. [lepen Tem, Kak NPUCTYNUTh K aHATU3Y BOJbl XUMUYECKUMHU METO-
JaMH, He00XOTUMO TIO3HAKOMUTHCS C TPEOOBAHUSMH K BBIITOJIHEHUIO aHAIU30B
U TPAKTUYECKHM OCBOUTH OCHOBHBIE aHAIUTUYECKHUE omepaiuu. Jljis 3Toro
OOBIYHO B JIAOOPATOPHBIX YCIOBUSIX MPOBOJUTCA 00yUEHUE ITpruemMaM paboThl U
npaBUiiaM TeXHUKH Oe3omacHOCTH. [Ipu 0OydyeHHH HCIONIB3YIOTCS PacTBOPHI
PEaKTUBOB-CTaHAAPTOB, UMEIOIIMX B CBOEM COCTaBE OIPEACIIIEMbIN KOMIIO-
HEHT (KaTHUOH, aHUOH, (PYHKIIMOHAJIbHBIE TPyMIibl). XOPOIIUM OOBEKTOM JIJIs
oOyueHHs SIBJSIETCA MPOJaroNiascsi B Mara3uHax MUHEpalbHas BOJa C U3BECT-
HBIM XUMHYECKUM COCTaBOM, KOTOPBIM MPUBOAUTCS, KaK MPABUJIO, HA STUKETKE
OyThUIKK. JIJi1 00y4YeHMs] MOTYT MCIIOJIb30BATHCS TAKXKE CIEUAIBHO HpuUco-
MoGIeHHble MOOebHble PACMEopbl C TOYHO W3BECTHBIM 3HAYEHHEM KOHIIEH-
Tpaluu 1eJeBOro KoMroHeHTa. OOydyeHre METOANKAM OMPEEICHUS OTHCIb-
HBIX KOMIIOHEHTOB B BOJIE WJIM MOJEIIbHBIX PACTBOPAX MTPOBOJIUTCS TOJIBKO MO
PYKOBOJICTBOM CHEIUATNCTA-aHAIUTHKA WK TTPENOIaBaTeNsl.
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Ecnu B x0/1€ npaktuyeckux padoT 6epyTcsi TOTOBbIE 000PYA0BaHUE U Ma-
TepHUaJbl, TO UCTOJb3yEMbIE MPU BHITIOJIHEHUU aHAIN3a PAaCTBOPHI, PEAKTHUBHI,
1ocy/ia ¥ Jpyrue KOMIOHEHThI KOMIUIEKTa TOJLKHBI ObITh MPEABAPUTEIHLHO OC-
MOTpeHBbI. [Ipr ocMOTpe MpoBEPSIIOT:

— I[EJIOCTHOCTh M TEPMETUYHOCTh YITAKOBKH PACTBOPOB, PEAKTUBOB;

— COOTBETCTBHME BBIOPAHHOTO JJII MCIIOJIb30BAaHUSI pEeakTuBa (pacTBOpa)
WM TIOCYIbl TPEOOBAHUSM METOJMKH aHAIN3a, HAIMYKE XOPOIIO U OJIHO3HAY-
HO YUTAEMOW STUKETKH, METOK Ha MEPHOU MTOCY/I€, KOHTPOJIBHBIX KA

— OTCYTCTBHE MOBPEKACHUN MEPHOM MOCYIbl, MPOOHPOK, KOHTPOJLHBIX
IIKaj v Jip.

[Ipu TpancnopTupoBaHUM 00OPYIOBAHUE I aHAIN3A, CKIISTHKU C PEaKTHU-
BaMH U PAacTBOpPaMU M MPUHAJICKHOCTH CIEAYET pacroiarath B yKiIaJ0YHbIX
SIIAKAX Ha MPEAYCMOTPEHHBIX JJII HUX MECTaX. JTO MO3BOJIUT OOECIECYUTH
HAJICKHYIO JOCTAaBKY KOMILJIEKTOB JIsl TIOJIEBBIX aHAJIM30B K MECTY pabOThI, UC-
KITFOUUTH OO MOCY/IbI U TONaIaHke BHYTPh KOHTEHHEPOB MbUIM U JIPYTUX 3a-
IPSA3HEHUM.

[locnie mpoBeneHUsl aHAJIM3a MEPHBIE CKJISTHKA W MHIIETKU CIEAYET IMpo-
MBITh YUCTOW BOJIOM, CKJISHKHA C pacTBOpaMu HEOOXOJUMO T'€pMETHUYHO 3a-
KPBITh U YJIOXKUTh B YKJIaJOYHbIE KOHTEUHEPBI. 3aTPYAHEHUS IIPU 3aKPhIBAHUH
KOHTEITHEPOB OOBIYHO CBUJIETENBCTBYIOT O HEOPEKHOCTH MPHU YKIAJIKE.

XapakTepuCTUKU 00pa3loB BOAbI MOTYT ONPEIENSITHCS HEMOCPEICTBEHHO
B OTOOPAaHHBIX MPo0axX Pa3IMYHBIMU METOJIAMH: BU3YaJIbHBIM, OpraHOJIeTITHYE-
CKUM, BU3yaJIbHO-KOJIOPUMETPUUECKUM, TUTPUMETPUUYECKUM, TYpOUTUMETPU-
YEeCKUM M PACYETHBIM. XapaKTePUCTUKU TTOYBEHHBIX BBITSKEK (BOJIHBIX, COJIE-
BBIX) ONPENEISIOTCS MYTEM HUX aHAIM3a C MOMOUIbI0 METOJIOB, UCIIOJIb3YEMbBIX
JUI QHAJIA3a COOTBETCTBYIOIMIMX KOMIIOHEHTOB B BOJIE.

[ToneBble METOABI MPUMEHSIOTCS B YCJIOBUSIX, KOTOPBIE HE CKa3bIBAKOTCS
CKOJIbKO-HUOY/Ib 3aMETHbIM 00pa3oM Ha CKOPOCTH U BBIXOAE XUMHKO-
AHATMTUYECKOW peaKIuu. DTO U MOHATHO, T. K. CKOPOCTh OOJIBIIIMHCTBA XHU-
MUYECKHUX PEAKLIMN YBEIMYMUBAECTCS B 2-4 pa3za MpHU MOBBIIMICHUU TEMIIEPATY-
pbl Ha kaxpie 10 °C. C apyroit cTOpoHbI, KOHIEHTpAIMs 00pa3yronierocs
pYU XUMHUKO-aHAINTUYECKON PEAKIMU BELIECTBA, KaK MPABHUIIO, CBA3aHA C
KOHILICHTPALUSIMHU JPYTUX, YYACTBYIOIIMX B PEAKIMHU WM O0Opa3yIOMIMXCS
BEIIIECTB B PACTBOPE, HAXOJSICh B XMMHYECKOM PABHOBECUU. XaAPAKTEPHO,
YTO JJIs peaKkIuil B pacTBopax (B OTJIMYME OT peaKkiuil B ra30Boil ¢aze) mpak-
TUYECKHU TOJBKO TEMIIEpaTypa SIBISETCS BHEITHUM (haKTOPOM, BIUSIONIMM Ha
NoJIO)KeHHE paBHOBecud. (CleloBaTENbHO, UMEHHO TEeMIeparypa SBISETCS
TEM BIUSIONMM (DAKTOPOM BHEUIHHUX YCIOBHUM, KOTOPBINA MBI JOJKHBI YUUTHI-
BaTh B MIEPBYIO OUEPE/Ib [IPU UCIIOIH30BAHUU MOJIEBBIX METOIOB.

B HOpMaTUBHBIX JOKYMEHTaX HE OTOBOPEHBI YCIOBUSI MPUMEHEHHUS TOJIe-
BBIX METOJIOB, OJJHAKO TAaKUMHU YCIIOBUSIMU JJIs1 OOJBIIIMHCTBA METOJIOB OMpeie-
JICHUSI MOTYT OBITh MPUHSTHI CIAEAYIOIINE:

— TeMIIepaTypa aHaIM3upyeMon Bojiel oT 15 10 25°C;
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— Temneparypa Bo3ayxa ot 5 j10 30 °C;

— OTHOCHUTEIIbHAS BIAXXHOCTh BO3/IyXa M arMoc(epHoe AaBlieHHE — HE OT-
paHUYCHBI.

OrpanndeHust 10 TEMITepaType BOJbI U BO3IyXa HE PaCIpOCTPAHIIOTCS Ha
yCIIOBUS 0TOOpa Mpo0. YKa3aHHbIE OTPAHUYEHUS MOTYT OBITh JIETKO YCTPaHEHbI
MyTeM TOJIoTpeBa Moo Mepe1 aHAIU30M (CII0KHEE MPOObI OXJIaJIUTh B YCIOBUSIX
TIOBBIIIIEHHON TeMIiepaTypbl). BMecTe ¢ TeM mpu BBIMOJTHEHUH aHAJIM30B TeMIIe-
patypa mmpo0 0o KHA KOHTPOJUPOBATHCS, T.K. OHA SBJIAETCS (PaKTOpoM, Cro-
COOHBIM TIOBJIMATH Ha pe3yJIbTaT U3MEPEHMs KOHIICHTPAIlMK U HapyIIUTh Mpa-
BWJIBHOCTb U3MEPECHUI.

[Ipy BBIMOJHEHUU aHAIM3a BU3YaJIbHBIM, OPTaHOJICITUYECKUM WM TypOH-
JMMETPUYIECKUM MeTofaMu (OTIpeieJieHr e 3araxa, BKyca, [IBETHOCTH, MyTHOCTH,
KOHIICHTpAINU CYyJIb()aT-aHHOHOB) BHITIONHSIOMNN aHAIN3 JTOJDKEH YMETh KOp-
PEKTHO OMpEENATh BKYC, 3alax, IIBET, CTENEHh MYTHOCTH, UCIIONB3YsI COOCT-
BEHHBIC BKYCOBBIC OIITYIIIEHNS, 0OOHSIHIE U 3pEHHE.

2.1.1. Oco0eHHOCTH BBINOJHECHHAA AHAJIN3A
KOJIOPUMETPUYECKUMH METOAaAMU

Konopumempuueckum (ot anrmuiickoro colour — 1BeT) Ha3bIBaeTCs Me-
TOJ aHaJIM3a, OCHOBAHHBIM HAa CPaBHEHHWH Ka4YE€CTBEHHOI'O M KOJIHMUYECTBEHHOTO
W3MEHEHHsI TIOTOKOB BHIMMOTO CBETA MPHU WX TMPOXOKICHUU UYepe3 HCCIeIye-
MBIM PacTBOp M PacTBOp cpaBHeHUs. OnpeaesseMblii KOMIIOHSHT TPX TTOMOIIH
XMUMHKO-aHAJTUTHIECKON pPeakIiu TIEPEBOANTCS B OKpAIICHHOE COCAWHCHUE,
TIOCJIC YET0 M3MEPSAETCS] HHTEHCUBHOCTh OKPACKH MOJTy4eHHOTo pacTtBopa. [Ipn
WU3MEpPEHUN MHTCHCHBHOCTH OKPACKH MPOO C MOMOIIBI0 Tprbopa (POTOKOIIO-
pUMeTpa MEeTOJ Ha3bIBaeTCs homoronopumempuyeckum. COOTBETCTBEHHO, ITPH
W3MEPEHNH MHTEHCUBHOCTH OKPACKH BU3YaJIbHBIM CIIOCOOOM (Hampumep, ore-
HHBasi ”THTEHCUBHOCTh OKPACKU CPABHUTEIILHO C KaKUM-JTHM00 00pa3IioM) METO/1
Ha3BIBACTCS BU3YAIbHO-KOJLOPUMEMPULECKUM.

OcHOBHOM 3aKOH KoJIopuMeTpuu — 3akoH byrepa-Jlambepra-bepa (¢ HuM
MOYKHO ITO3HAKOMHUTKCS TOAPOOHEE B JIFOOOM CIIPAaBOYHHUKE IO KOJIOPHUMETPH-
YeCKUM METOJIaM aHaJIM3a WA B 3JIEMCHTApHOM Kypce (PM3UKH) 3aITUChIBACTCS
CIISAYIOIIM 00Pa30M:

D= |9||o _¢.Cl

rae D — onTtudeckas mioTHOCTh pacTBOPA;
|, 1 | — HHTEHCHUBHOCTH CBETOBOTI'0 MOTOKA, MOIMAAAIOIIEr0 HAa pacTBOP
(I,) m mpomeamero uepe3 pacteop (1):
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€ — KOA(DPUIIMEHT CBETOMOTJIONIEHUS (BEIUYMHA, MOCTOSIHHAS IS
JAHHOTO OKPAIICHHOTO BEIIECTBA), JT - T-MOJb - CM " |

C — KOHIIEHTpalHs OKPAIIEHHOTO- BEIIECTBA B PACTBOPE, I-MOJIb/JI;

| — TonmMHA MOTIOMIAOIIIETO CBET CJI0SI pacTBOpA (JJIMHA ONTUYECKOTO
MyTH), CM.

[Tocne 0O6paboTku MpoOkI 1 100aBJIEHUS K HEH peareHTOB MpoObl Mproodpe-
TalOT OKPacKy. MIHTEHCUBHOCTb OKPACKH SIBJIIETCS MEPOI KOHIICHTPALUW aHa-
au3upyeMoro  BemiectBa.  [lpy  BBINOJHEHWM — aHaIM3a  BU3YaIbHO-
KoJopuMeTpudeckum MmeroaoM (pH, skene3o obiiee, ¢pTopua, HUTpAT, HUTPHUT,
aMMOHHM, CyMMa METAJJIOB) OIpPEIEICHUE TPOBOUTCS B KOJIOPUMETPUUECKUX
MpOOHpKaxX ¢ METKOM «5 MII» JTMOO B CKIISTHKAX ¢ METKOM «10 Mi1»,

Konopumerpudeckue npoOUpKH IPEICTaBISIIOT cO00 0OBIYHBIE, ITUPOKO
UCMOJIb3yeMble B TaOOPATOPUSIX, MPOOUPKH U3 OECIIBETHOTO CTEKJIA, UMEIOIINE
BHyTpeHHUI nuametp (12,8+0,4) mMm. Komopumerpuueckue npoOUpKH MOTYT
UMETh HECKOJIbKO METOK («5 Mi», «10 mur»), MOKa3bIBaIOIIMX 00bEM (U, Cie-
JIOBATENbHO, BBICOTY), IO KOTOPOTO CJIEAYyEeT HANOJHUTH MPOOUPKY MPOOOH,
YTOOBI 00ECIIEUNUTh yA00HBIE U OJM3KUE YCIOBHS ISl BU3YaJIbHOTO KOJIOPH-
MeTpupoBaHusa. OOBIMHO KOJOPUMETPUUECKHE MPOOUPKU CTaparoTCs MOA00-
paTh OJIMHAKOBOM (hOPMBI U AUAMETPA, T.K. OT MOCIEAHUX 3aBUCHUT BBICOTA CJIOS
OKpAIIEeHHOTO pacTBopa. AHAJIOTUYHO MOJOUPAIOTCS U CKIISTHKU ISl KOJOPH-
METPUPOBaHUS (0OBIYHO 3TO anTeKapckue GIaKOHbI TUAMETPOM JI0 25 MM).

Haubonee  TouHble  pe3ysibTaThl [P aHATU3E€  BU3YAIbHO-
KOJIOPUMETPUYECKUM METOIOM JOCTUTAIOTCS, €CJIM CPAaBHUBATH OKPACKY IMPO-
OBl C OKPaCKOM MOOenbHbIX IMATOHHBIX pacmeopos. VIX mpurotaBiuBaroT 3a-
paHee ¢ MOMOIIbI0 PEAKTHUBOB-CTAHAAPTOB MO METOAMKaM, MPUBEICHHBIM B
npuwioxkeHnu 1. Crneayer UMeTh B By, YTO BO3HUKAIOIIKME B MPOLECCE KOJIO-
PUMETPUYECKUX PEAKIUi OKPACKH OOBIYHO MaJIOYCTOMYMBBI, MO3TOMY IIPH
OMKMCAHUH MTPUTOTOBJIICHUS PACTBOPOB MPUBOJIAT, TPU HEOOXOAUMOCTH, U CPO-
KU UX XpaHEHHUS.

Jljia ynipolieHusl BU3yaibHOTO KOJIOPUMETPUPOBAHKUS MPH TMOJIEBBIX aHA-
JN3aX OKPACKy pacTBOpa-mpoObl MOXKHO CPABHUBATH HE C 3TAJOHHBIMU pac-
TBOPAMH, a C HAPUCOBAHHON KOHTPOJBHOM IIKAJION, Ha KOTOPOM 00pa3Iibl BOC-
MPOU3BOAAT OKPAcKy (I[BET U MHTEHCUBHOCTH) MOJIEJbHBIX 3TATIOHHBIX PAaCTBO-
POB, TIPUTOTOBJICHHBIX C COOJIFOJICHUEM 3aJIaHHBIX 3HAYEHHM KOHIIEHTpalluu
[EJIEBOI0 KOMITOHEHTA.

3a pe3ynbTar aHajau3a MpU BU3YAIbHOM KOJOPUMETPUPOBAHUU MPUHUMA-
IOT TO 3HAYEHUE KOHIIEHTpAIMd KOMIIOHEHTa, KOTOpOE€ UMEET OuKalimmi mo
OKpacke oOpasel] KOHTPOJbHOM IHIKAIbI JTMO0 MOJEIBLHOTO 3TaJOHHOTO pac-
TBOpa. Pe3ynbTaT aHanusa npeacTaBIsiOT B BUJE:

«OMU3ZKO_(3HAYeHUe KOHYEeHMPAuUuu no wKaie) me/1 (Me-2Kk6/1)».
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B ciyuae, korga okpacka pacTBopa-npoObl B KOJIOPUMETPUUECKOM IpoOup-
K€ OKa)KETCSl UMEIONIEH MPOMEKYTOUHYI0 HHTEHCUBHOCTD MEXTYy KaKUMU-THO0
o0pa3iiaMy Ha KOHTPOJIBHOM 1IKase, pe3ysibTaT aHaJIM3a 3allUChIBAIOT B BUJIE:

«om 00 M2/l (Me=2K6/T)».

Ecnu okpacka pactBopa-npoObl B KOJOPUMETPUUIECKON MPOOUpPKE OKa-
KETCsl MHTEHCUBHEE KpaiiHero oOpasiia Ha IIKajie ¢ MaKCUMaJbHOW KOHIIEH-
Tpaiueu, mpoBoJAT paz0daBiieHne NPoOkl. [lociie MOBTOPHOTO KOJIOPUMETPHU-
POBaHUS BBOJST MONPABOYHBIN KOI(D(PUIIMEHT AJisl ydeTa cTereHu paz0aBie-
HUs IpoObl. Pe3ynbpTaT aHanm3a B 3TOM CIIy4yae 3alKCchiBalOT B BUJIE:

«bosee_(3HayeHue MaKCUMAlbHOU KOHYEHMPAUUU NO WKAe) M2/l (M2-IK6/)».

OxkpartieHHbIe TTPOOBI, MOJYYEHHBIC MPY BBITIOJTHEHUN aHAJIN30B, MOYKHO
KOJIOPUMETPUPOBATH TAKXKE C MOMOIIBIO (hOTOANEKTpoKoIopuMeTpoB. [Ipu ta-
KOM CII0COOE OMPEENsIOT ONTHYECKYIO TJIOTHOCTh PacTBOPOB-TIPOO B CTEK-
JISIHHBIX KIOBETaX C JTMHOM ONTHYecKoro myTh 1 — 2 ¢cM U3 KoMiuiekTa (oTo-
ANIEKTPOKOJIOpMETpa (MOXKHO HCIOJIB30BaTh M KIOBETHI ¢ OOJIBIIECH JIUHON
ONTHUYECKOTO MyTH, OJTHAKO B ATOM CJIy4ae CJICyeT MPOBOJIUThH aHAJIU3 C yBe-
JUYEHHBIM B 2-3 pa3a o0beMoM MpoOkl). IIpubopHOe KoJOpUMETpUpOBaHUE
MO3BOJISIET CYIIECTBEHHO MOBBICUTH TOYHOCTh aHANIM3a, OJHAKO TpeOyer
OOJIBITIEH TIIATENIBHOCTH U KBaJM(UKAIIMK B pabOTe, MPeIBAPUTEIHLHOTO TI0-
CTPOEHHUS TPaTyUPOBOYHON XAPAKTEPUCTUKHU (KEIaTeIbHO HE MeHee 3 To-
ctpoeHuil). [Ipu 3TOM HU3MEPSAIOT 3HAUEHHS ONTHYECKON TUIOTHOCTH MOJICIhb-
HBIX ATAJIOHHBIX PAcTBOPOB (cM. mpuiiokeHue 1). IIpu aHanmzax MojeBbIMH
METOJIaMH B 3KCIEUIIMOHHBIX YCIOBHUAX YAOOHO (POTOMETpUpPOBATH MPOOBI C
TTOMOIIIBIO TTOJIEBBIX KOJIOPUMETPOB.

2.1.2. Oco0eHHOCTH BBINMOJIHECHUS AHAJIN3A
TUTPUMETPUYECKUM METO0M

Tumpumempuueckuti METOJ] aHAJIM3a OCHOBAH Ha KOJIMYECTBEHHOM OIpEIE-
JIeHUU 00beMa pacTBOpa OJJHOTO WITH JIBYX BEILIECTB, BCTYMAIOIINX MEKIY COO0M
B PEAKIIMIO, IPUYEM KOHIICHTpAIUsl OJHOTO U3 HHUX JOJKHA OBITh TOYHO W3-
BeCTHA. PacTBOp, KOHLEHTpAIXs BEUIECTBA B KOTOPOM TOYHO M3BECTHA, HA3bI-
BACTCA TUTPAHTOM, WM TUTPOBAHHBIM pacTBopoMm. [Ipu aHanmmze wamie Bcero
CTaHAAPTHBIA PACTBOP MOMEMIAIOT B U3MEPUTEIILHBIN COCYZ U OCTOPOKHO, Ma-
JIBIMU TIOPLUSAMH, TO3UPYIOT €ro, IPWINBAsL K UCCIEAYEMOMY PacTBOPY 10 TEX
nop, NMoka He OyAeT YCTaHOBJICHO OKOHYAHHME peaklMHh. JTa omepaius Ha-
3bIBAECTCS] TUTPOBAHUEM. B MOMEHT OKOHYAHUS PEAKLIMU HPOUCXOAUT CIMEXUO-
Mempuyeckoe B3aUMOJCHUCTBUE TUTPAHTA C AHAIM3UPYEMBIM BEIIECTBOM H
JIOCTUTAETCS TOYKA SKBHBAJIECHTHOCTH. B TOUKE 3KBUBAJICHTHOCTH 3aTpPayvCH-
HOE Ha TUTPOBAHUE KOJMWYECTBO (MOJIb) TUTPAHTA TOYHO PABHO M XUMUYECKU
HKBUBAJIEHTHO KOJIMYECTBY (MOJIb) OMPEAEIAEeMOro KOMIOHEHTa. TOUKy 3KBU-
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BaJICHTHOCTU OOBIYHO OTPEAETSIOT, BBOAS B PACTBOP MOIXOAIINNA UHIUKATOP
Y HaOJII0/1as 32 U3MEHEHUEM OKPACKH.

[Ipu BHIIOTHEHUM aHAJIW3a TUTPUMETPUUECKUM METOAOM (KapOoHaT, T'H/I-
poKapOOHAaT, XJIOPH, KaJbIMii, 00I1as KeCTKOCTh) OMNpeesIeHnEe MPOBOJIAT B
CKJISTHKaX WM MPOOUpKax BMECTUMOCTHIO 15-20 mui, umeronmx metrky 10 mir.
B npoiiecce TuTpoBaHuUsl pacTBOP NMEPEMENIUBAIOT CTEKISTHHOMN MaI0YKOU MO0
BCTPSIXHUBAHHUEM.

[Ipu aHanmu3e MajlOMHHEPATU30BAHHBIX BOJ| 1IE€JIECOO0Pa3HO MPUMEHSTh
TUTPOBAHHBIE PACTBOPHI C MOHMXEHHOW KoHIeHTparui (0,02-0,03 r-3xB/m),
KOTOpbIE MOTYT OBITh MOJIYY€Hbl COOTBETCTBYIOIIMM pa30aBiieHuEM Oosee
KOHIIEHTPUPOBAHHBIX TUTPOBAHHBIX PACTBOPOB JUCTUILIMPOBAHHOU BOMIOM.

Jiis ynoOcTBa paboThl ¢ MPOOMpPKAMU X MOYKHO yCTaHABJIMBATh B OTBEP-
CTHsI MyTHOMEpA JIMOO pacrnojaraTh B IITaTUBAX.

TpeOyemMbie 00BEMBI PACTBOPOB MPU TUTPOBAHUKU OTMEPSIIOT C MOMOIIIbIO
OIOpPETOK, MEPHBIX MUIETOK WM 00Jiee MPOCThIX JIO3UPYIOIMINX YCTPOMUCTB:
HIIPUIEB, KaTMOPOBAaHHBIX KaneiabHull U Jp. Hanbonee ynoOHBI st TUTPO-
BaHUs1 OIOPETKHU C KPAHOM.

Jlst ynoOcTBa 3arnogHEeHNUs] MEPHBIX MUIIETOK pacTBOPAMH U TUTPOBAHUSA
UX TEPMETUYHO COCAMHAIOT C PE3UHOBOM IpyIlIEH, UCTIONb3Ysl COETMHUTEIBHYIO
pe3uHoByto TpyOky. Eiie ynob6Hee paboTaTh ¢ MEPHBIMH MHUIETKAMHU, YCTaHaB-
JMBasi UX B IITATHBE BMECTE C MEUIIMHCKUM IIMPUIIEM, TEPMETUYHO COCTUHEH-
HBIM C IMUTIETKON THOKOM TpyOKO# (PE3MHOBOM, CUIIMKOHOBOM U T.I1.).

3anpewjaemca 3anonnenue NUNEMOK PACMEOPAMU RYMEM UX 6CACHIEA-
Husa pmom!

Cnenyer uMeTh B BUJly, YTO U3MEPEHHE 00bEMa pacTBOpa B OIOPETKAX,
MEpHBIX MPOOUPKAX, MEPHBIX KOJI0AX MPOBOIUTCS MO HUKHEMY Kpar0 MEHH-
CKa KUJKOCTH (B CIy4yae BOJHBIX pacTBOPOB OH Bcerna BOTHYT). [Ipu stom
rJ1a3 HaOIoAaTens 0o/xcen 0bimb Ha ypoeHe memku. Henb3st BeIIyBaTh MO-
CJIETHIOI0 KaIUTI0 pacTBOpa M3 MUIETKU Wiau Oroperku. HeobGxomanmo 3HaTh
TaK)Ke, YTO BCS MEPHAsl CTEKJISIHHAS TIOCya KATMOPYETCsl U TPaIyupyeTcsl pu
temrieparype 20 °C, mo3aToMy, Uil HOIyYEHHS] TOUYHBIX PE3YJIbTaTOB U3MEPECHUS
00BEMOB, TEMIIEpaTypa pacTBOPOB JIOJHKHA OBbITh Oin3ka K KoMHaTHOU. [Ipu uc-
MOJIb30BAaHUM MEPHBIX KOJIO TeMIieparypa pacTBopa JOJKHA ObITh, 0 BO3MOXK-
HOCTH, Onu3ka kK 20 °C, T.K. 3HaUUTEeNbHAs] BMECTUMOCTh MEPHOM KOJIOBI MpH-
BOJIUT K 3aMETHOM OIIMOKe B M3MEPEHUH 00beMa (3a CUET TEIIOBOTO paciupe-
HUS WIK CKATHS PacTBOpaA) MPH OTKIOHEHMSX Temrieparypbl ot 20 °C Gosee yem
Ha 2-3 °C.

JIJis yCHEIIHOro BBITIOJHEHUSI aHAJTM30B BObI MOJIEBBIMU METOJIaMH, YBE-
PEHHOTO BJIaJICHUSI 000PYIOBAHUEM HEJOCTATOYHO OJAHUX TOJIbKO HAaMEPEHUM
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MOJIYYUTh Pe3yibTaThl. [ 3TOro HEoOXOIuM Iebld KOMILIEKC Mep, MpH-
3HAHHBIX Ha MEXIYHApPOJHOM YpOBHE. DTOT KOMIUIEKC MEp BKIIIOYACT Clie-
TyFOITIEe.

2.1.3. Cucrema KOHTPOJISA IPABUJILHOCTH
U TOYHOCTH Pe3yJIbTATOB

KoHTponb ToyHOCTH M3MepeHui 4acTo ynoOHee MPOBOAUTH B J1aOOPATOP-
HBIX ycioBusX. [Ipu moAroToBke K MojeBbIM aHAIM3aM HEOOXOAUMO YOeIUTh-
csl B pab0OTOCIIOCOOHOCTH BCEX KOMITIOHEHTOB PEUENTYPHI JJI1 aHAJIW3a U B Tpa-
BUJILHOCTH TOJIy4a€MbIX PE3YJIbTATOB; TO K€ Pa3yMHO cjenaTh U MO BO3Bpa-
IICHUH W3 TIOJIEBBIX YCIIOBHM, T.K. 32 BPEMs MOJIEBBIX paOOT MOTIJIA MMPOU30UTH
W3MEHEHUS, OBJIMSIBIITHE HA pa00OTOCIIOCOOHOCTh METO/IA.

IHoaroroBsenHocTs omepatopa. JlocTtarouHas MOATOTOBICHHOCTH OIle-
paTtopa, €ero BIaJieHHE MpUeMaMu pabOThl U yMEHHE KOHTPOJIMPOBATH TOY-
HOCTb U aKKypaTHOCTh CBOUX JIEHCTBUUA. DTH KauecTBa, B CBOIO O4Yepellb, 00y-
CJIOBJICHBI HAJIMYMEM OIPENIEIIEHHOT0 OMbITa paboThI (€CiK pedub UIET O npodec-
CHOHAIIBHOM JESITETLHOCTU — COOTBETCTBYIOIIUM OOpa30BaHUEM U cepTU(UKa-
IIei) U MOXET OBITh OIIEHEHO IMPH BBHIMOJHEHUH KOHTPOJHHBIX W3MEpPEHHIA,
OLIEHKE CIyYalHBIX, CUCTEMATHYECKNX WU TPYyOBIX TOTPEIIHOCTEH B padoTe
JTaHHOTO oreparopa. CieayeT OTMETUTh, YTO KaKasi Onepanus Npyu aHallu3e
MMEET CBOM CHUCTEMATUYECKHE M CITydallHbIe MOTPEIIHOCTH, Y BBIMOIHSIOMNN
aHaJIM3 JOJKEH, TI0 MEHBIIIEH Mepe, UIMETh O HUX MPECTaBICHHE.

Benenue 10KyMeHTAIMH 110 AHAJIM3aM U MOATOTOBKE K HUM. DTO UMEET
OO0JIBIIIOE 3HAYECHUE TSI TTOTYYEeHUsI CUCTEMATUYECKUX MTPABUIIBHBIX PE3YJIbTATOB.
[lox moxymeHTanyeil Mpl IOHUMaeM, TPEXKIE Bcero, paboune TeTpaau (KypHa-
JIbI) ¥ IPOTOKOJIbI HAOJTIOIEHUH (M3MEPEHUI ).

Pabouue mempaou npeqHazHayeHsbl 1Jisi PUKCUPOBAHUS TEKYIIIUX JEHCT-
BUIi orniepaTopa, a Takke 00CTOSATEIbCTB U YCIOBUM MX BbITIOJIHEHUA. Pabouas
TETpajlb JOJIKHA TO3BOJIUTh, NIPU HEOOXOJUMOCTH, YTOUHUThH WA MPOBEPUTH
NPaBUILHOCTh BCEX BBIMOJHEHHBIX JCWCTBUN — MPUTOTOBJICHUS PACTBOPOB,
B3SITHSI HABECOK, BBIMIOJHEHHBIX pacuyeToB W T.. [IpakTuka mokasbpiBaeT, 4To
MHOTHE YacTO HEIOOICHUBAIOT HEOOXOJUMOCTh CKPYMYJE3HOro (PUKCHpPOBA-
HUs B pabodyeil TeTpaju ACUCTBUN Oleparopa-aHAIMTUKA. ITO MOXET MPHUBO-
JMTh, C OJHOW CTOPOHBI, K TIOTepe MH(POpPMAIIMM W HEBO3MOXKXHOCTH WHOTAA
BBISICHUTh MCTOYHUKH TIOTPENTHOCTEH WJIM OIIMOOK, a C JAPYrod — 3aTpyTHSET
orpesiesieHue 3aKOHOMEPHOCTEW B paboTe U 00001IeHue onbiTa paboThl. Pado-
Yasi TeTpajlb BEAETCS B IPOU3BOJIBHOM (hopMe.

Ilpomokon nabnooenuti (U3MEpPEHUMN, WCCICAOBAHUN U T.IL.) SBISETCS
BOXHBIM JIOKYMEHTOM, KyJ/la 3aHOCSITCA YCJIOBHSI OTOOpa MpoO U BBHIMOJHEHUS
aHalln3a, pe3yibTaThl aHAIN3a, & TAKXKE JOIMOJHUTEIBHBIE CBEJICHUS, KOTOPhIC
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MOTYT OBITh Y4TEHBI TP OOOOIIEHNHU pe3ysbTaToOB. B mpoToKoIie *KenarenbHO
OTpa3uTh PE3yJbTaThl UCCIIECOBAHUS KaueCTBa BOAbl HECKOJIBKUMHU METOAAMHU
B coroctaBuMoM BHe. Hanpumep, Bogopoanslii okaszarens (pH) BoJbI MOXeET
ObITh M3MEPEH BU3YAILHO-KOJIOPUMETPUUYECKUM METOIOM M Ipudopamu
(pH-MeTpoM, «pyukoii»). OpraHoJenTUYECKUe MOKa3aTesid MOTYT ObITh OII-
peleneHbl pa3HbIMU oniepatopaMu U T.1. [IpOTOKOI MOXKET UMETh MPUIIOAKE-
Hus — Qororpaduu, cxempl, Ta0OIUIBI U Jp. [Ipn HEOOXOAMMOCTH TPOTOKOI
MOXET OBbITh MOJIIMCAH WJIA 3aBEPEH PYKOBOJMUTENIEM TMOJIEBOM SKCHEIUIINU
MO0 JTUIIOM, HETTOCPEICTBEHHO BBIMTOTHSBIIUM UCCIICIOBAHUS (TIPHIL. 2).

@dakTopsbl, onpenesiioliMe TOYHOCTH aHaau3a. PaccmoTrpum Oornee
noApoOHO (PaKTOpHI, KOTOPbIE MOTYT OKa3aThCAd MPUUYMHOM HENPaBUIbHBIX
pe3yJbTaTOB aHaIM30B. TOYHOCTH BBIMIOJHEHHS aHaM3a, B OOIIEM cClyyae,
OIpeIeNsIeTCs:

1) ToyHOCTBIO OTOOpa TPOOBI, a TaKke H3MEPECHHS O00BEMOB THUTPO-
BAHHBIX U JIP. pACTBOPOB;

2) KaueCTBOM PacTBOPOB, KOTOPOE MOXKET YXYAIIUTHCS MPU UX 3arpss-
HEHUU, XpPAHEHUHU B HETEPMETHUYHO 3aKPBITHIX CKIISIHKAX, B TEIJIOM MECTE WU
Ha CBETYy, a TaKXe MPHU XPAaHEHUU PACTBOPOB CIMILIKOM MPOJOJIKUTEIIBHOE
BpeMs (CBBIIIE TapaHTUUHOrO cpoka). OAHOM U3 PacHpOCTPAHEHHBIX OIIIU-
OOK SIBJISIETCSl UCTIOJb30BaHUE MPU JTO3UPOBKE PACTBOPOB TaK HA3bIBAEMbBIX
«TPSI3HBIX» MUIETOK, T.€. TAKUX, KOTOPBIE yKE 3aMOJHSIINCh paHEEe JIPYTH-
MU pacTBOpPaMHU;

3) MOJHOTOM y4eTa MEIIAIOIIUX MPUMECEH, KOTOPBIE MOTYT IPUCYTCT-
BOBaTh B aHAJIU3UPYEMOU BOJE;

4) IOTPEIIHOCTSMH TPH CHITHUHW TOKA3aHWH MPU KOJOPUMETPUPOBAHUHU
u ap.

Bbl Bcerga MokeTe MPOKOHTPOIMPOBATH TOYHOCTH BBHIIOJHEHHOTO aHa-
Ju3a, MPOTECTUPOBAB CIEIUATBLHO MPUTOTOBIEHHBIE KOHTPOJIbHBIE PACTBO-
pBI TP KOHIEHTPAIIUSIX, PABHBIX 3HAUYECHUSIM, MPUBEACHHBIM JJIsi 00pa3ioB
Ha KOHTPOJIbHOM IIKaje, JU0O0 3a/aBaeMbIX MPOU3BOJIBHO B Mpeneax aua-
na3oHa usMepeHuil. KoHTpoJibHBIE pacTBOPHI MNPUTOTABIMBAIOT BECOBBIM
METOJIOM OOBIYHO B JIAOOPATOPHBIX YCIOBUSIX IO METOAMKE, MPUBEIACHHON B
npui. 1.

[lepen mosieBbIMM aHaNM3aMH (WJIM B UX MPOIECCE, €CIU TOro Tpedyer
nporpaMma padoT) UCTONIb3YyEMYIO TTOCYy HYXKHO TIIATEIbHO MPOMBITH FOpsi-
YUM MBUIBHBIM PacTBOPOM (IpU HEOOXOJAMMOCTUA — XPOMOBOUM CMECHIO), MHO-
TOKPATHO MPOMOJIOCKATh JUCTUJIUPOBAHHON BOJOW (PKENIATENbHO MPOKMUIIS-
TUTb) U BBICYIIUTH. J|JIsl OJTHUX U TEX K€ aHATU30B JKEJIATeIbHO UCTOJb30BaTh
OJIHY U TY K€ MOCYy.

B nponecce xpaHeHuss TUTPOBAaHHBIX PacTBOPOB (OCOOEHHO MpU XpaHe-
HUU CKIISHOK C PacTBOpaMM Ha CBETY, B HET€PMETUYHOM BHJE NMPHU MOBBI-
HIEHHOM TeMIlepaType) MOKET U3MEHUTHCA (YMEHBIIUTHCS) UX KOHIIEHTpa-
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nus. [lo »Toit mpuunrHe, B 0OCOOEHHOCTH NPU TOYHBIX HU3MEPEHUSX, PEKO-
MEHAYETCs MEePUOJANYECKH MPOBEPATh (PAKTUUYECKYIO BEJIIMYMHY KOHIIEHTpa-
MY TUTPOBAHHBIX PACTBOPOB, JIJISl UETO MPOBOJAUTH UX KOHTPOJIbHOE THUTPO-
BaHME M0 METOJIUKaM, Ha KOTOPBIE JaHbI CCHUIKH MPU OMUCAHUU COOTBETCT-
BYIOIIUX aHAJIN30B.

Oco0oe BHUMaHUE CIEAYET YIEIsATh YACTOTE MEPHOM MOCYbI, TPOOHU-
POK, CKJISIHOK U JPYTHUX CPEJICTB, UCMOJIb3yEMBIX IIPU aHAIINU3E.

[Ipu ananuze cojep>kaHusi KOMIIOHEHTOB B BOJIE BBITIOJIHSIOT HE MEHEE
JBYX TMapauieNbHbIX onpeneneHuil. Ilapannenvrvimuy ONpeneeHUIMI MOX-
HO CUMUTaTh TaKHE, KOTOPHIE BBHITIOJHIIOTCS OJHOBPEMEHHO JIMOO cpasy ke
MOCJIEIOBATENBLHO MPU UJICHTUYHBIX YCIOBUIX (TE€X K€ peakTUBax, pacTBO-
pax, mocynae, u3 oJHON U TOH ke mpoOsl U T.1.). [lo pesynbraram ompene-
JIEHUI TIpU KOJMYECTBEHHOM aHajau3e (TUTPOBaHUU, MPUOOPHOM KOJOPUMET-
PUPOBAHUN) PACCUUTHIBAIOT CXOJUMOCTh OmnpeenicHui (A) B mpoIiieHTax:

A= 2(Pl —Pg) 100
(P1-P2)

rae P, u P, — Oonpimuii 1 MEHBIIUM pe3yJbTaThl COOTBETCTBEHHO U3 JIBYX
napajsielibHbIX ONMPENEIEHUN KOHI[EHTPAlUl KOMIIOHEHTOB.

JInst OONBIIMHCTBA MAKPOKOMNOHEHMOS, T.€. TAKUX KOMIIOHEHTOB, CO-
Jep>KaHue KOTOPbIX B BoJe mnpebimaeT 10 mr/im (0 BO3MOXHON KOHLIEHTpa-
[IMA KOMIIOHEHTA MOXKHO CYJIUTh, Hanpumep, o BenuunHam ux I11J1K), pexo-
MeHyeTcs 3HaueHue cxoaumoctu Ao 10 %, ¢ conepxanuem ot 10 1o 1 mr/n —
10-15 %, ot 1 mo 0,01 — 15-25 %, menee 0,01 — 30 %. B npotuBHOM ciyuae
aHaJIN3 TOBTOPSIETCSL.

OrnpeneneHrne MOXKHO CUMTAaTh KOJMYECTBEHHBIM, €CIIA CXOJIUMOCTh CO-
ctaBisieT He 6osiee 30 %, U MOTYKOJIMYECTBEHHBIM MPU 3HAYEHUSAX CXOJUMO-
ctu Ha ypoBHe 40-50 % u Oosee. [lpu BHU3yanbHO-KOJTOPUMETPUUECKOM
ONpEACIIEHUN AaHAJU3 MOXET CUMTATHCS BBIINOJHEHHBIM YJIOBJIETBOPH-
TEJIbHO, €CJIM HE BO3HUKAET COMHEHUN B OTHECEHUU PE3yJIbTAaTOB 00OUX OI-
peneneHuii K OJHOMY M TOMY K€ 00Opaslly KOHTPOJIbHOM IIKaibl JUOO ee
Nafna3oHy.

Pe3ynbTaToM aHajaM3a CUMTAIOT cpeAaHee apu(MEeTHIECKOe U3 JIBYX Ma-
paJIENbHBIX ONPENEIECHUN, UMEIOIINUX YIOBIECTBOPUTEIBHYIO CXOAUMOCTD.
Takum oOpa3zom, Al TOTYyYEHUsl pe3ysibTaTa aHajlu3a BCErla CIEeayeT BbI-
MOJIHATh HECKOJIBKO ONPEACITCHUN.

2.1.4. Mepbl 0€30MaCHOCTH NPH BBHINIOJIHEHNH AHAJIU30B

CoOmosieHue 1 y4yer TpeboBaHul 0€30MaCHOCTH MPHU aHAIM3aX IOJIEBBIMU
METO/IaMU MOJKET TIOKa3aThCs, Ha TEPBBIN B3MVIS, M3JUIIHUM W HETIPUSATHBIM
nenoM (TeM Oostee Tpu UX 0YeBHIHOM TipocToTe). OMHAKO, €CITU BBl MPEAIoIa-
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raere padoTaTh ¢ XUMUYECKUMH BEUIECTBAMHU, CTEKJISTHHON MOCYAOW U MpH-
OopaMu U ellle HAaMEPEHbI JOOUTHCS XOPOILUX PE3YIbTATOB, CICAYET MPEICTaB-
JISITh OCHOBHBIE (PaKTOPBI oracHOCTH. K HUM OTHOCSTCS:

— MOMaJIaHue JANeKo He Oe3BPEeIHbIX XUMHUYECKUX BEIIECTB (BO3MOXKHO,
€IKUX, TOKCHYHBIX WJIM BOOOIE HE3HAKOMBIX) M PAaCTBOPOB Ha KOXKHBIE IIO-
KPOBBI, CIIM3UCTHIE 00OJIOUKH, B MUILEBAPUTEIBHBIN TPAKT U OPraHbl JbIXaHUS,
a TaKKe Ha OAEKIY, NPEIMETHI MOJb30BAaHUSA U 00OpyAOBaHHE. DTOT PHUCK
MOKET OOEpHYTHCS HEMPHUITHOCTSIMHU HE TOJIbKO ajsi Bac camux, HO u yis
Bammmx xosier, apy3ei Wiv 3HaKOMBIX;

— TIOpe3bl U PaHEHHs] OCKOJKaMHU CTEKJa MPHU MCIOJIb30BAHUU TOBPEX-
JICHHOM MOCY/ bl UM HEYMEJIOM OOpaIlleHUH C Hel;

— BJICKTPUUYECKUE MOPAKEHUS MPU padoTe € IEKTPONOTPEOISIONMM 000-
pPYyZIOBaHUEM;

— TEPMHUYECKHE MOpaxeHus (0XKoru) mpu paboTe ¢ HarpeBaTEIbHBIMU
npudopamu.

Kpome Toro, npu padote B MoJEBbIX (IOXOIHBIX) YCIOBUSX CYILIECTBY-
€T ocobas epynna Gaxkmopos pucka, O0O0YCIOBIEHHBIX HEOOXOIUMOCTBHIO
y4deTa ycJIoBUl 0€301MaCHOCTH KU3HEAESTEIbHOCTH, B TOM YHCIIE:

— TIOTOJIHBIC YCJIOBUS (TMIOHMKEHUE TEMIIEPATyphl, OCAAKH, BETEP) U CBSI-
3aHHbBIE C HUMHU BO3MO>XHOCTH 3a00JIEBaHUI, CHIKEHUSI pab0TOCIIOCOOHOCTH,
OIMOOK;

— ycioBus peiibeha MECTHOCTU M BOBMOKHBIE TPAaBMBI U MOpYa 000pyA0Ba-
HUS1 — 00U CTEKJITHHOW TOCY/Ibl, IPOJIUB PACTBOPOB U T.II. MPH MAJICHUSIX;

— BBITNIOJIHEHUE TMTOJATOTOBUTENBHBIX M COMYTCTBYIOIINX JIEUCTBUM, HEOO-
XOIUMBIX JUIsl 00€CTICUEeHHs KU3HEIEATEIIbHOCTH B MTOXOIHBIX YCIIOBUSIX — Ta-
KHUX, KaK 3aroTOBKa JIPOB, MPUTOTOBJICHUE MUIIM, TIOCTAHOBKA Jareps U T.II.,
OTBJICKAIOIIMX BHUMAHUE U CUJIbl YYACTHUKOB OT aHAJIU30B U CHIDKAIOIINX aK-
KypaTHOCTb U TOYHOCTh BBITIOJHEHUSI OIEPAIIUii, UTO TAKKE MOXKET TOBJIEUb OT-
pHLIATENbHBIE TOCIIEICTBUSI.

O0mue npaBmwia 0e3onmacHoi padorbl. CIIMCOK XMMHUYECKUX PEAKTHU-
BOB U PAacTBOPOB, UCIOJIb3YEMBIX MPU aHAIU3aX, U UX COCTaB MPHUBEJICHHI B
npui. 3.

Omnepanuu npy MPUTOTOBJICHUHA PACTBOPOB M MPOBEICHUM aHAJIU30B, CO-
POBOXKAAOMIMXCA (PaKTOpaMU PHUCKA, TPEOYIOIIHE OCTOPOKHOCTH W TIIA-
TENBHOCTH, 0COO0 TOMEUEHBI B TEKCTE OMMCAHUM.

Heo0xoiuMbie Mpu BBHIMOJHEHUHN aHAIU30B PACTBOPHI, PEAKTUBBI U pac-
TBOPUTENIH CIIEYET COJEPKATh B TEPMETUYHO 3aKPhIBAEMBIX CTEKJISTHHBIX
(b1akoHaX U TOTOBUTH UX C COOJIIOICHUEM MPABUII, MPETYCMOTPEHHBIX JIJIs XU-
MHUKO-aHAJIMTUYECKUX paldoT.

Bo Bpemsi paboThl B MOJEBBIX U JAOOPATOPHBIX YCIOBUIX HEOOXOAMMO
cOOMIOAATh CIeMyIoNIIe 00IIre paBua;
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1) u30erath momagaHUs XUMHUKATOB U PACTBOPOB Ha CIU3UCTHIE 000JI0Y-
KH (pTa, r71a3), KOxKy, OACKIY;

2) He IPUHUMATD MHIIY (ITUTHE);

3) He KypHUTb U HE MOJIb30BATHCS OTKPBITHIM OTHEM;

4) IpoBEPATH TEPMETHYHOCTh YITAKOBKH XUMHUKATOB (PEaKTHBOB), a TAKXKE
HAJIMYHE XOPOIIIO U OJTHO3HAYHO YUTAEMBIX 3TUKETOK Ha CKIISTHKAX;

5) u3berath BIBIXaHUS XUMHKATOB, OCOOCHHO 0Opa3yloNIMX MbUIb WA
TIaphI;

6) mpu paboTE CO CTEKIIIHHOW MOCYI0N COOJIOAATh OCTOPOIKHOCTH BO H3-
OekaHue MOPE30B KOXKHU PYK;

7) mpu O0TOOpE PACTBOPOB IMHIIETKAMH II0JIb30BATHCS 3aKPEIICHHBIM B
MITaTUBE LITNPULIEM C COEAMHUTENBHON TpYyOKOU (He emszueams pacmeopwl 8
nunemxy pmom!);

8) 100aBATH K MPOOaM PacTBOPHI XMMUYECKUX BEIIECTB U CyXUX PEAKTH-
BOB CJIEyeT B PE3WHOBBIX MEPUYATKAX M 3AIMUTHBIX OYKaX.

Oo0pazytomniuecs npu padoTe 0TpabOTaHHBIE PACTBOPHI, HECMOTPS HA UX Ma-
JIble KOJIMYECTBa, HEOOXOAUMO CIIMBATh B OJIHY OT/AEIBHYI0, XOPOIIO 3aKPhIBAIO-
HIYIOCS CKJISIHKY M HEUTpaM30BaTh WX PacTBOpaMH ILIEJIOYEH MM KHUCIIOT C
KoHIeHTparmen 5-10 % (310 ynoOHee aenarh B 1a00paTOPHBIX YCIOBUSAX WU B
0a30BOM SKCIEAUIIMOHHOM Jlarepe). HelTpanuzauuio npoBOAsT, 100aBIsis Mo-
CTETIEHHO COOTBETCTBYIOIINE PACTBOPHI U KOHTPOJIUPYSI KUCIOTHOCTh PaCTBO-
pa 1O  YHUBEPCATHLHOM  WHIUMKATOPHOM  Oymakke (10  3HAYEHHUS
pH 6-8).

[Ipu nmpuMeHeHUr KOMIUIEKTOB-J1a0opaTopuil (B OCOOEHHOCTH Ha 3aHSITH-
X CO IIKOJIbHUKAMU), a TaK)Ke MPU XPaHEHUHU 000pYA0BaHUs ClieyeT UMETh B
BUJIy, YTO OMACHBIE U €IKHE BEIIECTBA (YETHIPEXXJIOPUCTHIN YIIIEpoI, cepHas U
a30THAas KMCJIOTHI, IIEJIOYU U Jp.) TpeOYyIOT 0co00ro oOpalieHus, T.e.:

1) XpaHEeHHUs B CHIEIUAILHOM MECTE, HSJOCTYITHOM JIJIsl HECTICITUAIIMCTOB;

2) WCIIOJIb30BaHUS TOJIBKO TIEPCOHATIOM, BHIITOTHSFOIIAM PaOOTHI;

3) yueTa Mpu pacXxo0BaHHH.

IIpaBuia paGoThl ¢ eIKMMH BellecCTBAMHU U pacTBopamu. [Ipu BwImo-
HEHUM aHAJIM30B MCIOJB3YIOTCS €IKUE KHUCIOTHI M IIEI0YU: KOHIIEHTPUPOBAH-
HbIE CEpHAasl U a30THAS KUCIIOTHI, CYXOM TUAPOKCHU HATPUs, a TAKKE UX PacTBO-
PBI; IIEJIOYHBIE U KUCIOTHBIE Oy(epHbIE PacTBOPHI, PACTBOPHI aMMHUaKa, COJIs-
HOM KHUCIJIOTHI U Ap.

[loBbINIIEHHY!O OMACHOCTHh MPEACTABISIOT KOHIIEHTPUPOBAHHBIC CEpHAs U
a30THast KUCHOTHI U 20 %-HbIl pacTBOp TUAPOKCUIA HATpus, 00JaJaroIIue
CHJIHHBIM Pa3beAroIM JACHCTBUEM TIPU TIOTIAaHUH HA CIIM3UCTHIE 000JIOYKH,
KOXHBIE TIOKPOBEI, OACK Ty, 00yBb, 00OpymoBanue u T.m. [lpu ux momaganum
Ha KOXY cJeayeT ObICTpO MPOMOKHYTh PAacTBOP JIFOOBIM TaMIIOHOM (BETOIIIb,
BaTa, TPAIKA U T.II.), MECTO MOMAJAaHNs OOMIIBHO MPOMBITH CTPYEW BOJIbI U BbI-
MBITh C MBUIOM.
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Oco0eHHO onacHbl KUCTIOTHI ¥ PACTBOPHI LIEI0YEH MPpH MOMaJaHuu B Tiia-
3a. B aToM cnydae rina3za HeoOXOAMMO HEMEMJIEHHO OOWJILHO MPOMBITH He-
CHJIBHOM CTpyeil BOJbl, 2 %-HbIM BOJHBIM PAacTBOPOM COJIbI (NP MOMAJaHUH
KUCTIOT) WK 3 %-HbIM BOJAHBIM PaCTBOPOM OOPHOM KUCIIOTHI (ITPH MOMaJaHUH
PacTBOPOB IIEJIOYEI) U CPOYHO OOPATUTHCS K Bpauy.

KoHIIeHTpUpOBaHHbBIE CepHAass W a30THas KHUCIOTHI OOJagar0T CHJILHBIMH
OKHUCJIUTEIHHBIMA CBOMCTBAMM U MPU KOHTAKTE MOTYT BbI3BaTh BO3TOpPaHUE Op-
TaHWUYECKUX MaTepUasIoB (JpeBeCHHa, BETOIIb U JIp.).

[Ipu pazbaBieHMH BOAOM KOHIICHTPUPOBAHHBIX KHUCJIOT BBIJEISIETCS
00JIbIII0E KOJMYECTBO TeIlIa, MO3TOMY pa30aBlieHuE HEOOXOAMMO BBITOIHSTD
OCTOPO’KHO U TMOCTENEHHO, PUIINBAsT KUCIIOTY K BOJE MajbIMU MOPLMIMU TPU
HEMPEPHIBHOM TepeMENIMBaHUN. Bbiaensitoleecs: TemIo MOKHO OTBOAUTD ITy-
TEM OXJIAXKJICHUS paCTBOPA, HAITPUMEDP, B XOJIOIHOM BOJISIHOM OaHe (MHAYe pac-
TBOP MOKET BCKHUMAaTh U pa3OpbI3ruBarhes). Pa3zdaBiieHrWe KUCIIOTHI CIIEAYET
MIPOBOJUTH B MOAXOJSIIEH TEPMOCTOMKON U XUMUYECKH CTOMKON mocyze (Ha-
npumep, pappopoBom cTakaHne, KOJIOE U3 TEPMOCTOUKOTO CTEKJIIA).

AHaNOrnyHble TMpaBWiia CJIEIyeT COOM0IaTh MPU PACTBOPEHUU CYXOTO
runpokcuaa Hatpusi (20 %-HbI pacTBOpP MCMOJIB3YETCS MPU OMPEACICHUN
HUTpAT-aHUOHA). B naHHOM ciydae CyXoW THAPOKCHJ HATpHsl MOCTENEHHO
N00aBISIOT B BOY MPU HEMPEPHIBHOM MEPEMEIIMBAHUY U OXJIXKICHUH.

PazbaBneHre KOHIIEHTPUPOBAHHBIX KUCIOT U PACTBOPEHUE THIPOKCHIA
HATpUs, a TaKXKe paboTa ¢ UX PacCTBOPAMHU JIOJKHBI BBITIOJIHATHCS HA TOJIOHAX
B CpE/ICTBaX WHJMBUJIyaJIbHOM 3aIlUTHI (OYKaX, PE3UHOBBIX (PapTyke U Hapy-
KaBHHKaXx).

DakTOphl XUMUYECKOW OMACHOCTH M MpaBuiia 0e30MacHOi paboThl HE0O-
XOJIMMO UMETh B BUJY U MPU KOHCEPBAIIMH MPOO paCTBOPAMU KUCIIOT.

IIpaBusa padorsl ¢ pactBopuTeasiMu. [Ipu KoHCEpBaMKU HEKOTOPHIX
npo0, a TakKe MPHU BBITIOJHEHUU OTJEILHBIX aHAJM30B HUCIIOJIB3YETCSl OpraHu-
YECKUM pacCTBOPUTENh — YETHIPEXXJIOPUCTHIA YTIEPO/I, OTHOCSIIUNCS K BBICOKO-
OIAaCHbIM COEeTMHEHUSIM (2 Ki1acc omacHOCTH). O0JIajaeT TOKCUYECKUM JEHCTBU-
€M MPU BIBIXaHUU €T0 MapoB U MPH MONaJaHUU KaleJIbHO-KUIKOTO PaCTBOPH-
TeNs Ha KoxHbIe MOKpoBbL. [IpenensHo pomyctumast konuentpanus (ITJIK) ma-
POB UYETBHIPEXXJIOPUCTOTO yIiiepoja B BO3AyXe pabouell 30HBI COCTaBIISET
20 mr/m’,

PaboTath ¢ 4eThIPEXXJIOPUCTHIM YIIIEPOIOM CIEIYET B BHITSHKHOM IIKady.
VYuurteiBasi HEOOJIBIINE KOJIMYECTBA UCIIOJIb3YEMOT0 PACTBOPUTEIS MPU AHATIN3E
(2 MJT 711 SKCTPAKIMK TIPOOBI BOJIBI), MOXKHO JIOIYCTUTH BBITIOJTHEHUE aHAIM30B
C €ro MPUMEHEHHEM B XOPOIIO BEHTHJIUPYEMBIX MOMEIIEHUSX, HA OTKPHITOM
BO31lyx€e U T.I. [Ipu 3TOM clie/lyeT UCKITIOUNUTh BO3MOKHOCTh BJIbIXaHHUSI MTapOB
pacTBOPUTEIA, TMONAJAHUS €r0 B KaNEIbHO-KUIKOM BHUJI€ Ha KOYKHBIE TIOKPOBBI
U CITU3UCTBIE OOOJIOUKH.
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[Tpu HapymeHnu npaBui 0e30nacHO padoThI, B Cllydae BIbIXaHUS NapOB
pactBopuTels (mapel 00Ja4at0T XapaKTEPHBIM 3a11axoM), paboThl CIETyET He-
MENJICHHO IPEKPaTUTh U MPOBETPUTH nomelneHue. [Ipyu nonaganum xaneibHo-
KHJIKOTO PAaCTBOPUTENIS HA KOXKHBIE TIOKPOBBI M CJIM3UCTBIE 000JI0UKH HEOOXOIU-
MO UX Cpa3y ke CHATb CaJI(PETKOI, a COOTBETCTBYIOLINI yJaCTOK MPOMBITh TETLION
BOJIOW C MBLJIOM.

OtpaboTaHHBIE 3KCTPAKThI, COJAECpPIKAIIME YETHIPEXXJIOPHUCTBIA YIIIEPO/,
ClIeyeT MOMEIATh B OTAEIbHYIO I'€PMETHYHO 3aKPBIBAIOIIYIOCS CKIIHKY U
3aTEM CJIMBATh B OPraHWYECKHE OTXOZBI (HE CMEIIMBAIOIIMECS C BOAOMW), KOTO-
pbI€ COOMPAIOTCS U YTUIU3UPYIOTCS B CHIELIMATIBHOM MOPSIKE.

[TonoGHble mpaBwiia HEOOXOAMMO COOJIONATh TAKXKE NMPU KOHCEPBALUU
poO ¢ UCTIOJIb30BaHUEM XJIOpOdopMa.

2.1.5. OT60p Mpo6 BOAbLI U X KOHCEPBALIMS

OT160p npod — oneparysi, OT IPABUIBLHOIO BBIMOJIHEHUS KOTOPOM BO MHO-
TOM 3aBHCUT TOYHOCTH TIOJIYYaeMbIX pe3ysibTaToB. OTOOp Mpobd mpH MOJIEBBIX
aHaiM3ax HEOO0XOJMMO TUIAHMPOBATh, HaMeuas TOYKU U TIIyOMHBI O0TOOpA,
MEPEUYCHb OMpPEAeNIIeMbIX MOKa3aTesei, KOJMUYEeCTBO BOIBI, OTOMpPAEMON IS
aHaJin3a, COBMECTUMOCTbh CIIOCOOOB KOHCEpPBAIMHU MPOO 7151 UX MOCIETYIOIIETO
aHanmm3a. Yame Bcero Ha BOJOEME OTOMPAIOTCS TaK HA3bIBAEMBIE pA308ble
npodwvl. OIHAKO TIpU OOCIIEIOBAaHUM BOJOEMAa MOKET BO3HUKHYTH HE0OXOIH-
MOCTh O0TOOpa Cepwii MEPUOTUIECKUX U PETYJLIPHBIX MPOO — U3 TOBEPXHOCT-
HOTO0, TJTyOMHHOTO, MPUJOHHOTO CJIOEB BOJ U T.1. [IpoObl MoryT OBITH OTOOpa-
Hbl TaKX€ U3 MOJ3EMHBIX MCTOYHUKOB, BOJIOMPOBOJA U T.M. YCpPEIHEHHBIC
JTAaHHBIC O COCTABE BOJI IAIOT CMeulanHble npoowl.

B HOopmatuBHBIX nokymeHTax [3, 4, 5, 6, 13, 14, 20, 34] onpeneseHsl oc-
HOBHBIC TIPABWJIA M PEKOMEH IAINN, KOTOPHIE CIETyeT NCIOIB30BaTh IS TTOJTY-
YEHHUsI PENpEe3eHTATUBHBIX Mpo0. Paznuunble BUIIBI BOAOEMOB (BOJOUCTOYHH-
KOB) 00YCIIOBJIMBAIOT HEKOTOPHIE OCOOEHHOCTH 0TOOpa MPOO B KAXKJAOM CIIydae.
PaccMOTpyM OCHOBHBIE U3 HUX.

Ilpo6bt u3z pex u 600HbBIX NOMOKOB OTOUPAIOT JUIS ONIPEICIICHNS KaueCcTBa
BO/IbI B OacceilHe peKu, MPUTOJHOCTH BOJBI ISl MUIIEBOTO HCIOJIb30BAHMUS,
OPOIICHHMSI, JIJIS1 BOJOIIOS CKOTA, phIOOpa3BeIeHUsI, KyTIaHHsI ¥ BOJTHOTO CIIOPTAa,
YCTAHOBJICHUS] UICTOYHUKOB 3arpsi3HEHMSL.

Jlsis ompenienieHns BIUSHUSL MeCTa cOpoca CTOYHBIX BOJ M BOJ TIPUTOKOB
npoObl OTOMPAIOT BBINIE MO TEYEHUIO M B TOYKE, TJ€ MPOU3OILIO IMOJIHOE
cmemeHne Boa. Cienyer UMeTh B BUIY, UTO 3arps3HEHUS MOTYT OBITh HEpaB-
HOMEPHO PaCIPOCTPAHEHBI MO MOTOKY PEKHU, MO3TOMY OOBIMHO MPOOKI OTOU-
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paroT B MeCTax MaKCUMalIbHO OypHOTO T€UEHHs, Il MOTOKH XOPOIIO MepemMe-
mmBaroTcs. [IpoO0OTOOPHUKHN MOMEIIAIOT BHU3 MO TEYEHUIO MOTOKA, pacrosia-
rast Ha Hy>KHOM TJTyOUHeE.

Ilpoo6wt u3z npupoouvlx u UCKyccmeeHHbIX 03ep (npy0oe) OTOUPAIOT C
TEMH K€ IEJISIMU, YTO U TPOOBI BOABI U3 pek. OaHaKo, yUUThIBAs NJIUTEIb-
HOCTh CYIIIECTBOBAHHMS O3€pP, HA MEPBbIN MJIaH BHICTYIIAET MOHUTOPUHT Kaye-
CTBa BOJBI B T€UEHUE JJIUTEIHLHOTO MEPHOJIa BPEMEHU — HECKOJIBKUX JIET (B
TOM YHUCJI€ B MECTax, MpeAnojaraéMblXx K HMCIOJIb30BAHUIO YEIOBEKOM), a
TaK)K€ YCTAHOBJICHUE TMOCIEJICTBUA AHTPOIMOTEHHBIX 3arpsi3HEHUN BOJBI
(MOHUTOPHUHT e€e cocTaBa, CBOWCTB). OTOOp MPoO M3 03ep MOKEH OBITH
THIATENBHO CIUIAHUPOBAH AJISl MOJIy4eHUsT MH(OpMalMh, K KOTOPOM MOXKHO
ObUIO Obl MPUMEHSITh CTATUCTUYECKYIO OIIEHKY. (ClabomnpoTOYHBIE BOJOEMBI
UMEIOT 3HAUYUTEIbHYI0 HEOJHOPOIHOCTh BOJABI B TOPU30HTAIILHOM HaIllpaBJe-
Hud. KaduecTBO BO/IBI B 03€pax 4acTO CUJIBHO Pa3fIMyaeTcs M0 TIIyOuHEe U3-3a
TEPMUYECKON CTpaTU(UKAIIUN, TPUIUHON KOTOPOH MOTYT OBITh POTOCHHTES B
MOBEPXHOCTHOM 30HE, MOJAOTPEB BOJbI, BO3JICUCTBUE JOHHBIX OTJIOKEHUU U
np. B Oonbmiux riay0OKUX BOJOEMax MOXKET MOSIBIATHCA TaKKE BHYTPEH-
HSIS LIUPKYJISIIHS.

Crnemyer OTMETUTD, YTO Kaue€CTBO BOJbI B BojOeMax (Kak 03epax, TaKk W
peKax) HOCUT IUKJIMYECKUM XapakTep, MpudeM HaOJI0JaeTcs CyTOYHas U ce-
30HHAs! MUKINYHOCTD. [10 3TON mpuvnHE eKeTHEBHbIE MPOObI CIEeyeT OTOU-
paTh B OJIHO U TO K€ BpeMs CYTOK (Hampumep, B 12 4acoB), a MpoAOJIKUTEIb-
HOCTh CE30HHBIX MCCIIEOBAHUM JOJKHA ObITh HE MEeHee | rojia, BKiItovyas uc-
clieoOBaHMsI cepuil MpoO, OTOOpAHHBIX B TEUEHUE KaXIOTO BPEMEHM Troja.
DT0 0COOEHHO BAXKHO JUJISI ONPEJICTICHUS] KAYeCTBa BOJIbl B PEKaxX, UMEIOIIHNX
PE3KO0 OTINYAIOIIHUECS PEKUMbI — MEXEHb U TTaBOJOK.

Ilpoowr enaxcuvlx 0caokos (00>c0a u CHe2a) YPE3BBIYANTHO UYBCTBU-
TEJIbHBI K 3arpsi3HEHUSIM, KOTOPbIE MOTYT BOZHUKHYThH B MPOOE€ MPHU UCTIOJb-
30BaHUU HEJOCTATOYHO YUCTOM MOCY[bI, MOMAlaHud MHOPOAHBIX (HE aTMO-
chepHOro MPOUCXOKIAEHHUSI) YacThIl U Ap. CUuTaercs, 4To IPoObl BIAXKHBIX
OCaJIKOB HE CJIEYyeT OTOMpaTh BOJIU3U UCTOUHUKOB 3HAUYUTEIbHBIX 3arpsi3-
HEeHUI atMocdepsl — HampuMep KOTENbHBIX WU TOLl, OTKPHITHIX CKIIa0B
MaTepUalioB U YJI0OpEHUM, TPaHCIIOPTHBIX Y3JIOB U JIp. B moa00HbIX ciyda-
X mpo0a ocagkoB OyAET UCHBITHIBATh 3HAYUTENIBHOE BIMSIHUE YKa3aHHBIX
JIOKaJIbHBIX UCTOYHUKOB aHTPOTIOT€HHBIX 3arpsi3HCHUM.

OOpa31pl 0CaKOB COOUPAIOT B CHEIUAIbHBIE €MKOCTH, MPUTOTOBJICH-
HbI€ U3 HEUTpalbHBIX MaTepuanoB. JloxeBas Boga coOUpaeTcs Mpu MmoMo-
1 BOPOHKH (nuameTpoMm He MeHee 20 cM) B MEpHbIM HWIMHAP (WA He-
MOCPEJICTBEHHO B BEJIPO) U XPAHUTCS B HUX JI0 aHaiu3a. PacueT konmdyecTna
ocankoB (N) B MuummMerpax nmpoBoauTcs 1Mo Gopmyiie:

h= v :dZ_H
np° D*’
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rae V — 00beM coOpaHHOM TPOOBI OCAIKOB, MJT,

D — nauamMeTp BOPOHKH, CM;

d — nmaMeTp MEpPHOIo IHUIMHAPA, CM;

H — BrIcOTa CTO10a COOpPAaHHOM KUIKOCTH.

OT60p 1po0 cHera 0OBIYHO MPOBOJIST, BbIPE3asi KEPHBI HAa BCIO TIIYOUHY
(10 3emum), IpUYEM JieJaTh ATO 11eJIeCO00pa3HO B KOHIIE MEPHO/ia OOUIbHBIX
cHeromnajioB (B Havasie mapra). O0ObeM CHera B MEPEBOJIE HA BOJY MOKHO
Tak)Ke BRIYUCIUTH TI0 BRIIETPUBEIEHHON Gopmyte, e D — nuameTp kepHa.

Ilpo6vl 2pynmoevix 600 OTOMPAIOT ISl ONPENEIICHUS TPUTOTHOCTHU
I'PYHTOBBIX BOJI B KAU€CTBE UCTOYHMKA MUTHEBOUW BOJBI, @ TAKKE JJI TEX-
HUYECKUX WUJIM CEJIbCKOXO3SMCTBEHHBIX IIEJEH; ISl ONPEeICIICHUS BIUSHUS
Ha Ka4eCTBO I'PYHTOBBIX BOJ MOTEHIIMAIBLHO OMACHBIX XO3IUCTBEHHBIX 00b-
€KTOB; MPH MPOBEICHNN MOHUTOPUHTA 3arPS3HUTENICH TPYHTOBBIX BOJI.

['pyHTOBBIE BOABI H3y4aIOT, OTOMpPAs MPOOBI N3 apTE3NAHCKUX CKBAKHH,
KOJIOJIIIEB, poAHUKOB. CieayeT UMETh B BUJY, YTO Ka4€CTBO BOJIbI B pas-
JUYHBIX BOJIOHOCHBIX TOPHU30HTAX MOYKET 3HAYUTEIHLHO PAa3IndaThCs, MOITO-
My TIpH O0TOOpE MPOOBI TPYHTOBBIX BOJ CIEAYET OLIEHUTHh JOCTYITHBIMHU CIIO-
cobaMu TJIyOMHY TOPU30HTA, U3 KOTOPOro oToOpaHa mpobda, BO3MOXKHbIE Tpa-
JTUEHTHI TOJA3EMHBIX MOTOKOB, MHGOPMAIIUIO O COCTaBE IMOJ3EMHBIX MOPOI,
gyepe3 KOTopbie MposeraeT ropu3oHT. [lockonabky B TOYke OTOOpa MPOOBI
MOTYT CO37aThCS KOHIICHTPAIIMU PAa3INYHBIX MPUMECEH, OTIUYHBIE OT HX
KOHIICHTPAIM B BOJOHOCHOM CJI0€, HCOOXOIMMO OTKAUYMBaTh U3 CKBaKHHBI
(uMm U3 poJHUKA, Jelias B HEM YyriyOJieHHEe) BOJly B KOJMYECTBE, JOCTATOYU-
HOM JIJISI OOHOBJICHUSI BOJIBI B CKBOXKUHE, BOJIONIPOBOJIE, YIITYOJEHUU U T.1.

Ilpoobt 60061 U3 6000NPOBOOHBIX cemell OTOUPAIOT B IIEJIAX OMpeEeIie-
HUs OOIIEero ypoBHsI KadecTBa BOJOMPOBOIHON BOJIbI, IMOUCKA MPUYUH 3a-
IPSI3HEHUS PACTIPEICTUTEIHLHON CUCTEMbI, KOHTPOJISI CTENIEHU BO3MOXKHOTO 3a-
TPSI3HEHUS MUTHEBOM BOJIBI MPOTYKTaMU KOPPO3UH H JIP.

JIyist monmydeHust penpe3eHTaTUBHBIX TPo0 TPU 0TOOPE BOJIBI BOJAOMPO-
BOJIHBIX CETEW COOJIIOJIal0T CIIEAYIOINUE TPaBUia;

— 0oTOOp MpOoO MPOBOJST MOCIie ciycka BoJbl B TeueHue 10-11 mun —
BPEMEHH, OOBIYHO JOCTATOYHOTO JIsi OOHOBJIEHUS BOJABLI C HAKOMHBIITUMUCS
3arpsS3HUTEISIMU,

— 71 0TOOpa HE UCIOJB3YIOT KOHIIEBbIE YYaCTKH BOJIONPOBOJHBIX Ce-
TeH, a TaK)Ke y4acTKH ¢ TpyOamMu Majioro auametrpa (menee 1,2 cm);

— JI71s 0TOOpa UCTMOIB3YIOT, 110 BO3MOXHOCTH, YYaCTKH C TYpOYJIE€HTHBIM
MMOTOKOM — KpaHbl BOJIM3M KJIallaHOB, U3THO0B;

— [pu 0TOOpE MpoO BOJIa TOKHA MEJIJIEHHO T€Yh B IPOOOOTOOPHYIO €M-
KOCTb JIO €€ MePEeIOJHEHUS.

Ot60p mpoO ¢ 1enbI0 OmpejiesieHrs cocTaBa BOJAbI (HO HE KadecTBal)
MIPOBOJIMTCS TaKXe MPU U3YUYCHUH CTOYHBIX BOJI, BOJI MAPOKOTEJIbHBIX yCTa-
HOBOK U Jip. [lomoOHbIe pabOThl UMEIOT, KaK MPaBUIIO, TEXHOJOTHYECKUE
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end, TpeOylT OT MepcoHala CIeUaIbHOM MOATOTOBKH U COOIIOJAEHUS
JOTIOJIHUTEIBHBIX TTpaBuil O0e3omacHocTH. [losieBbie MeTOAbI BIOJIHE (U Yac-
TO BecbMa 3((HEKTUBHO) MOTYT OBITh MCIOJB30BaHbl CHEHUAINCTAMU U B
ATUX CIy4asix, OJHAKO, N0 YKa3aHHbIM MPUYMHAM, Mbl HE OyJeM pEKOMEH-
JIOBaTh UX K paboTe 00pa30oBaTENIbHbIM YUPEXKACHUSM, HACEIICHUIO U 001I1e-
CTBEHHOCTH.

[Ipu orbGope mpobd ciemyer oOpaiiarh BHHUMaHue (M (DUKCHUPOBATH B
MPOTOKOJIE) Ha COMPOBOXKJIABIINE OTOOP MPOO TUIPOTOTHMUECKHE U KIUMa-
TUYECKHE YCJIOBUSA, TaKUe, KaK OCaJKW M UX OOWIHe, MaBOJIKH, MEKEHb U
3aCTOMHOCTH BOJIOEMA U JIP.

[IpoObl BOABI 1711 aHAIM3a MOTYT OTOMPATHCS KaK HEMOCPEIACTBEHHO
nepeja aHajIu30M, Tak U 3a0iaroBpeMeHHo. s ordopa mpod crennanucThl
UCHOJIB3YIOT CTaHJIApTHBIE OATOMETPHI JIMOO OYyTHUIM BMECTUMOCTHIO HE
MeHee | JI, OTKpbIBaroIIMeECs U HaIOJIHAIOIINECS Ha TpeOyeMol rinyOune. B
CBSI3M C TEM, YTO JIJIsl aHAJIN3a TOJIEBBIMUA METOJIaMU IO KaKOMY-TM00 OJHOMY
MoKa3aTelto (3a UCKIIIoYEeHHeM pacTBopeHHoro kuciopojaa u BIIK) o0bruHO
noctatouyHo 30-50 M1 Bojbl, OTOOP MPOO HEMOCPEACTBEHHO NEPE] aHAIIN-
30M MOJKET OBITh BBITIOJHEH B KOJIOY BMECTUMOCTHIO 250-500 mut.

[TonsiTHO, YTO MOCYJa JIJIst 0OTOOpa Mpod JoJKHA ObITh uncToM. Unctora
NOCYJIbl 00€CTIeUnBAETCS MPEABAPUTEILHBIM MBITHEM €€ TopsdYeil MBLUTbHOU
BOJIOM, MHOTOKPATHBIM CITOJIACKMUBAHUEM YUCTOU TEIJION BOJIOM.

CTI/IpaJIbHLIe IOPOIIKHA U XPOMOBYI0 CMECbH HE HCII0JIb30BATh!

B nanbHelmeM ais ordopa mpo0 KelnaTeibHO UCIOIb30BaTh OAHY U TY
xe nocyay. Cocynbl, peaHa3HaueHHbIe 1is1 0TOOpa Mpoo, mpeaBapUTEIHLHO
THIATEIFHO MOIOT, OTIOJIACKMBAIOT HE MEHEE TPEX pa3 0TOMpaemMoil BOJoM u
3aKyIMOPUBAIOT CTEKJISHHBIMH WJIW TIJIACTMACCOBBIMHU TMPOOKAMH, TPOKHIIS-
YEHHBIMU B JIUCTWLIUPOBAHHOM Boje. Mexay mpoOkoi U 0TOOpaHHOM Mpo-
OOl B COCyJi€ OCTaBIIAIOT BO3AyX o0bemMoM 5-10 mui. B o0uiyto nocyny oTou-
patoT npoOy Ha aHaJINU3 TOJBKO T€X KOMIOHEHTOB, KOTOPbIE UMEIOT OJIMHAKO-
BbI€ YCJIOBHS KOHCEPBAIIUU U XPAHEHUSI.

Ot60p 1p00, HE TIpeAHA3HAYEHHBIX IS aHAIM3a cpaszy ke (T.e. OTOH-
paeMbIX  3a0JaroBpEMEHHO), MPOU3BOJMTCA B  TIEPMETHYHO  3aK-
PBHIBAIOIIYIOCA CTEKJISIHHYIO WJIM IJIaCTMAaccoByrO (KeiaTenbHO (¢To-
POILIACTOBYIO) MOCYAY BMECTUMOCTBIO HE MeHee 1 1.

JIJist TIoJTydeHus TOCTOBEPHBIX PE3yIhbTAaTOB aHAIN3 BOJIBI CJIEAYET BBI-
MOJIHATH, IO BO3MOKHOCTH, CKOpee. B Boje MpoTeKkaroT mpolecchl OKUce-
HUS-BOCCTAHOBJICHUS, COPOLIMU, CEAUMEHTAIMN, OMOXMMHUYECKHUE Tpoliec-
Cbl, BBI3BAHHBIE KU3HEIEATEIbHOCTHIO MHKPOOPraHU3MOB, U Ap. B pe-
3yJbTaTe€ HEKOTOpPbIE KOMIIOHEHTBHI MOTYT OKHCHSTHCS MM BOCCTaHABIIH-
BAaThCS: HUTPATHl — JO HUTPUTOB WJIW HOHOB aMMOHUS, Cylb(harbl — 10
CyJIb(PUTOB; KHCIOPO MOXKET PACXOJ0BATHCS HA OKHUCICHUE OPTaHMIECKHUX
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BemecTB U T.l. COOTBETCTBEHHO MOTYT M3MEHATHCS U OPraHOJENTUUYECKUE
CBOMCTBa BOJIbI — 3allax, MPUBKYC, LIBET, MyTHOCTb. bruoxnuMuueckue mporec-
Cbhl MOKHO 3aMEUINTh, OXJIAAUB BOAY A0 TemrepaTypsl 4-5 °C (B X0101uIb-
HHUKE).

OpnHako, naxke BiaJes MOJIEBBIMM METOJIAMH aHAJIN3a, HE BCErJa €CTh
BO3MOKHOCTbh BBINIOJHUTH aHAJIU3 Cpa3y ke mocie oToopa npoowl. B 3aBu-
CUMOCTH OT TIPEJIoJiaraeMoil MpoIOIKUTEIFHOCTA XPAaHSHHSI OTOOPaHHBIX
po0 MOXET BOSHUKHYTh HEOOXOAMMOCTh B UX KOHCEpPBAIUU. Y HUBEPCAJIb-
HOIO KOHCEPBUPYIOLIETO CPEACTBA HE CYLIECTBYET, MOITOMY MPOOBI Jis
aHanm3a OTOMPAIOT B HECKOJIBKO OyThUIeH. B KaXknoi M3 HUX BOY KOHCEPBH-
PYIOT, 100aBIIsIsi COOTBETCTBYIOIINE XMMHUKATHI B 3aBUCUMOCTH OT OTpeersie-
MBIX KOMIIOHEHTOB.

B Tabn. 21 npuBeneHbl cnocoObl KOHCEpPBAIMKM, a TAaKKE€ OCOOEHHOCTHU
orbopa u xpanenus: npoO. [Ipu aHanuze BOABI HA HEKOTOpbIE MOKA3ATEIH
(Hanmpumep, pacTBOPEHHBIA KUCIOPO, (heHobl, HE(DTENPOIYKThI) K OTOOPY
npo0 MPeabIBISIIOTCS 0coOble TpeOboBaHud. Tak, Mpu OMpeaesIeHUH PacTBO-
PEHHOTO KHCIIOPOJia U CEPOBOJOPOIA BaXKHO HUCKIIOYUTH KOHTAKT MPOOBI C
aTMOC(EpPHBIM BO3/yXOM, MOATOMY OYThUIM HEOOXOJUMO 3aloJHATH MPHU
oMol cudoHa — pe3MHOBOM TPYOKH, OITYIIIEHHOI /10 THA CKJISIHKH, 0OecTie-
41Bas NepeMBaHUE BO/IbI Uepe3 Kpail MpH nepenoaHeHuu ckissHku. [ToagpooHo
0coObIe YCIIOBUSI MpU 0TOOpE MPoO (€Ciiv OHU CYIIECTBYIOT) MIPUBOISATCS MPU
OMHUCAaHUU COOTBETCTBYIOIIMX aHATM30B.

Tabmnuma 21
Cnoco0bl KOHCepBalUU, 0COOEHHOCTH 0TOOPA M XPaHEHUS NMPOO
. Crioco0 xoHCcepBaluu U |  MakcuMallbHOE OcobenHoctu
AHaIM3UpyeMbIi
HOKA3ATCIE KOJIMYECTBO KOHCEPBaH- | BPEMs XpaHEHUs orbopa
Ta Ha 1 J1 BOABI pOOBkI U XpaHeHUs pod
1 2 3 4
AKTHBHBIN XJIOp He koHCcepBHpyIOT Heckoibko MUHYT
AmMmuak um uoHbl am- | He koHCepBUpYIOT 2 qaca —
MOHHUS He koHCcepBHpyIOT 1 cyr. Xpanuts npu 4°C
2-4 mn xnopodopma wiu | 1-2 cyr. -
1 mn xoH1t. H,SO,4
BIIK He xoHcepBupyroT 3 yaca O1Oupare TOJNBKO B
CTEKJIIHHbIE OyThUIN
B3gewennsle Bemect- | He koncepBupyroT 4 yaca Ilepen aHaJIU30M
Ba B300JTaTh
Bxkyc u npuskyc He xoHcepBupyroT 2 yaca O1Oupare TOJNBKO B
CTEKJIIHHBIE OyThUIN
Bonoponnsiii mokasa- | He koncepBupyror ITpu orbope mpo- -
TeNb OBl
He xoncepBupyror 6 yacoB B Oyremm He ocTaB-
JATh Iy3BIPBKOB BO3-
ayxa, IpeloXpaHsITh
OT HarpeBaHus
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IIpooonocenue maon. 21

1 2 3 4
I'upoOnoHTHI He koHcepBupytor 2 CyT. —
XKenezo obuiee He xoncepBupytor 4 yaca —
2-4 wmn xmopodopma | 2 CyT. -
WK 3 MJ KOHII. a30T-
HOM kucnoTel (mo pH
2)
XKectkocTs obmas He xoHcepBupyror 2 CyT. -
3amax (6e3 HarpeBa- | He koHCepBUPYIOT 2 yaca OtbupaTh TOJNBKO B
HUSA) CTEKJITHHBIC OyThUIN
Kanbumit He koHcepBupytor 2 CyT. -
KapOoHnaTsr He xoHcepBupyor 2 CyT —
Meramnsl  Tskensle | He koHCepBHPYIOT B nenp oTO0pa -
(menp, CBHHEILI, | 3 MJI a30THOM KHUCIO- | 3 CYT. -
IIUHK) ThI (70 pH 2)
MyTHOCTB He xoncepBupyror 2 yaca Ilepen aHaJIU30M
B300JITaTh
Hedrenponyktsr He xoncepsupytor B nens otbopa | OTOuparh B CTEKIISH-
Hble OyTbuIM, JUIA
aHaJIM3a HUCHOJB3YIOT
BECh 00BEM MTPOOBI
2-4 MIJI YeTBIpexXJo- | 5 CyT. -
PHUCTOrO yriepoja
OkcTpakuus Ha Mecre | 1 mec. -
otbopa
Huxkens He xoncepBupyior B nenp oTO0pa —
3 M KOHII. a3orHOH | 1 Mmec. -
KHCJIOTHI (110 pH 2)
Hurpatsl He koHcepBupytor 2 yaca -
2-4 mn xjaopodopma 3 cyT. Xpanutb npu 4°C
Hutputst He koHcepBupytor 2 yaca -
2-4 M xsopodopma 3 cyT. Xpanuts npu 4°C
OxucnsieMocth Ou- | He KoHCEpBUPYIOT 4 yaca —
xpomaTtHas (XIIK) 10 M H,S0O, 1 cyr. Xpauuts npu 4°C
OxkucnsieMocth niep- | He koHCcepBUPYIOT 4 yaca —
MaHraHaTHas 50 wMn  pactBopa | I cyr. Xpauuts nipu 4°C, ripu
H,SO, (1:3) ONPEJICTICHUN  YYHThI-
BaTh KOJMYECTBO TPH-
0aBJIEHHOMN KHUCIIOTHI
[TenncrocTh He xoHCcepBupyroT B nenp oTO0pa -
[Ipo3paunocTs He xoHcepBupyror 4 yaca -

PactBopeHHBIN  KH-
CI10poa

He xoncepBupytor

1 cyr.

OT6upaTh B KHCIO-
pPOIHBIE CKJISTHKH U
¢uKcupoBaTh Ha Mec-
Te oTObOopa

128




Oxonuanue maon. 21

1 2 3 4
CepoBonopon He koHcepBupyrot 1 cyr. Otbupath B OTIENb-
(cynbduabr) HbIE CKIITHKU U (PUK-
CUpOBaTh Ha MeCTe
otbopa

Cynbsdatsl He xoHcepBupytor 7 CyT. -

docdatsl (monu- | He koHCEpBUPYIOT B nenp orGopa —

docdarsl,  oOmuit | 2-4 M xmopohopma 1 cyt -

hocdop)

dropunsl He xoncepBupytor 7 cyT. OT6upaTh B OJHUITHU-
JIEHOBYIO ITOCYY

XJI0pHU bl He xoHcepBupytor 7 CyT. -

[[BeTHOCTH He xoHncepBupytor B nenp orGopa -

2-4 mn1 xnopodopma 1-2cyr -

CrnenyeTr uMeTh B BHY, YTO HH KOHCEpBaIys, HU (pukcaius He obecrie-
YUBAIOT MMOCTOSIHCTBA COCTaBa BOJBI HEOTPAHUUCHHO J0aT0. OHU JIUIIH CO-
XPaHSIIOT Ha OMpEEJICHHOE BPEMsI COOTBETCTBYIOIINN KOMIIOHEHT B BOJIE,
YTO MO3BOJISIET IOCTABUTH MPOOBI K MECTY aHaJIW3a — HaIPHUMEP, B TOJICBOM
Jarepb, a Mpu HEOOXOIMMOCTH — U B CHEIUAIM3UPOBAHHYIO JIAOOPATOPHIO.
B nporokonax oT6opa u aHanu3a npod 00s3aTeIbHO YKA3bIBAKOTCS JAThl OT-
O0opa u aHaM3a Ipoo.

2.2. 'uapoOuoIorHYecKre METOAbI AHAJIN3A

[Ipu orieHke KauyecTBa BOJIbI, KPOME MHTETPAIbHOM OIIEHKH, B Pe3yJbTare
KOTOPOM YCTaHABIMBAETCA KJIACC KAYECTBA BOJBI, & TAKXKE THAPOOHNOIOTHYECKOM
OLICHKH METOJIlaMU OWOMHJIMKAIIUM, B PE3YJIbTaTE€ KOTOPOW yCTaHABIMBAETCS
KJIACC YMCTOThI, MHOTJ]Aa BCTPEUAETCSA TAaKXKE TaK Ha3bIBaemasi KOMIUJIEKCHas
OLICHKAa, OCHOBY KOTOpPOM COCTAaBIISIIOT METOABI OnoTectupoBanus. [locneanue
OTHOCATCSl TAKKe K TMAPOOHOJIOTMYECKAM METOJaM, HO OTIMYAIOTCS TEM, UTO
MO3BOJISIIOT OMPEACTUTh PEAKIIUIO BOJHOW OWOTHI HA 3arps3HEHUS M0 pa3jiny-
HBIM TECTOBBIM OpraHU3MaM — Kak Ipocteiimmm (MHGYy30pusM, nadHUsIM), TaK U
BBICIIUM — pblOaM (TynmusiM). Takast peakiys WHOT/Ia SABJsieTC Haubosiee moka-
3aTeIbHOM, OCOOEHHO MPUMEHUTENILHO K OIIEHKE KauyeCTBa 3arpsi3HEHHBIX BOJI
(MPUPOJTHBIX W CTOYHBIX), U TO3BOJISIET OMPEIEIATH JaXXe KOJIMYECTBEHHO KOH-
HEHTPAIUU OT/ICTbHBIX COSTMHEHUH.

I'uapodmnonornyeckne nokaszareau. O KauecTBe BOJbI B MPECHOBOTHOM
BOJIOEME, a TAKKE O €r0 HKOJOTHUYECKOM COCTOSIHUM, MOKHO CYJUTh HE TOJIBKO C
MOMOIIIbIO PUOOPOB, HO U C TIOMOIIbIO OOUTAIOIIUX B BOJOEME >KUBBIX Opra-
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HU3MOB — THIPOOMOHTOB. COOTBETCTBYIOIINE METObI OIICHKH Ha3bIBAIOT T'MI-
POOHOIOTMYECKUMU.

[1naHKTOH — COBOKYITHOCTH >KUBBIX OOHMTaTeNeil BOAOEMa, HE CIIOCOOHBIX
aKTUBHO TIEPEBUTaThbCAd WJIM MEIJICHHO TEPEABUraloIIMXCsa, HO HE MPOTHBO-
CTOSIIIINX TOKaM BO/IBI.

DUTOIUIAHKTOH — COBOKYIMHOCTh PACTUTENBHBIX OPraHU3MOB BOJIOEMA, HE
CHOCOOHBIX aKTUBHO IMEPE/IBUTATHCS, — BAKHEHUIIINN KOMIIOHEHT BOJIHBIX CUCTEM,
aKTUBHO y4acTBYET B (DOPMUPOBAHMU KAueCTBa BOJBI U SIBISICTCA UyTKUM MOKa-
3aTeJieM COCTOSIHUS BOJHBIX 3KOCHCTEM U BOJIOEMA B IIETIOM.

[Tpu ruapoOHOIOrNYecKOl OIIEHKE COCTOSIHUSL BOJOEMOB U Ka4eCcTBa BOIbI
MOKa3aTesiMy, B OOIIEeM cliydae, MOTYT ObIThb BHJIOBOW COCTaB, KOJMYECTBO U
oromacca ruipoOMOHTOB, a TaKXKe TPO(PHOCTH U carTpoOHOCTH BOOEMA.

OObexkTaMu TUAPOOUOIOTMYECKON OIIEHKH MOTYT OBITh (DUTO- M 300TLIaHK-
TOH, OEHTOC, MaKpO(UTHI, pbIObI U 1p. [loydeHbl Hay4YHbIE JAHHBIE O TOM, YTO
MOBBIIIEHHOE COJIEPKAHUE B BOJIE PA3IMUHBIX TOKCUKAHTOB MPUBOJIUT K MAcCO-
BBIM HapYIICHUSIM SMOPUOHAIBHOTO W JMYUHOYHOTO PA3BUTHUS, MOSBICHUIO
MHOTOYHUCIIEHHBIX YPOJACTB. Y MOJIOAU PbIO HEPEIKO PA3BUBAIOTCS TOKCUKO3HI,
BBIPKAIOIIMECS B MOSBICHUU OIMYXOJIEH M HapyIIEHWU OTIENbHBIX OPraHOB
(me4yeHb, MO3T, xaOepHbIi anmnapat u jap.). Kpome Toro, B 01HOM U TOM e BO-
JI0OEME MOTYT OBITh aKBAaTOpPUW C HEOJIArONMPUATHBIMHU YCIOBHSIMH JUIS THIPO-
OHOHTOB.

TakuM 00pa3oM, MHOTHE BOJIHBIE OPTaHU3MbI UMEIOT OCOOCHHOCTH, TIO3BO-
JISIFOLIUE paccMaTpUBATh UX KaK MHAUKATOPHBIE BUIBI — T.€. BHUJIbI, YyBCTBU-
TEJbHBIC K 3arpsS3HEHUIO BOJIbI, TPUYEM pa3Hble OpraHu3Mbl 00JaAal0T pas-
HOM YYBCTBUTEJIBHOCTBIO K 3arpsi3HEHHIO BOJbl. Hampumep, npu odpadoTke
npo0 300IJIaHKTOHA CIEHHAIUCTBl 0c000€ BHUMaHUE OOpallaloT Ha Clie-
TYIOIIHE MMOKa3aTelu:

1) BUAOBOW COCTaB W paclpeaeiieHue 300IIaHKTOHA, COOTHOIICHHE
B HEM OT/ICJIBHBIX TPy (IIPOCTEHIINX KOJIOBPATOK, BETBUCTOYCHIX PAYKOB
H 1Ip.);

2) HATM4YWEe BUJOB — HWHJIWKATOPOB 3arpsi3HEHUS B COCTaBE KOMILICKCA
JOMUHUPYIOIIUX BUOB;

3) 3HaueHWe WHJEKCAa BHIOBOTO pa3sHooOpa3us IlleHHOHA 1O 300TUIaHK-
TOHY, €ro MPOCTPAHCTBEHHAS] U MHOTOJIETHSISA TUHAMUKA,

4) OTHOCHUTEIPHOE KOJUYECTBO B MPO0aX MEPTBBIX M TOBPEKICHHBIX
TJTAHKTOHHBIX KUBOTHBIX;

5) HanMuue ypoUTMBBIX GOPM M OIyXOJIeH Y PauKoB;

6) posib COOOIIECTBA THAPOOMOHTOB B CAMOOYHIIICHUU BOJOEMOB H JIp.

BoAbIIMHCTBO THIPOOUOTOTMUECKIX METO/I0B, KOTOPBHIE MOTYT IPUMEHSITh
CTYACHTBI, OTHOCATCS K MeToaM OnouHuKaiuu. CyIliecTBYIOT METObI OHo-
WH/IMKAIMH, TTO3BOJIAIONIME MOYYUTh JOCTATOYHO TOYHBIE 3aKIIOYEHHS O Ka-
YECTBE BOJIbI, XOPOILIO COTTIACYIOIIMECS C TAHHBIMUA THIPOXUMHUYECKUX HCCIie-
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noBaHuil. OnHako paboTaTh TaKUMH METOJaMU MOTYT JIMIIb CIIEIHUATIUCTBHI,
3HAOIINE BOJHBIX OOUTATENCH «B JIMII0» M UMEIOIIUE OIBIT PaOOTHI.

B mnpaktudeckoit paboTe CTYJIEHTHI HCIOIB3YIOT MNPEUMYIIECTBEHHO
JUIIb JIBA METOJIa, KOTOPBIE COYETAIOT B c€0€ MPOCTOTY B pabOTE U TOYHOCTh
orleHKH. K HUM OTHOCSITCSI METO/IbI ONpeieNIeHNst OMOTUYECKUX UHAEKCOB By-
nuBucca u Maiiepa. ImeeTca B BUAY HECKOJIBKO YIIPOIIEHHBIC BAPUAHTHI Me-
TOIMK ONpeeeHus] OMOTHUeCKNX WHIEeKcOoB BymuBucca m Maiiepa [15, 21,
42]. TlonydeHHbIe ¢ TIOMOIIBIO JAHHBIX METOJOB PE3yJbTaThl MOI'YT CUMTATh-
Cs JMIIb TIPEIBApUTEILHON OlLEHKU. Kpome Toro, ycmemHoe NpuMEHEHUE
JTAHHBIX METOJIOB TPEOYET U3BECTHHIX HABBIKOB, a TAKXKE MUKPOCKOIIA (3KeJa-
TEJbHO — OMHOKYJISIpa) ¥ COOTBETCTBYIOIIMX OMpEIeUTeNeld Ui WITIOCTPU-
POBaHHBIX TaOJIHII.

buotnyecknit nHaexkc BynauBucca pacCuMTHIBACTCSA TOJBKO IPU HCCIIE-
JIOBAHMSX PEK (T.€. MPOTOYHBIX BOJIOEMOB) YMEPEHHOIO TI0SICA U JIA€T OLICHKY
UX COCTOSIHMSA 110 15-OamnbHOoM mikane. OH HENPUroAeH JJIs OIEHKHU COCTOSI-
HUS 03€p U NnpyaoB. [Ipu olleHKe COCTOSIHUS BOJ0EMA 110 MeToly BynuBucca
ONPEACISIOT, KaKWe€ UHAUKATOPHBIE TPYIIIBI UMEIOTCS B UCCIEAYEMOM BOJIO-
eMe, U Jajee OIEHMBAIOT OOINee COCTOSHHUE OCHTOCHBIX OPTraHU3MOB, T..
OoOMTAIONIUX B MIPUIAOHHOM CJIO€ BOJBI. XapaKTEepHO, UTO MeToIMKa BynuBuc-
ca He TpeOyeT omnpeqeyeHrs BCeX MOWMAHHBIX KUBOTHBIX C TOYHOCTBIO J0
BUJ1a. JOCTaTOUHO BBIMOJHUTH OMpPEEICHUE JIUIIb OOHAPYKEHHBIX B MpoOax
IpyIIn OEHTOCHBIX OpraHu3MoB. [Ipu 3TOM 3a rpymmy NpUHUMAETCS 000
BHJI IJIOCKUX Y€pBEH, MOJUIFOCKOB, MHUSBOK, PaAKOOOpa3HBIX, BOJSHBIX Kile-
IIeH, BECHSHOK, CETYaTOKPBUIBIX, ’KYKOB, a TakXKe JI000H BUJI TUYHMHOK JPY-
IMX HACEKOMBIX (32 HEKOTOPBHIMU HMCKIIIOUEHUSIMH). Jlanee 1mo crenuaibHbIM
Ta0auIaM HaxXoAsT 3HA4Y€HWE MHJEKca ByauBucca, xapakTepu3ylolllee HcC-
CJIEAyEMBIN BOJIOEM, U COOTBETCTBYIOLIMM Kiacc kadecTBa BoAbl. Hampumep,
3HaYeHue uHjekca ByauBucca s gaHHoro Bojgoema ot 0 10 2 0amwioB cuu-
TaeTcsl MOKa3aTeJieM OYEHb CHIIBHOTO 3arpsi3HEHUs (COOTBETCTBYIOIIEE 3HA-
YeHHUe Kjlacca KayecTBa BOJAbI — 9-7). B Takux ycClIOBHUSX BOJHOE COOOIIECTBO
HaXOJUTCS B CWJIBHO YTHETEHHOM COCTOSIHMM. 3HAaYeHuEe uHjekca 3-5 0amioB
— 3HAYWTENIbHOE 3arpsi3HeHue Bojoema (4-5 kiacc kadectBa); 6-7 OajioB —
He3HAYuTEeIbHOE 3arps3HeHue (3 kiacc kadectra). st YUCTHIX pek (MMero-
nmx 1-2 Kiacc KadecTBa BOJibl) OOBIYHO XapaKTepHbI OlleHKH 8-10 6asioB, a
WHOT/IA U BBIIIIE.

boiiee mpoCThIM B IPUMEHEHUU SIBJISIETCS METOJI, OCHOBAaHHBI Ha OIpe-
nejaeHnu ouotuuyeckoro uHaekca Maitepa. B ocHOBe MeTo/a JIEKUT MPUYPO-
YEHHOCTh Pa3JIMYHBIX TPYIIT BOJHBIX OECIIO3BOHOYHBIX K BOJOEMaM C OIpe-
JIEJICHHBIM YPOBHEM 3arpsi3HEHHOCTH U MPUMEHUM JJIsI BOJJOEMOB JIFOOBIX TH-
noB. [IpenmyiiecTBo npu onpenesieHuu uHaekca Makepa COCTOUT TakXke B
TOM, YTO HE HYKHO OMPEACNISITh OECITO3BOHOYHBIX ¢ TOYHOCTHIO 10 Buaa. Op-
TaHW3MBI-UHIUKATOPHI IO MeTOAy Maliepa OTHOCST K OJTHOM U3 TPEX UHIUKA-
TOPHBIX TPYIII, IPUBEICHHBIX B Ta0m. 22 [15, 21].
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Tabmuma 22

CocTaB BOJHBIX OPraHM3MOB B HHIHKATOPHBIX Ipynmnax no meroxy Maiiepa [2, 7]

Opranusmsl cpeHen Oo6wuTareny 3arps3HEHHBIX
OobuTaTenyu YUCTHIX BOJ
YyBCTBUTEJIBHOCTHU BOJIOEMOB
JIMYMHKY BECHSHOK bokonuas JIn4MHKM KOMapOB-3BOHIIOB
JInurHKH TOAEHOK Peunon pax IInsaBku
JInuuHKH py4YEHHUKOB JInunnkm cTpekos BonsHou ociuk
JIMYMHKY BUCIIOKPBUIOK JInunHKM KOMapoB- IIpynoBuku
JIBycTBOpYATHIE MOJLIIO- JOJITOHOKEK JInunHKM MOIIKK
CKH MouttocKu-KaTy Ky ManoimeTnHKOBBIE YEPBU
MOoJLITHOCKH-KUBOPOJIKH

OOpaboTka pe3yJpTaTOB, MOJIYYEHHBIX 110 METOy Maiiepa, Takke cpaBs-
HUTEIHHO HEcToXHA. [Ipu 3TOM HY)XKHO OTMETHTbH, KaKHe€ U3 MPUBEICHHBIX B
TaONUIlE WHIUKATOPHBIX TPyl oOHapykeHbl B mpobax. KomuuecTtBo oOHa-
PY’KEHHBIX TPYII U3 IEPBOTO pa3zelia TabIuIlbl HEOOXOAUMO YMHOXKUTD Ha 3,
KOJIMYECTBO TPYII U3 BTOPOro pasjeia — Ha 2, a u3 Tperbero — Ha 1. Ilomy-
yuBIIMECS IUGPHI CKIIABIBAIOT, U 3HAYECHUE CYMMbI XapaKTepU3yeT CTENEHb
3arpsi3HEHHOCTH BojoeMa. Eciu cymma Oonee 22 — Bogoem mmeer | knacc
Ka4yeCTBa, 3HAYEHHSI CyMMBbI OT 17 10 21 roBOpAT 0 BTOPOM KJlacce KadyecTBa,
ot 11 no 16 6amnoB — 3 kiacc kadectBa. Bee 3Hauenust menbie 11 xapakre-
PHU3YIOT BOJIOEM KakK Ipsi3HbIN (4-7 KIacc KayecTBa).

Bonbiioil mHTEpeC Mpu OLIEHKE KayecTBa BOJBI MPEJICTABIAIOT TaKXKe
METO/bl OMOTECTUPOBAHUS, KOTOPHIE MO3BOJISIOT HEMOCPECTBEHHO OIpee-
JUTh PEaKiyio BOJAHOW OMOTHI Ha 3arpsisHeHHe. MeTonbl OMOTEeCTUPOBAHUS
OTHOCSITCSl TAK)K€ K THAPOOHOTIOrHYeckuM MertoaaM. OHU OTJIMYAIOTCS OT Me-
TOJAOB OMOWHIMKAIIMKA TE€M, YTO IO3BOJITIOT OMPEACIUTHh PEAKIIUI0 BOIHOM
OWOTHI Ha 3arpsI3HCHHS MO PA3IUYHBIM TECTOBBIM OpPTaHW3MaM — KakK IIPO-
credmuM (MHPy30pusM, TapHUSIM), TaK U BBICIIUM — pbl0am (rynmnusam). Ta-
Kasi peakilusi UHOT/a SIBJISIETCS HanboJiee MoKa3aTeIbHONW, OCOOEHHO MpHUMe-
HUTEJIBHO K OIEHKE KauecTBa 3arps3HEHHBIX BOJA (IPUPOIHBIX U CTOYHBIX) U
JaXKe MO3BOJISIET KOJMYECTBEHHO ONpPEEsATh KOHIEHTPAIMU OTJIETbHBIX CO-
enuHeHuit. [1o 3Toil mpuurHe MeToAbl OMOTECTUPOBAHUS MHOTJA HA3bIBAIOT
METO/IaMH KOMIUIEKCHOM OIIEHKH.

OOBIYHO TIPU OMOTECTUPOBAHUHM YCTAHABIMBAIOT KOJMYECTBEHHBIC Tpa-
JTyMPOBOYHBIC 3aBUCUMOCTH TTOKA3aTeIe CMEPTHOCTH TECTOBBIX OPTaHNU3MOB
WIN KaKUX-THO0O0 M3MEHEHUN B HUX, JIMOO TIOBEACHUYECKUX PEAKIUi, OT KOH-
neHTpanuu Tsokeabix MetauioB (CuSOy4). Tokcuueckue dpdhexTsl Ha opra-
HU3MBI BBIPAXKAIOT B KOHIIEHTPAIUSIX, SKBUBAJIICHTHBIX KOHIEHTpAIUsM TS-
KEJbIX METaJUIOB. B KayecTBe TECTOBBIX MOTYT HCIOJIb30BAaThCS MHOTHE
IpUPOJHBbIE 00BEKTHI. [[pOMBINIIEHHOCTHIO BhITycKaeTcs: mpudop «buorec-
Tep», KOTOPHI TMO3BOJISIET HECTIEU(PUIHO OMPEAETIATh KOHIICHTPAIIUIO TOK-
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cukaHTa (cynbdara Meau) B BOJAEC IO TMOBEACHUIO HMHPY30pUHU-TY(DEIHKH.
OpHako pacrpocTpaHeHUE MeToJa OMOTECTUPOBAHUS U COOTBETCTBYIOIIMX
pUOOPOB CAEPKUBAETCS 10 HECKOJIBKUM MpUYMHaM. Bo-niepBhIX, caMu npu-
OOpBI UMEIOT OTHOCUTEIBHO BBICOKYIO CTOMMOCTb. BO-BTOPBIX, HEOOXOIUMO
BOCIIPOU3BOJANTh — TMPABUIBHO TIOATOTABIWBATh W BBIpAlUBaTh — TECT-
KYJBTYPYy, BPEMS KU3HH O0COOEH KOTOPOW HEMPOJOJDKUTEITHHO (HECKOJIBKO
nHel u 6ojee). B-TpeThrX, OTCYTCTBYIOT HOPMATHUBBI Ka4eCTBA BOJBI TIO pe-
aKIASIM TECTOBBIX OPTAaHU3MOB, & KOJTUYECTBEHHBIN aHAIN3 BO3MOKEH TOJIBKO
0 KakoMy-JIHOO OTAETbHOMY TOKCHUKAHTY IPH YCIOBUU TPEIBAPUTEIHHOU
KaJIMOpOBKHU IIprOOpa M0 ITOMY COETUHEHHUIO.

Crnemyer OTMETHUTb, YTO KCCIICIOBAHUS, BBIMOIHSAEMbIE MPU KOMILIEKCHOM
OLIEHKE Ka4ueCTBa BOJIbl, HE OIPAHUYMBAIOTCS TOJIBKO METOJaMH OMOTECTUPOBA-
HUSI, OHU 0053aTeNTbHO BKITIOUYAIOT (OCOOCHHO TIPU aHAIN3€ TIUTHEBOU M TIPUPO/I-
HOM BOJT) THIPOXUMHUYECKHUE METOIbI K METO TbI OMOWH IUKALIHH.

IMoka3aTenu aerpaganuu Bogoema. K mokazarensMm merpamaiidu BOJO-
€MOB, B 00IIIeM clTy4dae, MOTYT ObITh OTHECEHBI:

— MpPU3HAKU 3BTPOPUKALMUA: MACCOBOE PA3MHOXKEHHE CHHE-3EJIEHBIX BO-
JOpOCIIeH, MOBBILIEHHOE CoJiepKaHue a3oTa U (hocdopa B pazHbIX Gopmax;

— paspylieHue OeperoBoi JIMHUM KakK CIIEJICTBUE MPUPOJHBIX WM aH-
TPOTIOTE€HHBIX MPOLIECCOB;

— CKOIUIEHHME WJIM 4Ype3MepHoe paspactanue (6osiee yem Ha 20 % ot
oO0111e#l TIo1a Il BOI0EMA) BOJHOM PACTUTENBHOCTH — MAKPO(PUTOB;

— W3MEHEHHWE BHIOBOTO CTaJa PhIO B HAMPABJICHUU YBEIUICHUS JTOJIU COP-
HBIX BUJIOB;

— TOSIBJIEHUE OOJIBIIIOrO KOJMYECTBA IOHHBIX YEPBEl;

— TOSIBJIEHUE PBIO C MATOJIOTHSIMHU U JIP.

Takum o00pa3zoM, OLIEHKa MO TOKa3aTelsM Jerpajaiuyd BoJgoeMa
BKJIIOYAET pazHOOOpa3HbIE METObI UCCIIEOBAHUI — METO/IbI BU3YAIBHOTO Ha-
OmosieHust U cyera (co cOOpOM WM OTJIOBOM THAPOOHMOHTOB), TUAPOXUMHYE-
CKHE M3MEPEHHUs COJIep)KaHMUs B BOJIE coeauMHEeHUN azoTa u pocdopa B dop-
MaxX HUTPATOB, HUTPUTOB, aMMOHHUIHBIX OPTAHUYECKUX W HEOPTAaHMYECKUX
COEAMHEHUH, OpTO- U 1oyndocdaToB U Jp.

[Ipu omeHke nerpananuu BojoeMa HEOOXOJIUMO IMPOBOAUTH COIMOCTaBJIE-
HUE JAHHBIX, OJYYEHHBIX Ha MPOTSHKEHUU Psiia JIET C BBISIBJICHUEM TEHJICHIUIA
B U3MEPEHMSIX OLIEHUBAEMBIX MTapaMETPOB.

OneHka COCTOSIHUSI JIOHHBIX OTJ0KeHMi. JOHHBIE OTIIOXKEHUS SBIISI-
I0TCSl 0CO00i cpesioil B BOJ0EME, UMEIOIIEH OOIbIIIOE 3HAYEHHE JIsl KU3HE-
JESTeNIbHOCTA OEHTOCHBIX OPTraHU3MOB, MAaKpO(PUTOB, PHIO U JIp. B TOHHBIX OT-
JIO’)KEHUSIX KOHIIEHTPUPYIOTCS M HAKAIUTMBAIOTCS KaK OMOTEHHBIE DJIEMEHTHI
(3amachel OPraHMYECKOro W HEOPraHWYEeCKOoro azora u Qgocdopa), Tak U TOKCH-
KaHTHI (B TIEPBYIO OYEpE/Ib, TKEIbIE METALIBI), a TAKKE HEPTEIPOAYKTHI U JIp.
[TosTOMYy TOHHBIE OTJIOKEHUS TAKXKe CIeAyeT U3ydaTh MPHU OIEHKE SKOJIOornye-
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CKOTO COCTOSTHHUSI BOJHOTO OOBEKTa, UCTIONb3YA IJIsl ITON 1eJTd METOJUKU HC-
cle0BaHus BOJbI (MPUAOHHBIE CIIOU M (PUIBTPATHl) U MOYBHI (Omperee-
HHUE DJIEMEHTHOIO COCTaBa M KOHIIEHTPALMM XWUMHYECKUX 3arpsa3HUTE-
Je), a TakyKe METOIUKHM OHOMHIMKALIMH IT0 OEHTOCHBIM cooOIecTBaM [27].

[Tpu cOpoce B BOJAOEM TOKCHUUYECKUX BEILIECTB, COJIECPKAIIMXCS B TIPOMBIIII-
JICHHBIX CTOYHBIX BOJIAX, TPOUCXOIUT YTHETCHUE U 00€THEHUE (PUTOILIIAHKTOHA.
[Ipu oboramieHny BoJI0OEMOB OMOT€HHBIMH BEIIECTBAMHU, COACPKAIIUMHUCS, Ha-
pUMep, B OBITOBBIX CTOKAX, 3HAYMTEILHO MOBBIIIAETCS MPOTYKTUBHOCTD (hU-
ToryiaHkToHa. [Ipu meperpyske BoJ0eMOB OMOreHaMu BO3HUKAeT OypHOe pas-
BUTHE TUIAHKTOHHBIX BOJIOPOCIIEH, OKPAIIMBAIOIINX BOAY B 3€JICHBIN, CHHE-
3€JICHBIN, 30JIOTUCTBIN, OypBIM WM KpacHBIN 11BeTa («IBeTeHHe» BOjbI). «l[Be-
TEHHE» BOABI HACTYTAET MPH HATUYUK OJarONpUATHBIX BHEUTHUX YCJIOBUM IS
pa3BUTUSL OJHOTO, PENKO JABYX-TpeX BUAOB. lIpu paznokeHnn U30BLITOYHON
OMOMAcChl BBIJIENSIETCS CEPOBOJIOPOJT WM JIPYTUE TOKCHYHBIE BEIIECTBA. JTO
MO>KET MPUBOJUTH K THOEIN 3001I€HO30B BOJIOEMA U JIEJIACT BO/Iy HEMPUTOTHOM
JUIsl IAThsl. MHOTHE TJIAaHKTOHHBIE BOJOPOCIH B MIPOLIECCE KUZHEEATEIbHOCTH
HEPEJIKO BBIACIISIIOT TOKCUYHBIE BEUIECTBA. Y BEIMUECHHUE B BOJOEMAX COJIEpKa-
HUS1 OMOTEHHBIX BEILECTB B PE3YJIbTATE XO3SIMCTBEHHOM IEATEILHOCTH YEJIOBEKA,
COIPOBOKIAEMOE UPE3MEPHBIM Pa3BUTHEM (UTOIUIAHKTOHA, HA3bIBAIOT aHTPO-
MOTE€HHBIM 3BTPO(YUPOBAHKEM BOJOEMOB.

Kaxnas rpynna opraHu3MOB B KauecTBE OMOJIOTMYECKOTO WHJIMKATOPA
MMEET CBOM IMPEUMYIIECTBA U HENOCTATKUA, KOTOPBIE ONMPEACIISIOT TPAHULIBI €€
UCIOJIb30BaHUS PU PEIICHUH 33]1a4 OMOUHIUKAIIH.

Bogopocisam npuHaanexut Beaylas pojib B MHANKAIIMN U3MEHEHUS Kave-
CTBa BO/JIbI B pe3yJibTaTe 3BTPOodrpoBaHus (3a001aurBaHusl) BOAOEMA.

300MJIaHKTOH TaKXe€ JOCTATOYHO MOKA3aTENEH KaK MHAUKATOP 3BTPO-
¢dbupoBaHus U 3arpsizHEHUs (B YAaCTHOCTH OPTraHUYECKOTO M HUTPATHOTO)
BoA. KpomMe sTOroO, cpenm 300IUIAHKTOHA BCTPEYAOTCA M MPEJICTABUTEIN
NaToreHHOU (hayHbI, OTpaHUYUBAIOIIEH UCIIOJIb30BAaHUE BOJTHOTO OOBEKTA B
1EJISIX BOJIOCHAOXKEHUS.

[Ipocreiiime sIBISIFOTCSI BRICOKOYYBCTBUTEBHBIMU MHMKATOPaAMH Canpo0-
HOT'O COCTOSTHUSI BOJJOEMOB.

3000€HTOC — COBOKYIHOCTh JKMBOTHBIX, OOMTAIOIIMX HA JHE U B MPUJIOH-
HBIX CJIOSIX BOJBI, CIIYKUT XOPOILMM HHIWKATOPOM 3arps3HEHHS JOHHBIX OTJIO-
KEHUM U MPUAOHHOTO ciosi Bojabl. Hanbomnee 1OCTOBEPHBIMH HHIUKATOPaAMHU
CpeIl HUX CITy>KaT JIETOYHbIE MOJLTIOCKH, OCOOEHHO KaTYIIKW U PEUHBIC Yalley-
ku. [TonoKuTenbHbIe pe3yabTaThl JAET TAKKE OLICHKA Ka4eCTBA BOJIBI MO JIMYWH-
KaM HaceKoMbIX. CBOOOTHO JKMBYIIUE JTUUMHKU PYYEHHHUKOB, a TAKXKE MOJICHOK
SIBJIIFOTCS] HAU0O0JIeE YyBCTBUTEIHHBIMUA OPTaHU3MaMHU.

3HayeHre Makpo(UTOB (BbICIIAS BOJHAS PACTUTEIHHOCTH) Hambosee Cy-
IIECTBEHHO TPU MPEIBAPUTEIHHOM THUAPOOHOIOTUYECKOM OCMOTPE BOIHBIX
00bekToB. [Ipu 3arps3HeHUH BOJOEMOB U3MEHSIOTCS BUIOBOM cocTaB, OMoMac-
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ca U MPOIYKIMS MaKpOoPHUTOB, BOSHUKAIOT MOP(OJIOTHUECKUE aHOMAIIH, TPO-
UCXOJUT CMEHA JTOMUHAHTHBIX BHJIOB, OOYCIIOBJIMBAIOIIUX OCOOCHHOCTH IIEHO-
3a. JlanHble Mo uxtrodayHe BakHbI PHU OLIEHKE COCTOSHHSI BOJTHOTO OOBEKTa B
LIEJIOM U OCOOCHHO TIPU OIPEJICIIEHNH JTOMMyCTUMBIX YPOBHEH 3arps3HEHUsT BOJI-
HBIX O0BEKTOB, UMEIOIIUX PHIOOXO3SIIICTBEHHOE 3HAYCHHE.

[IpoBeneHre OMONOTMYECKUX HMCCIEAOBAHUNA MMEET CBOM OCOOCHHOCTH B
CTOSTYMX M TEKYIIMX BOJIOEMAX.

JIist u3ydeHust peKk U pydbeB OOJBIIOE 3HAYEHHUE UMEIOT Nepu(PpUTOHHBIC
OpraHu3Msl (T.e. oOpacrarein), Te, KOTOpbIe Jal0T KapTUHY OOIIETr0 COCTOSIHUS
BOJIbI 32 JIOCTATOYHO JJIUTEIBHBIN MPOMEKYTOK BPEMEHH, MPEIIIECTBYIOIIMIA
UCCIIeIOBaHUI0. BhICTphIe KoJIeOaHWsl CTENEeHU 3arpsi3HEHUs] BOJBI IJI0XO YIIO-
BUMBI C TOMOIIBIO0 EpU(UTOHA, U 7Sl UX HAONIOJIEHUS JTydllle MOIXOAIT THI-
POXMMHUYECKUE U 0AKTEPUOJIOTUYECKUE METO/IbI.

Taxxe ciydaliHble 3arpsi3HEHHSI MECTHOTO XapakTepa JIerde€ BCEro MOryT
MOBJIMATh HA XapakTep HacelieHUs JHa (T.€. OPraHu3MOB OEHTOCA) B TaKUX BO-
oeMax.

DTO0 00CTOATENBCTBO 3aCTABISAET MPU MCCIEIOBAHUUA PEK oOpallaTh BHU-
MaHHe Ha ObICTpbIE MECTa UX TEUEHUS — MepeKaThl, INIOTUHBI U T. A. Eciu mbl
XOTUM TIOJYYHUTh TMpe/CTaBieHue 00 OoOIIeM COCTOSHUM PEKU, TO CTaHIMU He-
00X0AMMO BBIOMpATh UMEHHO 37ech. Ecim jke Hac MHTEPECYIOT pa3oBble WU
MECTHBIE 3arpsi3HEHUS], HEOOXOAUMO UCCIIEA0BATh OOUTATENEH THA B MECTAX CO
cl1abbIM TEYEHHEM — B 3aBOJISIX, Oouarax u T.1. [locie BnaieHust B peky Tex Wi
WHBIX 3arPS3HEHHBIX CTOKOB MOCJIETHUE CHOCATCSI TCYEHUEM BHH3 TI0 PEKE U OT-
KJIa/IbIBAIOTCS B 00JIe€ TITyOOKHX MECTAaX PEKHU C 3aMEJIEHHBIM TEUECHUEM.

Buonornyeckoe rccieaoBaHue CTOSYUX BOAOEMOB, Kak MPaBUIIO, HHTEPIIPE-
TUpyeTCsl OoJiee JIerko. 371eCh, MPEXkIE BCEro, HEOOXOIUMO IMPOBEICHUE KOM-
TUIEKCHBIX MCCIIEOBAaHUN C TeM, YTOObI UMETh OoJiee MOJHOE MPEICTaBICHUE O
COCTOSIHUM BojioeMa. Yem KpyItHee UCCieyeMbIii BOJOEM, TeEM OOJIbIIIEE KOJIUYe-
CTBO pa3HOOOPa3HbBIX CTAHITMIA HAJI0 BEIOMpATH 110 ero nepumerpy [21, 42].

[loutu nMr000€ UCHONTBL30BAaHUE BOJBI BIMSET HA €€ KauecTBO. Mcronb3o-
BaHHAasl BOJia OOBIYHO BO3BpAIACTCS B PEKU WJIM OTCTOMHUKY JIsi BOCCTAHOBJIE-
HUS. DTO MOXKET OKa3aTh HEXKEIATENIbHOE BIMSHUE HA >KU3Hb, €CJIM HCIIOJIb30-
BaHHas BOJIa Oy/IeT CUJIBHO OTJIMYATHCS OT €CTECTBEHHOM.

PaznunuHble BUIIBI KMBBIX CYIIECTB MOKA3bIBAIOT, Y€M 3arpsi3HEHa OKpY-
*aromias cpena. Kakoit ObI coBepIIeHHON HM ObUIa COBpEMEHHasl amnmaparypa,
OHAa HE MOKET CPABHUTHCS C <GKMBBIMU IPUOOpAMU», PEATUPYIOIIUMU Ha T€ WU
WHBbIE W3MEHEHUS, OTPAXKAIOIIME BO3JICHCTBUE BCEro KOMIUIEKCa (haKTOpOB,
BKJIIOUAsl CIIOKHBIE COCIMHEHUS PA3IMYHBIX UHTPEUECHTOB.

bypHoe pa3BuTHe CHHE-3€JIEHBIX BOJOPOCIIEH — XOPOLLIUKA UHAUKATOP OIlac-
HOT'O 3arpsi3HEHMSI BOJIbI OPraHUYECKUMU COETMHEHUSIMHU.

Jly4imii MHAMKATOp OMAacCHBIX 3arps3HEHUN — MPHUOpE)HOEe oOpacTaHue,
pacronararoieecsi Ha MOBEPXHOCTHBIX MPEAMETaX Y KPOMKHU BOJbl. B uncThIX
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BOJIOEMaXxX ATH O00pacTaHus SIPKO-3€JIEHOTO IIBETAa MJIM UMEIOT OypOBaThIid OTTE-
HOK. J[y1s1 3arpsi3HEHHBIX BOJIOEMOB XapaKTEePHBI O€JbIe XJIOMBEBUAHBIC 00pa30-
BaHus. [Ipu u30bITKE B BOJIE OPraHMYECKUX BEIIECTB W MOBBIIMICHUN 00IIIeH MU-
HepaJiu3aliyi 00pacTaHus MPUOOPETAIOT CHHE-3EJICHBIH IBET, TaK KaK COCTOST B
OCHOBHOM M3 CHHE-3eJIeHbIX Bojopociel. [Ipu mmoxoit ouucTtke (QekaabHo-
OBITOBBIX CTOYHBIX BOJ| oOpacTaHus ObIBalOT O€IbIMU WM cepoBaThiMu. Kak
MIPABUJIO, OHU COCTOSIT U3 MPUKPEIICHHBIX MH(DY30pUid (CYBOMKHU, KApXE3UYM U
np.) CTOKM ¢ HM30BITKAMHU CEPHUCTHIX COEAUHEHU MOTYT COMPOBOXKIATHCS
XJIONTbEBUTHBIMH HAJIETAMHU HUTYATHIX CEPOOAKTEPHI-TEOTPHUKCOB.

buonnukarusi — crocod OIEeHKH aHTPONOTeHHON Harpy3KHy IO peakiuy Ha
HEe JKUBBIX OPraHU3MOB M UX COOOIIIECTB.

buotectrpoBanue — UCTIOIB30BAHUE B KOHTPOJIUPYEMBIX YCIOBUAX OHOJIO-
TMYECKUX OOBEKTOB (TECT-0OBEKTOB) JUIsl BBISBICHUS U OIICHKU JEHCTBUS (pak-
TOPOB (B TOM YHCJIE U TOKCHUECKHX) OKPY>KaIOIIIEH Cpe/ibl Ha OpraHu3M, €ro OT-
JENBbHYI0 (PYHKIIMIO WM CUCTEMY OpPraHM3MOB. XOpOIIHME PE3yJIbTaThl JaeT
aHaJin3 OEHTOCHBIX (MPUJIOHHBIX) OECHO3BOHOYHBIX. OIIEHKa YUCTOTHI BOJO-

CMOB A€JIaCTCsA 110 l'IpeO6J'IaI[aHI/IIO 00 OTCYTCTBHUIO TCX HJIM MHBIX TAKCOHOB

(Tabm. 23).
Tabmura 23
Ikana 3arpsA3HeHuil 10 UHANKATOPHBIM TAKCOHAM

DKO0JIOro-0M0JI0rHYecKast IIOJIHOLCHHOCTD,

I/IHI[I/IKaTOpHBIe TaKCOHBI

KJ1aCcC Kad€CTBa BOJbl, UCIIOJIb30BAaHHUC

JIMYUHKY BECHSIHOK, TUIOCKHE JIMYUHKH T10-
JICHOK, py4elHUK-puakoduia

Ouenr umcras. Ilomnonennas. IluteeBoe,
peKpealroHHOe, PhI00X03SHCTBEHHOE.

Kpynuble aBycTBOpuatbie MOJUTFOCKH
(mepnoBuLa), IJIABAIOLIME U TOJ3AIOIIUE
PYYEHHUK-HEUPEKIIUIICUC,  BUJIOXBOCTKH,
BOJSIHOM KJIOI

Yucras. [lonnouennas. IluteeBoe, pexpea-
[IUOHHOE, PHI00X03MCTBEHHOE, OPOILICHUE,
TEXHUYECKOE.

MomtocKku-3aTBOPKH, TOPOIIUHKHU, POIO-
M€ JIMYUHKHU TOJEHOK, PYYEHHUKHU IpU
OTCYTCTBUU PUAKO(PUILIIBI U HEHPEKIIUIICHUC,
JUYUHKA CTPEKO3, IJIOCKOHOXXKH U Kpa-
COTKH, MOIIKHU

YnosnerBoputenpbHo uwncTas. llomHOuEH-
Has. [IuTbeBOE C OUYMCTKOM, peKpearmoH-
HOE PBIOOBOACTBO, OpPOIICHUE, TEXHHUYE-
CKO€.

[lapoBku, apeiiceHa, MIOCKUE MUIBKHU, JU- | 3arps3Henbie. HebOnaromomyunsie. Orpa-
YUHKH CTPEKO3 MpPHU OTCYTCTBUM IUJIOCKO- | HUYEHHOE PBIOOBOACTBO, OrPAHUYEHHOE
HOXXKHU U KPACOTKH, BOJISTHOM OCJIUK OpOILIEHHUE.

Macca tpyOouHMKa, MOTBUIS, yepBeoOpas- | I'ps3ubie. HebOnaromonyuynsie. Texuudye-
Hbl€ THUABKA MPU OTCYTCTBUM IUIOCKHX, | CKOE.

KPBICKH, MaCCa MOKPCIIOB

MaKpO6eCH03BOHO‘IHI>IX HCT

Ouenb rpsszHbie. HeOmaronmomyuynsie. Tex-
HHUYECKOE C OUUCTKOMU.

buonornueckue HHAUKATOPBI — OpPraHHU3MBbI, KOTOPBLIC PCATHPYIOT HaA
HN3MCHCHMUA Oprmammeﬁ cpcabl CBOMM IIPUCYTCTBUEM HIIM OTCYTCTBHCM,
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U3MEHEHHEM BHEIIHET0 BUJA, XMMUYECKOTO cocTaBa, moBeaeHus. [Ipu sko-
JOTUYECKOM MOHUTOPHUHIE 3arps3HEHUNM MCIOJIb30BAHUE OHOJOTMYECKHUX
WHJMKATOPOB 4acTo AaeT Oojiee EHHYI0 UH(pOpMaIUIO, YeM MpsMas OlCH-
Ka 3arpsi3HeHus npubopamu, Tak Kak OMOJOTHYECKHE MHAUKATOPHI pearu-
PYIOT Ccpa3y Ha BeCb KOMIUIEKC 3arps3HeHui. IIpu oleHke 3arpsa3HeHusd
BOJHBIX JKOCHUCTEM B KA4eCTBE OMOJOTHYECKUX HHIAUKATOPOB MOTYT HC-
MOJTh30BAaThCS BBICIINE PACTEHHS WJIM MHUKPOCKOIIMYECKHE BOJOPOCIH, Op-
TaHU3MbI 300IJIaHKTOHA (MH(DY30pUU-Ty(Denbku) U 3000€HTOCa (MOJUTFOCKU
u 1ip.). B cpenneii nonoce Poccun B BojoeMax npu 3arpsa3HEHUU BOJABI pa3-
pacTaroTCsi POrOJIMCTHHK, PJECT IIaBaIONIUM, PACKU, a B UUCTOU BOJIE — BO-
JOKpac JArymadyuid U caibBUHHUS.

[Ipu noOaBneHur B BOY OBITOBBIX OTXOJOB PE3KO YBEIUUYUBAETCS KO-
JUYECTBO PACTBOPEHHOW M B3BEIICHHOW OpPTraHWKH, YCHJIMBAETCS 3aumiie-
HUE JIHA, HEMHOTO TOBBINIAETCS TEMIIEpaTypa BOJbI; YMEHBINIAETCS KOH-
HEHTpAaLUg PACTBOPEHHOTO KHCIOpoAa (3a cueT OaKTepUaaTbHOTO THUEHUS
OpPraHUKH); MPU HAJIMYUU CBETA U CTAOMIBLHOW OOBOJHEHHOCTH MBIIIHO Pa3-
pacrarorcst MakpopuThl. ['MOHYT, B MIepBYIO o4Yepeab, OKCU(PUIbHBIE Opra-
HU3MBI (OCOOCHHO B CTOAYMX BOJOEMax, KyJla KUCIOPOJ MPOHUKAET C TPY-
JIOM); HaNpOTHUB, BUJIbI C MOHUKEHHBIMU TTOTPEOHOCTSIMU K KUCIOPOAY MbIII-
HO PacIBETaIOT. DTO B MEPBYIO OUYEPEAb: HEKOTOPHIE BUABI JIUUYUHOK XUPO-
HOMHU/I, OJIUTOXETHI, BOASHOW OCIHK, JUIMHKA MYXHU-TTYCIIOBUJIKHU, JTUIHHKA
Myxu-0a00uyHuIBl. Kpome Toro, npekpacHo cedsi 4yBCTBYIOT T€, KTO ABIIIUT
BO3/IyXOM: JIETOUHbIE YJIUTKHA (OCOOEHHO MEIKHE MPYAOBUKU U KaATYIIKH),
KYKHU-TUTABYHIIbI U BOJOJIOOBI.

Ha Tedyenun, rie Kakoe-TO KOJIMYECTBO KHUCIOPOAa COXPaHSETCs BCEra,
B 3arps3HEHHBIX OPraHUKOM BOJAX MPeo0sIagaloT MUSBKU, PYYEHHUKH, BECHSH-
Ka, MOJACHKA, P IMIapOBOK M TOPOIIMHOK, YJIUTKH, JUYUHKA MOIIKHU. B 00-
IIEM 3TO JIOBOJBHO OOJIBIION psifi popM U3 Bcex rpyI O€HToca, HO IO BUJIO-
BOMY pa3HOOOpA3UI0 COOOIIECTBA 3arpsI3HEHHBIX BOJ YCTYHAIOT €CTECTBEH-
HBIM COOOIeCTBaM 3THUX MECT. 3aTO MO KOJMYECTBY >KUBOTHBIX HAMHOTO
npeBoCXo AT (uiu Oonbie!).

Jlnst ynoOcTBa MaHUIYJISIUMU C Pa3HBIMU J03aMH OPTaHUKUA BBEACHA
KJIaccuukanus TpupoAHBIX BOJ MO KojauyecTBy oHOM. IIpu mepexone ot
KJlacca K CIeAYIOIIEeMY KJIacCy KOHIIEHTPAIMs OPTaHUKHU YBEJIMUMBAETCS B He-
CKOJIBKO pa3. Tak, BBIAEISIOT KJIACCHI: KCEHOCAPOOHBIX BOA (ITOYTH HET Op-
TaHUKH, CIIOCOOHOM THUTH), OJUTOCANPOOHBIX (ee Maio), (3-Me30canpoOHbIX,
0-ME€30CaIpOOHBIX), MOTUCATPOOHBIX.

Hano ckazath, 9TO ecTecTBeHHAs KOHIICHTPAIMs OPTAaHMYECKUX BEIICCTB
B BOJIE 3aBHCHUT OT KJMMarta u JiaHamadTa. B ropax u BBICOKMX MMpOTax, B
TYHJpE He3arpsi3HEHHbIE BOJAOEMBbI MTOYTH HE UMEIOT CBOOOJHOU (MepTBOM
U JIETKOpa3jiaraeMoil) OpraHukud — KceHocarnpoOHbl. JKH3Hb B HHX KadecT-
BEHHO JIOBOJIBHO Pa3HOOOpa3Ha, a KOJIMYECTBEHHO OYeHb OejHa. XO03siCT-
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BEHHOE 3arpsi3HEHHE JIETKO YBEJIIMYMBAET KOHIIEHTPAIIMIO OPTaHUKH B AECSATKU
pa3, BbI3bIBAs PE3KYIO0 MEPECTPONKY co00IecTBa (4acTo — C MOJHOW CMEHOMN
BUJIOB). B 1lecHOI 30HE peKu W pydbH HECYT HEMHOIO CBOOOJHOM OpraHuKU
(onuro- u B-me3ocanpoOHbl), 03€pa U MPYAbl C TPYHTOBBIM MMUTAHUEM JIOBOJIb-
HO Oorathl €10 (Jacto o-Me30canpoOHbl). CeabCKOX03SIMCTBEHHBIE CTOKH MO-
BBIIIAIOT CAlPOOHOCTh TEX U APYrUX Ha 1-2 CTyIeHH, BhI3bIBAS JIUIb YaCTUY-
HYIO0, XOTSI M JIOBOJIbHO CYLIECTBEHHYIO, IEPEeCTPOrKy coobmiectBa. Kak mpa-
BUJIO, B MpeJieNiax KaxJ 01 >KU3HEHHOU (POPMBI MPOUCXOUT CMEHA JOBOJIBHO
OJIM3KUX BHUJIOB M HACTYIUICHUE ACTPUTO-WIUCTHIX OMOLIEHO30B HA KAMEHH-
cTo-Tiecuyanbie. TOIBKO MPU OYEHb CUIILHOM aHTPOIIOT€HHOM Ipecce (10 Io-
JAUCanpoOHOM CTaANM) CMEHSAETCS HE TOJIbKO BHJIOBOW COCTaB, HO U CTPYKTY-
pa cooOiectBa. B 3arpsizsHeHHbIE PEKHU, KCTATH, YaCTO BCEIAIOTCS MPYA0BO-
O3€pHBIC BUJIBI, JJI1 KOTOPBIX YIIYUIICHUE YCIOBUN MUTAHUS KOMIIEHCUPYET
OTPHUIIATENILHOE BO3/ICUCTBUE TEUCHMUSI.

B 10XKHBIX, )KapKUX U 3aCYLUIMBBIX PAllOHAX €CTECTBEHHOE COJEPKAHUE
OpraHUK{ B BOJOEMAaX COOTBETCTBYET (.-ME30CAMPOOHOMY U IMOIHCAIPOOHO-
My YPOBHIO. AHTPOIIOT€HHBIE CTOKH €Ill€ YBEJIMYMBAIOT OpraHudeckuii poH,
HO KapJMHAJIBHO KapTUHY OOBIYHO HE MEHSIOT.

AHann3 MecTOOOMTaHUM MO COCTaBYy COOOIIECTB HACEISIONIUX UX JKUBBIX
OpraHu3MoB (OMOMHAMKAILIMA) — CYIIECTBEHHash 4acTh COBPEMEHHOM Mpu-
KJIAIHOM DKOJIOTHM. B ee ocHOBe nexar ciepyromme mosnokeHus. Kaxapiin
BU/JI )KUBBIX OPTaHU3MOB MPHUCTIOCOOJEH K CBOUM YCIOBHSAM oOutaHus. Omn-
peleeHHbIMU (XOTS U 00Jiee pa3MBITBIMU, YEM OTJEIbHBIE BUbI) TpeOOBa-
HUSMU K YCJIIOBHSIM CpeJbl OTJIMYAIOTCS TaKke 0oJiee KpyImHbIE TAKCOHBI: PO-
JIbI, CEMEMCTBA U JaXke OTPsbl )KUBOTHBIX. [lo3TOMY, 3Hast cocTaB cOOOIIECT-
Ba B JIaHHOM TOYKE, MOKHO IPECKa3aTh OCOOEHHOCTH YCJIOBHI OOMTaHUS B
Hel U HaoOopoT (10 0COOEHHOCTSIM (DAKTOPOB Cpeabl MOXKHO MPEABUICTDH
COCTaB HACEJICHUS).

CpaBHuBasi cocTaB COOOIIIECTBA B BOJOEME B pa3HbIE MOMEHTHI BPEMEHH,
MOXHO CJEIUTh 332 U3MEHEHUSIMU YCIIOBUM OOWTaHUS B HEM; a CpaBHUBAs
(dayHbI pa3HbIX BOJOEMOB, Y3HABAaTh O PA3JIMUUSIX ITUX BOJIOEMOB C TOYKH
3peHus pa3BUTHS KU3HU. OpraHu3Mbl, UCTIOJIb3YEMbIE B OMOJIOTMUYECKOM MO-
HUTOPUHIE, Ha3bIBAIOTCS UHAUKATOPHBIMU (BUIAMU-UHIUKATOPAMH). DTHU
BUABI JOJDKHBI OBITH JOCTATOYHO MAacCOBBIMU B CBOUX <JIFOOMMBIX» Me-
CTOOOUTAHMSX, JIETKO HAXOAUMBIMU B TPHUPOJE U OINPEICIIEMbIMHU, a HUX
HKOJIOTMYECKHUE TPEOOBAHUS — XOPOIIIO U3BECTHHIMU.

HaunGoubliee 3HaueHre MMeeT OMOJIOTMUECKUIM aHalIu3 KadyecTBa M 3a-
rpsiI3HEHUS BO10eMOB. Jlpyrue GakTopsl )KU3HU B BOJIE (T€UEHUE, TUIl TPYHTA,
IyOMHA U T.I1.) JIETKO OLICHUTh HEMOCPEJICTBEHHO, a MPSIMO ONPEICUTh Ka-
YeCTBO BOJIbI (COJIepKaHUE B HEW OpraHUYECKUX BEIIECTB, SA0B, OOJe3HE-
TBOPHBIX MUKPOOPTaHU3MOB M T.I1.) TOBOJILHO c0kHO. Kpome Toro, Onoso-
TMYECKUN KOHTPOJIb KaueCcTBa BOJ MMEET P MPEUMYILECTB Mepe]] XUMHUYIe-
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CKUMH, (DU3NYECKUMH U OaKTEPHOJIOTHYECKUMU MeToJamMu KoHTpoJia. OH
MO3BOJISIET OLIEHUTh MOCJEJACTBUS KaK MOCTOSIHHOTO, TaK M pa30BOTO 3arps3-
HEHWUsI, yepenHsis 3arps3Hstomue 3¢ pextsl Bo BpeMeHu. Coo0IecTBa )XUBbIX
OpraHU3MOB OJHOBPEMEHHO pearupyroT Ha MHOTHE (DaKTOPHI, ONPEACIIsIo-
A€ KA4ECTBO BOJbI, UCIBITHIBAS BIMSHHUE CMEIIAHHBIX 3arps3HeHuid. [Ipu
OMOJIOTMYECKOM aHAJIN3€ HE HYKHO y3HaBaTh, YeM UMEHHO 3arpsi3HEHa BOJIa,
HO MOKHO Cpa3y OLIEHUTh MEPY €€ 3arpsI3HCHUS.

JInst pek u pyubeB OoJiee TOUHbIEC PE3YIbTATHI JIA€T U3YyUECHHE OCHTOCA U
nepu(UTOHa, KOTOPhIE, HE TIEPEMEIIAsCh BMECTE C ITOTOKOM, JIYUIIe OTpa)a-
10T 00IIlee Ka4ecTBO MPOTEKAIOIe HaJl HUMH BOJIBl. B cTosSUMX Bojoemax
MEPCHEKTUBHO TAKXE HCMOJIb30BAHUE OPTaHU3MOB IUIaHKTOHA. Paznnune B
MPUMEHEHUU WX B OMOMHIWKAIIUU CBSI3aHO €Ie ¢ MAacIITaboM H3y4yaeMoro
BPEMEHU: MEJIKUE OPTaHW3MBbl IUIAHKTOHA BHIMUPAIOT U Pa3MHOKAIOTCS ObI-
CTpee, U OBICTpEE pearupyroT Ha U3MEHEHUE YCIOBUN Cpelibl (32 HECKOJIBKO
HEJIETb); MAaKpOOEHTOC M3MEHSIETCS MEJJICHHEE, U OTPaXaeT yCPEIHEHHOE
KauyeCTBO CpEJbl 3a IOCICAHUN T'OJl UM HECKOJIbKO JieT. [lomuepkuBas BCro
BOXHOCTh OMOMHIUKAIIMOHHBIX METOJOB MCCICIOBAHUSA, HEOOXOAUMO OTMeE-
TUTh, YTO OWMOMHIMKAIIMS TPEIyCMaTPUBACT BBIABICHUE YKE COCTOSBIIETOCS
WM TIPOMCXOSINIETO 3arpsi3HeHUsT OKPYIKaIOIIeH cpeibl 10 (yHKIIMOHAILHBIM
XapaKTEPUCTHUKAM 0COOCH M SKOJIOTHUYECKUM XapaKTEPHUCTUKAaM COOOIIECTB Op-
ranu3MoB. [locTenennpie ke M3MEHEHHUsT BUJIOBOTO COCTaBa (POPMUPYIOTCS B pe-
3yJbTaTe JJIUTEIILHOTO OTPABJICHUS BOJOEMA U SBHBIMU OHU CTAHOBSITCS B CIIy-
yae TaJIeKo UAYIIHUX U3MEHEHUM.

TakuM oOpa3oM, BHUIOBON COCTaB >KMBBIX OPraHU3MOB M3 3arps3HIEMOIO
BOJOEMA CIY>KUT WTOTOBOM XapaKTEPUCTHUKOM TOKCHUKOJOTUYECKUX CBOWCTB
BOJTHOM Cpeibl 32 HEKOTOPBIA MPOMEKYTOK BPEMEHHM U HE JIa€T €€ OLICHKU Ha
MOMEHT HCCIICIOBAHUS.

B xonogHoe Bpemsi roga CHUCTeMbl OHMOJIOTMYECKOM WHJWUKAIIUK B THAPO-
OMOJIOrMH BOOOIIE HE MOTYT ObITh IPUMEHEHBI.

2.3. KoMmmiekcHasl OIEHKA KAa4eCTBA BO/bI

MeToT KOMIUIEKCHOW OLIEHKH CTETEHH 3arpsi3HEHHOCTH IMO3BOJISET OJI-
HO3HAYHO CKAISIPHON BEIIMYMHOW OIICHHUTH 3arpsi3HEHHOCTHh BOJBI OJTHOBpE-
MEHHO TI0 IIMPOKOMY TMEPEYHIO MHTPEANUEHTOB U MOKa3aTeIe KauyecTBa BO-
IIbI, KJIACCU(UIIMPOBATH BOJY IO CTEMEHU 3arpsi3HEHHOCTH, MOJATOTOBHTH
AHATUTHYECKYI0 MH(OPMAIUIO TSI IPEAOCTABICHHS TOCYIapCTBEHHBIM OP-
raHaMm M 3alHTEPECOBAHHBIM OPTaHU3AIUsIM B YAOOHOMU, JOCTYITHOM IS TIO-
HUMAaHUs, HAy4YHO 000CHOBaHHOM (Gopme (mput. 4).

[TpuHIMNHATIEHYI0 OCHOBY METOJa COCTaBIIIeT codeTaHue auddepeH-
IIUPOBAHHOTO M KOMIIJIEKCHOTO CITOCOOOB OIIEHKHM KaudecTBa Bojbl. Lleneco-
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00pa3HOCTh HUCTOJIB30BAHUS KOMILJIEKCHOM OLIEHKH OMPENEseTcss IIMPOTON
CIIEKTpa 3arpsi3HEHUs] BOJIHBIX OOBEKTOB M CTENEHbIO 3arPSI3HEHHOCTH BOJBI.
MeToanueckoil OCHOBOW KOMIUIEKCHOTO CIoco0a sIBIsSETCS OJHO3HAyHas
OLICHKA CTEIMEHU 3arpsi3HEHHOCTH BOJIbI BOAHOTO OOBEKTa MO COBOKYIMHOCTHU
3arpsA3HSIONIMX BEIIECTB:

® Ui TI0OOTO BOJHOTO 0OBEKTA B TOUKE OTOOpA MPOO BOJIHI;

e 3a JTI000M OMpEIEICHHBIN MPOMEKYTOK BPEMEHHU;

e 110 JTI00OMY Ha0OPY TMAPOXUMUYECKUX TTOKA3aTeeH.

B kauecTBe HOpMaTHBa UCIOJB3YIOT MPEJAEIBHO JOMYCTUMbIE KOHIICH-
tpauu (I1/IK) Bpeanbix BemiecTB MJisi BOJIbI PhIOOXO3SICTBEHHBIX BOJO-
€MOB, a TaK)X€ BOJHBIX 00BEKTOB XO3SHCTBEHHO-TIUTHEBOTO U KYJIbTYPHO-
OBITOBOTO BOJIONOJIb30BAHUS — HaUOOJIEe KEeCTKUE (MUHUMAJIbHBIE) 3Haue-
HUSI U3 COBMEIIECHHBIX CIUCKOB, PEKOMEHYEMBIX JJIsSI TOJTOTOBKU MH(OP-
MaIlMOHHBIX JTOKYMEHTOB 10 Kau€CTBY MOBEPXHOCTHBIX BOJ. [l BeliecTs,
Ha KOTOpblE HOPMATUBHBIMU JIOKYMEHTaMU MPEAYCMOTPEHO MX MOJHOE OT-
CyTCTBUE B BOJI€ BOJHBIX 00BHEKTOB, B kauecTBe [1JIK ycioBHO mpuHuMa-
ercs 0,01 mxr/mv® [19].

KOHCTpYKTHBHOI OCOOEHHOCTHIO METOJ/Ia KOMIUIEKCHOW OIIEHKHU CTere-
HU 3arpsi3HEHHOCTU MOBEPXHOCTHBIX BOJ MO TUIPOXUMUYECKUM MOKa3aTe-
JSIM SIBIIIETCSI TIPOBEJICHUE HA MIEPBOM JTale JAETAIbHOIO0 MOKOMIIOHEHTHOTO
aHaJM3a XMMHUYECKOTO0 COCTaBa BOJIBI M €r0 PEeXHMa OLIEHOYHBIX COCTaB-
JSIOIIMX HAa BTOPOM 3Tare JJis OJJHOBPEMEHHOI'0 ydeTa KOMILIEKca Halo-
JTAEMBIX UHTPEAUEHTOB M MOKa3aTeNel KauecTBa BOJIbI.

YpoBeHb 3arpsi3HEHHOCTH BOJIbI JAHHOTO BOJIHOTO OOBEKTa B KOHKPET-
HOM NYHKTE HAOJIIOJICHUN, ONpeeIsieMblid Yepe3 OTHOCUTEIbHYIO XapaKTe-
PUCTHUKY, PACCUYMTAHHYIO MO PEATbHBIM KOHIIEHTPAIMSIM COBOKYIHOCTH 3a-
TPSI3HSIONINX BEIIECTB U COOTBETCTBYIOIIMM UM HOpMAaTUBaM, SBISIETCS Tep-
BBIM COCTaBHBIM 3JIEMEHTOM METO]Ia KOMILIEKCHOM OLIEHKH.

Yactora oOHapyKeHUSI KOHIUEHTpAIUi, MPEBBIIIAIONIMX HOPMATHUBHI,
OTpaKaeT KOCBEHHYIO OIIEHKY MPOJOJIKUTEILHOCTH 3arpsA3HEHUs BObI, TaK-
KE XapaKTepHu3yeT MEPY BO3JIECUCTBUS 3arps3HSIONIMX BEIIECTB HA Kaue€CTBO
BOJITHOM Cpelibl U SIBJISIETCA CIEAYIOIIMM COCTAaBHBIM 3JIEMEHTOM PEKOMEH-
JTyEMOT'0 METO/1a OLICHKH.

CoueraHne ypoBHSI 3arps3HEHHOCTU BOJBI OIPENEIECHHBIMHU 3arpsi3Hsio-
IUMU BEIIECTBAMU U YaCTOThl OOHAPYKEHUSI CIIy4aeB HApyIICHUs HOPMATHUB-
HBIX TPEOOBaHMI MO3BOJISIET MOIYUYUTh KOMILJIEKCHBIE XapaKTEPUCTUKH, YCIOB-
HO COOTBETCTBYIOIIUE <JIOJISIMY 3arpsi3HEHHOCTH, BHOCUMBIM KaXKJIbIM WHTpE-
JMEHTOM U MTOKa3aTeJIeM 3arpsS3HEHHOCTH B 00IIIee KaueCTBO BOADI.

KadecTBO BO/IbI BOAHBIX OOBEKTOB €CTh (PYHKIIUSI HE TOJBKO OTJIEIbHBIX
nokKa3areyied XMMUYECKOT0 COCTaBa BO/JIbl, MPOJOJKUTEIIBHOCTH, MEPHI BO3-
JNEUCTBUS KaXJOT0 W3 HUX M PA3TUYHBIX KOMOWHAIIMNA 3TUX OIEHOYHBIX Xa-
PAKTEPUCTUK, HO TAKXKE MEPEUHSI U KOJIMYECTBA YUYUTHIBAEMBIX B KOMILICKC-
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HOM OLEHKE 3arpA3HsIOmUX BemiecTB. [IpuHUMAas yclioBUE agAUTUBHOCTH
NEUCTBUS TOKCUYECKUX BEHIECTB MPH HMX OJHOBPEMEHHOM IPUCYTCTBUH,
OKOHYATEJbHbI KOMIUIEKCHBIN IOKa3aTelb KayecTBA BOJIbBI OIMpPENEISAETCS
CYMMHUPOBAHUEM OTAENBHBIX IMOKA3aTENIe, OUECHUBAOIIUX BKJIAJ KaXKIOTO
3arpsI3HAIOLIETO BEIIECTBA B OTACIBHOCTH.

Hanbonee unHbOpMaTUBHBIE KOMIUJIEKCHBIE OIIEHKH, IOJYyYaeMbI€ 10
JTAaHHOMY METOJY:

® yJeIbHBI KOMOMHATOPHBIN UHJEKC 3arps3HeHHocTH BoIbI (YKU3B);

® KJIACC Ka4eCTBa BOJBI.

3nauenue YKIM3B MoxeT BappupoBaTh B BOJAX PA3TUYHOM CTEIICHU 3a-
rpsisHEHHOCTH OT 1 1o 16. bonbmeMy 3HaueHHIO WHAEKCA COOTBETCTBYET
XyAIIee Ka4YeCTBO BOJIBI B PA3JIMYHBIX CTBOPAX, MyHKTaxX U T.1.

Knaccudukanuss kauecTtBa BOJIbI, NMPOBEJACHHAS HAa OCHOBE 3HAYCHUI
YKHW3B, no3posisieT pa3aenasaTh NOBEPXHOCTHBIE BOJBI HA 5 KJIACCOB B 3aBHU-
CUMOCTH OT CTEIIEHU UX 3arPS3HCHHOCTU:

| xacc — yclIoBHO 4HcCTas;

2 knacc — ¢1abo 3arps3HeHHas;

3 Knacc — 3arpsi3HEHHas;

4 xmacc — rpsi3Has;

5 KJ1acc — 3KCTPEMAIIBHO TPS3HASL.

bonpliel creneHn 3arps3HEHHOCTH BOJbI KOMIUIEKCOM 3arps3HSIONIINX
BEIIIECTB COOTBETCTBYET OOJIBIINK HOMEp KJlacca.

B kauecTBe MCX0aHON MH(pOpPMALIUKU MCTIOJIB3YIOTCS PE3YyIbTaThl XUMU-
YEeCKOro aHaiau3a mpoO Bojbl B Touke oTOOpa. Ilepen HavuaioM pacueroB om-
pPEIENSIOT MEepPEeYEeHb WHIPEAUEHTOB M IIOKAa3aTelieid, HA OCHOBE KOTOPOTO
PacCUMTHIBAIOTCS KOMIUIEKCHBIE TTOKazaTenu (mpuit. 5). Jlis moAroToBKU UH-
(dbopMaIMOHHBIX MaTEPUAIOB PEKOMEHIYETCS MOJIb30BaThCs TPEMs MepEUHs-
mu (ipui. 6).

O6s3arenpHbIi iepeyeHb Nel ucnonap3yercs mpu NoAroToBke nHbopma-
HAOHHBIX MaTEPHUAIIOB IS AJAMUHHUCTPATHUBHBIX OpPraHoB. OH BKIIIOYAET
15 3arpsi3HOMMUX BEIIECCTB, HanbOOJIee XapaKTEPHBIX JJIs1 OOJIBIIIMHCTBA I10-
BEPXHOCTHBIX BOJ Bceul Tepputopun Poccuiickont denepanun. Pacuer koMm-
MJIEKCHBIX OIIEHOYHBIX IOKa3aTesied MO €AWHOMY CHUCKY OOECHedyuT KOop-
PEKTHOCTh MPOBEICHUSI CPABHEHHSI Ka4€CTBA MMOBEPXHOCTHBIX BOJ B TEPPH-
TOPHUAIIBHOM aCIIEKTE KaK MPU OLICHKE COCTOSTHHS 3arpsSA3HEHHOCTH BOJIBI 3a
10001 BPEMEHHOU MPOMEXKYTOK, TaK U MPU OMPEICIICHUH JIFOOBIX €ro u3me-
HECHU.

Pexomennyemsiii nepeuens Ne2 nenosb3yercs npu pacuere Y KU3B s
TE€X CTBOPOB M IMYHKTOB, IJI€ €CTh HEOOXOJIUMOCTh, IOMUMO BEIIECTB, YKa-
3aHHBIX B 00SI3aTE€JIBHOM CIIHCKE, Y4YeCTh CHenupUuuecKrue 3arps3Hsonme
BEIIIECTBA.
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CBoOonnblii nepedeHb Ne3 cocTaBiseTcss TOTpeOUTENEM Il KOHKPET-
HBIX UCCJIEOBAHUNA MJIH 3a7a4.

B pacuere KOMIUIEKCHBIX TOKa3aTelied MCIOJIB3YIOT TOJBKO HOPMHpYe-
MBbI€ HHTPEIUEHTHI M IIOKa3aTelId COCTaBa U CBOMCTB BOJIBI BOJHOTO OOBEKTA.

[IpenBapuTenpHas OIEHKA CTEIICHH 3arPsI3HEHHOCTH BOJBI BOJHBIX 00b-
€KTOB C IIOMOIIBIO0 KO3 (PHUITMEHTa KOMIIEKCHOCTH 3arpsSi3HCHHOCTH BOIBI.

C nomomipio Ko3(PHUIMEHTa KOMIUIEKCHOCTH 3arps3HEHHOCTH BO/IbI
OIICHUBAETCS KOMIUIEKCHOCTh 3arpsS3HEHHOCTH BOJIBI B MPOOE, CTBOPE, MyHK-
Te, BOJIOTOKe M T.1. Pacder 3HaueHus kodd@uImeHTa KOMIUIEKCHOCTH 3a-
I'pSI3HEHHOCTH BOBI K TTpoBOIMTCS CHAavYama Il KaXKI0ro pe3yJibTaTa aHaIH-
3a 1o popmyie:

N'fj
Kfj - 100% ,
fj
rae Ky — ko3hUIueHT KOMIUIEKCHOCTH 3arpsi3HEHHOCTH Boabl B f-m pe-
3yJbTaTe aHaIN3a JJIs j-TO CTBOPA;

N’ fj - KOJINYECTBO HOPMHUPYEMBIX HHIPEIUEHTOB U IIOKA3aTeNeH KayecTBa
BOJIbI, COJCPKAHUE WM 3HAYEHHE KOTOPBIX MPEBBIIIAET COOTBETCTBYIOIIUE
um I1JIK B f-M pe3ynbrare aHanmsa s j-ro CTBOpA,;

Ny - o0Iee KOJINYECTBO HOPMHUPYEMBIX MHIPEIUEHTOB M IOKa3aTelen
Ka4yecTBa BOJIBI, ONpE/ICNICHHBIX B f-M pe3ynbraTe aHanu3a s j-ro CTBOpA.

OueHnBaeMblii BpEMEHHON MHTEPBAJI XapaKTEPU3YETCSI CPEAHUM 3HAYeE-

HUEM KOd((PUIEeHTa KOMIUIEKCHOCTH Kj:

Kfj

_ =1
Kj -_—
Ny

rae Ny — 4UCIO0 Pe3yjabTaTOB XMMHYECKOIO aHalau3a BOBI, Ul KOTOPBIX
paccUMTaHbl 3HaYCHUSA KOAI(PPHUIIMECHTa KOMIUIEKCHOCTH B J-M CTBOpe 3a K-if
MepUO]T BPEMEHH.

KoaddurmeHT KOMIUIEKCHOCTH 3arpsi3HEHHOCTH BOJBI HCIOJIB3YETCS
HEIMOCPEJCTBEHHO MPU MHTEPIPETAIMU PE3YIbTATOB pacuera g XapakTe-
PUCTUKHU BOJHOTO 00bekTa. OH SBISETCS OYEHBb MPOCTOM, HO B TO K€ BpeMs
BIIOJIHE JIOCTOBEPHON XapaKTEPUCTHUKON aHTPOMOTEHHOIO BO3JACHCTBUS Ha
kadecTBO Boabl. UeM Oosbire 3HaueHue K, Tem O0onbmast KOMIUIEKCHOCTD 3a-
I'PSI3HEHHOCTH TIPUCYIIA BOJE, TEM XYy)KE €€ KaueCTBO M TeM OOJIbIIIEE BIIHS-
HUE Ha (OpMUPOBAHHUE KAYECTBa BOJbI OKA3bIBAET aHTPOIIOTCHHBIN (haKkTop.

VYBenmuueHnue KodpuIMeHTa KOMIUIEKCHOCTH 3arps3HEHHOCTH CBUJIEC-
TEJIbCTBYET O TOSBJICHUM HOBBIX 3arpsi3HAIOIINX BEIIECTB B BOJIC aHAIM3U-
pyemoro BogHoro o0bekTa. Poct 3nauennit Kgz u Kop3 ykaseiBaeT kak Ha To,
yto npessiieHue 111K nabmomaercs mo 06oJiee MIMPOKOMY MEPEUHIO UHTPE-
JIMEHTOB, TaK U HA TO, YTO YPOBEHb €TI0 BEChMa 3HAYUTEJIICH.
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Ha ocHoBe xoapdunmenToB K, Kgz u Kop3 BeIACISAIOTCS KaTeropun BOIbI
BOJIHBIX OOBEKTOB 10 KOMILICKCHOCTH 3arpsi3HEHHOCTH (IIPHUIL. 7).

Bonnbie 00BEKTHI, 11 BOJBI KOTOPBHIX 3HaueHUs Kpgz COOTBETCTBYIOT
Il u 11l xkareropusim 3arpsi3HEHHOCTH BOJIbI, a 3HaUeHUsT Knopz — I, 1 u 111 ka-
TETOPHSIM 3arpsI3HEHHOCTH BOJIBI, 11€JIECO00pa3HO MCIOIL30BaTh MPH IMOJITO-
TOBKE «[IpHOpPUTETHBIX CHCKOB BOJAHBIX OOBEKTOB, TPEOYIOIIUX MEPBOOYE-
PEIHOTO OCYIIECTBICHUSI BOJIOOXPAHHBIX MEPOTIPUSITUIY.

Kareropuu Bojpl, onpeaenennbie no K, Kgz n K3, UMeoT pa3znuyHbIi
U (HU3NUECKUN CMBICI, TTOATOMY TOJIb30BAThCS UMH CIIEIyeT TMapajjieiabHoO.
DOTH XapaKTEePUCTUKH B3aWMHO JIOMIOJHSAIOT JApYT JApyra. B ciydae, eciou ka-
TErOpUHU HE COBMAJAIOT, KAYECTBO BOJIbI HAJIO0 PaCCMaTPUBATh C Pa3HBIX CTO-
POH — B PEXKHUME XPOHHUYECKOTO 3arpsi3HEHUs, HaOJI0JaeMOT0 OOJBIIYIO
4acTh BpeMeHHU rojia nmo K u JOMOJHUTEILHO B PEKUME «aBapUNHBIX)» JTHMOO
«4pe3BbIUANHBIX cuTyanuin» 1Mo Kgs u Kops.

Knaccupukanusa kayectBa BOJAbI N0 CTENEHU 3arPsi3HEHHOCTH OCY-
HIECTBIISIETCS. C YYETOM CIEAYIOIIUX JAHHBIX: KOMOMHATOPHOTO MHJEKCA 3a-
rpsi3HeHHOCTH BOJibI, uncia KII3 Boawl, koadduimenrta 3amaca, KOJudecTBa
YUYTEHHBIX B OIIEHKE MHTPEJAUEHTOB U IMOKa3aTeJIe 3arpsi3HEHHOCTH.

Koaddunment 3amaca K paccuutsiBaercs mo gpopmyiie:

K=1-0,1 F, rne F — yucino kpuTHYeCKUX IMOKa3aTesiel 3arpsi3HEHHOCTH
BO/IBI.

Kosddumment 3anaca K BBoguTcs majiee B rpafaluy KJIacCoB KadyecTBa
BOJIbI JOTIOJIHUTENBHO K KOMOWHATOPHOMY HHJIEKCY 3arpsi3HEHHOCTH BOJIbI
JUISl YKECTOUYEHHUS OLICHKH B Cllydae OOHApYKEHHUs KOHIICHTpAIUH, OJTU3KHUX
WJIU JIOCTUTAIOIINX YPOBHEN BBICOKOTO MJIM SKCTPEMAJILHO BBHICOKOTO 3arpsi3-
HeHus. Ero 3HaueHue yMmeHsbIaercs ¢ ypenudenueMm uucia KII3: ot enunHm-
bl ipu otcyTerBuun KII3 1o 0,9 mpu ognom KII3 u T.41. Koaddunuent 3ana-
ca paccuuTthiBaercs npu F< 5.

Onpenenenre KiIacCOB KauyecTBa BOJBI MMPOBOJAUTCS Ha OCHOBE IIPOM3BE-
JICHUSI YKA3aHHBIX BEJIMYMH U TMOCJIEAYIOIIEro MoA0Opa COOTBETCTBYIOIIECH
eMy Ipajaiuu kiacca (tadir. 24).

Uucno yuyuThIBa€MbIX WHIPEAUEHTOB WM TTOKa3aTeel 3arpsi3HEHHOCTU
BOJIbI BBOJMUTCS B T'paJalliy KJIACCOB C IEJbI0 JIOCTHXKECHUSI HE3aBUCHMOCTH
YCTAHOBJICHHS KJlacca KayecTBa BOJBI OT 3TOM BenwuuHbL. st Gosee je-
TaJbHOU OIIEHKH Ka4yecTBa BOJBI 3-i1 1 4-1 KjacChl pa30UThl COOTBETCTBEHHO
Ha 2 u 4 pa3psja.

B ciyudae, xorma F > 6 u k < 0,4, Bogy 06e3 pacdeToB OTHOCST K 5-My KJiac-
CY W OIICHMBAIOT KaK «3KCTPEMaJbHO Tps3Has». B mpaktuueckoi padbore st
OTpe/IeNIeHUs KJIacca KauecTBa BOJbI PEKOMEHJYETCSl MCIOJIb30BaTh paboure
dbopmbl KiTaccuuKaly: yCJIOBHOE pasJieJieHuEe BOJbI Ha KIJIACCHI MO CTEICHH
3arpsiI3HEHHOCTH (TIPWIL. 8); YCIOBHOE pa3felICHUE BOBI HA KJIACChl U Pa3psIbI
1o cTerneHu 3arpssHeHHocT (rmpwi. 9). [lpumepsl pacueTa mokasaTesieii KoM-
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TUIEKCHOM OIICHKHU CTEMEeHM 3MTPS3HEHHOCTH MOBEPXHOCTHBIX BOJI IO THIPOXU-
MUYECKUM TTOKa3aTessiM puBeAeHBI B Ta0s. 1 iput. 10.

Tabmauua 24

Kaacchl kauecTBa BOABI

1 xitacc 1*N;*k; VcnoBHO uncTast

2-11 Kimacc 1*Nj*K; 2*N;*K Cnabo 3arpsi3HeHHAS
3-i kacc 2*N;*K; 4*Nj*k 3arpsi3HeHHas

paspsn «a» 2*N;*k; 3*Nj*k 3arps3HeHHAs

paspsn «o» 3*N;*k; 4*Nj*k Ouenb 3arpsi3sHEHHAS
4-i1 xmacc 4*Nj*k; 11*N;*K I'psiznas

paspsia «a» A*N;*k; 6*Nj*k ['psiznas

paspsn «o» 6*N;*k; 8*Nj*k I'psiznas

paspsi «B»

8*N;*k; 10*N;*k

OueHb rpsa3Has

paspsia «»

10*N;*k; 11*N;*k

Ouenb rpsizHas

5-# kimacc

11%N;*k; o0

DKCTpeMajbHO rpsi3Has

[IIupoxoe pacrpoctpanenne B CIIIA u HEKOTOpBIX APYTHMX CTPaHAX IO-

Jy4Ydsl CTaHJAPTHBIN 0000IIeHHBIM Moka3zaTesb kauecTtBa Boabl (IIKB). IIKB
PACCUMTHIBACTCS TIO PE3yIbTaTaM OMpEIeICHUS 9 BaKHEHIIINX XapaKTEPUCTHK
BO/JIbI — YACTHBIX TTOKA3aTEINeH, IPUUEM KaXKIbIi U3 HUX UMEET COOCTBEHHBIN Be-
COBOM KOA(D(PUIIMEHT, XapaKTEpU3YIOMUNA MPUOPUTETHOCTh JAHHOTO TOKa3a-
TEJsI B OIICHKE KayecTBa BOJBI. YacTHBIC MOKa3aTeIn KayeCcTBa BOJIbI, CIIONb-
syemble mipu pacuete [IKB, m mx BecoBble KOdI(DPHUIMEHTH TPUBEACHHI B

Tabm. 25 [8].

Tabmmna 25

BecoBble k03 puumenTsl nokaszaresien npu pacuere IIKB
no nanHbiM Hanuonansuoro Canurapaoro ®onga CIIIA

HanMeHoBaHue mokazaTes 3HaueHne BeCOBOT0 K03 puimeHTa
PacTBOpeHHBIN KHCIOPOJT 0,17
KonnuecTBO KMIIEUYHBIX TaJI0YEK 0,16
Bonopoansiit mokasarens (pH) 0,11
buoxumuueckoe nmorpediieHne Kucaopoaa
(BITKs) 0,11
Temmnepatypa (- At, TeroBoe 3arps3HEHHE) 0,1
O6mmii pochop 0,1
Hutpatsr 0,1
MyTHOCTB 0,08
Cyxoif ocTaToK 0,07
Cymma 1

Kak cnemyer u3 npuBeneHHBIX B TaOJ. 25 MaHHBIX, HauOOJIee BECOMBIMU
MOKa3aTesIMU SIBJISIIOTCS PACTBOPEHHBIN KUCIOPOA M KOJIMYECTBO KHUIIIEUHBIX
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MaJI0YEK, YTO BIIOJHE IMOHATHO, €CJIU BCIIOMHUTH BaKHEUIITYIO SKOJIOTUYECKYIO
POJIb PAaCTBOPEHHOTO B BOJIE KMCIIOPO/Ia M OMACHOCTH JISl YeJloBeKa, 00YyCIIOB-
JICHHYIO KOHTAKTOM C 3arpsi3HEHHOH (heKaTusIMU BOJIOM.

O0006mieHHbI [IKB B 3HaUMTENHHOM CTENIEHU YCTpaHSET HEJIOCTATKU WH-

TErpaJIbHOM OLEHKH KadecTBa BOAbI ¢ pacueTomM M3B, T.K. comepKuT rpymiy
KOHKPETHBIX MPUOPUTETHBIX MOKa3aTelieil, B YMCIO0 KOTOPHIX BXOJMT IMOKa3a-
TeJIb MUKPOOHOTO 3arpsisHeHus. OnpeenieHue JaHHbIX MoKa3zaTenei mpemny-
CMOTPEHO HOPMAaTHBHBIMHU JOKYMEHTaMH JJIsl MUTHEBOM BOJBI, & TAKXKE BOJIbI
XO034MCTBEHHO-TIUTHEBOTO U KYJIBTYpPHO-OBITOBOTO BOJoCHaOxeHus. Hop-
MAaTUBHBIMU JTIOKyMEeHTamMH [46] yCTaHOBJIEHBI TaKHe MOKAa3aTeI MUKPOOHOM
3arpsiI3HEHHOCTH P00 BO/IbI, Kak oOtiee coaepkanue (B 100 mut mpoObl BOJIbI)
KOM(POPMHBIX OakTepuid, 0011Iee MUKPOOHOE YMCIIO (B 1 MIT), KOJTMYECTBO MECT
assMOmmii (B 50 1).

MukpoOHOIOrH4ecKil KOHTPOJIb BOJbI CIOXEH U TepOyeT IMpUMeEHe-
HUSI CTIEIUAIBHBIX TEXHOJIOTHUM, BMECTE C TEM BO3MOXHO OOHAPYKEHUE MUK-
POOHOIOTMYECKOT0 3arpsi3HEHUSI IO KOCBEHHBIM MPU3HAKAM: HAJIMYUIO BUAM-
MBIX CJIEJIOB Pa3J0KEHUSI OPTraHUYECKUX U MUIIEBBIX OCTAaTKOB, HEUUCTOT, a
TaKXe TPYIMOB KMBOTHBIX; 110 BIMAJEHUIO B BOJIOEM KaHaB C OBITOBBIMU CTO-
KamMu U Jip. DekanbHbIe 3arpsi3HEHUS] OOBIYHO COJIEPKAT MAcCy MUKPOOPTaHU3-
MOB, CPEIM HUX — IUCTHI Mapa3UTUUYECKUX MPOCTEHIINX, Aillla TEIbMUHTOB
u ap. UHaukaTopHbIM BUIOM MHUKPOOPTraHM3MOB, YKa3bIBAIOIIMM Ha (Qe-
KaJIbHBIE 3arpsi3HEHUSI, IPUHSITO CUUTATh OAKTEPUM TPYIIIHI KUIIIEYHOW Maaoy-
ki (BI'KIT), TunwuHbIM IpeacTaBHTENeM KOTOphIX sBisitoTcs E.coli (camu
BI'KII HeomacHbI [JIsI TEIJIOKPOBHBIX M SIBJISIFOTCA MPEACTABUTEISAMUA HOP-
MaJIbHOM KuIeuyHOW OakTeprodiiopsl). COOTBETCTBYIOIIMN MUKPOOHOIOTHYE-
CKUM MOKa3aTellb KaueCTBA BOJIbI MPEAYCMATPUBAET ONPEACIICHHOE KOJIHMYECTBO
BI'KII B equnauie oobeMa Bojawl (He Oojiee 3 B 1 1) — Tak Ha3bBaeMbli «Komm
WHIEKC.

N3 rugpoduosiornyeckux rnokasarenei kauectsa B Poccuu HanbosnbInee
MPUMEHEHNE HallleJl TaK Ha3bIBA€MbIN MHJIEKC CAanpOOHOCTH BOJHBIX OOBEK-
TOB, KOTOPBI PacCYUTHIBAIOT UCXOJsSl U3 WHJMBUYATbHBIX XapaKTEPUCTUK
canpoOHOCTH BUIOB, MPEACTABICHHBIX B PA3JIMYHBIX BOJHBIX COOOIECTBAX
(butomnankToHe, MEpUPUTOHE):

(50
2.0

rjae Si — 3HadeHue canpoOHOCTH THAPOONOHTA (CIIeMATbHBIC TAOJIHIIHI);
hi — oTHOCHTEBHASI BCTPEUYaEMOCTh WHAMKATOPHBIX OPraHU3MOB (B TOJIE
3pEeHUs MUKPOCKOIIA);
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N — 4Kcii0 BEIOpaHHBIX MHAMKATOPHBIX OPTaHU3MOB.

Kaxmomy BUIy HCCIETyeMBIX OPTraHW3MOB MPUCBOEHO HEKOTOPOE YyC-
JIOBHO€ YMCIICHHOE 3HAYeHHE WHIUWBUIYAIbHOTO MHJEKCa campoOHOCTH, OT-
paxkaromiee COBOKYMHOCTh €ro (hU3M0JI0ro-OMOXUMUYECKUX CBOWCTB, 00Yy-
CJIOBJIMBAIOIIUX CIIOCOOHOCTH OOMTATh B BOJE C TEM WJIM MHBIM COJEp>KaHU-
€M OpraHWYEeCKUX BemecTB. [|JIsi CTaTUCTUYECKON JOCTOBEPHOCTH PE3yJIbTa-
TOB HEOOXOIMMO, YTOOBI B IPOOE COAEPKaIOCh HE MEHEE JBEHAIIATH UHAM-
KaTOPHBIX OPTaHU3MOB C OOIIMM YHUCJIOM OCOOEH B MOJie HAOJIOJICHUSI HE
MeHee TPUALATH.

B Tabn. 26 mnpuBeneHa kiaccudukaiys BOJHBIX 00BEKTOB MO 3HAYECHUIO

WHJIEKCA CapOOHOCTH S, KOTOPBIE TAKKE HOPMUPYIOTCH.
Taobmuma 26

Kuaccensl kayecTBa BOJ B 3aBUCHMOCTH OT HHAEKCOB CANIPOOHOCTH

Nunexcer Knaccer ka-
YpoBeHb 3arpsA3HEHHOCTH 30HBI
canpoOHOCTH S | decTBa BOJI
OueHb YuCThIC KCeHOocanpoOHas 1o 0,50 1
Yucrteie oJIUTrocanpoOHas 0,50-1,50 2
YMepeHHO 3arpsi3HEeHHbIE a-Me30canpoOHast 1,51-2,50 3
Tspkeno 3arps3HEHHbIE B-me3ocanpobHas 2,51-3,50 4
OueHb TSDKENIO 3arps3HEH- norcanpooHas 3,51-4,00 5
HBIC
OueHb rps3HbIE norcanpooHas >4,00 6

Wunekc 3arpsi3HEHHS] BOJBI M MHIEKC CAalpPOOHOCTH CJIEAyeT OTHECTH K
UHTErPAIbHBIM XapaKTEPUCTUKAM COCTOSIHUA. Y POBEHb 3arpsi3HEHHOCTH U
KJIACC KaueCcTBa BOJHBIX OOBEKTOB MHOT/]A YCTAHABIMBAIOT B 3aBUCUMOCTH OT
MUKPOOHOJIOTHYECKHX MMOKazaTeneu (tTadi. 27).

Ta0muna 27

Kuaaccesl kayecTBa BOABI 0 MUKPOOMOJIOTHYECKHAM MOKA3aTEISIM

MukpoOuonorunueckue noka3aTenu
YpoOBeHb 3arpsi3HEH-
O6mee yncno | Yucro canpodput- OTHoOLIEHHE 00IIETO
HOCTH U KJIaCC Ka4yecT- . . .
54 BO OakTepui, HBIX OaKTepuid, gucia OaKTEPHi K YUCITY
A 10° knerox/mit | 1000 kneTok/Min | canpoguTHBIX GaKTepHii
OueHb yncThIE, | <0,5 <0,5 <1000
Yucrtsre, 11 0,5-1,0 0,5-5,0 >1000
YMepeHHO 3arpsi3HeH-
uele, 111 1,1-1,3 5,1-10,0 1000-100
3arpsizHeHHbIe, [V 3,1-50 10,1-50,0 <100
['psizaBIC, V 5,1-10,0 50,1-100,0 <100
Ouens rps3ueie, VI >10,0 >1000 <100

146




Bonpocsl k riase 2

1. Yro Takoe moJeBbIe METOBI aHATN3a Ka4eCTBA BOJBI?

2. Kakumu npenmyiecTBaMu 0071a/1at0T MOJIEBBIE METOIbI?

3. Uro Takoe KOJIOpUMETPUUYECKUE METO/IbI aHaIu3a?

4. Kakue ¢akTopsl BIUSIOT HA TOYHOCTh aHaIu3a?

5. Onummre Mepbl 6€301aCHOCTH MTPH BHINTOJIHEHUH aHAJIU30B.

6. lyis1 yero NpUMEHSIIOT KOHCEepBaIHIO Mpoo6?

7. Kak npoBoauTCS OMOMHANKAIIAS BOJIHBIX O0BEKTOB?

8. Kakue BogHbBIEC OpraHU3MBl HCHIOIB3YIOTCS IPH MPOBEIEHUN OMOTECTUPOBAHUS U

nouemy?

9. KakoBbl XapaKTepUCTUKU UHTETPATIbHOM OLEHKHU KauecTBa BObI?
10. Kakwue ruapobuoiaornyeckue noka3zaTein KauecTBa BOJOEMOB BaM U3BECTHBI?
11. KakoBbl noka3aTenu aerpaiaiuu Bogoema?



3. OPTAHU3ALIUA MOHUTOPUHI'A BOJAHBIX OB BEKTOB

3.1. HOPMUPOBAHUE KAYECTBA ITPUPOJHBIX BO/{

B cooTBeTcTBUU C MPUPOIOOXPAHHBIM 3aKOHOJATENLCTBOM Poccuiickoit
denepani HOPMUPOBAHUE KAUECTBA OKPYKAIOILIEH MPUPOIHOM Cpeibl MPo-
U3BOAUTCSA C LIENBIO0 YCTAHOBIICHUS MpelesibHO JOIYCTHMBIX HOPM BO3/eii-
CTBMSI, TaPAHTUPYIOUIUX SKOJOTMUECKYI0 0€30MacHOCTh HACENICHMsS, COXpa-
HEHUE TeHO(POH/Ia, 00ECTICUNBAIOIINX PAIMOHAIIBHOE MCIIOIb30BAHUE U BOC-
IIPOU3BOJICTBO MPUPOAHBIX PECYPCOB B YCIOBUSIX YCTOMUYMBOTO PA3BUTHUS XO-
3IMCTBEHHOM JEATENbHOCTH. [Ipu 3TOM 11011 BO3AeiiCTBHEM TTOHUMAETCS aH-
TPONOTEHHAs1 JESATEIbHOCTh, CBSI3aHHAA C pealn3alrell >KOHOMHYECKUX,
PEKpEaMOHHbIX, KYJIbTYPHBIX MHTEPECOB U BHOCSIIAs (U3NUYECKUE, XUMU-
YyecKre, OMOJIOTMUYeCKUEe U3BMEHEHUS B PUPOIHYIO CPELy.

IKOJIOTMYeCKOe HOPMHUPOBAHUE TIPEAIONATAET YUYET TaK HA3bIBAEMOMU
JNONyCTUMOM HArpy3ku Ha skocuctemy. Jlomycrumon cuurtaercs Takas Ha-
rpy3Ka, MOJ BO3JEMCTBUEM KOTOPOW OTKJIOHEHHUE OT HOPMAJIBHOTO COCTOS-
HUS CUCTEMbI HE TMPEBBIIIAECT €CTECTBEHHBIX U3MEHEHUU U, CIIeJIOBATENBHO,
HE BBI3bIBAET HEXKEIATEIbHBIX MOCJEJACTBUM Y KUBBIX OPraHU3MOB U HE Be-
JeT K YXYAIIEHUIO KadecTBa cpeinl. K HacrosiieMy BpeMEHU H3BECTHBI
JUIIF HEKOTOPBIE MOMBITKH ydeTa Harpy3KH JIsi paCTEeHUM CYIIU U ISl CO-
OOIIIECTB BOJIOEMOB PHIOOXO3SIIICTBEHHOT'O Ha3HAYECHUSI.

Kak skonornueckoe, Tak U CaHUTAPHO-TUTUEHUYECKOE HOPMHUPOBAHUE
OCHOBAaHO Ha 3HAaHUHU 3(PPEKTOB, OKA3bIBAEMbIX Pa3HOOOPA3HBIMU (PaKTOpaMu
BO3JICMCTBHS HA UBbIE OpraHu3Mbl. OTHUM M3 BaXKHBIX MOHSITHUH B TOKCH-
KOJIOTMM M B HOPMUPOBAHUMU SIBJISIETCS MIOHSITUE BPEHOTO BemiecTBa. B cre-
UAJILHOW JINTEpaType MPUHSATO HA3bIBATh BPEIHBIMH BCE BEIECTBA, BO3-
JEUCTBUE KOTOPHIX HA OMOJIOTHYECKUE CUCTEMBI MOXET MPUBECTU K OTPHUIIA-
TEJIbHBIM MOCIEACTBUAM. KpoMe TOoro, kak MpaBWIO, BCE KCEHOOMOTHKH
(4y’KepoJHbIe ISl KUBBIX OPraHU3MOB, HCKYCCTBEHHO CHHTE3UPOBAHHBIE
BEI[ECTBA) PACCMATPUBAIOT KaK BPEIHbIE.

YcTaHOBNIEHNE HOPMATHBOB KA4e€CTBA OKPYXKAKOIIEH CPEAbl U MPOAYK-
TOB MUTAHUSI OCHOBBIBAETCSI HA KOHIEMIIMU MOPOroBocTH Bo3jencTBud. Ilo-
POT BPEJIHOI0 JAeiicTBUA — 3TO MUHUMAaJIbHAS J103a BEIIECTBA, IIPU BO3JCH-
CTBUM KOTOPOU B OpraHM3ME BO3HUKAIOT U3MEHEHUS, BBIXOJIAIINE 3a Mpee-
761 (PU3UOJOTUUECKUX U TIPUCIIOCOOUTEIBHBIX PEAKIUNA, WIN CKpbITas (Bpe-
MEHHO KOMIIEHCUpPOBaHHasl) marojiorus. Takum oOpa3zoMm, MOporonas J103a
BEIECTBA (MJIM TIOPOrOBOE JIEUCTBHE BOOOIIE) BHI3BIBAET Y OMOIOTHYECKOTO

148



OpraHu3Ma OTKJIHMK, KOTOPBIM HE MOXKET OBITh CKOMIIEHCHUPOBAH 3a CYET IO-
MEOCTaTUYECKUX MEXaHU3MOB (MEXaHU3MOB TMOJAECPKaHUS BHYTPEHHETO
PaBHOBECHS OPraHU3Ma).

HopmaTtuBel, OTpaHMYHMBAOIINE BPEIHOE BO3AEHCTBUE, YCTAHABINBAKOT-
Cd W YTBEPXKAAIOTCA CIEHUATBbHO YHOJHOMOYEHHBIMU TOCYJIapCTBEHHBIMU
OpraHaMu B 00JaCTH OXpPaHbl OKPY>KAIOIIEH MPUPOIHOM CPEbl, CAHUTAPHO-
AIUIEMUOJIOTHYECKOTO HAJ30pa M COBEPIICHCTBYIOTCS MO MEPE Pa3BUTHSA
HAyKd M TEXHUKU C YUYETOM MEXIAYHApPOAHBIX CTaHAApTOB. B OCHOBe caHu-
TapHO-TUTHEHUYECKOTO HOPMHUPOBAHUS JIEKHUT IMOHATHE MPEAEIbHO JOIyC-
TUMOW KOHUEHTPALINH.

IIpenenbno nonycrumbie kKoHueHTpanuu (IIIK) — Hopmartussl, ycra-
HABJIMBAIOIINE KOHIIEHTPAIMK BPEIHOTO BEIECTBA B €IMHUIIE 00OBbeMa (BO3-
JyXa, BOJbI), Macchl (MUILEBBIX NPOTYKTOB, TOYBKI) UM MOBEPXHOCTH (KOXKa
paboTaroux), KOTOpbIE MPU BO3JECHCTBUU 3a ONPEACIICHHBIN MPOMEKYTOK
BPEMEHH MNPAKTUYECKU HE BIUAIOT HAa 3JI0POBBE YEJIOBEKA U HE BBI3BIBAIOT
HEOJIaronpUsITHBIX MOCJIEICTBUNA Y €ro MOTOMCTBA.

JIns BemiecTB, O AEHCTBUM KOTOPBIX HE HAKOIUIEHO AOCTATOYHOW WH-
dbopmaluu, MOTYT YCTaHABIMBATHCS BPEMEHHO AONMYCTHMble KOHIIEHTPA-
nuu (B/IK) — monydeHHbIE pacyeTHBIM IyTEM HOPMAaTHBBI, PEKOMEHI0BaH-
HBIE JJISI UCITOJIb30BaHUs CPOKOM Ha 2-3 roja.

B nmyOnukanusax WMHOrJa BCTPEYAIOTCS U JPYrUe XapaKTePUCTUKH 3a-
IpsI3HAIOMKX BemecTB. [0/ TOKCHYHOCTBIO MOHUMAIOT CHOCOOHOCTH Be-
IIECTB BHI3bIBATh HAPYIICHUSI (PU3UOJIOTUUECKUX (PYHKIIMI OpraHu3ma, 4yTo B
CBOIO Ouepeb MPUBOJIUT K 3a00JIEBaHUSM (MHTOKCUKAIIUSM, OTPaBJICHUSIM)
WIH, B TSDKETBIX ClydasiX, K ruoenn. @akTu4ecku TOKCUYHOCTh — MEpa HECO-
BMECTUMOCTH BEIIECTBA C KU3HBIO.

CaHUTapHO-TUTHEHUYECKUE U HKOJOTMYECKHE HOPMATHUBBI ONPEIECIISIOT
KA4eCTBO OKPYX AU CpeAbl MO OTHOIIEHHUIO K 3JOPOBBIO YEIOBEKA U CO-
CTOSIHUIO 3KOCHCTEM, HO HE YKA3bIBAIOT HA UCTOYHUK BO3JCHUCTBUS U HE pe-
TYJUPYIOT €ro JAesTeIbHOCTh. TpeboBaHUsA, MpeabsBiIsieMble COOCTBEHHO K
UCTOYHUKAM BO3JIEUCTBUS, OTPAXKAIOT HAYYHO-TEXHUYECKHE HOPMATHUBBI.
K TakoBbIM OTHOCSITCSI HOPMATHBBI BEIOPOCOB U COPOCOB BPEIIHBIX BEIIECTB
(ITAB u T1JIC), a Takke TEXHOJOTHYECKHUE, CTPOUTEIbHBIE, TPATOCTPOUTEIh-
HbIe HOPMBI U TIpaBuja, cojJiepkalire TpeOOBaHUs MO OXPaHE OKpYKarollen
MPUPOIHON Cpeabl. B OCHOBY yCTaHOBJIEHUS HAYYHO-TEXHUYECKHX HOpMAaTH-
BOB TOJIOKEH CIEAYIOIUA MPUHIIMIL: MPU YCIOBUU COOJIIOJCHUS 3TUX HOP-
MAaTUBOB MPEANPUITUSIMUA PETUOHA COJIEpkKaHUE JI0OOW MpUMECH B BOJE,
BO3JyX€ M TIOYBE JOJDKHO YJIOBIETBOPSTH TPEOOBAHUSIM CAHUTAPHO-
TUTUEHUYECKOTO HOPMUPOBAHUS.

Hay4yHo-TeXHUYECKOE HOPMHUPOBAHHE MPEIOIAracT BBEICHUE OIpPaHU-
YeHUHN JEeATEIbHOCTU XO3IMCTBEHHBIX OOBEKTOB B OTHOIICHUU 3arps3HEHUs
OKpY>Karollel CpeIbl, HHBIMU CIIOBAMH, ONIPEAENSAET MPEIEIBbHO TOIMYCTUMBIE
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MOTOKU BPEIHBIX BEIIECTB, KOTOPHIE MOTYT MOCTYMAaTh OT UCTOYHUKOB BO3-
JEUCTBUS B BO3/lyX, BOJYy, OUBYy. Takum oOpazoM, OT IMpeanpuaruii Tpedy-
eTcsi He coOcTBeHHO oOecnieueHune tex unu uHbIX [1JIK, a cobmonenue npe-
JIETIOB BEIOPOCOB U COPOCOB BPEIHBIX BEIIECTB, YCTAHOBIICHHBIX JJII O0BEKTA
B 1I€JIOM WJIU JIJIsi KOHKPETHBIX HUCTOUYHUKOB, BXOJISIIINX B €r0 cocTaB. 3aduk-
cupoBaHHoe npeBbiieHre BenuuuH [1JIK B okpyskaroieii cpene camo no ce-
Oe He SIBIISIETCS HApPYIIEHUEM CO CTOPOHBI MPEANPUITHS, XOTA, KaK MpaBUo,
CIIY>)KUT CHUTHAJIOM HEBBIMOJIHEHUSI YCTAHOBJICHHBIX HAyYHO-TEXHUYECKUX
HOPMAaTHUBOB (WJIM CBUAECTEIILCTBOM HEOOXOIUMOCTH UX TIEPECMOTPA).

3.1.1. KauecTBO B0 ¥ BUJABI BOJAOIOJIH30BAHUSA

[Tox kauecTBOM BOJBI B 1I€JIOM IMOHUMAETCS XapaKTEPUCTUKA €€ COCTa-
Ba M CBOWCTB, ONPEAEISAIONIAs €€ MPUTOIHOCT JIJIT KOHKPETHBIX BHJIOB BO-
oTnoyib30BaHus [42, 44], mpu 3TOM KPUTEPUH KauyeCTBa MPEACTABIIAIOT COO0M
MPU3HAKH, TI0O KOTOPBIM MPOU3BOJINTCS OIIEHKA KaueCTBa BOJIBI.

IIpenenbHo gonmycTUMasi KOHIEHTPalusi B BoJe BOJAOEMA XO3SMCT-
BE€HHO-MMTHEBOT0 M KYJbTYPHO-OBITOBOr0 Bogomosab3oBanusi (I1/1K;) —
ATO KOHIICHTpPAIUS BPEIHOTO BEIIECTBA B BOJE, KOTOpas HE JOJDKHA OKAa3bI-
BaTh MPSIMOTO WJIM KOCBEHHOTO BJIMSHHUS HA OPTraHW3M YeJOBEKa B TCUEHUE
BCEU €ro XU3HM W Ha 3JI0POBBE MOCIEIYIONNX MOKOJICHUH, U HE TOJDKHA
yXyIIIaTh TATHEHUYECKHUE YCIOBUS BOIOTIOIB30BAHU.

IIpenenbHo qomycTuMasi KOHLUEHTPalUsi B BoJe BOJA0EMA, UCHOJb-
3yeMoro 1Jsi pbiooxo3siictBennbix nenaeit (IIJK,,) — 370 xoHUEHTpanus
BpPEIHOTO BEIIECTBA B BOJIC, KOTOpas HE JOHKHA OKAa3bIBATh BPEAHOTO BIIHS-
HUS Ha TIOMYJISAIAH PHIO, B TIEPBYIO OYePEah TPOMBICIOBBIX.

HopMmupoBanune kauyecTBa BOAbI COCTOMUT B YCTAaHOBIIGHUH JIsI BOJIBI
BOJHOTO 0OBEKTa COBOKYIMHOCTHU JIOMYCTUMBIX 3HAYEHUH MOKa3aTesei ee co-
CTaBa M CBOICTB, B MpejiesiaX KOTOPHIX HAZAEKHO 00eCIeunBaIOTCs 310POBbE
HaceJIeHUs, OJaronpusiTHBIE YCIIOBUSI BOJAOIOJIB30BAHUS U SKOJOTUYECKOE
0JIarornoy4ne BOJTHOTO 0OBEKTA.

Buabl Bo0M0JIb30BaHUS HA BOAHBIX 00BEKTAX OMPEEISIOTCS opra-
HaMu MuHucTepcTBa MpUPOIHBIX pecypcoB PD u ['ocynapcTBeHHOro KOMHU-
teta PO 1o oxpaHe okpy:karouiei cpeabl U MOJIEeKaT YTBEPKIECHUIO Opra-
HaMU MECTHOT'O caMOyIpaBieHus cyobekToB PO.

K X0351licCTBEeHHO-NIUTHEBOMY BOJIOIOJIb30BAHUIO OTHOCUTCS UCIIOJIb30-
BaHHUE BOJHBIX OOBEKTOB WJIM UX YYACTKOB B KaUY€CTBE UCTOUYHUKOB XO3UCT-
BEHHO-TIUTHEBOTO BOJAOCHAOKEHHUS, a TaKXKe JJIsl CHAOXKEHUs MPEeaNpUsTUn
MUIIEBON TPOMBILIIEHHOCTH. B cooTBeTcTBUU ¢ CaHUTapHBIMU MPAaBUIIAMU U
Hopmamu CanlluH 2.1.4.559-96, numuvesas 6o0a dondicna 6vimv 6e30nacua
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8 INUOEMUUECKOM U PAOUAYUOHHOM OMHOUWEHUU, Oe38PeOHa NO XUMUYECKO-
My cocmagy u OO0JHCHA UMemdv ONa2ONpUAMHblE OP2AHONeNnmu4ecKue ce0u-
cmea.

K KyJabTypHO-OBITOBOMY BOJIOINIOJB30BAaHUIO OTHOCHUTCSI MCIIOJIb30Ba-
HUE BOJHBIX OOBEKTOB JIJIsl KYIIaHUsI, 3aHATHS CHOPTOM U OTAbIXa HACEJICHUS.
TpeOoBanusi K KadyecTBY BOJbl, YCTAHOBJICHHBIE MJIA KYJIBTYpPHO-OBITOBOTO
BOJIOTIOJIL30BAHMS, PACIIPOCTPAHAIOTCS HA BCE YYAaCTKH BOJHBIX OOBEKTOB,
HaXOJSIIUXCSl B UePTE HACEIECHHBIX MECT, HE3aBUCUMO OT BHJIa UX UCIOJIb30-
BaHUSI 00BbEKTAMU JUIsl OOUTAHUS, PA3MHOXKEHUSI U MUTPAIMUA PHIO U APYTUX
BOJIHBIX OPTaHU3MOB.

Pp100Xx03511iCTBEHHbI¢ BOAHBbIE 00bEKTBI MOTYT OTHOCUTHCA K OZHOM
U3 TPEX KaTErOpHil:

s K @blcuiell Kamezopuu OTHOCST MECTA PACIOJIOKEHUS HEPECTUIUI,
MacCOBOI'0 Haryljia U 3MMOBAJIBHBIX SIM 0COOO LIEHHBIX BUIOB PHIO U APYTHX
MPOMBICJIOBBIX BOJHBIX OPTAHU3MOB, a TAK)KE€ OXPAHHBIE 30HBI XO3SMUCTB JIIO-
O0ro THUIA JIJIs pa3BE/ICHUS U BbIpALIMBAHUS PHIO, APYTUX BOJHBIX )KUBOTHBIX
Y PACTCHUU;

s K nepeoii Kamezopuu OTHOCAT BOJIHbIE OOBEKTHI, UCTIOJIb3yEMBbIE IS
COXpaHEHHUs U BOCIIPOU3BOACTBA LIEHHBIX BUJIOB PBIO, 00J1a1al0IINUX BHICOKOM
YyBCTBUTENBHOCTHIO K COJEPHKAHUIO KHUCIOPOAA;

e KO 6MOpoil Kamezopuu OTHOCST BOJHBIE OOBEKTHI, HCIOIb3yEMBIE
JUTSL IPYTUX PHIOOXO3SICTBEHHBIX 1IEJIEH.

[IpenensHO AomycTrMasi KOHIIEHTpAIMs BEIIeCTBa B BOJIC yCTaHABIIUBA-
eTcs:

o JUI XO3AUCMEEHHO-RUMbEEO20 U KYIbMYPHO-0bIMOE020 6000N0Nb-
306anus (I1JIK;) ¢ yaeTroM Tpex mokasaresieii BpeITHOCTH:

¢ OpraHOJENTHUYECKOTO;

« OOIIECAaHUTAPHOTO;

¢ CAHUTAPHO-TOKCHUKOJIOTHYECKOTO.

o TS pbldoxo3aiicmeennozo eooononszoeanusn (I11K,,) ¢ yaetom mns-
TH TIOKa3aTeJIel BPEIHOCTH:

¢ OPTaHOJIENITHYECKOTO;

« CAHUTAPHOTIO;

¢ CAHUTAPHO-TOKCUKOJOTHYECKOIO;

¢ TOKCHKOJIOTHUYECKOTO;

e« PBIOOXO3AMCTBEHHOTO.

OpranoJsienTHyecKuii Moka3aTeilb BPEAHOCTH XapaKTEpU3yeT CIOCco0-
HOCTh BEIIECTBA M3MEHSITHh OPTraHOJIENTHUYECKHE CBOMCTBA BOJbL. (QOI1meca-
HUTAPHBIN — ONpEAENsIeT BIUSHUE BEHIECTBA HA MPOIECCHl €CTECTBEHHOIO
CaMOOYMIIICHUS BOJ| 32 CUET OMOXMMHUYECKUX U XUMHUYECKUX PEaKIUil ¢ yda-
CTUEM €CTECTBEHHOU MUKpOQiopbl. CAHMTAPHO-TOKCUKOJIOTHYECKHUI TTO0-
Ka3aTellb XapaKTEPU3yeT BPEIHOE BO3AECHCTBUE HA OPraHW3M 4YEJOBEKa, a
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TOKCHUKOJIOTHYECKUIH — TOKa3bIBA€T TOKCUYHOCTh BEIIECTBA ISl )KUBBIX Op-
TaHU3MOB, HACEIISIONINX BOJIHBIN 00bEKT. PHI00X03s1liCTBEHHBIN IT0Ka3aTeNb
BPETHOCTHU OIpeIesieT MOPUYy KauyeCcTB MPOMBICIOBBIX PhIO.

Haumensbinas u3 6€3BpeIHBIX KOHIICHTpAIMK 10 TpeM (IISTH) MoKa3aTe-
nsM BpeaHoctu npuHumaercs 3a [1/IK ¢ ykazanueM JTUMUTHPYIOLIETO MOKa-
3aTensl BpEAHOCTH.

Pri6oxo3sitictBennbie [1JIK q0JDKHBI YIOBIETBOPSITEH Py YCIOBUM, TIPU
KOTOPBIX HE JIOJKHBI HAOJIFOIaThCS:

« THUOEIb PbIO U KOPMOBBIX OPTaHU3MOB JIJISI PBIO;

« TIOCTETICHHOE MCYE3HOBEHHE BUIOB PHIO 1 KOPMOBBIX OPraHU3MOB;

+ YXYJIIEHUE TOBAPHBIX KAUECTB OOUTAIOINICH B BOJJHOM OOBEKTE PHIOHI;

« 3aMEHa IIEHHBIX BUJIOB PbIO Ha MaJIOIICHHBIE.

3.2. TOCYJAPCTBEHHBIN SKOJOTrMUYECKA MOHUTOPHHI B P®

B Hacrosmee Bpems B pamkax npoekta OOH co3mana riodajabHas
cucTeMa MOHUTOPHHIa oKpy:xkawei cpeasl (I'CMOC), yacTbr0 KOTOPOU
SIBJIIETCS TIporpaMma, IocBsIeHHas BoaHbIM npooiemam — 'CMOC (Bona)
— ¢ nentpoM B Kananme. B nmporpamme I'CMOC (Boga) akTuBHOE ydacTue
npuHUMAKOT 4 crienuanu3upoBaHHbix yupexaeaus OOH: IIporpamma OOH
no okpyxatomieit cpeae (FOHEIT), Bcemupnasi opranuzanus 31paBooxpaHe-
Hus (BO3), Bcemupnas mereoposiornyeckasi opranuzanus (BMO) u Opra-
Huzanusa O0benuHeHHbIX Hanmii mo BompocaMm oOpa3oBaHUs, HAYKU U KYJIb-
typsl (FOHECKO).

3agauamu niporpammbl 'CMOC (Bona) sBisitoTcs ciaeayromnme:

« MOHUTOPHUHT PacIpoCTpaHEHUsI U TpaHCcHopMaIuy 3arps3HIIOMINX Be-
IIECTB B BOJHOM CpEIE;

« OTIOBEIIEHNE O CEPhE3HOM HAPYIIECHUU COCTOSIHUS BOJIHBIX OOBEKTOB;

« HATOMUHAHUE TPABUTEIILCTBAM O HEOOXOJIUMOCTH TPUHATHS MEpO-
MPUSITUNA 110 OXPAHE, BOCCTAHOBJICHUIO U YJIYUILICHUIO OKPYKAIOIIECH CPEIBI.

[Tporpamma '[CMOC (Bopa) Bkiito4aeT 7 OCHOBHBIX MTyHKTOB:

o CO3/IAaHUE BCEMUPHOM CETU CTAHIIMA MOHUTOPHUHTA;

« pa3paboTKa €IMHOW METOMKH OTOOpa M aHaIM3a MPOO BOIBI;

¢ OCYIIIECTBJICHUE KOHTPOJIA 32 TOYHOCTBIO TAHHBIX;

« UCIIOJIb30BAHNE COBPEMEHHBIX CHUCTEM XPAHEHUS U PACIPOCTPAHCHUS
uHpopmaruu;

o OpraHu3alIysl MOBBIIICHUS KBATM(PUKAIIAN JJIS1 CTICIIUATNCTOB;

o IOATOTOBKA METOIMYECKUX CITPABOYHUKOB;

. o0ecrieueHue HeoOX0AMMBIM 000PYAOBaHNEM (B OT/EIIBHBIX CIyYasx).
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B 1972 r. Ha 6a3e cTaHIM TUAPOMETEOCTYKObI oprann3oBaHa O01ero-
CyJIApPCTBEHHAs CJIy:k0a HaOJI0eHHII U KOHTPOJIA COCTOSIHUSI OKPY:KaI0-
meii cpeasl (OI'CHK), mocTpoeHHasi Mo nepapxu4ecKoMy NPHHITHILY.

OI'CHK cocTout u3 HeCKOJIbKUX YPOBHEM:

o CTAHIIUM HAOJIOJIEHUSI, OCYIIECTBISIOMMNX COOp JAaHHBIX, TEPBUUHYIO
00paboTKy U 0000IIIEHUE TaHHBIX;

s TEPPUTOPUATIBHBIX U PETUOHAJBHBIX IIEHTPOB, OCYIIECTBISIONIUX
0000111eHUs, aHAJIN3 MaTePHaIOB, COCTABICHUE MECTHBIX ITPOTHO30B U OIICH-
KY COCTOSIHHSI OKPY>KarOIIEe CPeibl 10 CBOEU TEPPUTOPUU;

« 'unpomernentpa Poccun u npyrux roinoBHbiX rieHTpoB (HUN).

B o06paboTaHHOM M CHCTEMaTU3MPOBAHHOM BHUJE TOJIydeHHass MH)Op-
MalMs NpPEACTaBIC€HA B KaJaCTPOBBIX HM3JaHMSX, TaKUX, Kak «ExxeromgHeie
JTAHHBIE O COCTaBE€ M KAYeCTBE MOBEPXHOCTHBIX BOJ CyHIW» (MO TUIPOXUMHU-
YECKUM U TUAPOOHOIOTUYECKUM TTOKA3aTEISIM).

[Tomumo OI'CHK Pocrunpomera (Komurera Poccuu no ruapomereopo-
JIOTUM U MOHUTOPHUHTY OKPY>KalOIIEeW Cpe/ibl) SKOJIOTHYECKUH MOHUTOPUHT
OCYUIECTBISIETCA UEIbIM PSAOM CIY>KO, MUHUCTEPCTB M BEIOMCTB, TaKHX,
kak ['ocymapctBeHHbii komuTeT Poccuiickorn denepanuu 1o OXpaHe OKpy-
xarotert cpenbl (I'ockomakonorus Poccun), MUHUCTEPCTBO MPUPOIHBIX pe-
cypcoB PO, MHUHUCTEPCTBO CEIBCKOTO XO35IUCTBA W MPOAOBOJBCTBUSA P,
JlemapTaMeHT TOCyJIapCTBEHHOI'O CAHUTAPHO-3MUIEMHOJIOIMYECKOT0 HAJ30-
pa (I'occamsnuananzop) npu MunuctepcTBe 3apaBooxpaHeHus PO, ['ocy-
napcTBeHHBIN komuTeT PO no crangaptuzanuu u metposioruu (I'occtangapt
P®), ®enepanbHas ciryk0a JECHOTO X035SHCTBA.

B 1993 rony 6bU10 MpUHATO pellIeHUe O co3/lannu EauHoM rocyaapcr-
BEHHOW cHCTeMbl 3Ko0JIorHYeckoro MounutopuHra (EI'CIM), koropas
JOJKHA 00BEMHUTH BO3MOKHOCTU U YCUJIUSI MHOTOUMCIICHHBIX CIIYXKO IS
pelieHust 3aa4 KOMIUIEKCHOTO HAOJIFOJIEHHUsI, OIIEHKU U MTPOTHO3a COCTOSIHUS
cpensl B PO.

B pamkax OI'CHK npoBoasT:

« HAOJIIOJICHUSI 32 YPOBHEM 3arpsi3HEHHOCTU MOBEPXHOCTHBIX BOJ 1O (Pu-
3UYECKUM, XUMUYECKUM, TUJIPOJIOTHUYECKUM U TUIPOOUOTOTHYECKUM MOKa3a-
TEJSIM B PEXKUMHBIX TyHKTAX;

« HAOJTIOICHMSI, TPETHA3HAYCHHBIE JJISl PEILICHUsI CTICIIMabHBIX 3a]1ay.

Kaxxap1it 13 3TUX BUIOB HAOJIOCHUI OCYIIECTBISETCA B pe3yJIbTaTe:

o IPEABAPUTEIBHBIX (PEKOTHOCIIUPOBOYHBIX) HAOIOJACHUN U HCCIIEO-
BaHUI HA BOJIHBIX OOBEKTAX WM UX YUaCTKaX;

« CHCTEMATHYECKUX HAOIIOJICHUM Ha BOJHBIX OOBEKTaX B BBIOPAHHBIX
MyHKTax.

OcHOBHBIE 337]a4ll CHCTEMAaTHYECKUX HAOJIIOJCHUI 3a KauecTBOM IIO-
BepxHOCTHBIX BOJ B cucteme OI'CHK moxHO chopMynupoBath Clieyomum
oOpazom:

153



« CHCTEMATHYECKOE IOJIyYe€HUE KaK OTICNIbHBIX, TAK M OCPEIHEHHBIX BO
BPEMEHH M IIPOCTPAHCTBE JAHHBIX O KAYECTBE BOJIBI;

. 0O€ecIieyeHne XO3SMCTBEHHBIX OPraHOB, a TaKXKe 3aMHTEPECOBAHHBIX
OpraHM3aliii CUCTEMATHUeCKOi HHMOpPMAIMEH M MPOrHO3aMH H3MCHCHHS
THIPOXMMHYECKOTO PEKMMa U KauecTBa BOIbI BOJOEMOB U BOJIOTOKOB M JKC-
TPEHHOU HH(OPMAaLHEH 0 PE3KUX U3MEHEHHIX 3arpsI3HEHHOCTH BOIBI.

[TopsmoK opraHu3aliy U IIPOBEACHHS HAOIIONEHUN B IYHKTAX PEXKHM-
HBIX padoT onpenenensl [20, 32, 39, 40].

K 3amauam crenuanbHbIX HAOIIOAEHHH M HCCIIEHOBAaHUM, OIpeelse-
MBIM B KaX/JIOM KOHKPETHOM CJIy4ae, OTHOCSTCS:

« YCTAaHOBJIEHHE OCHOBHBIX 3aKOHOMEPHOCTEH IIPOIIECCOB CaMOOYHIIIE-
HUS,

« OIIPEICIIEHUE BIUSHUS HAKOIUIEHHBIX B JOHHBIX OTJIOXKCHMSX 3arpss-
HAIOIIUX BEIIECTB HAa KAYECTBO BOJLI;

« COCTaBIICHHE OATaHCOB XUMHUYECKHMX BEIIECTB YYaCTKOB BOJOTOKOB;

« OIICHKA BBIHOCA XMMHUYECKUX BEIICCTB Y€PE3 3aMBIKAIOIINI CTBOP PEK;

« OI[EHKA BBIHOCA XMMHYECKHX BEIIECTB C KOJUIEKTOPHO-IPEHAKHBIMU
BOJIAMH.

J11s1 IpOBEICHNSI MOHMTOPHHIA BOJ CYIIIH OPTaHU3YIOTCS:

« CTAI[HOHAPHAS CETh IIYHKTOB HAOIIIOICHHUI 32 €CTECTBEHHBIM COCTABOM
U 3arpA3HECHUEM MIOBEPXHOCTHEIX BOJ;

o CIICI[HAIN3UPOBAHHAS ~ CETh IIYHKTOB IS  pEIIEHHs  Hay4HO-
HCCIIE0BATENILCKUX 3a/1aY;

« BpEMEHHasl SKCIIEAUIIMOHHAS CETh IIYHKTOB.

B ocHOBe opraHu3anuy ¥ IPOBEICHUS HAOIIOACHHMHA 33 KA4eCTBOM IIO-
BEPXHOCTHBIX BOJ JICKAT CIIEAYIOIINE IPHHIUIBI: KOMIIEKCHOCTh U CHCTE-
MATHYHOCTh HAOJIFOIEHUMH, COTIACOBAHHOCTh CPOKOB HX IPOBEIACHHUS C Xa-
PaKTEPHBIMH THAPOJOTHYCCKHUMH CHUTYyallMsSIMHU, OMpeeicHHe IOoKa3aTese
Ka4yecTBa BOMABI eIUHBIMU MeTogamMu. CoOIIf0IeHHe dTUX IPHHIUIIOB JTOCTH-
raercs yCTaHOBJICHHEM MPOrpaMM KOHTPOJIS (10 (PU3UUECKUM, XUMHUUYECKHM,
THIPOOMOIOTMUECKUM K THAPOJIOTHYECKUM [TOKA3aTENISIM) M IEPUOINIHOCTH
IIPOBEICHUS KOHTPOJIS, BHIMIOIHECHHEM aHAIN3a MPO0 BOIBI MO €IUHBIM HIIN
00eCIIeYnBAIOIIMM TPEOYEMYIO TOUHOCTh METOIHKAM.

CeTb cudpoxumuyeckux HaOIIOIEHNN JOIKHA OXBATHIBATh:

« 110 BO3MOYKHOCTH BCE€ BOJHBIE OOBEKTHI, PACIIOIOKEHHBIE HA TEPPUTO-
pUU U3y4aeMoro dOacceiiHa;

« BCIO JJIHHY BOIOTOKa C ONpeAeCHHEM BIMSHUS HanOOJee KPYITHBIX
€ro MPUTOKOB U cOPOCa CTOYHBIX BOJ B HETO;

« BCIO aKBaTOPHIO BOJOEMA C OIpeIeIeHHEM BJIMSHHMS Ha HEro HanoOo-
jiee KPYIHBIX IPUTOKOB M COpOCa B HETO CTOYHBIX BOJI;
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« Bce (a3bl THAPOJOTHIECKOTO pekuMa (BECEHHEE MOJ0BOILE, JICTHIOKO
MEXEHb, JICTHHE U OCEHHHE JIOXKJEBbI€ IaBOJKH, JIEAOCTAB, 3UMHIOI Me-
JKE€Hb);

e pA3JIUYHBIC 10 BOJHOCTHU T'OJIbI (MHOTOBOJHBIE, CPETHUE 110 BOJHOCTH
Y MaJIOBOJTHBIE);

« CYTOYHBIC U3MEHEHUSI XUMHUYECKOTO COCTaBa BO/IbI;

« KaTacTpoduueckre cOpOChl CTOUHBIX BOJ B BOJHBIE OOBEKTHI.

3.2.1. YcTaHoBJIeHHE MeCTONOJI0KEeHUsSI CTBOPOB
B IYHKTAaX HAOJII0AeHU I

[Tox myHKTOM HA0JIIOIeHUH CIIelyeT TOHUMATh MECTO Ha BOJOEME UJIU
BOJIOTOKE, B KOTOPOM MPOU3BOASAT KOMIUIEKC PadOT JJisl MOTYyUYEHUS! JAHHBIX
O COCTaBE U CBOMCTBAX BOJIbI.

[IyHKTBI HaOMIOEHUN OPraHU3YIOT B MEPBYIO OYEpE/b HA BOJOEMAX U
BOJIOTOKAaX, UMEIOIINX OOJIbIIIOE HAPOJHOXO3IUCTBEHHOE 3HAUYCHHUE, a TaKkKe
MOJBEPKEHHBIX 3HAYMTEILHOMY 3arps3HEHUIO MPOMBIIUICHHBIMU, XO3SIICT-
BCHHO-OBITOBBIMH M CEJIBCKOXO3IMCTBEHHLIMHM CTOYHBIMH BogaMu. Ha ne 3a-
IPS3HEHHBIX CTOYHBIMHM BOJIaMU BOJOEMAaxX M BOJOTOKAaX WJIM HMX Yy4acTKax
CO3JIat0TCS MTYHKTHI 11 POHOBBIX HAOJIFOJICHUM.

[TyHKTBI HAONIOJEHWN OPraHW3yIOT Ha BOJIOEMax M BOJOTOKAX B pai-
OHAax:

o PACIIOJIOKEHHS TOPOJIOB U KPYMHBIX MOCEIKOB, CTOYHBIE BOJIBI KOTO-
pBIX cOpachIBaIOTCS B BOJIOEMBI U BOJIOTOKH;

« COpOCa CTOYHBIX BOJ| OTJICIHO CTOSIIITUMH KPYIHBIMH IPOMBIIIICH-
HBIMH TIPEANPUATUSIMU, TEPPUTOPHUATIBHO-TIPOU3BOACTBEHHBIMU KOMILICKCA-
MU, OPTAaHU30BaHHOTO COpPOCa CEILCKOXO03IMCTBEHHBIX CTOYHBIX BOJI;

« MECT HEpPECTa M 3UMOBBS IIEHHBIX U 0CO00 IIEHHBIX BHJIOB MPOMBICIIO-
BBIX OPraHU3MOB;

o IPEATUIOTUHHBIX YYAaCTKOB PEK, SBIISIIOIIUXCS BaXKHBIMH JJIsI PHIOHOTO
XO35MCTBA;

o IEPECEUCHUS PEKAMU FOCYJAPCTBEHHBIX TPAHMII;

« 3AMBIKAIOIINX CTBOPOB OOJIBIIIMX U CPEIHUX PEK;

¢ YCTHEB 3arPSI3HEHHBIX MPUTOKOB OOJIBIIINX BOJIOEMOB U BOJOTOKOB.

JIns u3ydeHus NPUPOJHBIX MPOILIECCOB U OmpejeiaeHus (OHOBOTO CO-
CTOSIHUSI BOJIbI BOJIOEMOB U BOJIOTOKOB IMYHKThI HAOJMIOICHUN CO3JAI0T TAKXKE
Ha HE MOJIBEPKEHHBIX MPSIMOMY aHTPOIOT€HHOMY BO3JICHCTBUIO Y4acTKax, B
TOM YMCJIC Ha BOJOEMax M BOJOTOKAX, PACIOJIOXKECHHBIX HA TEPPUTOPHUIX 3a-
MOBEIHUKOB M HAI[MOHAIBHBIX MapKOB U SBISIOMINXCS YHUKAIbHBIMU TPU-
POJIHBIMHU 00pa30BaHUSIMU.
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B mynkTax HaOmOAEHUN OPraHU3yIOT OJWH WJIM HECKOJILKO CTBOPOB.
[Tox ¢cTBOPOM MOHMMAIOT YCJIOBHOE IMOMEPEUYHOE CEUCHHE BOJIOEMa WM BO-
JIOTOKA, B KOTOPOM IPOU3BOJAUTCS KOMIUIEKC PaOOT IS MOJyYeHUs JaHHBIX
0 KauecTBe BOJIbl. MECTOMOJIO)KEHHE CTBOPOB YCTAHABIMBAIOT C YYETOM TH/I-
POMETEOPOJIOTHUECKUX B MOPGHOJTOTHIECKUX OCOOCHHOCTEH BOJHOTO 00BEK-
Ta, PACHOJIOXKEHUSI MCTOUYHHKOB 3arps3HEHUs,, KOJMYECTBA, COCTaBa U
CBOMCTB COpachIBA€MbIX CTOYHBIX BOJI, HHTEPECOB BOJOMOJb30BATENEH U BO-
JOIOTpeOUTeNei.

Ooun cmeop yCTaHABIMBAIOT HA 6000MOKAX TIPU OTCYTCTBHUU OPraHU30-
BaHHOTO cOpOCa CTOYHBIX BOJ B YCThSIX 3arpSI3HEHHBIX NMPUTOKOB, HA HE3arpsi3-
HEHHBIX YYaCTKaxX BOJOTOKOB, Ha MPEIIIOTUHHBIX y4acTKaxX peK, Ha 3aMbl-
KaIOIIMX y4acTKax PeK, B MECTax MepeceueHus TOCy1apCTBEHHOMN IPaHUIIbI.

[Ipy HamTM4YUMM OPraHU30BAHHOTO COPOCA CTOYHBIX BOJI YCTAHABIMBAIOT
Ha BOJIOTOKAx 0ga cmeopa u 6onee. OIUH W3 HUX pacriojararoT BbIIIE HUC-
TOYHUKA 3arpsi3HEHUs (BHE BIUSHUSI PACCMATPUBAEMbBIX CTOYHBIX BOI), APY-
TU€ — HU)XE MCTOYHUKA (WM TPYIIbl UCTOUYHHUKOB) 3arpsi3HEHUS, B MECTE
MOJTHOTO CMeIIeHus. XUMUYECKUH COCTaB BOJIBI B mIpoOe, oTOOpaHHOW B
CTBOPE BBIIII€ UCTOYHUKA 3aTPSI3HCHUS, XapaKTepu3yeT (OHOBbIE MOKA3aTEIH
KadyecTBa BOJbI BOJOTOKA B JaHHOM IyHKTe. CpaBHEHHE (DOHOBBIX MOKa3aTe-
JIe C MmoKasaTelsiMU KadecTBa BOJIbI B Mpo0e, OTOOPAHHONW HMKE MCTOYHHKA
3arps3HEHMUS, TTO3BOJISIET CYJIUTh O XapaKTepe U CTEIECHU 3arpS3HEHHOCTH BO-
Jbl TIOJ1 BIMSIHUEM UCTOYHUKOB 3arpsi3HEHUs] JAaHHOTO MyHKTa. M3MeHeHue
XHMHYECKOTO COCTaBa BOJIbI B MpoOax, 0TOOpaHHBIX B IIEPBOM Mocie cOpoca
CTOYHBIX BOJI CTBOPE M B PACIIOJIOKEHHBIX HUKE CTBOPaX, 1aeT BO3MOXKHOCTh
OIICHUTh CAMOOYHUIIAIOIIYIO CIIOCOOHOCTh BOJIOTOKA.

BepxHuii (mepBoiii) POHOBBIN CTBOP YCTaHABIMBAIOT B 1 KM BBIIIE TIEp-
BOI'0 MCTOYHMKA 3arps3HeHus. BbIOOp CTBOPOB HMXKE MUCTOUYHMKA (MU TPYII-
bl ICTOYHUKOB) 3arpsi3HEHUS OCYIIECTBIISIIOT C YYETOM KOMILJIEKCA YCIOBUH,
BIIMSIONIMX HA XapaKTep pacHpOCTpaHEHUs 3arpsi3HSIONIUX BEIIECTB B BOJIO-
Toke. HeoOxoaumo, 4ToObl HUXKHUI CTBOP XapaKTEpPU30BaJl COCTaB BOJIbI B
I[EJIOM MO CEYEHHUIO, T.€. OBLI PACIOJIOKEH B MECTE JJOCTATOYHO MOJHOTO (HE
Menee 80 %) cMmereHust CTOUYHBIX BOJ C BOJION BOJOTOKA.

Ha pekax, rjie cTBOp MOJIHOTO CMEIICHHUS HAXOJAUTCS JaJeKo OT MCTOY-
HUKOB 3arpsi3HEHUsI, MpoIllecc TpaHCPOpMaIlMd YacTH 3arps3HSIONIUX Be-
IIIECTB MOXKET 3aBEPIIHUTHCS J0 CTBOPA MOJIHOTO CMEIICHUS U UX BIUSHHUE HA
¢dbu3nyecKkre CBOMCTBA U XUMHUYECKHI COCTAaB BOABI B 3TOM CTBOPE MOMKET
ObITh HE OOHapYKEeHO. B 3TOM ciydae CTBOp yCTaHABIMUBAIOT, UCXOMS U3 UH-
TEPECOB HAPOJHOTO XO3SIIICTBA, HA OJMMKAWIIIEM y4acTKE BOJOIMOJIb30BAHUS.
Ha pekax, ucnoib3yeMbIX JJIsl HY>K]l ppIOHOTO X0351CTBA, TAKOM CTBOP yCTa-
HaBJIMBaIOT He Aanee 0,5 kM oT MecTa cOpoca CTOYHBIX BOJI.

[Ipy HayMuMM TPYIIBl UCTOYHUKOB 3arpsi3HEHUS BEepXHUU ((OHOBBIN)
CTBOP PacroJiararoT BbIIIE MEPBOT0 MCTOYHWKA, HUKHUM — HIKE TOCIICTHE-
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ro. Mcxoiss U3 MHTEPECOB HAPOIHOTO XO3SIMCTBA, MEXAY CTBOPAMU BBIIIE U
HIKE UCTOYHUKOB 3arpsI3HEHUSI MOTYT OBITh YCTAHOBJICHBI JOTIOJIHUTEIIHHBIC
CTBOPBI, KOTOPBIE€ JIOJKHBI XapaKTepU30BaTh BIUSIHUE OTACIHHBIX UCTOYHH-
KOB 3arpsi3HEHUS.

JInst HaOmroieHuH 10 BOJIOEMY B IIEJIOM € y4eTOM reomopdosioruu depe-
TOBOM JIMHUM U JIpyTuX (PaKTOPOB yCTAHABIMBAIOT HE MEHEE TPEX CTBOPOB,
10 BO3MOKHOCTH PaBHOMEPHO pacHpejiefIeHHBIX 10 akBaTopuu. Ilpu KoH-
TPOJI€ HA OTJIETBbHBIX 3arPSI3HEHHBIX YYaCTKaX BOJOEMOB CTBOPHI YCTaHABIIU-
BAIOT C YYETOM YCIJIOBUH BOJJ00OOMEHA BOJIOEMOB.

Ha Bogoemax ¢ MHTEHCUBHBIM BOI000MEHOM (KO3 duULIEHT BO1000Me-
Ha OoJsiee 5 pa3 B roj) pacroioKEHUE CTBOPOB aHAJOTUYHO PACIIOI0KEHHUIO
WX Ha BOJOTOKAX: OJWH CTBOP YCTAaHABJIMBAIOT B 1 KM BBIIIE HCTOYHUKA 3a-
TpsI3HEHUSI, BHE 30HBI €T0 BIMSHUS, OCTAIbHBIE CTBOPHI (HE MEHEE IBYX) pac-
MoJjararoT HU)KE HMCTOYHHMKA 3arpsi3HeHUs] Ha paccTtosHuu 0,5 KM OT MecTa
cOpoca CTOYHBIX BOJ M HEMOCPEJCTBEHHO 3a IPaHUIICH 30HbI 3arpsi3HEHUS.

Ha Bonoemax ¢ ymepenssiM (ot 0,1 110 5 pa3 B ro) u 3aMeIJIEHHBIM (10
0,1 paza B rog) BOJOOOMEHOM OJMH CTBOP YCTAHABJIMBAIOT BHE 30HBI BIIHS-
HUS UCTOYHUKA WM TPYNIbl UCTOYHUKOB 3arpsi3HEHUsS, BTOPOM CTBOpP CO-
BMEIIIAIOT C MECTOM cOpoca CTOYHBIX BOJ, OCTaJIbHbIE CTBOPHI (HE MEHEe
JIBYX) pacriojiaratoT napauielIbHO BTOPOMY T10 00€ €ero CTOPOHBI Ha PaccTos-
HuM 0,5 KM OT MecTa cOpoca CTOYHBIX BOJ U HEMOCPEJACTBEHHO 3a TPaHUIICH
3arpsi3HEHHON 30HBI).

KonuuecTBo BepTUKaeld B CTBOPE HA BOJOEME OMPENEIISICTCS IMUPUHOMN
30HBI 3arPsI3HEHHOCTH: TIEPBYIO BEPTUKAIbL PacIiojiaraloT Ha PacCTOSHUU HE
nanee 0,5 kM oT Mecta cOpoca CTOYHBIX BOJ WM OT Oepera, MOCJIEAHIO —
HETIOCPEICTBEHHO 3a IPaHUIICH 30HbI 3arps3HEHUS.

KonndecTBo BepTukalielt B CTBOPE Ha BOJIOTOKE OIPEACIIICTCS YCIAOBUSIMU
CMEIICHHS PEUYHBIX BOJ CO CTOUYHBIMHU BOJIaMH HMJIA BOJIAMH IIPUTOKOB: TIPH HE-
OJTHOPOJTHOCTH XMMHUYECKOTO COCTaBa B CTBOPE YCTAHABIIMBAIOT HE MEHEE TPEX
BEpPTUKAJEH (Ha CTEP)KHE U HA PAacCTOSTHUU 3—5 M OT Oeperos), mpu OJAHOPO/I-
HOCTH XMMHYECKOTO COCTaBa — OJIHY BEPTUKAJb (Ha CTEPIKHE PEKH).

KonruecTBo TOPHU30HTOB HAa BEPTUKAIU OIpEEsieTcs TIyOuHONU BOJIO-
eMa WIA BOJOTOKA B MECTE U3MEPEHUS: TIPH IITyOMHE 10 5 M yCTaHABJIUBACT-
csl oiuH Topu30HT (y nmoBepxHocTH — B 0,2—0,3 M OT MOBEPXHOCTH BOJIBI Jie-
TOM U Y HIKHEW TOBEPXHOCTH JIbJla 3UMOH), ipu riyoune oT 5 1o 10 M — nBa
(y moBepxHocTu 1 B 0,5 M OT 1Ha), a nipu Tiiyoune 6omnee 10 M — Tpu (0mod-
HUTEIHHO MPOMEKYTOUHBIN, PACTIONOKECHHBIN Ha TTOJIOBUHE TTTyOWHBI).

3.2.2. IIporpaMmmbl HA0II0AeHUI 32 KAYECTBOM BOJbI

Bce nmyHKTHI HaOMIO/IEHUHN 32 KAYECTBOM BOJIBI BOJIOEMOB M BOJOTOKOB
JeJISIT Ha 4 KaTeropuu, OMpeIesIsieMbIe YaCTOTOM U JI€TATbHOCTBIO MPOTrPaMM
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HaOmoaeHui. HazHaueHrue u pacrosoKeHHe MyHKTOB KOHTPOJISI OINpeaesis-
I0TCS PaBUJIaMK HAOJIIOIEHH 3a Ka4€CTBOM BOJIbI BOJIOEMOB U BOJIOTOKOB.

IIyHKTBHI epBO KATErOPUM PACIOJIaraloT Ha CPEAHUX U OOJBIINX BO-
JIOEMax U BOJIOTOKAX, UMEIOIIUX BAXKHOE HAPOTHOXO3SIMCTBEHHOE 3HAUYCHHUE:!

¢ B paiiOHax TOPOJIOB C HACEIICHUEM CBBIIIE | MIIH. JKUTENEH;

« B MECTax HEpecTa U 3UMOBbSI 0COOO IEHHBIX BUIOB MPOMBICIOBBIX
pHIO;

« B pailoHaX MOBTOPSIOIIMUXCS aBapUUHBIX COPOCOB 3arpsi3HAIONIMX Be-
IIECTB;

« B pailOHax OPraHMW30BaHHOIO COpOCa CTOYHBIX BOJ, B PE3yJbTaTEe KO-
TOPBIX HAOJIFOAETCS BBICOKAS 3arpsi3HEHHOCTH BOJBI.

IIyHKTHI BTOPOH KATEropuM yCTPauBaIOT HA BOJOEMAaxX U BOJOTOKAX B
npejesax CIeIyOINUX y4aCTKOB:

« B palioHax ropoAoB ¢ HaceneHueM oT 0,5 1o 1 MIIH. KuTeneu;

« B MECTax HEPECTa U 3UMOBBS IIEHHBIX BUJIOB IIPOMBICIOBBIX PbIO (Op-
TaHWU3MOB);

e Ha BaXXHBIX ISl ppIOHOTO XO3SIMCTBA MPEAIUIOTUHHBIX YYacTKax Pek;

¢ B MECTaxX OpPraHM30BAHHOTO COpOCa APEHAXKHBIX CTOYHBIX BOJ C OpO-
IAEMBIX TEPPUTOPUNA U MPOMBIIIJIEHHBIX CTOYHBIX BOJI;

« TIPU NEPECEYEHNUH PEKAMH FOCYAAapPCTBEHHOMN I'PAHUIIBI;

¢ B paliOHaX CO CPEIHEU 3arpsI3HEHHOCTHIO BOIBL.

IIyHKTBI TpeTheil KaTeropuM pacrioiaratoT Ha BOJOeMax U BOJAOTOKaX:

« B paiioOHax TOpPOJIOB ¢ HaceseHueM menee 0,5 MITH. KUTeIeu;

+ HA 3aMBIKAIONIUX YYaCTKaX OOJIBIINX U CPETHUX PEK;

e B YCTbSIX 3aIPA3HEHHBIX MPUTOKOB OOJIBIINUX PEK U BOJOEMOB;

B pailoHaxX OPraHU30BaHHOI'O cOpOCa CTOYHBIX BOJ, B PE3YJIHTATE YETO
HaOJII0AaeTCsl HU3Kas 3arps3HEHHOCTH BOJBI.

IIyHKTBI 4eTBEPTOM KATErOPMH YCTAHABIUBAIOT:

+ Ha HE3arpsSI3HEHHBIX YYacTKaX BOJOEMOB U BOJIOTOKOB;

¢ HA BOJOEMAx M BOJOTOKAX, PACHOJIOKEHHBIX Ha TEPPUTOPUSIX TOCY-
JNAPCTBEHHBIX 3aIIOBEIHUKOB U HAIIMOHAJIbHBIX MTapKOB.

HaOnronenus 3a kaueCcTBOM BOJIbI BEAYT IO ONPEJICICHHBIM BUIaM MPO-
rpaMM, KOTOpPbI€ BHIOMPAIOT B 3aBUCUMOCTU OT KATErOPUHU MMYHKTa KOHTPOJISL.
[leproguuHOCTH TTPOBEJECHUSI KOHTPOJIA MO TUIPOOMOJIOTUYECKUM U TUJIPO-
XUMHUUYECKUM TMOKA3aTeNsIM yCTaHABIUBAIOT B COOTBETCTBUM C KaTEropueit
nyHkTa HabmoaeHuil. [Ipu BeIOOpe mporpaMMbl KOHTPOJIS YYUTHIBAIOT II€JI€-
BOE UCIOJIb30BaHUE BOJIOEMA MJIM BOJAOTOKA, COCTAaB COPAChIBAEMBIX CTOYHBIX
BOJI, TpeOOBaHUs MoTpeduTese nHhopMaIiuH.

[lapameTpsl, ompenencHUe KOTOPHIX MPETyCMOTPEHO OO0sI3aTENbHOM
IporpaMMoil HaOJIOIEHUHN 3a KAYECTBOM IMOBEPXHOCTHBIX BOJI MO THAPOXU-
MUYECKUM UM TUIPOJIOTHUECKUM MTOKa3aTeNsIM, MPUBEACHBI B Ta0M. 28.
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TaOmura 28

Oo0s3aTesbHAsE MPOrpaMMa HA0II0AeHU

[TapameTpsl Ennnuibl namepenus

Pacxox BoJsibI (Ha BOJOTOKAX) M/c
CkopocTh TeueHUs BOJIbI (Ha BOJOTOKAX) M/C
YpoBeHb BOJIbI (Ha BOJIOEMAX) M
Buszyanbubie HabmoaeHUs -
Temneparypa C
I[BeTHOCTB rpagychl
IIpo3paynocTs cM
3amax OaJLIIBI
Kucnopon Mr/mv[3
Jluokcun yriuepoja Mr/aM>
B3BenienHbIe BenecTna Mr/am°
Bonopoansliil nokaszatens (pH) —
OKUCIHUTENBHO-BOCCTAHOBUTENBHBIN noTeHnnan (Eh) MB
Xnopugsl (CI) Mr/IM°
Cyasdatst (SO47) Mr/aM°
I'mapoxapoonars (HCO3) MI/IM°
Kasbimii (Ca”") Mr/aM°
Maruuii (Mg”") Mr/aM°
Harpuit (Na") Mr/IM°
Kammit (K*) Mr/am>
CyMMa HOHOB Mr/aM°
Ammonnitasrii azot (NH, ") Mr/IM°
Hutputhsiii azot (NO,") Mr/aM°
Hutpatasiii a3otr (NO3) MI/IM°
Munepainbhsiii pochop (PO, Mr/IM°
Kenezo obuiee Mr/aM°
Kpemawnit Mr/am°
BIIK5 MT /M°
XIIK Mr /aM°

Konyenmpayuu wiupoxo pacnpocmpanennvlx 3a2pa3Haiouux eeujecms
HedrenponykTs Mr/m°
CITIAB MF/I[M3
®denHoutbl (JieTyque) Mr/IM°
[MecTunuasl MF/)J;M3
Tspxenple MeTasuTbl Mr/am°

HaGmronenus mo o0s3aTebHON MporpaMmMe Ha BOJOTOKAX OCYIIECTBIIS-
10T, KaK MPaBUjIo, 7 pa3 B ToJl B OCHOBHBIE (pa3bl BOJHOTO PEKHUMA: BO BpeMsI
MOJIOBO/IbSl — HA TMOJbeMe, MTUKE U CHaje; BO BpEeMs JICTHEH MEXEHU — MpH
HaWMEHBIIIEM PacXoJie M MPH MPOXOKISHUHU JOXKIESBOTO MaBOJAKA; OCEHBIO —
nepe1 JIeI0CTaBOM; BO BpeMs 3UMHEN MEKEHH.
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B BogoeMax kayecTBO BOABI UCCIEAYIOT IPU CIAEAYIOIIUX THIPOIOTAYE-
CKHMX CUTYallMsIX: 3UMOU MpHU HanboJiee HU3KOM YPOBHE U HauOOJbIIEH TOJ-
IIMHE JIbJIa; B HAa4yaJle BECEHHETO HAMNOJIHEHUS BOJOEMa; B NEPUOJ MaKCH-
MaJIbHOTO HAIlOJHEHHUs; B JIETHE-OCEHHUW MEpPUOJI MpU HanOOJiee HU3KOM
YPOBHE BO/IBI.

CokpallleHHY10 TporpaMMy HaOIIOJICHHUH 3a KAYECTBOM MOBEPXHOCTHBIX
BOJI 110 THAPOJOTHYECKUM U THIAPOXUMUYECKUM MOKA3aTENSAM NOAPA3AEISIOT
Ha TPHU BUJA:

« [IepBas nporpaMmma npeaycMaTpyuBacT ONpPEIEIEHUE pacxo1a BOAbI (Ha
BOJIOTOKAX), YPOBHSI BOJIbl (Ha BOJOE€Max), TEMIIEPATYPbI, KOHIEHTPAIIUU
PaCTBOPEHHOTO KHCIOPOAA, YIEIbHOW 3JIEKTPONPOBOJHOCTH, BH3yalbHbIE
HaOJIIOACHUSI.

« Bropas nporpamma npegycMaTpuBaeT onpeesieHne pacxoaa Boabl (Ha
BOJIOTOKAxX), YPOBHSI BOJIbI (Ha BojoeMmax), Temmeparypol, pH, yaenbHO#
AIEKTPOMPOBOJHOCTH, KOHIEHTPAIIMU PACTBOPEHHOTO KHUCIOPOJa, KOHIICH-
Tpauuu B3BemeHHbIX BemiecTB, XIIK, BIIKs, koHumenTpauuum 2-3 3arpss-
HSIONIUX BEIIECTB, OCHOBHBIX JJISl BOJIBI B ITAHHOM ITYHKTE KOHTPOJIS, BU3Y-
aJIbHbIE HAOIIOJICHUS.

« TpeTbst mporpamMma MNpeaycCMaTpUBAET OMPEACICHUE Pacxoja BOJIbI,
CKOpPOCTH Te€UeHMs (Ha BOLOTOKAax), YpOBHS BOJBI (Ha BOJOEMAx), TEMIEpPaA-
Typsl, pH, KOHIIEHTpali1 B3BEIICHHBIX BEUIECTB, KOHIIEHTPAIIUH PACTBOPEH-
Horo kuciopoaa, bIIKs, KoHIEHTpauu Beex 3arpA3HSOINUX BOAY B TaHHOM
MYHKTE KOHTPOJIS BEILIECTB, BU3yalbHbIE HAOIIO/ICHHUS.

I'mapoxuMudeckne MoKa3aTeau KadecTBa MPUPOJIHBIX BOJ B MYHKTAX
KOHTPOJISI COMTOCTABIISIIOT C YCTAHOBJIICHHBIMU HOPMaMH KaueCTBa BOJIbI.

[IporpaMMbl ¥ IEPUOANYHOCTD HAOMIOJEHUN IO TUAPOXUMUYECKHUM I10-
Ka3aTeJisaM JIJIsl MyHKTOB Pa3IMYHbIX KaTErOpuil MpUBEIeHbI B Ta0J. 29.

Tabmuna 29
IIporpaMMbl U IEPUOAUYHOCTH HAGIIOAEHUIA
AJISl MYHKTOB Pa3JHYHbIX KaTeropui
[Teproan4HOCTB Kareropus myHKTOB HaOII0JeHUNA
“E(‘)’Eiﬁi‘;g" | [ 1l IV

ExenneBHO CoxkpamieHHas npo- | BusyaneHele  Ha- - -
rpamma 1 OsroieHUS

Exenexanno Coxpaiennas npo- | CokpalleHHas npo- - -
rpamma 2 rpamma |

Esxemecsiuno CoxpaieHHas nmporpamma 3 -

B ocHoBHbIE a3kl

BOJHOTO PesKIMa OObs3arenpHas mporpaMmMa
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Brenpenue B cucremy HaOJIOICHUN 32 KQ4€CTBOM BOJIbI THIPOOHOJIO-
TMYECKUX METOJIOB IO3BOJISIET BBIICHUTH COCTAaB U CTPYKTYPY COOOIIECTB
ruapoOuoHToB. [logHas mporpamma HaOMIOEHHUM 3a KaueCTBOM ITOBEPXHO-
CTHBIX BOJI IO TUAPOOHOIOTMYECKUM TTOKa3aTesIsIM MpeyCMaTpPUBaCT:

« HCCIEIOBaHUE Gumoniankmona — OOIIEH YHUCISHHOCTH KIIETOK,
Yyucaa BUJIOB, 001Iel OMOMACChl, YUCIEHHOCTH OCHOBHBIX TPy, OMOMAaCCHI
OCHOBHBIX TPYII, YHCIa BHUAOB B TPYyNIlE, MAacCOBBIX BHJIOB M BHJIOB-
WH]IUKATOPOB CAllpOOHOCTH;

e HCCIICIOBAHUE 300MIAHKMOHA — OOIIUX YHCICHHOCTH OPTraHU3MOB,
qucia BUIOB, 00IeH OMoMacchl, YUCICHHOCTH OCHOBHBIX I'PYIIN, OMOMACCHI
OCHOBHBIX TPYMI, YUCJIa BUJOB B TpyIIe, MacCOBBIX BHIOB M BHJIOB-
WHIUKATOPOB CarpOOHOCTH;

« HCCIIEAOBAHUE 3000eHmoca — OOIMX YMCISHHOCTH, OMOMACCHI, YHC-
Ja BUJIOB; YUCJIa TPYIN MO CTaHIApTHOW pa3paboTKe, BHUAOB B IpyIIe, Ooc-
HOBHBIX TPYIN; OMOMAcChl OCHOBHBIX T'PYMI, MacCOBBIX BHIOB U BHUIOB-
WHJIUKATOPOB CarpOOHOCTH;

« HCCIIeIOBaHUE nepugumona — OOIIETO Yncia BUJAOB, MACCOBBIX BH-
JIOB, YaCTOThI BCTPEYAEMOCTH, CAalIPOOHOCTH;

o OINpENeICHUE MUKpOOUONIO2ULeCKUX NnoKazameneli — OOIIero 4ucia
OakTepuii, yncia canpoPUTHBIX OAKTEPU, UX COOTHOIICHUS;

o UBy4YeHHE ghomocurnmesza GUTOIJIAHKTOHA U OecmpyKyuu OpraHuye-
CKOT'0 BelecTBa (MHTEHCUBHOCTh (DOTOCUHTE3A, JECTPYKIIUS OPTaHUYECKOTO
BCIIIECTBA), ONPEACICHNE OTHOIICHUS MHTCHCUBHOCTH (POTOCHHTE3a K JCCT-
PYKIIMHA OPTAaHHYECKOTO BEIIECTBA, COACpKaHUs XJI0opoduiia;

« HCCIEIOBAaHUE MAKpODUmMos — MPOCKTHUBHOTO IMOKPHITHUS OIBITHOMN
IJIOIIAIKK, XapaKTepa PaclpOCTPaHCHHS PACTHTEIBHOCTH, OOIIEro 4Yucia
BHJIOB, MPeOo0IagalomuX BUA0B (HAMMEHOBAHMS, IIPOCKTHBHOIO MOKPBITHS,
dbenoda3zbl, aHOMaIbHBIX TPU3HAKOB);

e ONpPENCICHUEC MOKCUKONIOUYECKUX NOKa3ameeli — ONOTeCTUPOBAHUE
OCTPOH M XPOHHUYECKOW TOKCHMIHOCTH Ha JadHHUSIX Marfa; OMOTECCTHPOBAHHE
Ha BOJIOPOCIISIX.

CokparieHHas mporpaMma HaOJII0ICHUH 3a KaUEeCTBOM ITOBEPXHOCTHBIX
BOJ MO THAPOOMOJOTHYECKUM TIOKA3aTeNlsIM MpeaycMaTpUBAET HCCIIEI0Ba-
HHE:

o umonnankmona — OOIIEH YUCIEHHOCTH KJIETOK, OOIIEro 4ucia BHU-
JIOB, MaCCOBBIX BUJOB ¥ BHJIOB-UHIUKATOPOB CAIIPOOHOCTH;

e 300M1AHKMOHA — OOIIEH YHCIEHHOCTH OPraHW3MOB, OOIIEro 4YHcia
BUJIOB, MAaCCOBBIX BHJIOB U BUJOB-UHINKATOPOB CAalIPOOHOCTH;

e 3000ewmoca — OOIleW YUCIEHHOCTHU TPYII IO CTaHJIApTHON pa3pa-
00TKe, yncia BUAOB B TPYIIE, YKCIa OCHOBHBIX TPYII, MAaCCOBBIX BUJIOB M
BUJIOB-MHIUKATOPOB CAlPOOHOCTH;
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e nepugumona — OOIIEro YKCiIa BUJIOB, MACCOBBIX BHUJOB, CAIPOOHO-
CTH, YaCTOTHI BCTPEUYAEMOCTH.

[IporpaMMbl ¥ TIEPUOJAMYHOCTh HAOFOACHUHN IO THAPOOHOIOTHYSCKUM
MOKa3aTeJIsIM JIJIS CTAaHIIMKA Pa3JIMYHbIX KaTeropuil mpuBeeHbl B Ta0. 30.

Taomuma 30
IlepuoauuHOCTHL MPOBeeHUS HADIIOAEHU I
10 rUAPOOHOIOrHYeCKIM MOKA3aTeJAM M BU/IbI IPOrpaMm
[leproguuHoOCTH Kareropust nyHKTOB HaOJIIOIeHU I
HPOBEACHIL | I 1 IV
HAOIIOICHUN
Exxemecsiuno CoxkparieHHas CoxkparieHHas CoxkparnieHHas -
nporpamMma nporpamMma nporpaMma
(KOHTpOJIb B Be-
reTalMOHHBIN
IepHo)
ExxekBapTaibHO [TosmHas nporpamma

3.3. O01mecTBeHHbIN IKOJIOTHYECKMH MOHUTOPUHT

OO011eCTBEHHBIN YKOJOTMYECKUIT MOHUTOPUHT — MOHUTOPHHT, IMPOBOJIH-
MbIH Hay4dHbIMU opraHuzanusmu BHe pamok ['CHK. DddexruBHOCTD 00I111E-
CTBEHHOT'O 3KOJIOTUYECKOTO MOHMTOPUHIA PEHIAOIIUM 00pa30M 3aBUCUT OT
IIPAaBUJIBHOW €ro opraHnu3anuu. MOXXHO rogaMyu BECTU MOHUTOPHUHT B PETHO-
HE — ¥ HE MOJYYUTh 3HAYMMBIX PE3yJbTaTOB. B TO ke BpeMsl, IpeIBapUTEIIb-
HO€ H3YyYEHHUE CUTYalluW, aHAJIU3 BO3MOXHBIX BO3JIECUCTBHUM ITO3BOJSIOT C
MOMOINIBI0 HECKOJIBKUX M3MEPEHUN BBISIBUTH MPOOJIEMY, HA KOTOPYIO HE 00-
pamaroT BHUMaHUA O(UIIMANIBHO YIOJTHOMOYEHHBIE opraHu3anuu. Ooias
MOCJIEA0BATEILHOCTh Pa3padOTKU U OCYLIECTBJICHUS CXEMbl MOHUTOPHUHTA
npejcTaBieHa Ha puc. 4.

Hean u 3apaum. Ilepen TeM, kak mpeANpUHUMATh Kakue-IUOO Iary,
cienyeT chopMyIHpoBaTh JOJTOCPOYHBIE LENH U MPOMEXKYTOUHBIE 3a/aUH.
[Ipu >TOM HEOOXOAMMO, YTOOBI MOCTABJICHHBIE BaMU L€ ObUIM KOHKPET-
HBIMH, JIOCTHKUMBIMU M TOAJABAINCH IMPOBEPKE — 3TO CYLIECTBEHHO JJIA
KOHTPOJIS BBIIIOJIHEHHUSI ITIPOrPaMMbl MOHUTOPHUHIA Y BHECEHUSI B HEE KOPPEK-
TUBOB. OCHOBHAs 11€JIb BCSIKOW MPOrpaMMbl MOHUTOPUHTAa — UH(GOPMAIIUOH-
Has. Pe3ynbTratoM ee MOJKHO OBITH MOJydYeHHEe MH(POPMALMH, YCTpaHEHUE
TOW WJIM WHOW HEONMPEICICHHOCTU WJIM, HAIIPOTUB, BBIABICHHE HEIOCTATKA
uHdopmanu. OOLIECTBEHHBIH MOHUTOPUHT OPUEHTUPOBAH, KaK MIPaBUio, Ha
KOHKPETHBIE MPOOJIEMbl MECTHOTO HACEJICHUSI U TECHO CBSI3aH C KOHTPOJIEM —
IPUHSATHEM MEp Ha OCHOBE MOJYYEHHOU HHPOPMALIHH.
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Ieaun u 3apaun

OOBEKTH MOHUTOPUHTA OnpeneneHHbIe MapaMeTPhI
Br16op pacnonoxeHus u [IponoKUTENBHOCTD
qHcia MOCTOB HAOIIOICHUS IIPOrpaMMBI

Br16op 060py10BaHus 1 METOJIOB aHAIIN3A

Y

Metonbl 0TOOpa, KOHCEPBUPOBAHUS M XpPaHEHUS IIPOO

A 4

[IpoBenenue nsmepeHuit

A 4

JIOKyMEHTUPOBAHUE U3MEPEHUN

A 4

HuTepripeTpoBaHue pe3yibTaToB

A 4

[Ipencrasnenue uHbOpMAITIH

A 4

Pacnpoctpanenue nndopmaru

Puc. 4. OcHOBHBIE KOMIIOHEHTBI CHCTEMbI MOHUTOPUHIA

Takum 06pa30M, CJIb IIPOrpaMMbI O6IJ_I€CTBCHHOTO MOHHUTOpPHHI'A MO-

KET ObITh HaIlpaBJICHA:

— Ha noJlydeHre nHGopMaIiuu, CBI3aHHON ¢ KOHKPETHOM MpoOIeMoif;

— npenocTaBieHue HHGOPMAIUMHU I Pa3INYHbIX TUIIOB ayIuTOopuil (3a-
UHTEPECOBAaHHOMN OOIIECTBEHHOCTH, aIMUHUCTPALIUY TIPEAPUSATHS, TOCYIap-
CTBEHHBIX OPTaHOB) U €€ PacpOCTPaHEHHUE;

— MPUHSTAE MEP, OPUECHTUPOBAHHBIX HA YJIYUIICHUE CUTYaIlUH, WU
MOJATrOTOBKA COOTBETCTBYIOIIUX PEIICHUM.
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[Tox 3amayamMu Mbl TOHMMAEM KOHKPETHbBIE JICUCTBUS WM dTallbl Ha Iy-
TH JAOCTWXKEHHUs Lenu. B mobom ciydae, 3a1aud MOAYUHEHBI 1ensM. B pam-
KaX T'PaMOTHO COCTaBJICHHOW MpOrpamMMbl HE MOKET OBITH 3a7ad, BBIXOJS-
IIUX 32 MPEeJebl 1IeJ, HE UMEIOIINX K He OTHOIICHHUS.

Bb10op npuopuTeToB: 00bEKTHI HAOJIIOIEHUSI M ONpeaeasieMble IMa-
paMeTpbl. THCTUHKTUBHO BO3HUKAIOIIEE KEJTAaHUE U3MEPUTh BCE U BO BCEM
MOXET MPHUBECTU J000€ HccienoBanue B Tynuk. [loatomy Ha ocHOBe TO-
CTaBJICHHOW 1[E€JIU CJIEIYET ONPEIeNUTh TPUOPUTETHI — 00BEKTHI MOHUTOPUH-
ra v onpeensieMble napamerpsl. Hanpumep, eciau 1ieins mporpaMMbl  CBsi3aHa
C COCTOSTHUEM PEKH, TO BEIOOpP 00BEKTa MOKET BBIMJISIIETh KaK OMpe/ieTICHUuE
OPEANPUITUS UM KOHKPETHOTO CTOKA, HA KOTOPOM OYAYT CKOHIEHTPUPOBa-
HBbI YCHJIMSI IO MOHUTOPHUHTY. Kak mpaBumio, cHavyalla Ha OCHOBE MOCTaBJICH-
HBIX IIeJIel U 3a/1a4 BBIOMPaIOTCs 00bEKThl MOHUTOPHHIA, a 3aT€M — OIlpe/ie-
nsieMble mapameTpbl. OJTHaAKO BO3MOXEH U 0OOpaTHBIN MOPSIIOK, OCOOEHHO €C-
JIU 3apaHee M3BECTHO, YTO IMpobJieMa CBsI3aHa C OMNPEEICHHBIM BEIIECTBOM
(HampumMep, 3arpsi3HeHne HeQTENPOTyKTaMu ).

Jlnst Toro, 4ToObI Baiia pabota Obu1a 3(PhEeKTUBHOM, BHUMATEIHHO MPO-
aHAIM3UPYUTE CUTYAIUIO 00 MO20 KAK, Bbl IPUCTYIUTE K U3MEPEHUSIM U OII-
peaenuTe NPUOPUTETHBIE OOBEKTHI U MapaMeTphbl, KOTOPbIE HEOOXOIUMO HC-
cienoBatb. HeT HEOOXOAMMOCTH MOCTOSIHHO W3y4aTh COJEp>KaHHE B BOJIE
KOMIIOHEHTOB, KOTOPbIE HE MPUHAJJICKAT K JIOKAIBHBIM WM PETUOHATIbHBIM
AHTPOTIOTEHHBIM (BBI3BAHHBIX JIEATEIHHOCTHIO UYEJIOBEKA) WM MPUPOIHBIM
(HampuMep, CBSI3aHHBIM C aHOMAJUSMU TUMOB (DTOPHBIX WU UOJHBIX) MPU-
OpPUTETHBIM 3arps3HSIONIMM BEIIECTBAM, a TaKXe MPOAYKTaM UX TpaHcQop-
Malliy B OKpYyXKalollen cpeje.

IIpeaBapureabHblii anaau3 curyauuu. [lepen dbopMupoBanueM m0.i-
TOCPOYHOM MPOrpaMMbl MOHUTOPHHIA II€JIECO00PAa3HO MPOBECTU PEKOTHOC-
UPOBOYHBIE (MpeaBapuUTENbHbIE) HccieaoBaHus. Ha 3ToM »Tarne BakHBIM
SIBJSIETCSI COOp BCel yxke mMmeronieics nadopMaluu mno mnpodseme (BKIrOYas
U Ty, KOTOPYIO MOKHO UCIIOJIb30BaTh, U €€ PEIICHHE — HAIIPUMEDP, IPABOBOE
peryinpoBaHue npoOjIeM TaKoro pojia, SKOHOMUYECKUE UHTEPECHl U T.I1.) U
ee aHanu3. OaHUM U3 3(PEKTUBHBIX MPUEMOB BEIOOpA MPUOPUTETOB SIBIIAECT-
Csl KapTUPOBAHME MCTOYHMKOB BO3ACHCTBUS M COCTABJIEHUE HMX Mpe/BapHU-
TEJIBHOTO OINUCAHUS IO JUTEPATYPHBIM CBEICHHUsIM. DTa MH(OpManus mo-
CIIy’KUT OCHOBOM JUIsl UHTEPIIPETALlMU PE3YIbTaTOB U3MepeHui. OTcyTCcTBUE
KaKOW-TMOO CBSI3U MEXJy THUIIOM 3arps3HEHUS] U XapaKTEPOM BO3MOMXKHBIX
UCTOYHUKOB MOJKET CIY>KUTh MPU3HAKOM PETHOHAIBLHOIO MEpPEHOCca, CIelu-
(UUYEeCKUX CBOMCTB MOJ3EMHOIO BOJHOTIO TOPWU30HTA WM, YTO OCOOEHHO
BAXKHO, HAJIMUME HEYCTAHOBJIEHHBIX UICTOYHUKOB 3arpsi3HEHUS.

Jljisi BOIHBIX OOBEKTOB yJIOOHO YCTaHaBJIMBATh TaK Ha3bIBaeMble Map-
KEpHBbIE XapaKTEPUCTHUKH, MO3BOJISIONINE COCTaBUThH MpeicTaBieHue o0 00-
IIeM XapaKkTepe 3arpsi3HeHUs], He OCYIIECTBIIsA MOJHOW POrpaMMBbl U3Mepe-
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HUM, KOTOpBIE MpecTaBieHbl B Ta0n. 31. Kak BUIHO, MHOTHE XapaKTEPUCTH-
KM, B TOM YHUCJIE U MapKepHbI€, MOBTOPSIOTCS B Pa3IMUHbIX Tpadax Tadnu-
Ibl, 3Ta HEOMPEACIIEHHOCTh MOKET OBITh YCTPaHEHA C MMOMOIIbIO KapTUPOBa-
HUS, K KOTOPOMY MOJIe3HO mpuderaTh B J1000# cutyaruu. OHaKo, HaApH-
Mep, TO YTBEPXKAECHUE, YTO U3OBITOYHOE COJICPHKAHUE MOHOB aMMOHMUS CIIy-
KUT MOKa3zaTeJeM OBITOBOTO M CEIbCKOXO3UCTBEHHOTO 3arps3HEHHUs, CIpa-
BEJJIMBO B MOJABJISIONIEM YHCIIE ciaydaeB. [IpoBepkoil MOXKET cTaTh ompee-
JeHue coaepxkanusa oduiero gocdopa v Ipyrux TUMUYHBIX JJIST XO35UCTBEH-
HO-OBITOBBIX U CEIbCKOXO03IMCTBEHHBIX HCTOYHUKOB BO3ACHCTBUA.

3aMeTHOE MOBBIIICHUE MUHEPAIU3ALUU TMOBEPXHOCTHBIX BOJI SBIISIETCS
MPU3HAKOM MPUTOKA YYXKAOTO pacTBOpa. XOTS TAKOBBIM MOXET OBbITh U
cOpoc Oojiee MUHEPATM30BAaHHBIX, HO HE TPEOYIOMIUX OYMCTKHU MOJ3EMHBIX

BO/JI, UCIIOJIb30BAHHBIX, HAIIPUMED, B CUCTEME OXJIAXKICHUS.
Tabmuna 31

MapkepHble XapaKTePUCTHKH /51 Pa3JIMYHbIX THIIOB 3arpsi3HeHUs!

BosgenicTeue [TapameTpsl

Cenbckoe  XO3SHUCTBO
(KOJIJIEKTOPHO-
JPEHAKHBIE BOJIBI

Komu-tutp, BIIKs, pacTBOpeHHBIH KHCIOPOJ, B3BEHICHHBIC
BCIIIECTBA, MYTHOCTb, IBETHOCTh, pH, MUHEpamu3aius, KecT-
KOCTb, CYJb(AThl, XJIOPHJbI, AMMOHHI, HUTPATHI, HUTPHTHI,
docdartel, cymma opranundeckux coenunenni mo XIIK, B ciy-
Yyae MPUMEHCHUS METAJIICOACPIKAIIUX TTECTUIIMIOB — TSKEIIbIC
METaJLTbI

Cenbckoe  XO3SIICTBO
(’KMBOTHOBO/ICTBO)

Temneparypa, xomu-tutp, BIIKs5, pacTBOpeHHBIH KHUCIOPOZ,
B3BEIICHHbIE BEIIECTBA, MYTHOCTb, I[BETHOCTh, pH, MuHepanu-
3arus, XJ0puIbl, GopMbl a3oTa (MPEekIe BCero aMMOHHMIT), 00-
mmii pocdop, cymma opraamdeckux coenuHerui mo XI1K

KommyHnaneHoe xo03sii- | Temneparypa, konu-tutp, BIIKs5, pacTBOpeHHBIH KHCIOPOI,

CTBO B3BEILIEHHBIE BELIECTBA, MYTHOCTh, LIBETHOCTh, pH, Munepanu-
3anus, XJIOPHUAbI, aMMOHHHU, o0mmi docdop u momupocdarsl,
cyMMma opraHnyeckux coeauHeHni no XI1K

TpancnoptHble mnpea- | B3pemeHHble BeLIECTBAa, PACTBOPEHHBIH KUCIOPOJ, MYT-

HOCTh, pH, MuHepanu3aius, »XeCTKOCTh, HE(TETPOMYKTHI
(nnenka), cymma opranndeckux coeauHenuit nmo XIIK, Ts-
KeJIble METaJlJIbl

IPUATUSA U TPAHCIIOPT

[Ipennpustus wnemo-
J03HO-OyMa)KHOW TPO-

pH, MuHepammsanus, cymMMa OpraHMYECKMX COCIUHEHHU IO
XTIK, xJiopopraHu4YeCcKre COeIUHEHUsI (B HEKOTOPBIX ClIydasx

MBIIIJIEHHOCTH — OCTaTOYHBIN XJIOpP, KOTOPBI MOKET ObITh UCIOJIB30BAH B Ka-
4yecTBE MapKepa), (PeHOJIbl, JUTHUHbI

[Ipennpusitus, wumero- | pH, MuHepanu3anusi, TSKenable METaJIbl, He()TEPOTYKThI

Me TraJlbBaHUYECKUE

IIPOU3BOJICTBA

Ecnm BBI HCCIICAYCTC BJIUAHUC 3arpA3HCHUA HA COCTOAHUC BOAHBIX DKO-
CUCTCM, BAKHBIM ABJIACTCA YUCT TCMIICPATYPHOI'O pCKHUMaA, €ro M3MCHCHHC
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KaK 3a CYET €CTEeCTBEHHBIX, TaK M 3a CUeT aHTPOIOreHHBIX (HaKTOPOB (Ha-
npuMep, cOpoc HArpeThiX BOJ AJIEKTPOCTAHIIMK B BOJHBIE OOBEKTHI). IIpu
MOBBIIIIEHUH TEMIIEPATyphl Y pbI0 BO3pacTaeT MOTPEOHOCTh B MUIIE, YTpadyu-
BaeTCsl CIOCOOHOCTh K BOCITPOM3BOJICTBY, CHM)KAETCS aKTUBHOCTH, BO3pacTa-
€T TOKCUYHOCTh HEKOTOPBIX MECTUIIUAOB JJIsl PhIO, YCKOPSIETCS HAKOIUICHHUE
METWJI-PTYTH, B BOJIE CHIXKAETCS COJIEP’KAHUE PACTBOPEHHOI'O KHUCIOPOJA.
Harpes Boz1 yckopsieT mpoiiecc 3BTpOo(UKaINU BOJOEMOB.

BaxxHoM xapakTepuCTUKONU BOJHBIX 3KOCUCTEM SIBIISIFOTCS TAKKE JIOHHBIC
OTJIOKEHUSI. AKKYMYJIUPYS TSKEJbIE METAUIbl, PAJIUOHYKIUIBI U BBICOKO-
TOKCHUYHBIE OPTaHUYECKUE BEMIECTBA, JOHHBIE OTJIOKEHUS, C OJTHOM CTOPOHHI,
CIIOCOOCTBYIOT CaMOOYHIIIEHUIO BOJHBIX CPEJl, a C APYroll — MPEeCTABIISIOT
co0O0M MOCTOSHHBIN UCTOYHHK BTOPUYHOTO 3arps3HEHUS BOJOEMOB. JIOHHBIC
OTJIOKEHHUSI — TEePCHEKTUBHBIN OOBEKT aHaau3a, OTPa)KaroIIUM MHOTOJIET-
HIOIO KapTUHY 3arpsi3HEHUsI, 0COOEHHO B MaJIONPOTOYHBIX BOJIOEMaX.

PacnoJio:xkenne nocroB Hadaoaennii. Koryma BeIOpaHbl KOHTpOJIUpYE-
MbIE€ TIapaMeTpbl, HEOOXOIUMO OMPEAETUTh YUCIO U PACIOJOKEHUE MECT
po6 oTb6opa (HabOACHUS) U BPEMEHHOTO pexruMa oToopa nmpold (Tmporeje-
HUs HaOmonaeHuit). [Ipu 3ToM HeoO6XxoauMo n30eraTh MOCHEITHBIX BBIBOJOB,
KOTOPBIE MOT'YT OKa3aThCs OMMOOYHBIMU. Hampumep, eciu Bbl XOTUTE MPO-
BEPUTH, HACKOJBKO CTOUYHBIC BOJIBI MIPEANPHUSATUSI 3arPS3HIIOT PEKy, HE00XO-
JUMO BBIOpAaTh TOYKKM OTOOpa MpoO BHINIE U HUXKE MO TEYECHUIO MECTa UX
copoca. MoxkeT okazaThCsl, UTO BOJIa B PEKE yKE€ CUIIbHO 3arpsi3HEHA UHTEpe-
CYIOILIIMM Bac BEIIIECTBOM, a BKJIaJ MPEANPUSITHS BECbMa HE3HAUUTEJICH.

Crnemyer oTMETUTh, YTO MPH IUIAHUPOBAHUKW MOHUTOPUHTA COPOCOB M3
W3BECTHBIX WJIM MTOTEHIIMATBHBIX HCTOYHUKOB BAXKHO YUeCTh (DIIYKTyarluu BO
BPEMEHHU TOCTYIUICHUS 3arps3HSIOMMX BemiecTB. Heobxonumo ymocToBe-
PHUTHCS, UTO CUCTEMA HaOI0IeHUS 3aUKCUPYET ATH (DIIYKTyaIluu.

[Tocne ompenenenuss Mect orOopa (HAOJIOAEHUI) HACTYyMAaeT CTaAus
MPOBEJICHHUS] U3MEPEHUN U HAOJIOJICHUM, BKIIIOYAIOIIAs MMOJIEBbIE OIMEpaluu
(u3MepeHusi, TpoBOAUMEBIE Ha MecTe, TpoOO0TO0p, 00pabOTKa U KOHCEPBHU-
poBaHue P00, WaAeHTU(UKAIIUSI U JOCTaBKa B JIaDOPATOPUIO) M JabopaTop-
Hble U3MepeHus / HaOMoeHus (M3MEpPEHNEe KOHICHTPAIMKM 3arps3HSIOIINX
BEIIIECTB, UCIO0JIb30BaHUE OMOTECTOB B JIAOOPATOPHBIX YCIOBUSAX M T.1.). Jla-
OopaTopHbIE aHaM3bl M TIOJICBBIE W3MEPEHUS JOJKHBI TMPOBOIUTHCS IIO
CTaHJAPTHBIM METOAMKAM M peKomeHIanusM. KOHTpoJib KadyecTBa JaHHBIX
MOXET OCYIIECTBIATHCSA C MPUMEHEHUEM CTATUCTUYECKUX METOJOB, BBIMOJI-
HEHHMEM aHajau3a MU(POBAHHBIX MPOO U T.J.

OobOpatHas cBsi3b. B X0/l MOHUTOpHMHTA JOJDKEH OBITH 00S3aTEIBLHO
peanu30BaH MEXaHU3M OOpPATHOM CBSA3U, KOTOPBIN IMO3BOJIUT CKOPPEKTUPO-
BaTh IIPOTPaMMy, BBIIBUTH €€ clladble MecTa. Tak, ¢ yueTOM KOHKPETHBIX Me-
TOJIOB M OOOpPYIOBaHMS, WUHTEPNPETAIIMU PE3YIbTATOB IMEPBBIX H3MEPEHUIN
MOTYT OBITh MIEPECMOTPEHBI MIPUOPUTETHI TTporpaMmbl. 1o UCTeUeHUN HEKO-
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TOPOr0 BPEMEHH HaKaIlJIMBAETCS MaTepuall U JJig MOBTOPHOM OLIEHKH IIesiel
nporpammel. [Ipu 3ToM 00s13aTenbHBIM ycnoBueM 3G (HEeKTUBHONU pabOThI Me-
XaHU3Ma OOpAaTHOW CBSA3M SIBJISIETCS KOHTPOJIb KauecTBa JAaHHBIX U MX KOp-
pPEKTHasi ¥ TpaMOTHasi UHTeprpeTanus. {15 KOHKPETHBIX LieJIel UK BhISIBJIC-
HUS 3HAUYUMOCTH HAOJI0/IA€MbIX M3MEHEHUM MOKET OKa3aThbCsl IMOJIE3HBIM
MPUBJICUEHHE IKCIIEPTOB CO CTOpOoHBI. Ha 310l ke craguu 0oJbloe BHUMA-
HUE CIEAYeT YAEIUTh criocobaM oOpabOTKU U XpaHEHUs MEPBUYHON MHDOP-
MallHH.

3aBepiaronieil craguei sSBISETCS paclpoCTpaHeHUE MUH(POPMALIMH, TO-
JY4YE€HHOM Ha OCHOBE BBIMOJHEHHON MPOTpaMMbl KOHTPOJISI, U BBIpaObOTKa pe-
KOMEHIalU JIJIs1 BCEX 3aMHTEPECOBAHHBIX TPYII U OpraHU3aIIMi.

B uenom nporpamMmma joiKHa ObITH HAYYHO 0OOCHOBAHHOM, I0CTATOYHO
TUOKOM, JOMYCKaTh MEPECMOTP 3a7ad U IMOJIXOJ0B Ha OCHOBE MOJy4aeMbIX
pe3yJIbTaTOB, JlaBaTh 3HAUYMMBIE PE3YyJIbTaThl, HECYIIUE€ OCMBICICHHYIO HH-
dbopmMmalnio, KOTOPYI0 MOKHO MHTEPIPETUPOBATH, OBITh SKOHOMHYHOMU, MOJI-
HOCTBIO YIIPABJISIEMON U KOHTPOJIUPYEMOU C TOUKU 3PEHUSI MAaTEPUATIbHBIX U
BPEMEHHBIX OTpaHUYCHUH.

Bbi0op oOopynoBanuss u MeToA0B aHaau3a. Bribop MeTonoB u
CPEIICTB U3MEPEHUN MapaMeTPOB UCTOYHUKOB BO3JEHCTBUS U (HAKTOPOB OK-
pyKaromieil cpejipl 3aBUCUT HE TOJIBKO OT TOT0, 32 KAKUM KOMIIOHEHTOM WJIH
napaMeTpoM Bbl HAMEPEHBI BECTH HAOJIOJICHUE, HO U OT 3ajiay Balleil Mmpo-
rpamMMsbl B 1iesioM. Hanpumep, He Bcerja He00X0IMMO TPUBICYEHUE UHCTPY-
MEHTAJIbHBIX METOJIOB OMPEICIICHUS 3arPS3HSIONINX BEIIECTB — CYIIECTBYIOT
JIOCTaTOYHO MPOCThIE U MHPOPMATUBHBIE MPUEMBI, HE TPEOYIOIIUE CI0KHOTO
00OpYyJI0OBaHUSI U BBICOKON MNpOo(decCHOHATBbHON MOJITOTOBKU: BHU3yalIbHbBIE
METO/Ibl, HEKOTOpbIE CIIOCOObI OMOMHIUKALIMY U T.1. Eclii BBl TBEpJO yBEpe-
Hbl B TOM, YTO JJIs PEIICHUS MOCTaBIECHHOMN 3a7adyu HEOOXOAUMBI UMEHHO
UHCTPYMEHTAJIbHBIE METO/IbI, CIEAYET UMETh B BUJY, UTO UX BBIOOP OIpese-
JSIETCSI MHOTUMHU COOOpakKE€HUSMH, BKJIIOYas HNPUTOJHOCTh METOJUKH, J10C-
TYIMHOCTb HEOOXOJAMMOTO 000OpPYAOBaHUSI, CTOUMOCTh aHAIN3a, YyBCTBUTEb-
HOCTh W HEOOXOJMMYIO0 MPOJOIKUTEIbHOCTh MU3MEPEHUN U oTOOpa U Me-
HIaroliee BIUSHUE BO3MOXKHBIX (DAKTOPOB Ha X0/ aHayiu3a. Eciau Bbl Hamepe-
HBbI 00CYXJaTh 0KUJAaeMbI€ PE3yJIbTaThl C OPUIIUATBLHBIMU JUIAMU U TTPUBO-
JUTh UX B OTYETAX B CPABHEHUHU C MaTEpUAIaMH TOCYJapCTBEHHBIX CIIYXkO,
IpUMEHsIeMble BaMU CPEACTBA U METOJIbI JIOJKHBI ObITh aTTECTOBAHBI U BBE-
JIEHbl B JICUCTBUE HOPMATHMBHBIMU JOKYMEHTAMHU. METOAMKH H3MEpPEHUI
JOJKHBL OBITh YTBEPKACHBI M JIOMYIIEHBI K MpUMEHeHuto ['occrangapTom
P®, a Takke MuHUcTepcTBamMu M BenoMmcTBamu (I'occanamuaeMcityx00ii,
Pocrunpomerom) [41, 43, 46].

[Ipu ucnonb30BaHUU APYTUX BEAOMCTBEHHBIX METOJIUK CIEAYET yTOU-
HUTb, SBJISIOTCS JU PEKOMEHIOBAHHbBIE CIIOCOOBI MPOBEACHUS U3MEPEHUN
OPUTOJHBIMU JJISI TEXHOJOTMYECKOTO KOHTPOJIS (HAarmpumep, B XUMHUYE-
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CKOM WJIM TNHUILIEBOW MPOMBINIICHHOCTH) WU AJs OLEHKH KauecTBa Mpu-
POIHBIX CpelCcTB. BhIMoIHEHUE aHATUTHUYECKUX H3MEpPEHUU MO HeaTTe-
CTOBaHHBIM METOJMKAM MOKET MOCTaBUThH IOJI COMHEHHUE IOJyUYeHHBIE
BaMU U3MEPEHUS.

TouyHoCTh M3MepPeHUIl — XapaKTEePUCTHUKA KauyecTBa W3MEpPEHUH, OTpa-
XKaromas OJIM30CTh K HYJIO MOTPENTHOCTEH WX pe3ysbTaToB. Beicokas TodY-
HOCTh HM3MEPEHUU COOTBETCTBYET MaJIbIM COCTABJISIONIMM ITOTPEITHOCTEN
BCEX BUJIOB KaK CIIy4alHBIX, TaK U CHCTEMaTHYCCKUX.

[TorpemHoCT, U3MEpPEHUsT — XapaKTepUCTHUKA pe3yjibTaTa HU3MEpEHUs,
PEACTABIISIONIAs COOOM OTKIIOHEHHE HalJICHHOTO 3HAYEHUSI BEJIMYUHBI OT €€
UCTUHHOTO 3HaueHus. PaznuuaioT aOCONIOTHYIO MOrPEIIHOCTh M3MEPEHU,
BBIPDAKEHHYIO B €IWHUIIAX M3MEPSAEMON BEIUYMHBI U OTHOCUTEIBHYIO TO-
IPEIIHOCTh U3MEPEHUM, MPEACTABIAIONIYI0 COO0 OTHOIIIEHHE a0COTOTHOM
MOTPENTHOCTH K MCTHHHOMY 3HAYCHHUIO M3MEPSEeMON BEIWYWHBI — B JIOJISX
CIMHUIIBI, TPOTICHTAX | T.]I.

BaxxHo 4yeTko pa3rpaHWuYMBaTh 3HAYCHHUS TEPMHUHOB Mpeaes 00Hapy:Ke-
HHMS ¥ YYBCTBUTEJIbHOCTB. [Ipenen oOHapyX eHuss — 3TO HauMEHBIIEE CO-
Jep>KaHuEe MCCIEAYEMOT0 KOMIIOHEHTa, MPU KOTOPOM MPU JAHHOW METOJUKE
MOKHO OOHApyX UTh €ro MPUCYTCTBHE C 33JaHHOW MOTpeIIHOCThI0. TepMuH
YyBCTBUTEJILHOCTh XapakTEpPU3yeT MUHUMAILHOE M3MEHEHUE B COJEpKaHUU
BEIIECTBA, KOTOPOE MPUOOp MIIM METOAMKA CIIOCOOHBI YI0BUTH. [Ipu m3mepe-
HUW KOHIEHTpaIui, OMU3KUX K Mpeeny OOHapy>KeHHUs METOJd, MOJIydaroT
OUYeHb OOJIBIINME TTOTPENTHOCTH OMPEACIICHUS COMCPIKAHMS 3arPS3HSIONTNX BeE-
miectB. Pekomennyemoe o6opyioBaHue AJisg MPOBEIECHUS PEKOTHOCIUPOBOY-
HBIX UCCIIEIOBAaHUI KayecTBa MOBEPXHOCTHBIX BOJ MPEACTABICHO B Tab. 32.

Tabmuna 32

OﬁopyszaHne, MPUTroaHOE NJIsl PEKOTHOCIUPOBOYHBLIX HCCIe0BaHMI

Tun npubopa Bo3MoskHBIE 0071aCTH TPUMEHEHUS
Kongykromep wim mpu- | OrieHKa MUHEPATU3alUKA BOJIBI, JTOKAIU3AIMS HCTOYHHKOB
0op IS M3MEpPEHUsI CO- | COPOCOB AIEKTPOIUTOB (COJICH, MIET0UCH, KUCIIOT)
MPOTHBIICHUS BOJIHBIX
pacTBOpOB
pH-meTp, nonomep OmnpeneneHne BOAOPOJHOTO MokKazatens pH mpu ucmoib-
30BaHUM HMOHOCEJICKTHBHBIX JJICKTPOJIOB, OIpPEICICHUE
MPHUCYTCTBUSL HUTPATOB, XJIOPUJIOB M IPYTUX HOHOB
doroanekrpokoiopumetp | MIsmepeHus: MHOTUX MapaMeTpoB, OCHOBAaHHBIC HA MpPUMe-
HEHWH [BETHBIX peakiuid. [Ipu cooTBeTCTBYIOMIEH MOITO-
TOBKE P00 MCIOJIB3YETCs /ISl aHAJlM3a COCTaBa BO3/yXa,
BOJIBI, TIOYBBI
["a3oBrIit Xpomartorpad (B | OnpeneneHne OpraHUYECKUX MPHUMEceld B COCTaBE aTMO-
TOM YHCJIE TIEPEHOCHOH) | ChepHOro BO3TyXa M BOIBI
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C0HOCTh COCTABOB MPUPOJHOM CPENIbl CIY>KUT MPUUYUHON TOTO, YTO
MIOMEXH, BO3HHUKAIOIIME MPU H3MEPEHUH KOHIICHTPAIlMKW OJIHOTO BEIECTBA
MIpU HAJIMYUHU JAPYTUX BEIIECTB MOTYT MPUBOAUTH K CEPbE3HBIM omnbOkaM. B
OOJIBIIMHCTBE CTaHJAPTHBIX METOJIOB YUTEHBI BO3MOKHBIC TIPOOJIEMBbI U TIPH-
BEJICHBI CITOCOOBI UX ycTpaHeHwus [23].

AHAJIN3 NMOJYYeHHBIX Pe3yabTaToB. [[OKyMEHTHPOBAHUE PE3YIHTATOB —
Ba)KHAS COCTABJISIONIAs OOIMIECTBEHHOTO YKOJIOTMIECKOTO MOHUTOpHHTA. [[o-
KYMEHTUPOBAaTh HEOOXOJIMMO BCE CTaauu pabOThl, HAUUHAs ¢ oTOOpa Mpoo.
Oco00e BHUMaHUE 3TOMY CIEIYET YNENsITh, €CJIM Bbl HAMEPEHBI 100UBATHCS
NPUHATHSA KaKUX-THOO0 aJMUHUCTPATHBHBIX PEIICHUN HA OCHOBE BAIlUX pe-
3yJbTATOB.

Ot16op 1po6 00BIYHO OPOPMIISETCS MIPOTOKOJIOM, KOTOPBIN MOAUCHIBA-
I0T BCE €ro yyacTHUKHU. Dopma MpOTOKOJIa MOXKET ObITh pa3paboTaHa Balliei
OpraHu3aIKel Wiu 3aMMCTBOBaHa y TOCYIapCTBEHHBIX CTyk0. Ecim BB pasz-
pabatbiBaeTe COOCTBEHHYIO (OpMY, MOJONUIUTE K 3TOMY OUYEHb THIATEILHO,
U3 HEE HE JIOJDKHBI MUCUE3HYTh JETalu, KOTOPhIE MOTYT OKa3aThCs CYIIECT-
BEHHBIMU TIPU UHTEPIIPETAIIUN PE3YIbTATOB.

[IpoTokon oTbopa Mpod AOKEH COCTABIATHCS HEMOCPEIACTBEHHO B MO-
MEHT MpoOooTdopa. B KOHPIMKTHBIX Cydasx, 0COOEHHO IPH OOpaIleHu! B
CyJl, TIPOTOKOJI, COCTABJICHHBIN «3aJHUM YHCIOM», MOXET CTaTh JOCTAaTOY-
HBIM OCHOBAHHEM ISl TPU3HAHUS PE3YyJIbTATOB HEJCHCTBUTEIbHBIMH.

Pe3ynbTaThl 1a00paTOPHBIX HCCIAEAOBAHHUM JOJDKHBI OBITH 3allUCaHbl B
nabopaTopHbIi KypHai. Bece mepBuyHbIE pe3yabTaThl (IPOTOKOJIBI, pabodyune
KypHaJIBl M TIpoYasi JOKYMEHTAIUs) JTIOJDKHBI COXPAHITHCS B TEUCHHE BCETO
BPEMEHH, TIOKA BBl ONIEpUPYETE MOTYUCHHBIMU PE3yIbTaTaMHu.

Ecnu BBI yOEXI€HBI B TOM, YTO MOJIYYEHHBIN 1TUPPOBON MaTepHual 10C-
TOBEPEH U HAJICKEH, OTPAXKAET peabHOE COCTOSHUE HCCIIeIyeMOro 00beKTa
B MOMEHT IMPOBEJACHUS HAOIIOAECHNM, HEOOXOIUMO MPEACTaBUTh €r0 B BHUJIC
TaOJIULIBL.

[lemecooOpa3HO BKJIIOYUTH B TaOJMILy BCE IOJIYyYEHHBIE PE3YJIbTAThI,
paccUMTaHHBIC CPEIHHE BEJTUYMHBI M OTKJIOHEHHS OT HUX, a TAaK)Ke JIOTIOTHH-
TeIBHYI0 HHPOPMAIINIO, HEOOXOIUMYIO I KOPPEKTHON MHTEPIPETAINH Pe-
3yJAbTATOB. DTO, HAIIpUMep, HHPOPMAITUSI O NCUCTBYIONINX CTaHmapTax, ¢o-
HOBOM WJIM PENEPHOM 3HAYCHHH OIPEACIIIEMOTO MapaMeTpa, XapaKTepHbBIN
WHTEpBaJ 3HAUYCHHI IMapamMeTrpa Mo pe3yjbTaTaM MpPOIUIBIX U3MEpPEHUH, He-
oOxoauMbIe IpuMedanus. B Tex ciydasx, Koraa omnpeneieHrne UCCcienyeMoi
BEITUYMHBI TIPOBOJISAT HE3ABUCUMO PA3IMYHBIMUA METOJIAMH, CIIEyeT BBECTH B
Tabauiy uHGopmaiumio 00 aaTbTepPHATUBHBIX METOUKAX.

KoppektHo odopmieHHbIe TaOIUIIBI PE3YJITATOB HE MEHEE BaXKHBI, YEM
MPOTOKOJIBI TTPOOOOTOOpA M ONMHUCAHUS HCTOYHUKOB BO3JIEUCTBUS, BBICTY-
MAIOMIUX B KAY€CTBE MPUUNH 3aTrPsS3HEHUS OKPYKAFOIIEH CPEIbI.
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Nurepnperanus pe3yJibTATOB: TUNHYHbIE OIINOKU W MYTU UX Npe-
onoJienusi. InTepnperannss 1 NPEACTABICHUE IMOMYYEHHBIX PE3YJIbTATOB B
3HAYUTEIBHON MEPE OMPEAEISIIOT BOBMOKHOCTH UCIIOJIb30BaHUS JAHHBIX IS
MPUHATHUS KOJIOTUYECKU 3HAYMMBIX PEIICHUN — TaKUX, KaK OTKa3 OT OJTHOTO
U3 BUIOB BOJONOTPEOIEHNS UM BOJOTIOIB30BaHUs, TPEOOBAHUS IEPECMOTPA
I'PAHUILBI CAHUTAPHO-3AIIUTHON 30HBI TPEANPUSATHS U JIP.

K coxaneHnnto, o4eHbp 4acTO NMOJ MHTEPIPETAUHUEN MOHUMAIOT CPaBHE-
HUE TIOJIYYEHHBIX JAHHBIX, BRIPAKEHHBIX B KOJMYECTBEHHOU (hopme, ¢ cOOoT-
BETCTBYIOIIUMU 3HaueHUsAMH [I/IK v npyrumMu HOpMAaTUBHBIMM MOKa3aTe-
asimMu. B urtore monydaroT Te ke Uudpbl, BEIpAXKEHHbIE B APYTUX €IMHHUIAX
(manmpumep, B eaununax I1/IK), yto He co3maeT HMKAKOW JOMOJHUTEIBHOM
uHdopmaiuu. COOTBETCTBEHHO Takasi MpoIleaypa HE MOXKET CUMTAThCS KBa-
IM(UIMPOBAHHON MHTEpIpEeTaluel 1, B JydlleM ciydae, MpeACTaBisieT co-
OO JIMIIIb TTEPBBIN €€ ATaIl.

WNutepnperanusi pe3yiabTaToB HAOMIOACHUN W Ja0OpPATOPHBIX HUCCIENO-
BAHUW — 3TO aHAJIW3 JAHHBIX, LEJIbI0 KOTOPOTO SBISIETCS MOJYYCHHE Kak
MOXHO Oo0JibllleT0 oO0bemMa MH(OpPMAIIMU O TMpolieccax, K KOTOPHIM JTaHHBIE
MMEIOT WM MOTYT UMETh OTHOLIECHHE. B CYIIHOCTH, 3TO MOUCK OTBETOB Ha
CJEAYIOIINE BOMPOCHI:

— KaKOBBI MPUYMHBI MOJIyYEHHBIX JaHHbIX? [Ipu 3TOM UMerTCa B BUAY
HE TOJBKO MPUYMHBI METOJAUYECKOTO XapakTepa, HO U KAaKOB MCTOYHHK 3a-
(UKCUPOBAHHOTO 3arps3HEHUS] — MPEANPUITHE, JTAYHBIMA MOCENOK, €CTEeCT-
BEHHBIN Mporecc? UTo MOXKHO CKas3aTh O MPOW3BOJICTBEHHOM IIPOLIECCE Ha
OCHOBE aHaJIM3a CTOYHBIX BOJ NPEATPUATHS?

— COOTBETCTBYIOT JIM MTOJYYEHHBIE PE3YJIbTAThl TOMY, YTO BBl OKUJAN?
Eciu na (wet), To mouemy? HeBHMMaHUE K 3TOMY BONPOCY CHOCOOHO MpH-
BECTH K OOHApPOJIOBAHUIO «CEHCAIIMOHHBIX JAHHBIX», KOTOPbIE HE MOATBEP-
JATCSI BHOCJIEACTBUH;

— KaKOBBI CIIEJICTBUSI HaOII0/laeMbIX siBiieHUN? Eciam peub uaer He o
nporHo3e (0COOEHHO B cily4yae OOIIECTBEHHBIX OpraHU3allnii), JOJIKEH ObITh
MIOCTABJIEH BOIIPOC O TOM, YTO MPAKTUYECKH O3HAYAET MOJTYyUYECHHBIN pE3yIb-
TaT — C TOYKHU 3PEHUS 3J0POBbSI HACEIIEHHUS], COCTOSIHUSL SKOCUCTEMBI U T.II.

JIub paBUIIBHO OTBETHB HA BCE TPHU BOIPOCA, Bbl MOXKETE OBITH yBe-
PEHBI B TOM, YTO OTHECJIHCh K MHTEPIPETALMU PE3YJIbTATOB aHaIn3a JOJIK-
HBIM 00pa3oM.

["'oBOpst 00 UHTEpIIPETAIIMHU TTOJIYYEHHBIX PE3yJIbTaTOB, Mbl UMEEM B BULY
HEKOTOPYIO AHAJIOTHUIO TOMY BUIY AESATEIBHOCTH, KOTOPBIM B rOCYIapCTBEH-
HOM cucTeMe MOHMTOpHUHTA ompenaenieH Kak «OreHka (pakTHYecKoro cocTos-
HUs». 3ajlaya MPOTHO3WPOBAHUS B OOIIEM ciydae mnpeamnoaraer ¢op-
MHPOBAHHUE 3HAYUTEIHHOTO MACCMBA MHOIOJIETHHX JAHHBIX, HUCIOJIb30BAHHE
Pa3IMYHBIX MaTEMaTUYECKUX MoJienei. B cTpykType o0IIecTBEHHOTO 3K0JI0-
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TMYE€CKOT0 MOHUTOPHUHIA MIPOTHO3 COCTOSHUS SKOJIOTMUECKUX CUCTEM — 3a]1a-
4ya TPYAHOOCYIIECTBUMASL.

OpHako HEKOTOPBIE AJEMEHTHI MPOTHO3UPOBAHUS MOTYT OBITh MCHOJb-
30BaHbl [IPU UHTEPIPETALIMU MTOTYYEHHBIX pe3ysbTaToB. B 1996 — 1997 ronax
BOAHOCTb OOJBIIMHCTBA PEK, 03ep, Bomoxpanununl llentpanbHoit Poccuu
OblJIa 3HAUYUTENLHO HIKE, yeM B 1995 roxy. bosee Toro, cTok MHOrMX pek
ObLT HUXKE CPEHETO MHOTOJIETHErO YpoBHs. M3BecTHO, 4TO 3BTpOdUKaIUs
MaJIONPOTOYHBIX BOJIOXPAHWIMIL OOYCJIOBJICHA YBEJIMYEHUEM MPUTOKA OUO-
T€HHBIX BelIecTB (MpeXke Bcero, coeaquHeHut gpocdopa u azora) ¢ BoaocOo-
pa. B 1994-1995 ronax B xojie 00OIIECTBEHHBIX HAOIIOICHUI 32 PEXKUMOM He-
OO0JIBIIIOr0 BOAOXPAHWINILA ObLIO YCTAaHOBJIEHO, YTO OOJIbINast YacTh OMOTEH-
HBIX 3JIEMEHTOB TOCTYNAET C HEAOOYMILIEHHBIMU XO3SIMCTBEHHO-OBITOBHIMU
BOJaMU M TIOBEPXHOCTHBIM CTOKOM C MpUycajeOHbIX y4yacTKoB. B wuroie-
aBryCTE€ B BOJOXPaHUIUIIE OypHO Pa3BUBAIUCH CHHE-3€JICHbIE (B TOM YHUCIIE,
U TOKCUYHBIE) Bojopociu. [laxe npu oOliieM NajieHuu YPOBHSI MPOU3BOJICTBA
B paiioHe (M B BOJ0COOpE BOJOXPAHWIIUINA) MOCTYIJIEHUE COEIUHEeHHI (doc-
dbopa u az0Ta OT OMUCAHHBIX MCTOUYHHKOB HE MOXKET YMEHBIIUTHCA 3HAYU-
TeabHO. To ecTh npu OoJiee Ui MEHEe MOCTOSTHHOM IPUTOKE Macchl (hochopa
U a30Ta U ymnaBlIeM 00beMe BOJHOTO 00OBEKTa MOXKHO 0KHMJIaTh BO3pACTaHUS
KOHIIEHTpaluii OMOTeHHBIX 371eMeHTOB. [103TOMY Mmocie HenmpoI0KUTENBHO-
ro nmojaoBobsa 1996 roma, korma Boja criaja M CTajio OYEBHUIHBIM IIaJICHHUE
YPOBHSI BOJIOXPAHWIININA, MOXHO OBLIO, HE JOXKHJAsICh MPOTPEBa BOJHBIX
MacC M TOSIBIICHHS KOJIOHUW CHHE-3€JIEHBIX BOJOPOCIEH, MPOTHO3UPOBATh
HEOIaronpuUsTHBIN PEXUM U 00CYKJaTh MPEBEHTUBHBIE (MPEI0TBPAILAIOIINE
BCIIBIIIKY YKETYI0YHO-KUIIIEYHBIX U KOXKHBIX 3a00JI€BaHUI) MEpHI C BpayamMu
ropojckoit COC.

Hay4yHo-TexHudeckuii oryer. Hanbosee nmomsHas u moapooHast nuHGpop-
Mallus, €CTECTBEHHO, OJDKHA COAEPKAThCsl B HAYYHO-TEXHUYECKOM OTYETE.
[enb oTdera — MOAPOOHO M3IOKUTH BECh MPOLIECC UCCIEAOBAHUS, JOKYMEH-
TUPOBATh BCE JIETANIU, MOJHOCTHIO OTPA3UTh BAIIM PACCYXKICHUS, UHTEPIPETA-
I[UI0 PE3YyJbTATOB, BHIBOJBI U pEeKOMEHJAIMu. HaydHO-TEeXHUYECKUd OTYET
OOBIYHO OPUEHTHUPOBAH HA JOBOJIbHO Y3KUM KPYT CHEIUAIUCTOB. ITOT JIOKY-
MEHT JOJDKEH OBITh HAlMCaH B CyXOM, HEIMOIMOHaIbHOM ctuie. Cnemyer,
OJIHAKO, UMETh B BUJY, YTO B HACTOSIIIEE BPEMs CYLIECTBYET TEHICHIUS K yII-
POILIEHUIO S3bIKA HAYYHO-TEXHUYECKUX paboT. OTUeT, HallMCaHHBIN TSKETbIM
S3BIKOM, TIEPETrPY>KEHHBIN CHEeMaIbHBIMU TEPMUHAMU, HE BCETJa CBUACTEIb-
CTBYET O CJIOKHOCTU TEMATUKHU. YacTo 3TO — MPU3HAK HEYMEHUS aBTOPa SICHO
u3Jiarath MaTepuan.

Xopo1io HanuCaHHBIA OTYET 00 HUCCIEIOBAHUSIX, MPOBEJACHHBIX B
00J71aCTU OKpY:KaroIle cpe/ibl, 00OBIYHO UMEET aHHOTALUIO0, B KOTOPOU H3-
JararoTcs OCHOBHBIE pPE3YyJIbTaThl MPOBEACHHBIX PabOT, BHIBOABI U PEKO-
MeHJalu. ECTeCTBEHHO, 3arpyKeHHOCTh 3TOTO paszjeia crneuuduyeckoi
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TEPMHUHOJIOTHEHN CYIIECTBEHHO HIJKE, YEM BCETO OTYETa B IEJIOM. JTa aHHO-
Taldss MOXET TOCITYXUTh OCHOBOHW il MH(POPMAIMOHHBIX MaTEpPHUAJIOB,
NpeIHa3HAYEHHBIX JJIs1 00Jiee MMUPOKOro Kpyra 3aMHTEPECOBAHHBIX JIUII.

OdopmiteHre pe3yabTaTOB B BUJIE CTPOTOr0 OTUeTa — MEPBBIN 3TaIl IPe/I-
CTaBJICHHUS PE3yJbTaTOB, OMyCKaTh KOTOPHIN Henb3s. HecMoTps Ha o4eBHI-
HOCTH 3TOTO TpaBUjia, HEPEAKO OOIECTBEHHBIE OPTaHU3AINH TPOCTO «3a0bI-
BalOT» MPEICTABUTH MOJTYUYEHHBIC JaHHBIC B BUJE OoT4YeTa. B myumiem ciydae
Ha CBET MOSBIIAIOTCS Pa3pO3HEHHBIE MPOTOKOJIBI OTACIBHBIX HCCIEIOBAHMI.
WNuorna odopmiieHre pe3yIbTaTOB OrPaHUYMBAETCS 3alKMCSIMHU B J1abopatop-
HBIX XypHajax (IIpUYeM B YEPHOBOM BapuaHTe). Takol Moaxo/a HEeIOMyCTHM.
Baiir ot4er — 3T0 ocHo8HOl 0oKyMeHm, KOTOPBIM Bbl MOXKETE OrepupoBarh. OT
€ro KauecTBa PEMIAIOIIMM 00pa30M 3aBUCHT BO3MOXHOCTH HCIOJIb30BaHUS
BaIllNX pe3ysbTaToB. [lake eciu Baiiel eUHCTBEHHOU IENBIO SBISETCS MMyO-
JMKAIUsl pe3yIbTaTOB B MECTHOW Ta3eTe, HeNb3s BBIHOCUTH Ha Cyna oOlie-
CTBEHHOCTH PE3YyJbTaThl, HE UMEIOIINE CTPOTOTO JTOKYMEHTAIHLHOTO TIOTBEP-
xaeaus. Vcmonap30BaHne OTIEIBHBIX MTPOTOKOJIOB JOMYCTUMO, €CITH BBI TPO-
BOJMTE Pa30BbIC U3MEPEHUS, HE MPETECH ISl HA OPTaHU3AIMIO TTPOJIOJKUTEIh-
HOM TIporpaMMbl MOHUTOpHUHTA. [Ipruem maxke B 3TOM ciydae, IOMUMO COO-
CTBEHHO MPOTOKOJIa U3MEPEHHUs, HEOOXOIUMO JaTh TPAKTOBKY BalllUX PE3yJib-
TaTOB, MPEJUIOKUThH BBIBOJBI U PEKOMEHIAIMKU. ECiu e BbI IPOBOJUTE pery-
JISIPHBIE PKOJIOTMYECKHUE HCCIIEIOBAHMS 10 MpOorpaMMe OOIIECTBEHHOIO 3KO-
JIOTUYECKOTO MOHUTOPWHTA, BaM HEOOXOIMMO PEryJIIpHO O(QOpPMIIATH BaIlH
pe3ybTaThl HAOMIOACHUHN B BUJE OTYETOB.

dopMaT HaydHOrO0 OTYETa XOPOIIO M3BECTEH JIIOOOMY HCCIEI0BATEIO.
Tem He MeHee HEOJHOKPATHO CIIy4ajocCh, YTO Ja)Ke€ CUJIbHBIC U XOPOIIO H3-
BECTHBIC HAy4YHbIC KOJUICKTUBBI IPeHeOperain o0s3aTeIbHBIMU TPEOOBAHUSIMU
U TIPEACTABIISIIA HEAKKypaTHO O(POPMIICHHBIE U TIJIOXO CTPYKTYPUPOBAHHbBIC
Matepuaibl. VMicnonb3oBaHue TaKWX MaTepUaiOB B KAU€CTBE OCHOBBI MPHHS-
THS PEIICHUH OKa3bIBAJIOCh BEChbMa 3aTPyAHUTEIBHBIM. [[09TOMYy MBI pHCK-
HEM TOBTOPHUTH XOPOIIO W3BECTHBIC UCTHUHBI U JIaTh HECKOJBKO COBETOB IIO
0(OpPMIICHUIO HAyYHO-TEXHHYECKOTO oTdeTa. lIpexae Bcero rpamMoTHO CO-
CTaBJICHHBIA OTYET JOJLKEH OTpakaTh BCe Tarlbl padoThl [33].

OTt4er Bceryma HauMHAETCA C (POPMYJIMPOBKU 1IENM U 3aaa4d pabothl. [lo-
MHUTE, YTO JIJISI YATATEIIS OTYETA Ballla 11eJIb OCTAHETCsl 3arajkon, eCiiu He U3-
JIO)KUTH €€ B SBHOM BHE. UeTkue GopMyIUPOBKU MPUHECYT TOJIb3Y U Ballei
TpynIme: MHOTHE PabOThI TTO OOIIECTBEHHOMY AKOJIOTHYECKOMY MOHUTOPHUHTY,
K COXKaJICHUI0, OTJIMYAIOTCS OTCYTCTBHEM O0Iel crpareruu. Mx kauecTBo
MOTJIO OBbI CEpbE3HO MOBBICUTHCS, €CITH ObI TPYIINa B Ha4ajie UCCICIOBAHMS 3a-
JqyManach O Ieiau paboThl U MOCTapanach MOCTABUTH €€ KaK MOXKHO Oosee
omnpeaeneHHo. [[pyrumu cioBamMu, 3Ta 4acTh OTYeTa JOHKHA OTpakaTh pe-
3yNbTaThl TPENABAPUTEIILHON pPabOThI, MPOJCITAHHOW Ha CTauUd Pa3pabOTKU
IporpaMMbl MOHUTOPHHTA.
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3aTem J0JIKEH CIea0BaTh 0030p JOCTYIMHBIX JaHHBIX U aHAJIU3 CUTYAIIHH.
ManoBeposTHO, 4TOOBI MpoOJIeMa, KOTOPYIO Bbl coOMpaeTech MOJHSThH, HU-
KOrJla U HUKEM He Obula McciefoBaHa. Jlaxke eciii Bbl MCCIEAyeTe HOBYIO
JUIsl peTHOHA TTPo0sIeMy, MocTapanTech HAWTH aHAJIOTH B OTEYECTBEHHON U MU-
poBOH mpakTuke. M3ydasi COCTOSIHME OKpYKaroIIel Cpelibl BOJIM3U XO3SUCT-
BEHHBIX O0BEKTOB, CIEAYET MPOBECTU KaK MOXKHO 0OJiee MOJHBIN aHaIu3 BO3-
MOJKHBIX BO3JEUCTBUU.

B otuere 00s13aT€NbHO JTOJHKHBI OBITH OMKCAHBI UCIIOB30BAHHBIE METOIUKU
(w1 JaHa CChLJIKA HA JOCTYITHBIN JIMTEPATYPHBIA UCTOUYHUK, COAEPIKAIIUN UX
onucanue). be3 aTo mHPOpPMAIMK OLIEHUTh Ballld PE3YyJbTaThl MPAKTUUECKH
HeBO3MOXHO. Ecnu B pabote HeoOXoauMBbl 1abOpaTOpHBIE HCCIIEIOBAHUS, KO-
TOpbIE Bbl HE MOJKETE BBINIOJHUTH CAMOCTOSATENILHO, U TPHUXOAUTCS 00pa-
IaThCS B MCCIIEIOBATENIbCKHUE JTA0OpaTopru, oOpatute 0cob0oe BHUMAHHE Ha
CTporoctb odopmiieHUs pe3ynbTaroB. CchbUIKa Ha aBTOPUTET J1a0OpATOPUH,
MpE/ICTaBUBIIEH HEKOPPEKTHO O(OPMIICHHBIE PE3ybTarhl, OyJEeT 3By4arh He-
yOeuTeNnsHO U HEe OyJIeT COACMCTBOBAThH JIOCTHXKEHUIO KOHEUHOM 1enu — 3¢-
(eKTUBHOMY HCITIOJIb30BaHUIO Bailieit nHpopMaIui B OpMHUPOBAHUN TEPPHUTO-
PHATBHOM SKOJIOTMUYECKOM IMOJUTHKH.

OTt4er MODKEH cojaep)kKaTh BeCh (PaKTHMUECKUH MaTepuan (BKIIIOYasi MPOTO-
KOJIbI 0TOOpa Mpo0 W JTabopaTOPHBIX HCHBITAaHUM). JJIsT TOro, 4TOOBI OTYET
ObLT O0Jiee «YUTAOEIbHBIMY», JIYYIIIE BHIHECTU MEPBUYHYIO JOKYMEHTAIUIO B
MPUIOKEHUS, & B OCHOBHOM YacTH MPEACTaBUTh PE3YyJIbTAThl B BUJIE CBOJHBIX
Tabnuil, 0osee yaoOHbIX g uHTepnperanuu. [logpoOHas unTepnperanus pe-
3yJbTaTOB — TaK)K€ HEOOXOAMMas COCTABJISIONIAs HAYYHOTO OTUYETA.

W, nakonern, ocoboe BHHMMaHHE CJEAYyeT YICIUTh BBIBOJAM U pe-
KOMeHausiM. B COBpeMEHHO! MpakTUKE MOATOTOBKH OTUYETOB 3TOT paziei
CUHUTAETCS OCOOCHHO BAXKHBIM M MHOTIJ/IA COCTABJISIET JIO TPETH O0OBbEMa BCETo
otueta. K coxanenuto, B Poccun B HacTosiiee BpeMsi BRIpaOOTKE pEKOMEH/1a-
U yenseTcss HeJ0CTaTOuHOe BHUMaHKe. Hepeako HayuHble KOJIJIEKTUBBI, Be-
JyIIAE UCCIEI0BATENHCKUE PA0O0ThI, OTPAHUYMBAIOTCS] KOHCTATAIIUEN TPOOIIEM.
B ordere B cxaToM BHJIE M3JIAraroTCs pe3yibTaTbl pPaOOThI, JaeTcsl oOIias
olieHka curyaru. OJIHAaKO JJI TOTO, YTOOBI BAIlIK PE3YJIbTaThl UCIIOIB30BATIHUCH
C BO3MOXHO 00JibINei 3P(hEeKTUBHOCTBIO U ICMCTBUTEIHHO OKa3au BIUSHUE
Ha (HOPMUPOBAHUE TEPPUTOPHUATLHOM IKOJIOTUUECKON TTOTUTHKHA, HEOOXO0IUMO
MIPEIJIOKUTh PEKOMEHAAINH T10 YIYUIIEHUIO CUTYaITHH.

Bonpocsl k riase 3

1. Kakas Harpy3ka Ha 3KOCUCTEMY CUMTAETCS JOIYCTUMOM?

2. Uro Takoe mopor BpeIHOTrO BO3IeHCTBUSA?

3. Jatp ompenenenne [IJIK u BJK. Kakue emre xapakTepuUCTUKH 3arps3HSIONINX
BEILIECTB BbI 3HaeTe?

4. Jlath ompejelieHHe MOHATHS «KaueCTBO BOAbDY. Paccka3arh o Kputepusx, Ha Oc-
HOBE KOTOPBIX TPOU3BOJUTCS €r0 OLICHKA.

173



5. Yka3aTh BUbl BOAOIIOJIB30BAHUS Ha BOJHBIX OOBEKTaX.
6. Kakue nokasarenu BpeJHOCTH yuuThiBatoTcs npu ycraHoBke ITJIK ams BogHbIx
00BEKTOB BCEX BUAOB BOJOIOIB30BAHUSA?
7. KakuM ycloBHAM JOJDKHBI YAOBIETBOPSITH priOoxo3siicTtBennbie [1/1K?
8. Kakue 3amaum pemarorcs B pamkax OO1erocy1apcTBeHHOM cinyx0bl HaOt0/1e-
Huii 1 koutposs (OI'CHK)?
9. Kakue Buap HaOMIOICHH OCyIecTBIsI0TCs B pamkax O'CHK?
10. [atp ompenesneHue MyHKTa, CTBOpAa U BEPTUKAIM, OPraHU3YEMbIX Ha BOJHBIX
o0BeKTax; yka3zarh TpeOOBaHUS MO UX KOJIMYECTBY U PACHOJIOKEHHUIO.
11. Kakue BuabI mporpaMM HaOIIOJCHHUN MO THAPOXUMHYECKUM U TUAPOOUOIIOTH-
YECKUM I0Ka3aTeNsIM Bbl 3HAETE U KAKOBA MEPUOAUYHOCTD UX IIPOBEIECHUA?
12. Tlenu u 3agaun 0OIIECTBEHHOTO MOHUTOPHHTA.
13. Bb16op npuopuTeTOB IpH NMPOBEACHUH OOIIECTBEHHOIO MOHUTOPHUHTA.
14. OcHoBHBIE TpeOOBaHUS K OTUETY O UTOraM IMPOBENEHUST OOIECTBEHHOTO MO-
HUTOPUHTA.



4. OCOBEHHOCTHU KAYECTBA BO/bI
B PEKAX IYP

4.1. OBIIIASI XAPAKTEPUCTUKA PEUHOM CETH

UepHozeMHublil LleHTp OTHOCHUTENBHO OC€AEH MOBEPXHOCTHBHIMH BOJAMH.
Uepes ero TeppuTOpUIO HE IIPOTEKAIOT MHOTOBOJHBIE PEKU, U 31ECh COBCEM
OTCYTCTBYIOT KPYHHBIE BOJOpAa3ieibHbIE 03€pa, peAku 0ojoTa. ITO Kpaii
CYyXOJI0JIOB, MaJIOBOJIHBIX BEPXOBUU PEK U TPYIOB.

OtnnuurenpHas yepra pexk UepHoszemHoro lleHTpa — manoBoaue.
['maBHass mpuyrMHA ATOTO 3aKJIIOYAETCS, BO-NEPBBIX, B reorpaduueckom
MOJIOKEHUU PEruoHa M, BO-BTOPHIX, B KIMMAaTH4YECKUX ocoOeHHocTsX. Co
CKJIOHOB PacmloJIOKEHHOU 371ech CpeqHepyCcCKOMl BO3BBIIIEHHOCTH OEpyT
Ha4yaJio MHOTHe NpUTOKU JloHa u /IHenpa, KOTopble MO0 pa3MepaM HEBEJIU-
KU ¥ HETOJHOBOJIHBI; IPXU 3TOM OOJIbIlIasl YacTh BhINAJa0NUX atMocdep-
HBIX OCAJIKOB HCIAPSIETCS, U HAa JOJI0 PEYHOrO CTOKA OCTaeTcs JIMmb 125-
150 mM Ha ceBepo-3anane u 70-80 MM Ha roro-soctoke. Kpome manoBo-
nua i pex YepHosemHoro LlenTpa, Kak ¥ i1 peK Opyrux paoHOB Jie-
COCTENHOM U CTENHOM 30H, XapaKTEPHO KpallHE HEpaBHOMEPHOE paclpe-
JIEJICHUE CTOKA MO CE30HaM rojia. 3a KOPOTKOE BECEHHEE MOJIOBOJbE OHU
copacsiBaloT cBbillie 70 % roloBOTO CTOKAa, 3aT€M PE3KO CHUIKAIOT CBOM
YPOBEHb, U K CEpEJUHE JIeTa, KOrjaa MoJisi OOJIbIIe BCEro HYXJAIOTCS B
BOJI€, MHOTHE PEKU COBCEM IEpechIXaroT. Tak, Ha IOro-BocToKke BopoHex-
ckoi obnactu B OacceitHax butiora, Enanu, Kapayana exerogHo mepe-
CBHIXAIOT PEKH C IUIOIAAbI0 Bojochopa 10 250 kM°, a B HauGosIee 3acy-
nuBbIe TOIBI — 10 3000 KM

Pexu YepHozemuoro LlenTpa otagaroT cBou BoAbl TpeM MopsMm. Camas
KpyIHas peka pervona — JloH, BogaMu KOTOpPOTo opolaercs 0oibInas 4acTh
TEpPUTOpPHH, BNagaeT B A30Bckoe Mope. [[Ha, opomaromas ceBepo-BOCTOK,
oTHocHuTCA K Oacceitny Kacnuiickoro mops. Ceiim, Ilcen u Bopckiia TekyT Ha
I0ro-3amnaj, B CTOpoHy JlHempa u, cleqoBaTelibHO, OTHOCSTCS K OacceilHy
YepHoro mops.

Ha pwuc.S5 mnpencraBieHa cxema pedHou ceru LleHTpanbHO-
HUepHO3eMHOTO0 pErnoHa € PACIOJOKEHUEM ITYHKTOB MOHUTOPHUHIA 3a-
I'PA3HEHUS IOBEPXHOCTHBIX BOJI.
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36

Puc. 5. Cxema peuHoil ceTH U pacmosaoKeHnue MyHKTOB HaOII0eHHS 32 KaYeCTBOM BOJI
B llentpanbHo-UYepHo3eMHOM peruone (1mo Marepuaiam «ExxeroqHuka kauecTBa moBepx-
HOCTHBIX BOJ| cyiiu Ha Tepputopuu aesarenpbHoctd YIMC [UO 3a 2002 rony)

B ycnoBusix paBHUHHOTO penibeda BOAOpA3AET MEXIY pEeKaMu pa3iny-
HBIX 0acCEeHOB pHUCyeTCS HE B BHUJEC Y3KOHW JIMHUM, a Kak 0oJyiee WM MEHee
IIIMPOKas T0JI0ca ¢ 3aMeJJICHHBIM IMOBEPXHOCTHBIM CTOKOM. McTOKM pek pac-
MOJIAraloTCsl OOBIYHO B CIIA0OBBIPAKEHHBIX BOJOPA3ACIBbHBIX TMOHUKEHUSX,
KOTOpBIE €I1le B HEAaBHEM IPOIIIOM MPEACTABISUIM CO00M TUMUYHBIC HU3WH-
HbIE 00JI0Ta WJIM Ja)Ke MEITKOBOJIHbIE 03epa. B HacTosiee BpeMs OOJIbIITUHCT-
BO TAaKHUX BOJIOPA3JCIIbHBIX MOHUKEHUM XOPOIIO APEHUPOBAHO U OT OOJIOT U
03€p COXPAHWIIUCHh OJHU MEPTBBIC, HEPACTYIIUE TOP(PSHUKHU, HEPEIKO Tepe-
KpBIThIE JIeIOBUAIbHBIMU HaHocaMu. [lo Mepe mpojBmkeHUs BHHU3 Ci1abo
oopMIIEHHOE BOAOpa3/IeIbHOE TTOHMKEHNE BCKOPE TepepacTacT B MIMPOKYIO
MJI0CKOOHHYIO0 Oaniky. Ha mosorux ckjioHax OajKky MOSBIISIIOTCS TEPBBIC 3a-
JIEPHOBAHHBIC JIOKKHU M JIO)KOUHKHU. [I0CTOSSHHOTO BOJIOTOKA 3/1€Ch €Ilie HET, U
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PaCIONIOKEHHBIE TI0 CYXUM BEPXOBBAM PEK HACEJICHHBIEC MMYHKTHI MOJIb3YIOTCS
BOJIOM M3 MCKYCCTBEHHBIX NpyAoB. Elle HMXe B JHUINE OAIKU TOSBISIOTCS
CHayaja TOIKHE WIKCThIE MECTa CO CTOSYEH, p>KaBOM BOJIOM, a 3aT€M YyXKE U
POIHUKH. 371€Ch, Y POAHUKOB, M HAXOISITCSI HACTOSIIINE UCTOKHU PEKHU.

Cyxue BEepXOBbSl PEK — XapPAKTEPHOE SIBJICHUE JUISI BCEro YepHO3EeMbS.
Hcde3HoBeHUE BOJBI B MCTOKAaX OOBSCHSAECTCS BpPE3aHUEM PEKH, YCHIIH-
BAIOIIUM JIpPEHAXX MECTHOCTH, YTO MPUBOJUT K MOHUKEHUIO YPOBHS TPYH-
TOBBIX BOJI.

[Tutanue pex YepHO3eMHOTO IIEHTPa MIPOUCXOJUT 32 CUeT aTMOCHEPHBIX
OCaJIKOB M TPYHTOBBIX BOJ. M3 3TUX ABYX UCTOYHUKOB OCHOBHBIM SIBJISIETCSI
nuTaHue aTMochepHbBIMUA OCaJKaMu (B TOM YHCJI€ U TaJbIM CHETOM), COCTaB-
nsroree 80-90 %; Ha goITI0 TPYHTOBBIX BOA ocTaercs oT 10 go 20 %.

HecMmoTpst Ha TECHYIO CBSI3b aTMOC(EPHBIX OCAJIKOB C MUTAHUEM PEK,
YPOBEHBb BOJIbI B PEKaX M UX PACXObl HE OOHAPYKUBAIOT MPSIMOM 3aBHCUMO-
CTHU OT TOJIOBOrO XOJia aTMOc(epHbIX ocajikoB. Jlerom, korjga B HUIOHE U B
WI0JI€ BBITIAJIaeT MAKCUMyM aTMOC(EpHBIX OCaJKOB, PEKH, HA00OPOT, MeJe-
I0T U UX YPOBEHB B 3TO BPEMSI 3HAUMTEIBHO HUYKE BECEHHETO.

Cambie BBICOKHE YPOBHU U HAaUOOJIBIIUE PACXO/Ibl BOJBI B PEKaxX HAOJIO-
JTAFOTCSI BECHOM, KOT/a 32 KOPOTKUN CPOK TaJIble€ CHETOBBIE BOJIbI B OCHOBHOM
Macce cOpachIBalOTCA uepe3 OaJIKu B pEUHBIC JOJIMHBI.

[TonoBoare B pekax UepHO3EeMHOI0 IIEHTpa KPAaTKOBPEMEHHOE U OYpHOE.
Takoll xapakTep MOJIOBOAbS BBI3BIBAETCS OTCYTCTBHEM JIECOB, BCIEICTBHUE
YEro CHEXXHBIM MOKPOB B OTKPBITOM CTEMU CTAaWBAET JAPY>KHO, OyKBaJIbHO Ha
MPOTSHKEHUH HECKOJBKUX JHENW. KpoMe Toro, M3BECTHOE BIMSHUE OKa3bIBAET
CUJIbHAsI PaCWICHEHHOCTh penbeda — o0miine OajoK U OBparoB, KOTOPhIE ObI-
CTpO cOpachIBalOT Tajible BOJbI B JOJIMHBI peK. B cpenHeM Ha KOPOTKHIl me-
pHOJ MOJ0BOIbs puxoauTcs 6osee 70 % 00111ero roJoBoro CToKa.

[locne BeceHHEro MoJIOBOJbS YPOBEHb PEK IMOCTEMEHHO MOHMXKAETCS.
JleroM atMocdepHbIe OCaJKU BIUTHIBAIOTCS MOYBOM U TPATITCS HA UCHape-
HUE, TTOYTH HE JOCTUTasl PEYHBIX JIOJWH. VICKII0UEeHE COCTABIISIOT SMU30/I1-
YECKH BbITAJIAI0NIME JIUBHU, KOTOPHIE MOTYT BBI3bIBATh HEMPOI0KUTEIbHbIE
110 BPEMEHU W HEOOJIBIIIKE 10 BBICOTE MO IbeMbI BOJIbI. HanmHu3mmii ypoBeHb
BOJIbI HAOJIFOJIaeTCsS B Ha4YaJle OCEHM, KOT/Ia 3arachl TPYHTOBBIX BOJI, TTUTAIO-
IIUX PEKU, HAUMHAIOT UCTOIIAThCs. BO BTOPOIi MOJTOBUHE OCEHU MOHUKEHUE
TeMIIepaTypbl BO3/lyXa BbI3LIBACT CHI)KEHHUE BEJIMUMHBI UCTIAPEHHUS, B CBA3U C
YeM MOBEPXHOCTHBIN CTOK YBEJIMYMBAETCS W YPOBEHb BOJBI B pPEKax He-
CKOJIbKO ToBbINIaeTcs. [[oBbillIeHNE YPOBHS MPOJIOKACTCS U C HACTYILICHU-
€M JIEJIOCTaBa, MOCJI€ YeTO 3UMOM YPOBEHb BOJbI BHOBb IIOHUKAETCS.

JlenocTaB HaCTymaeT B CpeHEM B KOHIIE HOSAOPS WM B Hadalie JIeKaopsi.
Ha ceBepe 1 Ha ceBepO-BOCTOKE OH HAYMHAETCSI HA HECKOJIBKO JIHEW paHbIIIE,
Ha IOT€ M I0ro-3amnajie pailoHa. BCKpbIBalOTCs peKU B KOHIIE MapTa — Hayalie
ampessi, B 3aBUCUMOCTH OT UPOThL. CpeHsst MPOAOJIKUTEIIBHOCTD JI€0CTa-
Ba — OKOJIO 4 MECHIIEB.
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Ha nutanue pex oka3bIBaeT OOJIBIIOE BIUSHUE TO, YTO OCaaku B YepHo-
36MHOM LIEHTPE YMEHBIIAIOTCA TMPU JBWKEHUM C CEBEpO-3amaja Ha Ioro-
BOCTOK, a BEJIMUMHA UCIApSEMOCTH B TOM € HamnpapJIeHUH, HA000POT, BO3pac-
TaeT. B CBSI3U C 3TMM NMOBEPXHOCTHBIM CTOK 3aMETHO YMEHBIIAETCA B HAIpaB-
JIEHUU C CEBEPO-3aI1a/ia Ha FOro-BOCTOK. CpeaHUN MHOTOJIETHUN MOJYJIb CTOKA
Ha ceBepo-3araze coctapisieT 4,5 — 5,5 /c ¢ 1 kM IUIONIAH; HA Or0-BOCTOKE
oH cHmkaercs g0 3,0-2,0 i/c ¢ 1 kM°. CHUDKEHHE TOBEPXHOCTHOTO CTOKa B
CTEMHOM I0r0-BOCTOYHOM PaBHMHHOM YaCTW HAaXOAUT OTPAKEHUE B PEYHOU ce-
TU: OHA CTAHOBUTCSI MEHEE I'yCTOM, a caMH peKu 00Jiee MaJIOBOIHBIMH.

Brnusinue penbeda Ha pexuM PEK U MOBEPXHOCTHBIM CTOK MHO-
rooopasno. IIpexne Bcero paBHUHHBIN penbed 00YCIOBIMBAECT MEJICHHOE,
CIOKOWHOe TeueHue pek. [loporos, u Tem Oonee BoJOMNaaoB, peku UepHo-
3emHoro l{entpa He 3HaOT. BMecTo moporos, Ha pekax OOBIYHBI MEPEKATHI —
MeJH ¢ OBICTPBIM TeueHreM. OOpa3oBaHuE MEPEKATOB OYEHB YACTO CBS3AHO C
BBIHOCAMM OajlOK U MEJIKHUX MPUTOKOB MPOU3ZBOSAIIMX OOJBUIYIO pa3pyllu-
TeIbHYI0 padoTy. [Ipu CXOIHBIX KIUMAaTUYECKUX YCIOBUSX, HO TIPU pa3HOU
reoMop(oIoruyeckoi 00CTaHOBKE, BEIWYMHA MMOBEPXHOCTHOIO CTOKA OKa-
3pIBaeTCs HeoauHakoBou. Ha CpemHepycCckoi BO3BBIIIEHHOCTH, C €€ paculie-
HEHHBIM pesibe()OM, TOBEPXHOCTHBIN CTOK OO0JIbIIIE MO CPABHEHUIO C IMIIOCKOU
Oxkcko-JloHckoi HU3MeHHOCThI0. [Ipu pacuneHeHHOM pelbede BhINagaronine
aTMoc(epHbIe OCaJIKU OBICTPO CKATHIBAIOTCA B PEKHU, HE YCIEB YBIAXHUTH
MOYBY M MaJo MOTEPSB Ha ucnapeHue. [loaToMy npu npoymx paBHBIX YCIIO-
BUSIX BOAHOCTH pek CpeHepyCCKOM BO3BBIIIEHHOCTH 0o0Jiblle, ueM pek Ok-
CKO-JlOHCKOW HU3MEHHOCTH.

Cy1niecTBEHHYIO pOJib B OPMHUPOBAHUM MTOBEPXHOCTHOTO CTOKA UTPAIOT
oBparu. B ornuuue oT 0anok, Mpe/CTaBISIOMUX (POPMBI IPEBHEN SPO3UH,
OBparu SIBJISIIOTCS MOJIOABIMH OOpa3oBaHUsIMU. MHOTHE M3 HUX BO3HUKIHU U
MOJIYYWJIM Pa3BUTHE 32 MoclieaHee crojetue. CKIOHBI OBPAaroB 4acTo JIWIIIE-
HbI TIOYBEHHO-PACTUTEIIBHOTO MOKPOBA, M TOATOMY Ha HUX OYpPHO MPOTEKAIOT
IIPOLIECCHI CMbIBA U pa3MbiBa. [IpOyKThl CMBIBa U pa3MbIBa B BHJIE HAHOCOB
B OIPOMHOM KOJMYECTBE MOCTYIMAIOT B OAJIKU U PEKH.

B Gacceitne Jlona oBparu pacnpocTpaHeHbl OoUTH MoBceMecTHO. Oco-
O0eHHO yacTo oHM BeTpeuaroTes Ha CpenHepycckort, Kanauckoit u [IpuBosmk-
CKOM BO3BBIIICHHOCTSX. 34€Ch UMEIOTCA Pa3HbIC THUIBI OBPAroB: JOHHBIE OB-
paru, pa3BUBAIOLIUECs MO JIHY Oanok, OeperoBble WJIM CKJIOHOBBIE, BO3HU-
Kaloll[M€ Ha CKJIOHAX PEYHBIX JOJHMH M OAJIOK, U BEPXOBBIE, MPOPE3AIOIINe
BEPXOBbs OAIIOK ¥ MPUMBIKAIOIIKE K HUM IUIOCKHUE JIOKOUHBI CTOKA.

Ha Cpennepycckoil BO3BBIIMIEHHOCTH OCHOBHOE KOJWYECTBO OBPAaroB
COCPEIOTOYEHO B BOCTOUHOW €€ 4acTh ¢ 0oJjiee MEepeceueHHBIM penbedom.
['mybuna mHOTUX OoBparoB gocturaer 20 M u doee.

K ocHoBHBIM (popmam penbeda BogocoopoB JJoHCKOro pailoHa OTHOCST-
Csl peyHbIe JOJIMHBI, OaJIKH, OBparu, KapcToBble 0Opa30BaHMs, OMOJI3HU U 3a-
NaJIVHBI.
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Hcrtoku JloHa — camout kpynHou pekn YepHozemHoro LlenTpa — Haxo-
nsatcs B Tynbckoit oOnactu. JIOH BCTymaeT Ha €ro TEPPUTOPHUIO HA MECTE
cteika Tynbckol, Pszanckoit u Jlumernkoit oOnacTel, TedeT OTCI0/la B OTO-
IOr0-BOCTOYHOM HANpaBJIEHUH, paccekas YepHo3emHbld LleHTp Ha 1B MOYTH
paBHBIE IO IUIOLIAAN YacTU. B BepXHEM TeUeHHH, 10 YCThd peku BopoHexa,
JloH npokiiaibiBaeT ce0e MyTh M0 HEMIUPOKOH TOIMHE, MECTAMU C KUBOIMKC-
HBIMU HU3BECTHSIKOBBIMU OOpbIBaMU. B cpegHeM TeueHnH, HAaUMHasA OT YCThSI
Boponexka, qojinHa CHJIBHO pacIIUpSeTCs, 0 MPaBOMY CKJIOHY €€ 4acTo Oe-
JIEIOT MEJIOBBIE XOJIMBI U TPSIIbIL.

JloH HecinyyallHO UMEHYIOT «Tuxum». OH 00yalaeT He3HAYUTEIbHBIMU
CPEIHUMHU YKJIOHAMH, COCTaBJsAOIUMU B BepxHeMm TeueHun 0,00025, B
cpeadeMm Teuenun — 0,00006. Pycmo ero nzobwmiyer u3mydynHamu, mepeKara-
MU U CIIOKOMHBIMHU IiecaMu. B cpennem 3a rox [loH y ropoaa JIncku kax-
Y10 CEKyHIly HeceT 256 m° BobL. CaMbIii 3HAYHTETBHBINA TPHTOK JlOHA — pe-
ka Bopounex. Ona umeet nnuny 368 kM npu mioiaau o6accerina 21 570 KM
['omoBou pacxon peku y ropona Boponexa 76 M® BOZBI B cekyHay. JloH u
Boponex — enuHcTBeHHbIE B UepHOo3eMHOM LleHTpe cynoxonnsie peku. [JoH
CYyIOXOAEH Ha MPOTSHKEHWH BCETO CPEIHETO M OTYACTH BEPXHETO TEUYECHHS,
BopoHexk — TOJIBKO B IPUYCTHEBOM YaCTH.

Teppuropus JoHckoro 6acceitHa HEOAHOPOIHA [0 CBOEMY MOYBEHHOMY
MMOKPOBY M XAPAKTEPU3YETCS SICHO BBIPAXKEHHOW 30HAJIBHOCTHIO MOYB B HA-
IIPABJICHUM C CEBEPO-CEBEPO-3amajia Ha IOT0-I0ro-BocTOK. Peka JloH mepece-
KAaeT TPU MOYBEHHO-TeorpauuecKkre 30HbI: JIECOCTEMHYIO 30HY OMOA30JI€H-
HBIX BBIIIEIOYEHHBIX U TUIUYHBIX YEPHO3EMOB, CTEIIHYIO 30HY OOBIKHOBEH-
HBIX U FOKHBIX YEPHO3EMOB.

Ha BbIcOKMxX BomopaznenbHbIX ydacTkax CpenHepycckod u IIpuBoink-
CKOW BO3BBIIIEHHOCTEW PaCIPOCTPAHEHBI B OCHOBHOM CEPBIE JIECHBIE TTOYBHI,
OTNIOA30JICHHBIE U BBIIIECIIOYECHHBIE YepHO3eMbI. OKCKO-J|0HCKass HU3MEHHOCTh
XapaKTepU3yeTCs Pa3BUTUEM BBIIIEIOUCHHBIX, TUITMYHBIX, OOBIKHOBEHHBIX U
F0’KHBIX YEPHO3EMOB U JIyTOBO-YEPHO3E€MHBIX MOYB. /{7151 HU3MEHHOCTH CBOW-
CTBEHHBI MOCTEIEHHBIA NEPEXOJ MEXKAY IMOATHUINAMH YEPHO3EMOB U KOM-
IJIEKCHOCTh MOYBEHHOTO IMOKPOBA, CBSI3aHHAsI C CHJIBHO Pa3BUTBIM MHUKpPO-
penbedoM. CTenHbie 3anaguHbl U MJI0CKKE JT0KOUHBI UMEIOT MTOYBEHHBIHN TO-
KpOB, MPEACTABICHHBIM KOPKOBBIMH, CpEIHE- U TIIyOOKO-CTOJIOYATHIMU CO-
JIOHIAMH, COJIOASIMUA U CEPBIMH OCOJIOAEIIBIMH JIECHBIMU TTOYBAMH.

JlonuHBI peK B MOWMax OTIMYAKOTCA CIIOKHBIM MOYBEHHBIM IOKPOBOM
Y3 aJUTIOBUAIBHO-IYTOBBIX W JIYTOBBIX IMOYB, HA PEYHBIX TEppacax pacrnoJia-
TarOTCA MOJIOCHI IECYAHBIX U CYIIECYAHBIX MTOYB.

Ha npaBo6epexne JloHa MOKHO BBIACIUTH TPU MOP(HOIOTUUECKUX TUIA
peunbIX nonuH. Tun 1 — qonuHbl ceBepHBIX TPUTOKOB (pek Kpacuoit Meuun
u CocHbl), BbIpaOOTaHHbBIE B TOJIIIE JEBOHCKUX U3BECTHSKOB, OTHOCUTEIHHO
y3KHe, 00Jaaoniie HeMMPOKUMH MOWMaMH U CIa0OBBIPAKEHHBIMU Haj-
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MOMMEHHBIMHU TeppacaMM, U3 KOTOPHIX Yallle BCEro HabMI0AaeTCsl TOJIBKO O/I-
Ha TepBas Teppaca, pacnoararomnascs, Kak U moiMa, BHyTPU HU3ITyUYUHBI pe-
ku. [loBepXHOCTH Teppac JOBOJBHO KPYTO MAJA€T B CTOPOHY pyciia peKH U K
MoMMe 4acTo MEePeXoauT 0€3 Pe3KO BBIPAKEHHOTO ycTyIa. JIoJMUHBI CpeHux
U MajJbIX PEK 3TOr0 THIA OOBIKHOBEHHO HE HMMEIOT OJHOCTOPOHHEH acHM-
METPHUHU CKIIOHOB. YUACTKU KPYTHIX U 00JIe€ MOJIOTUX CKIOHOB YEPEayIOTCS B
COOTBETCTBUU C U3TyYMHAMU PyCla PEKH.

Tun 2 — qonuHbI, BEIpaOOTaHHBIE B TOJIIE MHUCUYEro mMena u Meprens. K
HUM OTHOCSTCS AoauHbl pek JleBuiwl, [lorymanu, Tuxoit CocHbl, YepHoi
Kamutebl 1 boryuapku. OTu JOJIMHBI JIydIle pa3paboTaHbl, YeM JOJHMHBI B
M3BECTHsIKAX, HECMOTPsI Ha UX Oosiee MoJIo/I0M Bo3pacT. [Ipu Takou »xe Tiy-
OWHEe Bpe3a OHM IIUpPE, PSMEE U UMEIOT SICHEEe BBIPAKEHHYIO aCUMMETPHIO
CKJIOHOB. [IpaBbie CKIIOHBI KPYTbhIE€, YACTO C OOHAXXECHUSIMU MeJa, JIEBbIE —
oosiee monorue. Ho Ha OTAENBHBIX yUacTKax 3TO MECTaMH Hapymiaercsi: 00-
JIee KPYThIM CTAHOBUTCS JIEBBIA CKJIOH, YTO CBSI3aHO, IMO-BUJIUMOMY, C BIIUS-
HHUEM Ha Pa3BUTHUE JIOJWHBI MECTHBIX TEKTOHHUYECKUX CTPYKTYp. boiee nmono-
rUe JIEBBIE CKJIOHBI JOJMH UMEIOT XOPOIIO COXPAaHUBIIMECS HAANOWMEHHBIC
Teppachl; MepBasg U3 HUX YacTO CJIOKEHA MeckaMH. B 3THX gonuHax aocTa-
TOYHOE Pa3BUTHUE MOJYUYUIIN MOMMBI C HAUIMYUEM B HUX O3€P.

Ko BTopoMy Mop(dosioruaeckoMy TUITY JTIOJUH OTHOCSTCS TaKXKe JTOJTUHBI
pex Kamauckoit Bo3BbIlIeHHOCTH (Oacceitnbl pek [Toaropuoit, Ocepenu, Ilec-
koBaTkM). OHU Takke MIyOOKO MPOPE3AIOT BEPXHEMEIOBYIO TOJIIY MHUCYETO
Me€JIa U MEPreiisi U UMEIOT XOPOIIO BBIPAXKECHHYI0 ACHMMETPHUIO CKIIOHOB IPH
HOPMAJIBHO Pa3BUTHIX MOWMaX U HAATOMMEHHBIX TEppacax.

Enunyro 5po3MoHHYIO0 C€Th C PEUYHBIMH JOJIMHAMU COCTAaBJIAIOT Oaliku, B
KOTOPBIX HET MOCTOSHHBIX BOJOTOKOB. MHorue Oanku CpemHepyccKorl u
Kayrauckolt BO3BBIIIEHHOCTEH MOP()OJOTHYECKH UMEIOT YepThl HEOOJBIITHUX
PEUYHBIX JIOJIMH, T. €. JOBOJBHO IIMPOKOE THO, HO C CYXMM BPE3aHHBIM PyC-
JIOM, XOPOIIO BBIPAXKECHHYIO0 ACUMMETPHUIO CKJIOHOB U MHOTJ]a TEPPACOBHUIHBIC
CTyHeHU Ha OoJiee moJioroM ckiioHe. ['ycTasi pa3BeTBiieHHAs CETh 0ajoK U
rIyOOKHE PEYHBbIE JIOIUHBI CUJIBHO PACWICHWIH PaBHHUHY, IPUJAB €l Pe3KO
BOJIHUCTBIN XapakTep.

Tumn 3 — K HEeMy OTHOCHUTCS IIUPOKasi XOPOIIO pa3zpaboTaHHAs JOJIMHA
p. YUup, Bpe3aHHass B OCHOBHOM B TOJIIIY MECYAHO-TJIMHUCTBIX OTIOKEHUM
NajieoreHa ¢ MpocIosIMA ONOK M TOJIBKO B BEPXOBBSIX BCKpBIBAIOIIAsl MEN U
MenonoA00HbIe OTIOXKeHHsl. OHa UMEET KPYThI€ MPaBbI€ CKJIOHBI MOYTH HA
BCEM IMPOTSKCHUH, MIUPOKYI0 MOWMY C MHOXECTBOM 03€p-CTapvll U HAJ-
MONMEHHBIE TEPPACHI, PA3BUTHIE TPEUMYIIIECTBEHHO IO JIEBOOEPEXKBIO.

Peunsie nonauHbl 1eBoOepexbs [{oHa B npeaenax Oxkcko-JloHCKON HU3-
MeHHocTH — Boponexa, Ukopua, buttora, Enanu, CaBansi, Boponsl, Xorpa
U IPYTUX — PE3KO OTIWYAIOTCS OT JOJIMH €ro MpaBoOepexbsi. ITHU PEKHU, pa3-
BUBASICh B YCJIOBHUSIX JIETKO Pa3MBbIBAEMBIX PBIXJIBIX MMECYAHO-TJIMHUCTBIX MO-
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PO/ HEOTE€HA M YETBEPTUUYHOTO MEpUOAa, a TaKKe HEOOJIBIIUX OTHOCUTENb-
HBIX BBICOT MECTHOCTH, C(HOPMUPOBAIM OYEHb LIUPOKUE JOJUHBI C HAIIOM-
MEHHBIMHU TeppacaMu IPU OTHOCUTENIBHO Heriyookom Bpese. lllupuna noiim
pexu Boponexa, buttora, Xormnpa koe-rjae gocturaetr 3 kM. Bee nepeuunciien-
HBIC PEYHBIE TOJMHBI UMEIOT XOPOIIO BBIPAXKECHHYI0 ACHMMETPUIO CKJIOHOB —
KPYTbI€ MOYTH HA BCEM MNPOTSHKCHUH, 3a UCKIIOUEHHUEM CaMbIX BEPXOBbBEB,
MPaBbI€ CKJIOHBI U MoJiorue — jeBble. banku Okcko-/{0HCKONW HU3MEHHOCTH
TaKXe€ BpPE3aHbl HETJYOOKO M B MPUBOJOPA3JAEITBHBIX YACTSIX CMEHSIOTCS TO-
JIOTUMHU JIOIIMHAMMU.

Ha IlpuBomkckol BO3BBIIEHHOCTH B OacceliHe JloHa Hambonee pa3Bu-
ThI IOJIMHBI BEPXHUX T€UeHUM peKk Boponsl u Xomnpa, Measenuus! u Minosmu.
OHu Xopomio pa3paboTaHbl U HMMEIOT SICHO BBIPAXKEHHOE ACHUMMETPUYHOE
ctpoeHue. [IpaBbie UX CKJIOHBI BO3BBILICHHBIE, KPYTHIE, JIEBBIE — MOJIOTHE C
cepuel HaaIIOMMEHHBIX Teppac. [loMMbl mmpokue.

NHaukaTopsl THAPOrE€OIOTHYECKUX YCIOBUA MECTHOCTH — OITOJI3HU Ha
CKJIOHaX PEYHBIX JTOJIMH, Oaiok U oBparoB. Ho B Oacceline /loHa oHu momy-
YUJIM JJOCTATOYHO MUPOKOE PACIIPOCTPAHEHHUE TOJIBKO Ha OBPAXKHBIX CKJIOHAX
no npaBooepexbio lona (Cemunykckuit, [laBmoBckuii parionsl BopoHex-
CKOM 001acTH), B BepX0BbsiX p. COCHBI, IO JOJMHAM pPsifia MPABbIX TPUTOKOB
JloHna u Ha [[pUBOIKCKON BO3BBIILIEHHOCTH.

3neck MOPHOIOTUUECKH MOXKHO Pa3IUYUTh: IUPKOOOpPA3HBIE OMOJI3HHU,
MPEJICTABIISIIONINE PE3KO OUEPUEHHBIE Tyr000pa3HON MOBEPXHOCTHIO BHIEMKHU
Ha CKJIOHAX, Y OMOJI3HU C HEPOBHOM OYTPUCTON MOBEPXHOCTHIO.

XapakTepHbIMU (pOpMaMU MHOTUX MIOCKUX MEKIYPEUHBIX MPOCTPAHCTB
OacceitHa JloHa SBIAIOTCS 3aMajJdHbl — 3aMKHYTBHIE YIITyOJEHUS TOBEPXHO-
CTH, OOBIYHO KPYIJIONW WM OBaIbHOW (hopMmbl. Pasmepsl ux KoOJIeOIIOTCS OT
HECKOJBKUX JECSITKOB JO COTEH METPOB B MOMNEPEUHHUKE NMpU TIyOuHE A0
1 — 2 M. MHorue 3anmamguHbl 3a00JI0YEHBI WM 3aHIATHl HEOOJBIINMU IIO-
CTOSIHHBIMH WJIM BPEMEHHBIMHM O3epaMu. Hepenko OHM MOKPBITHI KyCTapHHU-
KOBOU paCTUTENBHOCTBIO U OJarojiapst 3TOMy XOpOIIO BBIJIETSAIOTCA Ha (PoHE
CTEIHBIX MPOCTPAHCTB. [ eHEeTHUECKU paccMaTpuBaeMbie MUKPOGOPMBI PEb-
eda mpeACTaBISAIOT OO0 MEePBUYHBIE €r0 MOHMKEHUS, YCUJICHHbBIE TTPOILIeC-
camu cy(do3uu. 3anaauHbl 33epKUBAIOT CTOK TaJbIX M JTOKAEBBIX BOJA U
TUM CIIOCOOCTBYIOT OOBOJTHEHHIO MECTHOCTH.

B 0Oacceitne [lona 3amaauHbl HamboJiee paclpOCTpPAHEHbI Ha IMIIOCKUX
Mexypeubsix Okcko-JloHCKOW HU3MEHHOCTH, 0COOEHHO Ha BOJ0COOpax pek
Boponexa, Mkopua m butiora. OtaenbHble 3amaJvHbl BCTPEYAKOTCS Ha
CpenHepyCccKoi BO3BBIIIEHHOCTH, B YACTHOCTH B Mexaypeube [JoHa — Bopo-
HEXA.

[Tepexogum K KpaTkoMy onucaHuro pexk UepHoszemHoro llenTpa. Yua-
cTok [[oHa, mpoTeKarouii Mo UCCIEAYEMON TEPPUTOPUH B MEPUTHOHAIIBHOM
HaIpaBJICHUHM, HOCUT Ha3BaHue Bepxuero Jlona. Illupuna pycna B MeXeHb
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Ha ceBepe He mpesbimaeT 100-150 m, Ha rore pacumuapsieTcs MECTamH J10
300 m. JIHO peku mecyaHoe, MHOTO TEpeKaToB, 00Pa30BaBIIMXCS BCIEACTBUE
3arpOMOKICHUSI PEKU KOHYCaMH BbIHOCA ITPABOOEPEKHBIX MPUTOKOB U OAJIOK.

Becennee mosiioBojibe, 0COOEHHO Ha CEBEPE, B CBA3MU C Y30CThIO JOJIUHBI,
OYeHb OypHOE; Ha ydYacTKaxX C IIMPOKON TOWMOW aMIUIUTyda KoJieOaHMit
YPOBHSI CHUXKAeTcA. B pe3ynprare TOro, 4TO peKka BCKPBIBAETCS CHU3Y BBEPX
[0 TEYECHUIO, a 3aMEP3AET CBEPXY BHU3, 3aKOPbI U CBSI3aHHBIE C HUMHU He-
OOBIYHO BBICOKHE MOIbEMBI BOJbI HE XapaKTepHBbI 1Jis J{oHa.

Pexa Boponex — cambiil kpynHbli npuTok Bepxuero [lona. /[ninHa ee
368 kM, mIomans O6acceiina — oxoio 21 500 kM°. COBCTBEHHO Boponex 00-
pasyercs ot ciusHuA JlecHoro Boponexa ¢ [lonsHbiM BoponexeMm. Mcroku
ATUX PEK JIeXkKaT Ha IJIOCKOM CTEMHOM Bojiopaszfenie u ciiabo Bpe3ansl. [Ipa-
BBIM CKJIOH JOJIMHBI KpyToH. 1o jmeBoOepekbio TSHETCS MIMpOKas moiiMa u
HaJMIOMMEHHBIE Teppachl. BclencTBue OONBIION MIUPUHBI MOWMBI TOJAbEM
BOJIbI B MOJIOBOJIbE HEBENHMK. OH JOCTUraeT MakcumMyma — 6,6 M — B yCTheE,
rae Boabl Boponexa mnoanuparorcs pasnuBoMm Jlona. Ilogmop pac-
MPOCTPAHSIETCS MO peke Bbie . BopoHexka. B cpegHemM TedueHUU BOIBI Be-
CEHHETrO MOJIOBOJIbSI PA3IMBAIOTCSA B IIMPUHY Ha 5 kM. Boma p. Boponexa,
MPOTEKAOIIEr0 IO PaBHUHE, 3HAYUTENBHO CBETIEE BOAbI JloHa.

baccertn p. butror, seBoro mputoka JloHa, pacroyioKEH LEIUKOM Ha
Okcko-/lonckoit Hu3MenHoctHu. JnmmHa butrora 379 kM, miomans Oacceiina
8840 kM. [IpoTekas o peIXJIBIM JEAHUKOBBIM U MEJIOBBIM OTJIOKEHUSIM, bu-
TIOT BBIPa0OTa HIMPOKYI0, HEPABHOCKIOHHYIO B CPEHEM M HIKHEM Tede-
HUW JOJUHY. JIHO PEKM WIMCTOE, TEYEHHE OYEHb MEJIEHHOE, B PYCJIE MHOTO
IIMPOKUX 3aBOJIEH U TUIECOB, MOJYYUBIINX Y MECTHOIO HACEJICHHUS HA3BAHUE
o3ep. [lonbem Boabl B 1010BOIbE AocTuraeT 1,5-2,0 m (o HabmoAeHUSIM 32
1928-1931 rr.).

Pexa beictpas CocHa, mnpaBeii nputok Jlona, mpopesaetr Cpenne-
Pycckyto Bo3BbIIEHHOCTh Ha ceBepe UepHozemHoro LlenTpa. lnnHa peku
302 kM, wiomags oacceiina 17 350 kv’ J{onmHa o0pa3yeT HECKOJIbKO pe3-
KuX 1noBopoToB. [loitma pekn y3kad. [logpem BOJIBI B IOJIOBOJIBE BHICOKUNA —
ot 6 10 10 M.

Pexa CeBepckuii JloHeln — caMblii KpynHbIA NPUTOK J[oHA. 3a HCKITFOUE-
HUEM HCTOKOB, pPAacMOJIOKEHHBIX CeBepHee benropona, peka mpoTeKaer 3a
IpeIeJIaMu UCCIENYEMOTr0 pernona. HampagiieHue TeueHns peKu B Mpeenax
benropojckoit obnactu ¢ ceBepa Ha 1or. bacceilH pacroiokeH Ha F0KHOM
ckJioHe CpeTHEPYCCKOW BO3BBIIIEHHOCTH.

Penved OacceiiHa mpencTaBiseT MPUIIOAHATYIO BO3BBIINICHHYIO PAaBHU-
HY, CWJIBHO M3PE3aHHYIO JOJMHAMH PEK, PYUYbEB, CYXUMHU Pa3BETBICHHBIMU
OasikaMu ¥ OBparaMu.

[TouBBI IIpeICTaBICHBI YEPHO3EMAMHU, CYTIECKaMU U necKaMu. OBpaXHO-
OaioyHasi ceTh UMEET 3HAYUTEIbHOE OOHAKEHUE KPACHBIX IJIMH M MEJIOBBIX
MTOPOJ.
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OcHoBHas mwiomaab O6acceitHa pacnaxana. Jleca, B npenenax Oacceiina,
BCTPEUYAIOTCSA JMIIb M3pElKa, B BHUAE OTIEIbHBIX MacCMBOB. B paiioHe
c. Jansuue Ilecku sec pacnoioxkeH Ha BO3BBIIIIEHHOM, MpaBoM Oepery. O0-
11as 3aJeCeHHOCTh Oacceiina — 8-9 % Bcel ero miomaau,

JlonmvHa pexu U3BWINCTAas, B panioHe ropoja benropona 3Ha4YUTEIBHO
pacmipena. [lluprunHa q0JIMHBI HA BCEM MPOTSHKEHUU U3MEHSIETCS B Mpeieiax
0,8-4,2 kM.

[loiiMma mpenmyiIecTBEHHO ABYCTOpOHHAs. [IpeoOnanaromias mupuHa
norimel 0,5-0,7 kM, BO MHOTHX MecTax paciuupsiercs a0 1,2-1,4 km. B paiione
c. HanbHue Ilecku mmpuHa novimel okoio 1,1 KM, HAUMHAET 3aTOILIATHCA
npu ypoBHe 320 cM Hajg HynéMm rpaduka. [loiima u3pesana crapopeybsiMu,
KOTOPBIE YACTHIO MPEBPATUIINCH B MOMMEHHBIE 03epa [17].

Pycno peku uzBmincroe, B paiione c. Jlanpaue [lecku cnabousBuimcroe, B
MexeHb mmpuHon 10 — 12 M. Tlpeobnanaromas mmpuna pexku 10 — 15 M, mec-
TaMH HECKOJIbKO OOJIbIIIE.

['myOuna pexu konebsnercst ot 0,4 — 0, 7 10 5 — 6 M, B OTJENIBHBIX MECTaxX U
oonbie. CkopocTh TeueHus koseonercs B npeaenax 0,2 — 0,8 m/cek.

PexxuM peku OTIMYaeTcs 3aTsHDKHBIM XapaKTepOM MOJIOBObS, YTO O0b-
SCHSETCA IIUPOKO 3a00JIOUEHHOM, TYyCTO 3apociield IMOMMOM, HMeroIIei
OOJBIIYIO MOTJIOMIAIOIIYI0 CIIOCOOHOCTh M MEJICHHYIO OTady.

Pexa Xomep, BTOopoi mo BemuunHe NpuUTOoK JloHa, 3axomutr B Yep-
HO3eMHBIN [[eHTp aulb HEeOOIBIITUM OTPE3KOM CPETHETO TEUEHUS.

Kpaiinuii ceBepo-BocTok UepHO3eMHOro peruoHa opoimaercs p. [[Hou,
KOTOpasi SIBJISIETCS JIEBBIM MPUTOKOM peku MoK U OepeT cBOoe Hayajlo B
87 kM roxHee T. TamboBa. [IpoTekaeT peka mo TaMOOBCKOl paBHUHE, KOTO-
pasi B reoMmop(oJI0TuueCcKOM OTHOIIEHUH J0BOJIBLHO OJIHO00Opa3Ha, BHICOTHI €€
koJieorores B nipeaenax ot 100 go 200 m.

Bonopazaen p. L{apl HanOoJiee BHICOK U pacyjeHEH, a B BEpXOBbIX pe-
k1 YenHoBo# (mputok p. LlHbI) HaxoauTcss Haubosee BbhIcOKas Touka Tam-
OOBCKOM paBHUHBI, JocTUraromas 207 m.

bacceitn p. IlHbl rpaHnuuT ¢ OacceitHaMu pek: Ha 3amaje — [loapHOTO
Boponexa nu Mateipsl, Ha 1ore — buttora u CaBasbl, Ha BOCTOKE — BOpOHBL.

Ha BceM IpOTSKEHHHM peka MPOTEKAET MO BOJHUCTOM, MEPECEUEHHOMN
oBparamMu, OankamMu U OOKOBBIMH JOJIMHAMH MECTHOCTH, CJI€Ba MpPEU-
MYIIECTBEHHO OTKPBITOM, pacllaxaHHOW, a CIpaBa — 3aHITON Ha OTIEIbHBIX
y4acTKaX CIUIOIIHBIM U PEAKUM CMEIIAHHBIM JIECOM; YaCTUYHO BCTPEYAIOTCS
3a00JI0YEHHBIE YYaCTKHU.

JlonrHa peku cinaboOU3BUIIMCTAsi, MECTaMU IMpsMasi, B BEPXHEH YacTu
Oaccelina (110 ¢. baxapeBo) KOpBITOOOpa3Hasi, HUKE U JI0 YCTh UMEET 03€-
poBuaHbie pacmupenusd. [llupuna ee usmensierca or 0,8 — 1,0 km B BepxHeM
TEYEHHUH J10 5-7 KM — B CPEJHEM U HWXKHEM, C OTACIBHBIMU PACIIUPEHUSIMU
1o 10 km. Haumenbmas mmpuHa — okoJo 0,5 kM.
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Cxnonbl onuHbl BeicoToM 10-30 M (Mectamu 10 70 M), ITOJIOTHE U YMeE-
PEHHO KpYyThI€, IEPECEUEHBI OBparamMu, OajikaMu U JIOJIMHAMH TPUTOKOB; JIEBBIN
CKJIOH TIPEMMYIIECTBEHHO OTKPBITHIHN, MPaBbIil — MOYTH BCIOAY MOPOCIINUN TyC-
THIM WM PEJIKUM CMEIIaHHBIM JiecOM. CKJIOHBI CI0KEHBI IECYaHbIMU U CYTIEC-
YaHBIMU FPYHTAMU C BBIKJIMHUBAIOLIEHCS MECTAMU KPaCHOW TJIMHOM.

[TofiMa peku MPEUMYIIECTBEHHO JBYCTOPOHHSS;, IIMPHUHA €€ IO JJIMHE
PEKU HEpAaBHOMEpPHA: UMEETCS PsAJl PACHIMPEHUN U 3HAUUTENBHBIX CY>KECHUI;
710 yCThsl peku JIumoBuIla OHa He MPEBBIMIAET 1 KM, HUXKE YBEITMYUBACTCS 10
2,0-4,0 xM; HanOosbias mupuHa 10 kM, HauMmensbias — 0,1 kM.

[ToBepXHOCTh MONWMBI MPEUMYIIECTBEHHO OTKPHITas, JIyroBas, MECTaMu
MOpocCIIasi JECOM WM KyCTapHUKOM, TepeceyeHa O3epaMu, CTapuilaMUu H
J0XOMHAMU, TOPOCIITMMHU BOJIHOM PACTUTEILHOCTBIO U MIEPECHIXAIOIIUMU JIe-
TOM; B CPEHEM M HHXKHEM TCYEHHUM BCTPEUYAIOTCS B OOJIHIIIOM KOJHMYECTBE
3a00JI0YCHHBIE YUYACTKH.

Pycno B BepxHEM U CpeIHEM TEUEHUU CHJILHO U3BUIIUCTOE, B HUKHEM —
U3BUJIMCTOCTh YMEHBIIIAETCS M YaCTO BCTPEUYAETCS MPSIMBIE YUACTKHU.

[[upuna pycia B mexenb aocturaetr 230 m. Ilnecel u nmepekarsl uepe-
nytoTcst mpuonu3urtenbHo uepes 0,5-2 km. ['myOuHa Ha nepekaTax COCTaBIISIET
0,3-0,9 m (mnHOTHA 10 2 M), B ecax — 1,0-4,5 M; CKOpOCTh T€UEHHUsI Ha Tie-
pekatax 0,30-0,55 m/c., B mrecax — 0,04-0,10 m/c.

bepera pycia kpyTble, OOpBIBUCTBIC, HA W3JIy4YMHAX WHOTJA MOJIOTHE,
BbIicOoTOM 0,5-4 M (peako mo 6,5 M), IPEUMYIIECTBEHHO OTKPBITHIE, MECTAMU
MOPOCIINE PEIKUM CMEIIaHHBIM JIECOM UJIU KYCTaPHUKOM.

Jlecucrocts cocrasisier 10-15 % ot Becew rwiomaau Oacceitna. Hambo-
Jee 3aJeCeHHOM 4YacThlo OacceifHa sBisieTcsl mpaBoOepexbe p. L{HbI Huxke
yCcThs pexku Kapuas.

bacceiin pexku Ceiim pacrojiokeH Ha rro-3anagHoM ckiioHe CpemnHe-
PYCCKOM BO3BBIIIIEHHOCTH, BBITSHYT C BOCTOKA Ha 3amaj.

B 1ieHTpanbHONM YacTH 3HAYMTEIBHO PaCIHIMpSETCS 3a cYeT OacceHOB
pek Tyckapu u Canbl. Jlnuna Oaccetina p. Celim B mipenenax Kypckoit 00-
nacty — 320 kM, nipeobiaaronias mupuHa — 60 kM, HanOoJbIIAs MUPUHA —
130 kM.

[ToBepxHOCTh OacceifHa MpeCTaBIsSIET COOO MPUIIOAHSATYIO PaBHUHY,
U3PE3aHHYIO JI0JIMHAMU MTPUTOKOB, CYXUMH OAJIKAMU U OBparamu.

JlonrHa peku TpanenenaabHas, MUupuHa KojaeoaeTcs oT 2 10 9 KM, HO B
OTACIBHBIX MECTaxX B CpEIHEH W HMKHEW YacTH PEKH pacIIUpsIeTCs 0
10-15 xm (c. baaumy, T. Peiibek).

CKJIOHBI JIOJIMHBI aCHMMETPUYHBIE: MpaBblid — BbICOKUU (30-40 10 65 M),
KpYyTOM, MecTaMu OOpBIBUCTBIM, UMEET, KaK MPaBUIIO, PE3KO OYEPUCHHYIO
OpoBKy. JIeBbI — 3HAUUTEIIBHO HUKE TPABOT0, MPEUMYIIIECTBEHHO MMOJIOTUH.

JlonrHa pexu uMeeT 3 Teppachl: HIKHSS, TOMMEHHAas, BO3BBIIIACTCS HaJT
MEKEHHBIM YpOBHEM Ha 3-4 M, cpenHsisi, Haaryrosas, nocturaet 15-30 M u
BEPXHSIS, IEPEXOIAIIAsi B BOJOPA3IeIbHOE IJIATO.
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[Toiima pexn uMeeT nmpeodIaIaroINIyIo MUpUHY B cpeaHei yactu 0,5-1,0 km,
B HWkHeH — 1,5-2,0 kM, U300MIyeT MHOTOUHMCIICHHBIMU CTapUIlaMu U 3a00-
JOYEeHHbIMU MecTaMu. Hamboisiee KpynmHBIMU OOJOTHBIMH MAacCHUBAMH SBJISI-
totcs [mymkoBckoe, KopeneBckoe 60510T0 1 00710TO B yCThe peku CBarbl.

Pyciio pexku wu3BuiucTO€, MpOpE3aeT MOWMYy B PA3jIMYHBIX HaMNpaB-
JICHUSIX, HO TATOTEET, MPEUMYIIECTBEHHO, K BO3BBIIIECHHOMY IMIPAaBOMY CKJIO-
HY JOJIMHBI.

bepera pexku HU3KHE, OPOBKHM BO3BBIIIAIOTCS HAJl MEKEHHBIM YPOBHEM
Ha2 -3 M.

[Ipeobnanaromias mmpuna peku 70-80 M, riryouna no dapsarepy — 1-2 m,
Ha nepekarax 0,4-0,5 M, ckopocTbh TeueHus kojaeoaercs ot 0,20 mo 1,00 m/c.

Jloxke peku TMecuaHo-TIAMHUCTOE, 3apacTaroliee, ciadboaepopmupy-
IOIIIEECS.

VYKIIOHBI B BEpXOBbsiX HoCcTUTAOT 20-25 ¢cM Ha 1 KM, HUXKE BIaACHUS pe-
ku Tyckapp — 5-8 cM Ha 1 Kkm.

[IpeobnanaromMy MOYBAaMU  SIBJISIFOTCSL MOIIHBIE U BBINIETIOYEHHBIE
YEpPHO3E€Mbl U YEPHO3EMOBHUJHBIE TOYBBI. DTH TMOYBBI 00JaAAl0T MPOYHOM
3EpHUCTON CTPYKTYpOU, OJIaronpusiTHON Jid YBIAXKHEHUSI MOYBBI U MpOCa-
YUBaHUA B TpyHT aTMoc(epHbIX ocasikoB. bonee 80 % moBepxHocTu Oacceii-
Ha pacriaxaHo.

PacTuTenbHOCTh MPEUMYIIIECTBEHHO CTEMHOTO THIA. 3aJeCEHHOCTh Oac-
ceitHa coctaBisier 8 %. Jleca pacnonaraiorcs HeOonbIIMMU nsiTHaMu. Han-
Oonee 3HauuTENbHBIE MacCUBbI — y Poiibcka u B Oacceiine peku Cpambl. 3a-
00JI0YeHHOCTh OacceliHa He3HAYUTENIbHA U OTHOCUTCS K MIOMME PEKH.

[To BopHOMY pexkumy p. Ceiim oTHOcuTCa K BocrtouHo-EBponelickomy
THUITY, XapaKTEPU3YIOLIEMYCSI BBICOKUM BECEHHUM ITOJIOBOJABEM, HU3KOU JIET-
HEW MEXKEHbIO, IPEPHIBAEMON J10KIEBBIMU MMABOAKAMU, U YYTh IMOBBILICHHOM
OCEHHEUN U 3UMHEN MEXKEHBIO.

Becennuit moabeM ypoBHEW 0OBIYHO HaYMHAETCA B KOHIIE MapTa, Korja
peKa emle NOKPhITa JIbIOM.

[Iuk MOJIOBOJBS 3a4aCTYIO MPOXOAUT BO BpEMs JIEA0X0/1a WK YEPE3 He-
CKOJIbKO JTHEW TOCJI€ OYMILEHUS PEKU OTO Jibaa. OOBIYHO MOJIOBOJBE HO-
BOJIBHO PacTAHYTO, IPOXOJIUT 2-3 BOJIHAMH, MPOJOJKaeTcsa ot 1 1o 2,5 Me-
CSAILIEB, COMPOBOXKAAETCS IUPOKUMHU MIOMMEHHBIMU PA3JIUBaAMH.

[Iompem ypoOBHS BOABI OO HACTYIUICHHS MAaKCUMyMa MPOJOJIKAETCS
12-30 ngHe¥, ”HTEHCUBHOCTH TToabema — oT 10 10 120 cM B CyTKH.

Peunbie Boabl Ha rore YepHozemHoro LieHTpa 4aCTUYHO MCHOIB3YIOTCA
JUIsl OpoIIeHus oceBOB. OIHaKO 0OIIME PEeCypChl UX HEBEIUKHU U BOJOCHAO-
YKEHUE TOPOJOB U KPYIHBIX MPOMBIIUICHHBIX MPEANPUATAN B JIETHEE BpPEMS
CTAHOBHUTCSI OJHOM M3 OCTPBIX XO3SHUCTBEHHBIX MpoOJsieM pernoHa. Ha Heko-
TOPBIX PEKAX CO3JaHbl KPYIHBIE BOJOXPAHUIUIIA.
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4.2. OHEHKA 3AT'PA3HEHUA IIOBEPXHOCTHBIX BO/I

Ha tepputopuu LlenTpansHo-UepHO3eMHOTO pernoHa OCHOBHOM 00beM
HaOJIIOAEHUN 3a 3arpsi3HEHHEM BOJOEMOB MPOBOJAT MoApaszaeseHus 1 'uapo-
METEOPOJOTUYECKON CTyXObl. [IoMUMO 3TOTO Ha OTAENBHBIX CTBOpaxX opra-
HU30BaHbl OTOOPHI MPOO CUIaMu CeNUanucToB Jaboparopuii «Kypckreomo-
HUTOPUHI», «JIAMEenKreoMOHUTOpUHI», «l[HUHCKas NUIF030Bas CHCTEMAa.
YpoBHU 3arps3HEHHs] BOJHBIX OOBEKTOB UepHO3eMbsi MpOaHAIM3UPYEM Ha
npuMmepe aarabx 2002-2003 rogos [16, 17].

4.2.1. Yepnomopckuii ruaporpaguyecknii paiiox
bacceiin p. /{Henp

B 2003 roxy HauOoJibliiee BIUSHUE HA TUIPOXUMUUYECKUN PEKUM BOJI-
HBIX O0BEKTOB Ha TEppUTOpPHUH OacceitHa p. JlHemnp, Kak U B MPEIIECTBYIO-
M€ TOJbl, OKa3blBAJIW CTOYHBIE BOJABI NPEANPUATAN  KUIUIIHO-
KOMMYHAJILHOTO XO3SIIICTBa, MAalIMHOCTPOEHUS M METaIo00paboTKH, TOM-
JIMBHO-PHEPTE€TUUYECKOTO KOMILJIEKCa, MUIIEBOW, CEIbCKOXO3IMCTBEHHON U
OPYTHUX OTPACiE€l TPOMBIILICHHOCTH.

Bonooxpannsie mepornpusitusi B Kypckoit o6nactu npoBoauiuch Ha Mu-
xamnoBckoM ['OKe, na MVYII «I'opBogokanam» r. XKenesnoropcka, Ha Kypckoii
TOL-1. C uenbto yinydileHns: BOJOHOCHOCTH PEK B TEUEHHE r0/1a MPOBOIUIIUCH
paboTHhI 1O pacuucTke U OaroyctpoicTBy pek Ceitm, Tyckaps, Kyp.

Ha tepputopun Kypckoit obmactu 3arps3HEHHOCTh BOJIBI PEK OacceiiHa
p. JHenp mo-npexHeMy HECKOJBKO BBIIIE, UM Ha TEPPUTOPUU COCETHUX
obnacrteit. B 2003 romy cCyIiecTBEHHBIX M3MEHEHHMM B KauyeCTBE BOJIbI PEK
TOr0 OacceiiHa He MPOU3OILI0, HO B OOJBIIMHCTBE CTBOPOB HAMETHIIACH
TEHJEHIIMA YBEIMYEHUS KOMOMHATOPHOIO WHJEKCA 3arpsi3HEHHOCTH BO/IbI,
YTO MOBJIMSIJIO HA U3MEHEHHE KJlacca KadecTBa BoJibl B 44 % CTBOpPOB €O 2-TO
KJacca (cimabo3arpsi3HeHHasi) Ha 3-i Kjacc paspsiia «a» (3arpsi3HEHHas), B
7 % ctBOpOB — Haobopot. B 70 % cTtBOpOB npeobianana Boaa 3 kiacca Ka-
yecTBa pazpsaga «a» (p. Ceim Hmxke rr. Kypck, JIbros, Peuibck, p.n. Terku-
HO; p. Tyckaps Huxe r. Kypck; p. Peyr mmxe r. Kypuaros; p. CBana —
cin. MuxannoBka, r. [Imutpues; p. Ycoxka Boiue r. @arex; p. Ilcea B uepre
u HuKke T. O00siHb, HA TpaHulle ¢ YKpanHo. 3HaueHus Y KM3B cocrapisum
2,02 -2,87 (1,18 — 2,61 B 2002 r.). Ha puc. 6 npeacTaBieHo pacnpeaeacHue
3arpsi3Hsatonmx Bemects 1o p. Ceiim B 2002 roxy.
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Puc. 6. Pactipenenenue 3arpssHstomux Bemects 1o peke Ceitm B 2002 roay

3arps3HAMKUMHA ObUTH 6-7 UHTPEIMEHTOB M MOKa3aTeleil KayecTBa BO-
Ibl U3 15 ydTeHHBIX B KOMIUIEKCHOU orleHKe. KoaduineHT KoMIIeKCHOCTH
3arpsi3HEHHOCTH BOJIbI 3TUX PEK ObLJI HECKOJIBKO BBIIIE, YEM B MPEIbIAYIIEM
roxy (9,6 — 28,7), u cocraBinsin 16,2 — 33,1 %. K Hanbosree xapakTepHBIM 3a-
TPSI3HSIONIMM BEIIECTBAM OTHOCWIIUCH COCJIMHEHUSI MEIU, KOTOpbie B OOJIb-
IIMHCTBE CTBOPOB OOHAPYXUBAJIM B KaXKJOW MpoOE BOJbI, B OTIAEIBHBIX
cTtBopax B 71 — 86 % npoO BObI, CPEAHETO0BbIC KOHIICHTPALIMH COCTABIISIN
3 — 5 IIJIK, makcumanbabie gocturanu 6 — 8 I1JIK. Hanbosee BrIcOKHE KOH-
nentpanuu (8 I1JIK) perucrpupoBanucek B Bojae p.Tyckapp Huke T. Kypck,
p. Peyt ke r. KypuaroB u p. [Icen Ha rpanuie ¢ YkpauHoil. B otaenbHbIX
CTBOpPAX KPOME COEAMHEHUN MEIH K XAPAKTEPHBIM 3arps3HAIOIIAM BEIIECT-
BAM OTHOCWJIMCh AMMOHUWHBIN U HUTPUTHBINA a30T C MOBTOPSIEMOCTBIO CIY-
yaeB npeBbimeHus [1JIK 57 — 75 % u 83 — 100 %, cpenHerogoBbie KOHIICH-
tpanuu coctaBisuin 1-2 TIJIK u 2-4 TTJIK, makcumansasie — 2-3 u 3-12 ITJIK
cooTBeTCTBEHHO. s Boabl p. Peyr Huxke r. KypuaroB u p. Tyckapp Huxke
r. Kypcka xapakrepna 3arpsisHeHHOCTh HedTenpoaykramu Ha yposHe 1-2 ITJIK
(MakcuMalibHble KOHUEHTpanuu coctabisiin 2-4 [1JIK), gacrora ciydyaeB
npesbienus [1/IK gocturana 71 — 83 %. B Boje pek oOHapyXKUBaju JETKO-
okucinsaembie oprannueckue BemiectBa (o bIIKs), ybu cpegHeromnoBbie KOH-
[EHTpallMK ObUIM B TpejeiaX HOPMAaTUBOB, MAaKCUMAaJIbHbIE KOHIIEHTPAIIUU
He npesbimanu 2 [1/IK, moBropsiemocts cinyuaeB npesbiienus /1K koneba-
jack B npenenax 29 — 86 %.
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2-M KJacCcoM KauecTBa (ci1abo 3arpsi3HEHHas) XapakTepu3oBallach BoJAa
p. Ceiim BoI1Ie IT. Kypck, Peuibek; p. Tyckaps Beiie . Kypck; p. PeyT Bbiiie
r. Kypuaros; p. Canma Huxke na. ParmoHoBO; p. Ycoxka Huxke r. darex;
p. IlcemnBeime r. O6osiub, p. Cymka B 4depTe . 3aMOCThe. 3HAUCHHS
YKU3B cocrasnsnm 1,51 — 1,9. U3 15 yuTeHHBIX B KOMIUIEKCHOW WHIPEIN-
€HTOB M MOKa3aTeel kauecTBa BOJbl 5 — 7 Obutn 3arpsizHstomumu. Koadgdu-
[IUEHT KOMILJIEKCHOCTHU 3arpsi3HEHHOCTH BOJIbl 3TUX PEK ObLI HEBBICOKUM M
coctaBisil B cpendem 10,5 — 18,1 %. B GonpimmHCTBE CTBOPOB 3arpsi3HEH-
HOCTb BOJbl COCOWHEHHSIMU MEIU SIBIISUIACH XAPAKTEPHOU, MOBTOPSAEMOCTh
cinyudaeB nipeBwimienus 17K cocrasisina 85-100 %, cpeaneronoBbie KOHIIECH-
Tpauuu He npebimanyu 2-3 111K, MakcuMalibHble KOHIEHTPALIMKU TOCTUT AN
7 IIIK B Bozie p. Ceiim BhIle T. Peutbek, p. Tyckapsp Boilie r. Kypck u p. Pe-
yT B 4 kM K 3anany ot r. KypuaroB. 3arps3HEHHOCTh BOJBI COCIMHEHUSIMU
Menu Obuta HeyctoumBod Ha p. Cymka B uepre ci. 3amocTthe (29 %
npo6 c¢ mnpesbimienueM [1/IK) u ycroitunBoit Ha p. Celim Bbimie T. Kypck
(33 % npoO c npessimienueM /1K), cpeqnerogoBeie KOHIIEHTPALIUKU HE TIpe-
Beimanu [1JIK, makcumanpabie — 5-6 [1JIK. CpenHeroioBele KOHIIEHTPAIIMU
OCTAJIBHBIX 3arpsI3HSIONIUX BElIeCTB ObUTM HIbKe niu Ha ypoBHe I1/IK. Peka
Cymxka B dyepTe ci. 3aMOCThe ObUIa HAMMEHEE 3arpsi3HEHHOM Cpelld BOJHBIX
00beKTOB OacceitHa p. JlHenp Ha Tepputopun Kypckoin 001acTu U XapakTte-
pusoBanach HauMmeHbliuM 3HaueHuem YKU3B (1,51) u koadduimentom
KOMILUIEKCHOCTH B cpeaHeM 10,5 %.

Ha puc. 7 npeacraBiieHbl XapaKTEpUCTUKN WU3MEHEHHSI KaueCTBa MOBEPX-
HOCTHBIX BOJI Ha Tepputopuu Kypckoii obmactu B mepuos 1996 — 2002 rr.

=
= 2.5 -
E —— XK
(=
é > m—l—— ASOT HUTPUTHbLINA
oo
§ Mens
=
§ 1.5 4 M HedTenp.
x 2
5 co
= - -— - naokK
S
= 1 >|<—>I<—>K—>KA-‘=§’-4
o<
oS
x
=4
< 0,5

o T T T T T T

1996 1997 1998 1999 2000 2001 2002

NMNoasi

Puc. 7. I3meHenne kadecTBa MOBEPXHOCTHBIX BOA B Kypckoii obnactu

Ha Ttepputopun benaropoackoii 00J1acTM HECKOJIBLKO BO3pOCIa 3arpss-
HEHHOCTh BOJbI p. Bopckna y ¢. Ko3uHKa HUTPUTHBIM a30TOM B CPETHEM JI0
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2 IIJIK, MmakcumanbHas KoHueHTparus gocturaina yposas B3 (10 ITIK). Co-
eauHeHus kene3a u Menu B 2003 r. B Bojie peku He oOHapykuBaiu. Boma
p. Bopckna xapakTepusoBanachk 3-M KJIacCOM KauecTBa, paspsia «a» (3a-
rpsizHeHHas). 3Hauenne YKUW3B Obuio Heckonbko Bbimie, yem B 2002 1., u
cocTaBisiio 2,28.

4.2.2. A30BCcKHil ruaporpapuyecKkuii paiiox

B Gacceiine A30BCKOT0 MOpPSI M3MEHEHHE KaueCcTBa MOBEPXHOCTHBIX BOJI
paccMOTPUM OTJIEIBHO JJI1 OacCeMHOB JBYX KpymHbIX pek: [lona u Cesep-
ckoro JloHia.

Bbacceiin p. Jlon

B 2003 roay BogHOCTB OOJIBIIMHCTBA pek Oaccelina p. [{oH ObL1a Bbiliie
IIPOIUIOTOHEHN | BBIIIE CPEAHEH MHOTOJIETHEW BogHOCTH (Tabi. 33).

Tabmuma 33
Boanoctb, % 0T cpeaHeil MHOro0JIeTHel, pek 0acceiina p. lon
Peka ITyHkT 2001 r. 2002 r. 2003 r.
Jlon . 3aJI0HCK 90 79 112
r. JIucku 84 78 93
r. Kanau-na-/lony 109 99 124
cT. Pazmopckas 96 85 110
CocHa r. Enen 83 68 112
Boponex r. Jlunenxk 112 94 82
butror r. bobpon 129 103 87
Xomep r. HoBoxomepck 147 99 138
Ceepckuii [lonen | r. bemas Kanutsa 73 12 141
KanurBa c. Paznonbe 76 100 319

OCHOBHBIMU UCTOYHHMKAMHU 3arps3HEHUsI MOBEPXHOCTHBIX BOJ OacceliHa
p. JoH mo-mpeXHEMY SIBISUINCh CTOYHBIE BOJbI NPEANPUATHNA KHIIUIIHO-
KOMMYHQJIBHOTO XO35ICTBA, SHEPTETUUECKOU, XUMHUYECKOW, METaJLTypruye-
CKOMU, CEITbCKOXO35IMCTBEHHOM, MUIIEBON U IPYTUX OTPACICH MPOMBIIIJICHHO-
CTH, Cy/IOXOJICTBO U MAJIOMEPHBIN (PJIOT.

Haumenee 3arpsizHeHHou p. JloH ocTtanach MO-MPEKHEMY HA YYaCTKE
r. JIaHkoB — r. 3aI0HCK, HO TP 3TOM OTMEYAJIACh TEHACHUUS yBEIUYECHUS
3arpsi3HEHHOCTH BOJIbI, BhIpasuBInascs B ypenudenuu Y KM3B ot 1,04 — 2,27
B 2002 1. 1o 1,76-2,65 B 2003 r. B Bosie 00OIBIITMHCTBA CTBOPOB HA 3TOM y4a-
CTKE PEKU HAOIIOJAICs HEKOTOPBINH POCT COAEPHKAHUS HUTPUTHOTO a30Ta JI0
ypoBHs 2 II/IK u coennnennit xene3a no 2-4 I[1JIK, MakcumanbHbI€ KOHICH-
tpauuu gocturanu 4-7 IIJK u 3-11 ITIJIK coorBeTcTBeHHO, HanboJjee BhICO-
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KHE KOHUEHTPALMU PETUCTPUPOBAINCH B BoAe p. JloH Hmxke r.r. JlaHKOB H
Jle6ensup. Bona pexu Ha yvactke r. JlankoB — 1. 3amonck B 2003 r. oreHu-
BaJIaCh B OCHOBHOM KaK «3arpsi3HEHHAs» U OTHOCHJIACh K 3 KJlacCcy KayecTBa,
paspsiaa «a», 3a UCKJIFOYEHHEM BOJBI B CTBOPE BBIIIE T. 3aJJOHCK, € 3HAUYE-
Hue YKU3B 0o HauMensuM (1,76) 1 Boga OTHOCUIIACH KO 2 KJIACCy Ka-
yecTBa — «cinabo 3arpsizHeHHas». CpeIHeroJ0BbIe KOHIIEHTPAIlMd OCHOBHBIX
3arpsA3HSIONIMX BEHIECTB OBUIM B MpejeliaXx HOPMATUBHBIX TpeOOBaHUM, 3a
UCKJIFOUEHHEeM HUTpUTHOro a3zota (2 I1/1K).

KauecTBOo BOAbI p. JJOH HMXKE IO TEUYEHUIO, HA ydacTke I'. BopoHex —
c. HoBaa KaiimTBa HeckonbKO Xyxe, Maio usMenuiocsk B 2003 r. U Bapbupo-
BAJIO B Mpeeiax 2-X pa3psaoB 3-ro Kiiacca KayecTBa OT «3arpsi3HEHHON» 10
«oueHb 3arpsizHeHHo. [Ipenens 3nauennit YKU3B (2,18 — 3,89) mano usz-
MEHWJINCh MO CPAaBHEHUIO C mpeapiaymum rogom (2,07 — 4,07). Xapakrep-
HBIMU 3arpsi3HSIONIMMU  BEIIECTBAMU BOJIbI OOJIBIIMHCTBA KOHTPOJBHBIX
CTBOPOB SIBJISLIUCh HUTPUTHBIN a30T, COCIMHEHUS MEJHU, Keje3a, B OT/ACIb-
HBIX CTBOpPAX K HUM J00aBJISIIUCHh HEPTENPOAYKTHI, JErKOOKHUCISIEMBIE Opra-
Huueckue BemiectBa (mo bIIKs), npesbimenue [1JIK mo koTopbsiM HabMrO/1a-
aock B 50-100 % u 60-100 % oroOpaHHBIX MPOO BOABI COOTBETCTBEHHO,
CPEIHET0JIOBbIE KOHUEHTpAaUUU Haxonwiuch B mpenenax 1-3 IIJK, makcu-
ManbHbIe — 3-9 TT/IK.

Haunbonee 3arpsi3HEHHON HA 3TOM y4acTKe OblIa BOJAa PEKU B KOHTPOJIb-
HOM cTBOope I. BopoHex, 3arpsi3HsiemMass B OCHOBHOM CTOYHBIMHM BOJaMH
MII I1Y «BoponexBoaokanam» u KKX « omydoi JlyHaii». XapakrepHbIMU
3arpsI3HAIOIIMMY BEIIECTBAMU SIBJISUINCh COEITMHEHUS MEIH, JIETKOOKUCISIEMBIE
oprannyeckue BemectBa (o BIIKs), HedTenpoaykThl, coequHEHUs Kenesa,
HUTPUTHBIN a30T, MOBTOPSEMOCTh citydaeB npebiiieHus [1JIK koropeimMu co-
craBisiia 54-100 %, cpeaHEro10BbIe KOHIICHTPALIMM TTPEBBIIIATIM HOPMATUBEI B
2-3 pasa, MakcuMaibHbIE — B 3-9 pa3. Hanmenee 3arps3HEHHON Ha 3TOM y4acT-
ke p. Jlon Obu1a BhIme T. [1aBnoBek, rae 3HadeHus Y KM3B He npesbimano 2,18,
BOJIa OIIEHUBAJIACh KaK «3arpsisHeHHas» (3-# kiace, pa3psia «a»). CpeaHeroo-
BbIE€ KOHIIEHTPAIIUA OCHOBHBIX 3arpsi3HSAIONIMX BellecTB He mnpeBbimanu [T/1K.
He u3menusics kimacc kadectBa Bojbl peku y ¢. HoBas KamurtBa — 3-it kiacc,
paspsz «a», HO IPHA 3TOM OTMEYATIACh TEHAECHIIUS YBEINUEHUS 3arPA3HEHHOCTH
BOJbl HUTPUTHBIM a30TOM, COCIUHEHUSIMH KEJNE€3a U MEAH; YBEIUYMUIUCH IO-
BropsieMocTs npeBbieHus [1IK ot 40-60 % mo 60-80 % u cpenHerogoBbie
KoHIeHTpanuu 110 2-3 [IJIK, Makcumansubie — 10 S5-7 TTJIK.

Heckonpko cHU3WIAch 3arpsA3HEHHOCTb BOAbI p. JloH y 1. BopoHex
XJIOPOPTAaHUYECKUMU TECTUIUIaMH, OOYCIOBJIEHHAS! MOBEPXHOCTHBIM CTO-
koM. KomnuectBo cinyuaes OB3 ymensmmnock ot 8 mo 2 no AT (0,096 —
0,104 mxr/m) u ot 8 no 1 mo JAJID (0,084 mxr/m) y r. Boponex. Y c. HoBas
Kamura otmeuanu 2 ciaydas 93B3 no JJIT (0,091-0,300 mkr/m) u 1 cioydait
OB3 o /19 (0,196 Mkr/m).
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Ha puc. 8 mpexacraBieHo pacnpeqeneHue 3arps3HSIOMIUX BEIIeCTB IO
pexe [don B 2002 roxy.
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Puc. 8. Pactipenenenue 3arpsizustomux Bemects 1o peke Jon B 2002 roqy

Ha kauectBo BOabI p. JJOH B CpeHEM W HMXKHEM TEUEHUH OKa3bIBaJd
BJIUSIHUE TPAH3UTHBIN MEPEHOC 3arpsA3HSIONINX BEMIECTB C BEpXOBbs [[oHa
(Boponexckas o6acth) ¢ Bogoi p. CeBepckuii JIoHEI] 1 €ro MPUTOKOB (Tep-
putopusi YKpauHbl), cOpOC HEAOCTATOYHO OYHUIIEHHBIX U 3arps3HEHHBIX
CTOYHBIX BOJ MPOMIPENNPHUATHI, MPEATPUATHI KUIUIIHO-KOMMYHAIbHBIX
XO3SMCTB, CMBIB MUHEPAJIbHBIX yJIOOPEHUM, OCTATOYHBIX KOJUYECTB MECTH-
IHAJIOB U OPTAHUYECKHUX BEHIECTB C CEIbXO3YTOJIMM U KUBOTHOBOIYECKHX
dbepM, pacnoyioKeHHBIX MO OeperaM pek OacceiliHa /[oHa, UHTEHCUBHOE CY-
JIOXOJCTBO U Pa3BUTHIA MaJTOMEPHBINA (JIO0T.

KauectBo Boabl p. Jlon B 2003 r. nmo cpaBHeHuto ¢ 2002 r. CyIlecTBEHHO
HE W3MEHWJIOCh, HAMETUJIACh TEHICHLHS CHI)KEHUS 3arpsS3HEHHOCTH BOJbI
COCIMHEHUSIMU MeAN U HePTENPOAYKTaMU U YBEIUYECHHUS — COCIUHEHUSIMU
xKese3a. YMEHbIINIACh MOBTOPSEMOCTh BBICOKMX KOHIIEHTpaluii HedTenpo-
IYKTOB B 2,1 paza, HUTpUTHOrO a30Ta B 1,7 pa3a u yBenu4uuiaach COCUHEHUM
kenesa B 1,6 pasa.

[To-npexHEMY CYIIECTBEHHOE HEraTUBHOE BIUAHUE HA P. [J0H OKa3pIBal
HauOosee KpynHbi ee nputok — p. CeBepckuil JloHen, Oepymiuii Hadyaio B
benropojackoit 06yiacTv, MPOTEKAIOIIUN O TEPPUTOPUM YKpPaWHBI U BIa-
narommii B pexy Jlon Ha tepputropuu PoctoBckoit obmactu. OCHOBHBIMU HC-
TOYHUKAMH TIOCTYIUJICHUS 3arpsI3HAIONINX BELIECTB B BOJHBIE OOBEKTHI Oac-
ceiiHa p. CeBepckuil JIoHEN MO-NPEKHEMY SBISUIUCH CTOYHBIE BOJBI MPEN-
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NPUSITUNA KWIMIITHO-KOMMYHAJIBHOTO XO3SIMCTBA, METAJLUTYPrAYE€CKOU, CEJlb-
CKOXO3SIMCTBEHHOMW, MUILIEBOW W APYTUX OTpaciiel MPOMBIIUIEHHOCTH. Kaue-
ctBO BOJibI p. CeBepckuii Jlonen B 2003 r. CynecTBEHHO HE U3MEHUJIOCH U B
OOJIBIIMHCTBE CTBOPOB XapaKTEPHU30BAJIOCh 3-M KIJIACCOM, Pa3psaIoM «O»
(oueHb 3arpsi3HEHHas1), B BEPXOBbE y €. bemoMecTHOe U B yCThe Y p.O. YCTh-
JloHenkuit — pa3psiioM «a» (3arpsizHeHHas ); Hke r. Kamenck-IIaxTuHcKkui
— 4-m xiaccoMm, paspsagoM «a» (rpssHas), 3HaueHus YKW3B mensuch B
npenenax 3,27-3,58, 2,70-2,96, nocruras 4,01 wHmxe 1. KameHck-
[[TaxTUHCKMI. XapaKTEPHBIMHU 3arps3HAIOIIAMHI BEMIECTBAMM BOJIbI BEPXOBBSI
p. Cesepckuit [onen (c. benomectHoe — benropoackoe BoAOXpaHUIIHUIIE
r. benropon) siBiasuchk GheHObI, HePTEMPOAYKThI, aAMMOHUHBIN U HUTPHUT-
HBIW a30T, TOBTOPSAEMOCTH citydaeB npesbiiieHus [1JIK koTopbeiMu cocTaBiis-
na 50-92 %, cpegHeromoBbie KOHIICHTPAIIUH KOJIeOAIUCh B OCHOBHOM B JHa-
nazone 2-3 [IJIK, autpuTtHOTO a30Ta — 2-5 I1JIK, MakcuMaabHbBIE COCTABIISUITH
2-8 u 8-13 II/IK cooTBeTcTBEeHHO. B OONBIIMHCTBE CTBOPOB HA ATOM yYaCTKE
B 2003 r. oTME4anuch HEKOTOPBIM POCT COAEPKAHUSA B BOJIE aMMOHUMHOTO
a30Ta U CHWXKEHUSI HUTPUTHOTO a30Ta, MAKCUMaJIbHbIE KOHILIEHTPALMU KOTO-
pbix nocturanu 6 u 13 IIJIK B benaropojackoM BOJOXpaHWIHILE B CTBOPE
6 kM HUxe r. benropon. Ha puc. 9 npencraBieHO pacupeneseHue 3arpsi3-
Haronmx BemiecTB B peke CeBepckuit JloHen BOmm3u ropoaa benropona
B 2002 rony.
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Puc. 9. Pacnipenenenue 3arpsizustonux BemecTtB B p. CeBepckuii Jlonen B 2002 rogy
(nmynkTel benomectHoe u benaropoickoe BoIOXpaHWIIHILIE)

B 2003 r. no cpaBHenuto ¢ 2002 r. Ka4eCTBO BOJbI IPUTOKOB BEPXHETO
teuenus p. Ceepckuit Jonen (benropoackas 061acTh) CylecTBEHHO HE U3-
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MEHHJIOCH, BOJa XapaKTEpU30BAJIaCh B OCHOBHOM 3-M KJIACCOM KadeCcTBa pa3-
psina «6» (oueHb 3arpsi3HeHHas1) B 6 cTBopax koHtposs (p. boixxoser, p. He-
*KeroJib, p.Kopoua Beiie u 0,5 km Huxe r. Kopoua, p. Ockon 1. BosiokoHOBKa,
p. Ockounen Bolte U HUXKe T. ['yOKkuH) 1 4-M KllaccoM paspsijia «a» (Tpsi3Hasi) B
4 crBopax koHTpos (p. Hexeromnb B 0,7 kM Bbiiie ycThd, p. Ockon — 2 KOH-
TPOJBHBIX CTBOpa, p. Ockonenr — 1. Crapeiii Ockon), 3HaueHus YKI3B
BapbUPOBAJIM B auamna3one 2,77 — 3,62 u 3,63 — 3,95 coorBercTrBeHHO. Hau-
0oJiee XapaKTEpPHBIMU 3arps3HAIONIMMH BEIIECTBAMU BOJIbI OOJIBIIIMHCTBA
ATUX MPUTOKOB ObUTM HEPTENPOIYKTH U HUTPUTHBIN a30T, 4aCTOTa CIIy4yacB
npesbiienus [IJIK koTtopeimu konebanacs B npegenax 50-100 % u 50-92 %
Ipu cpeaHeroaoBbix KoHmeHtpamusax 1,5 — 8 IIJIK u 2-8 I1JIK, Mmakcumarb-
Hble KoHLIeHTpauuu gocturaiu 3-20 u 5-17 ITIJIK cooTBeTcTBeHHO. [louTHn BO
BCEX KOHTPOJBHBIX CTBOpax pek Hexerosb, Ockon u OckoJseln 1o HUTPUT-
HOMY a30Ty JIOCTUTaJICSI KPUTUUYECKUN YPOBEHBb 3arps3HEHHOCTH BOjbl. Hau-
0o0J1ee BBICOKAs 3arpsi3HEHHOCTh BOJIbI HEPTENpOAyKTaMu oTMeuanack B 0,5 kM
BbIlIE YCThs p. bonxoser (B uepre r. benaropox), rae cpenHeroaoBasi KOH-
ueHtpanus cocrasisia 8 [1JIK, makcumansHas gocturana 20 [1IK, napymie-
HUE HOPMAaTUBOB HAOJIOATI0Ch B Kaxkaou mpobde Boabl. Hanboiee BhICOKOM
3arpsi3HEHHOCTHIO HUTPUTHBIM a30TOM, KaK M B MPEIBIAYIINE TOAbI, OTINYa-
nack Boga peku OCKOJI B KOHTPOJIBHBIX CTBOpax r. Crapeiii Ockoi, OCHOB-
HBIMA HMCTOYHHMKAMM 3arpsi3HEHUS] KOTOPOU SIBISUIUCH CTOYHBIE BOAbBI Oc-
KOJIbCKOTO ynpasieHus «Bomokanan», Croienckoro I'OKa n Ockonbckoro
METAJLTyprudeckoro komonHara. CpeHero0Bble KOHIIEHTPAIIMU HUTPUTHO-
ro azora B 8 pa3 npessimiasia [1JIK, MmakcuManbHble TOCTUraayd YpOBHS BbI-
cokoro 3arpszHenus — 13 IIJIK, moBTopsieMocTts cityuaeB npesbimieHus 1K
coctaBisiia 92 %. HUTpUTHBIN a30T SABISIICS KPUTUYECKUM NOKA3aTEIEM 3a-
I'PSI3HEHHOCTH BOJBI.

Ha puc. 10 npeacraBieHO pacnpeiesieHUE 3arps3HSAIOMINX BEIIECTB MO
teueHuto peku Ockon B 2002 roay. OTU4ETIMBO MPOCMATPUBAETCS BIIUSIHUE
KPYITHOTO MPOMBIIUIEHHOTO Topoaa Ctapeiii OCKOJI Ha 3arpsA3HEHUE PEKHU.

B 2003 rogy HaOmr0Aa10ch YBEIMUEHUE COJEPKaHUSI HUTPUTHOTO a30Ta B
Bojie p. Heskeronb B KOHTpObHBIX cTBOpax T. Illebexkuno o 4-6 I1JIK, rae B
Te4eHue roja 3apeructpuponano 3 ciayyas B3 (11, 13, 17 [1JIK), BuHOBHUKOM
koTopbix ObT1 MVYII «Bogokanam»y, OAO «buoxumy». CHUKEHHE COep KaHMs
HUTPUTHOTO a30Ta oTMeuain B Boje p. Ockosen y rr. ['yokun u Crapsiit Ockon
1o ypoBHs 2-5 11K, makcumanbsHbie KOHIIEHTpauu B 2003 r. HE peBbIIAIN
2-3 I1J1K, HapymieHue HopMaTuBOB HabroAaI0Ch B 50-67 % mpo0.

B Bogae pex Ockous u Ockonen B yepte u HUxke r. Crapsiii Ockom coaep-
KaHHUE JIETKOOKHUCIsieMbIx opraHuueckux BemectB (mo bIIKs) mpesimiano
HOPMAaTHBBI: CPETHETOAOBOE — B 2 pa3a, MakCMMallbHOE — B 3 pa3a. Peka Ko-
poua B oboux cTBopax r. Kopoya ¢ yueTom KOMILIEKCa 3arps3HSIONIUX Be-
IIECTB XapaKTEepHU30BajIach pa3psaaoM «a» 3 Kiacca KayecTBa (3arpsi3HEeHHas).
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Puc. 10. Pacnipenenenue 3arpsi3HAOLIMX BEIIECTB
no teueHuto pexu Ockon B 2002 rony

Bona peku 3arps3HeHa B OCHOBHOM He(TENpPOAYKTaMU B CpPEIHEM [0
2 IIIK 1 HUTPUTHBIM a30TOM, COJIEPKAHUE KOTOPOTO BO3POCIO OT BEJIMYMUH,
He npesbimaromux [1IK (2002 1), no yposus 3-4 IIJIK. B Teyenue roga Ha-
OJIFoaMUCh 2 cilydas BBICOKOTO 3arpsi3HEHUsI HUTPUTHBIM a30ToM — 13 u 17
[TJIK, npuurHON SBJISUIMCH: COPOC CTOYHBIX BOJI pallOHHBIM MPOU3BO/ICTBEH-
HeiM npeanpustuem JKKX, HeopraHu3zoBaHHblE COpPOCHI, MOBEPXHOCTHBII
cTOK. BTOphIM KjaccoMm (cnabo3arps3HeHHas) olleHHBajgach Boja p. Ocko
Bbilie T. Crapsiii Ockoin. B Boje pekn cpeTHEroqoBoOe CONEpKaHNE HUTPUT-
HOTO a3oTa u HedTenpoaykToB He mpessimano 2 [1/IK, makcumansHoe goc-
turasio 5-12 IIJIK, gactora ciaydaeB mpesbiiieHus I[1JIK cocrtaBisina 54 wu
46 % COOTBETCTBEHHO.

B 2003 r. o cpaBHeHuto ¢ 2002 r. Ka4ecTBO MOBEPXHOCTHBIX BOJ Oac-
ceriHa p. CeBepckuid JlOHEIl CyIIECTBEHHO HE M3MEHWJIOCH. Y MEHBIIMIACH
MOBTOPSIEMOCTh BBICOKMX KOHIIEHTpAIlMid HUTPUTHOTO a30Ta B 2,0 U HUTpaT-
HOTO a3oTa B 3,1 pa3a; HaMeTUIach TEHACHUUS YBEIMYECHUS TOBTOPSEMOCTH
BBICOKHX KOHIIEHTpaluii HeTenpoayKTOB U COCTMHEHUI JKele3a.

K nHanbosee XxapakTepHbIM 3arps3HSIONIUM BEIIECTBAM MOBEPXHOCTHBIX
BoJ Oacceitna p. Ceepckuii Jlonen B 2003 r. OTHOCWINCH HUTPUTHBIN a30T,
He(PTEnpPOAYKTHI, CyIb(aThl U COCTUHEHUS MEIH.

[lo xauecTBy BOJIa MPUTOKOB BEPXHEr0 W cpeAaHero teueHus: p. JloH B
2003 r., KaK ¥ B MPEbIAYIINE TOAbl, OblIa Pa3HOOOPA3HOW U BapbUpOBaia B
IIMPOKOM JIMara3oHe — OT 2-To Kjacca (ciado3arpsisHeHHas) 10 pas3psga «a»
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4 xnacca (rpsi3Has), HO MPU ATOM HaOJIOAANIach TEHACHIUS YXYIIICHUS Ka-
4yecTBa BOAbl. MI3MEHEHUs B Mpelenax OJHOTO pa3psaa B CTOPOHY yXyaule-
Hud npousonuiy B 50 % CTBOpPOB, B CTOPOHY yJiydlieHUs — B 4 % u mpakTu-
YECKH HE U3MEHMWIICSA Kiacc kadecTBa B 46 % cTtBopoB. KoMmiiekcHas oneHka
KauecTBa BOJIbI MPUTOKOB BEPXHETO U CPEJIHEro TeueHus p. JoH cBuaeTeb-
cTtBoBaia, 4yTo B 2003 r. nmpeobnaganu Boabl 3-TO Kilacca KauecTBa pa3psiioB
«a» u «6» — 76 % ctBOpoB (B 2002 1. — 62 %), B 2 paza yMEHBIIUIOCH YUCIIO
CTBOpOB 2 Kiacca kadectBa — 14 % (28 % — B 2002 1.); yBEIMYHUIOCH YHCIIO
CTBOPOB 4 Kitacca paspsaa «a» 10 10 % (B 2002 r. — 2 %).

B 2003 r. 1-M kj1accoM KadecTtBa He ObLIa OIEHEHA BOJIA HU B OJHOM
ctBope npurtokoB Jlona (B 2002 r. — B 4-x cTBOpax). Heckonbko MeHee 3a-
I'pA3HEHHOM, OIIEHMBAeMOM 2-M KJIacCOM KauyecTBa (ciiabo3arpsi3HeHHas1) Obl-
na Boaa p. CocHa Bbeimie u Huke T. Enen; p. Boponex Bbeime r. Jlumnenk;
p. CranoBas Psca Beimie r. Yanmeirud; Baxp. Mateipckoro Beiie r. [ 'ps3u;
p. Marsipa y c. Kpyroe; p. Xonep k roro-3anaay ot r. bopucorneodck, 3Haue-
Hust Y KU3B BapeupoBanu B nuamnazone 0,89-1,98. B Boge nmpakTUUECKH BCEX
ATUX CTBOPOB (32 UCKJIIOYEHUEM pP. XOIep), B OCHOBHOM 3a CYET CMBbIBA 3a-
IPSI3HSIONINX BEIIECTB B MEPUOJ BECEHHETO MOJOBOAbS, OTMEYAJICS POCT CO-
JepKaHUsl COCIUHEHUM »xene3a 1o ypoBHsS 2-4 IIJIK mpu MakcuMalbHBIX
KoHIeHTpanusax 5-16 TIJIK u pocTe mMOBTOpSEMOCTH CIy4aeB MPEBBIICHUS
[TIIK ot monHoro orcyrctBus 10 56-100 %. B Bome OONBIIMHCTBA CTBOPOB
OBbLTIO TOBBIIIEHO COJIEpKAaHUE HUTPUTHOrO a3zoTa B cpeanem jao 2 ITJIK.
Haunbonsmee 3nauenne YKU3B (1,98) ompenensnochk mis Boasl p. CocHa
HIoke T. Bien, 3arpssHseMoil B OCHOBHOM CTOYHBbIMHM BogamMu MVYII «Enen-
BOJIOKaHaJ», IJI€ COCIMHEHHUS Keyie3a ONpPelesuINCh B KaXA0W nmpode, HUT-
PUTHBIN a30T — B 95 % 1po0, MakCUMaJIbHbIE KOHIIEHTpAIuu gocturaiu 11 u
17 ITIIK cOOTBETCTBEHHO.

B 2003 r. 4-m kjaccom paspsjaa «a» (rps3Has) OIEHHMBalach BOJa
p. Uepnas KamutrBa Huxke 1. Poccomb; Baxp. BopoHexckoe 2,5 kM HUXKE
r. Boponex. 3nauenuss YKM3B konebdanuce B nuamnazone 4,11-4,69. Konu-
YECTBO 3arpsA3HAIONIMX BEUIECTB U MOKAa3aTelie KauecTBa BOJIbI BO3POCIO OT
5-8 no 8-10.

Haunbonee Beicokoe 3nHaueHue YKU3B (4,69) onpenensinocs s BOJIbI
BopoHE)CKOro BOJOXpaHWIMINA B CTBOpE 2,5 KM HIKE TI. BopoHex.
B 2003 r. B BOAOXpaHWIIUILE BO3POCIO KOJIMYECTBO 3arpsI3HSIONINX BEIIECTB
ot 8 10 10 u3 15 yuuTheiBaeMbIX B KOMIUIEKCHOU olleHKe. Habmronancs poct B
BOJI€ aMMOHMIHOIr0 a3ota U ¢eHoyioB oT 3HaueHui Hke [1JIK mo 2-6 TTJIK
(MakcuManbHble KOHIEHTpauuu gocturaiaud 7-9 I1JIK) u poct moBTopsiemo-
ctu ciydaeB npesbienus [1JIK ot 29-40 % mo 71-100 %. Ilo-ipexuemMy oc-
Tajach XapaKTEPHOM ISl BOABI BOJAOXPAHWIWILA 3arpsi3HEHHOCThH JIETKO-
okucisieMbiMu oprannueckumu BemectBamu (1o bIIKs), Hedrenpoaykramu
Y COEAUHEHSIMU MEJIH, CPEIHETOAOBBIE KOHLIEHTPAIMN KOTOPBIX COCTABJISIIH

195



2,5 u 4 11K, makcumanbsnbie gocturainy 3,10 u 6 I1JIK cooTBETCTBEHHO TipU
noBTopsieMocTH cityyaeB mnpesbiiienus [I/IK 86-100 %. 3arps3HeHHOCTh BO-
Ibl BOJIOXPAHWIMIA CHHTETUYECKUMHU MOBEPXHOCTHO AKTUBHBIMHU BEIIECT-
BaMH IIE€pelia M3 yCTOMYMBOMW B XapaKTEPHYIO, MOBTOPSEMOCTH CIIy4acB
npesbiieHus 1K nocrurana 71 %, cpeanerogoBas KOHIEHTpALUS HE TIpe-
Bbimana 2 [IJIK. B 86 % npo0 oOHapyxuBaiu COEAUHEHUS] CBUHIIA, MAKCH-
MajibHas KOHIIEHTpamus KoToporo He npesbimana 22 [1JIK. OcHOBHBIMU HC-
TOYHUKAMU 3arpsi3HEHUs BOJIbI BOPOHEKCKOTO BOJIOXpaHUIUIA SIBIISUINCH
ctounbie BoAbl AOOT «Boponexcunreskayuyk», AOOT «BopoHeximHay,
00bEM 3arps3HEHHBIX CTOYHBIX BOJ KOTOPBIX B 2003 T. cocraBisin 58903 u
4665 TBIC MS/FOIL.

Ha puc. 11 nmokazana yactora ciaydaeB npesbiiieHus: [IJIK oTnenbHbIx
3arps3HAIMX BenecTs 1o p. Boponex B 2002 roxay.
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Puc. 11. Pacnpenenenne 3arps3HAONIMX BEMECTB 110 p. BopoHex,
Boponexckomy Bojgoxpanunuiny B 2002 rogy

XapakTepHbIMU 3arpsI3HAIONIMMH BellecTBaMu BOIbI p. Uepnas Kamur-
Ba, 3arpsizHsieMoil cTouHbiMU Bojamu AOOT «MunynoOpeHus» B o0ObeMe
2500 ThIc. M°/TOL, MO-IPEXKHEMY SBJISIIUCH JIETKOOKUCIIAEMbBIE OPraHUYECKUE
BemiectBa (o BIIKs), HeprenpoayKThl, HUTPUTHBINA a30T, Cylab(}AThI, COEAU-
HEHMS JKEJE3a U MEJU, CPEIHETOJOBbIC KOHIICHTPALIMU KOTOPBIX HAXOAUIUCH
B npenenax 2-3 IIJIK, makcumansasie — 2-7 T1JIK, moBTOpsieMOCTh ciiydaeB
npessbimenus [IJIK cocrasmsma 80 — 100 %. KommiekcHasa oneHka kadecTBa
BOoJbI p. CocHa HMXxe T. JIMBHBI, 3arpsa3HsieMor ctouHbiMHu Bogamu MII «Bo-
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nokanaim», AOOT «3rtanon», 3A0 «JIuBubimpomcaxap» u AOOT «lIpom-
npuodop», CBUACTEIHCTBOBANA 00 YXYJIIIIEHUN KauecTBa BOJbI, UTO BbIpaXka-
nock B yBenumuennu YKU3B ot 2,09 no 4,26. KonumdecTBo 3arps3HsIOMIMX
BEIIIECTB TAK>K€ BO3POCIO OT 5 710 9 u3 13-14 yuuThiBaeMbIX B KOMIIJIEKCHOM
OLlEHKE. XapaKTEpHbIMHU 3arps3HSAIONIMMH BEUIECTBAMU SBJISUIUCH HHUTPHT-
HBIN a30T, JIETKOOKHUCsieMble oprannueckue BeriectBa (mo bIIKs) u Hede-
MPOAYKThI, CPETHETOAOBBIE KOHLUEHTPAMU KOTOPBIX cocTtaBisu 1-2 TT/IK,
MakcuMaiibHbIe He npeBbimau 2-4 [1/IK, noBTopsiemocts npeBbitienus 111K
cocrasisuia 50-100 %. Dnu3oanyueckuil XxapakTep HOCUIa 3arpsi3HEHHOCTh BO-
JIbl HU3KOTO YPOBHSI aMMOHUWHBIM a30TOM, COCIMHEHUSIMA MEU U B €IMHHUY-
HBIX Mpo0ax OOHapyXUBAIHUCh (PEHOJBI, YUCiO ciy4yaeB npesbimeHus [1IK
coctaBisuio 33 u 17 %, cpeaHero1oBbie KOHIIEHTpAUK ObLTH HIKE ((PEHOJTBI)
unu Ha ypoBHe I1/IK, 3a uckmouenueM coenqunenui meau (6 IT1K).

Boibl oCTaIbHBIX MPUTOKOB BEPXHETO M CpeOHEro TeueHus p. JloH 1o
KA4eCTBY XapaKTEPU30BAIUCH 3-M KJIACCOM, Pa3psoM «a» (3arpsi3HEHHas ) —
40 % ctBOpOB: p. CocHa B uepre T. Enen; p. Boponex B uepte u Huxke . JIu-
neuk; p. Jlecuout Boponex y r. Muuypunck; p. CtanoBas Psca muxe r. Harn-
JeITUH; Martblpckoe BoaXp. HuXKe I. I'pssu, r. Jluneuk; p. Tuxas CocHa BbI-
e r. OcTporoxck; p. butior B 3 KM K BOCTOKY OT p.ll. AHHa, BbIie r. boo-
poB; p. Xomnep HWXKe I. bamamos, Huwxke 1. bopucornedck, B uepte r. HoBoxo-
nepck; p. Bopona y r. Kupcanos, r. YBapoBo; p. CaBana y r. XKepneBka) u
paspsiioMm «0» (oueHsb 3arpsisHeHHas) — 36 % cTBOpoB: p. KpacuBas Meua y
r. Eppemos; p. Cocna Beiie 1. JIuBnbl; p. Tpynst ¢. Kpyroe; Boponexckoe
BJIXp. BbIIE U B 7,5 KM HUke T. Boponex; p. Tuxas CocHa y r. AlekceeBka,
HKe T. OCTPOroXKCK; p. bUTIOr B 4 KM K FOr0-BOCTOKY OT p.Il. AHHA, HUXKE
r. boOpoB; p. Uepnas Kamutsa Boiiie r. Poccob; p. Xonep Beie 1. bana-
moB; p. Bopona y r. bopucornedck, 3nauenust YKM3B BapsupoBanu B mpe-
nenax 2,02 — 2,95 u 2,86-3,90 COOTBETCTBEHHO.

Bojia 00JbIIMHCTBAa MPUTOKOB 3arpsi3HEHa HUTPUTHBIM a30TOM U COE/IU-
HEHUSIMU keJie3a Ha ypoBHE 2-4 u 1-5 [1/IK cooTBEeTCTBEHHO, MaKCUMaJIbHbIC
KOHIIEHTpaIlMU JOCTUTAIM: HUTpuTHOTrO azora — 8 IIJIK B Bome p. Bopona
Boilie 1. KupcaHnoB; coenunenuit sxenesa — 17 IIJIK B Bome Matbipckoro
BIIXp. HWKE T. I'psA3u. 3arps3HEHHOCTh BOABI TPUTOKOB P. JIOH 3TUMM MHTpe-
JMEHTaMU B OOJBIIMHCTBE CIydaeB OblIa XapakTEPHOU, B OTAEIbHBIX CTBO-
pax — ycroiunBoi. [Ipu 3TOM oTMeuasncss HeOOIBIION POCT COMEPKAHUS IKe-
je3a B BoJe p. Marteipa, Baxp. Mateipckoe, p. CranoBas Psca, p. CocHa B
yepte r. Enen, p. Boponex B uepre u Huxe r. Jlunenk (xo 3-5 I1K); nut-
pUTHOrO a3zora — B BoJe p. JlecHon Boponex Bbliie r. Muuypusck, p. Bopo-
Ha Ha ydyactke T. KupcanoB — r. YBaposo (10 3-4 I1JIK). Ilo HutputHOMY
a30Ty JOCTUTAJICS KPUTUUYECKUN YPOBEHD 3arpsiI3HEHHOCTH BOJIbI B OOJIBIIIMH-
CTBE€ CTBOPOB p. BopoHa.
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Haubonpias 3arpsi3HEHHOCTh BOJIBI HE(DTEMpOayKTaMU U CHHTETHYE-
CKMMU TMOBEPXHOCTHO AKTUBHBIMHU BEIIECTBAMM ObLIa XapaKTEpHa JJIsi PEK
Bopona, CaBaina, JlecHoil BopoHex, 111 KOTOPBIX HApYILIEHUE HOPMATUBOB
M0 COJICPAKAHUIO 3TUX UHTPEAUEHTOB (PUKCUPOBATIOCH BO BCEX MPOOAX BO/IHI,
CPEIHEr0I0BbI€ KOHIIEHTPAIIMU MPU 3TOM He npeBbianu 3-4 u 2 [TJIK coot-
BETCTBEHHO.

B 2003 rony Boaa p. Xomnep y r. bopucoriedck xapakrepu3oBaiach, Kak
U B MPEIBIAYIINE T'OJbl, MOBBIIICHHBIM COJAECPKAHUEM COCIUHEHUN MEIU B
cpeanem 1o 2-3 I[TJIK (makcumansHoe pocturano 7 IIJIK B uepte r. HoBoxo-
MIEePCK), TOBTOPIeMOCTh ciiydaeB npeswimenust [1JIK cocraisia 40-60 %.

Bona p. Tuxas CocHa 3arpsi3Hsiach CTOYHBIMH BOJAMH TOCYAapCTBEHHOTO
MexoTpaciesoro mpegmpustist KKX B 06beme 2863 Toic. M/rox. B 2003 ro1y,
KaK ¥ B NPEIbIIYIIUE TOJbI, KPUTHYECKOTO YPOBHS IO CTENEHU YCTOMYMBOCTH
3arpsI3HEHHOCTh BOJIbI JIOCTUTAJIA [0 HUTPUTHOMY a30Ty, CPEIHET0JI0Basi KOH-
LIEHTpaIXs. KOTOPOro MOYTH HE M3MEHWIach W coctaBisuia 3-5 11K, makcu-
MaJIbHbIE Pa30BbIe KOHIIEHTpallMu ObuTH BhImIe, yeM B 2002 T., U JocTUTAN
11-16 I1IK. B 2003 r. B pe3yJibTaTe YBEAMUEHUS pacX0/ia BOJbI U CHUKEHHUSI CO-
neprxkanus xxenesa (ot 0,5 1o 0,2 1) B crounsix Bogax [ MYIT BKX r. Anekcees-
Ka HECKOJIbKO CHU3WJIACh 3arpsi3HEHHOCTh BOAbI p. Tuxas CocHa coeTMHEHUSIMU
JKeje3a JI0 BEJTMYMH, HE TTPEBBIIIAOIIMX HOPMATUBBL. Majio M3MEHUIIOCh COJIep-
KaHUE B BOJIC Peku (PeHosoB U HedrenpoykToB U coctaisuio 1-2 TTJIK, mak-
cuMasibHble KOHLIeHTpaluu He npeBbliau 2-3 I[IJIK. Hwmwke mo tedenuro y
r. OcTporoxck (peHosibl B BOAEC HE OOHAPYKMBAIKUCH, B 00Jiee 3arpsi3HEHHOM
KOHTPOJILHOM CTBOpE (HIM)KE TOpOo/Ia) MPEBBIIIATI0 HOPMATHUBEI CPETHETOI0BOE U
MAKCUMAJIBHOE COJICpKaHUE HUTPUTHOTO a30Ta B 2 U 10 pa3, coequHeHnii Meu
B 3 u 6 pa3, noBropsieMocTh ciy4aeB npebiienns 111K cocrasisina 85 u 77 %
COOTBETCTBEHHO.

YpoBeHb 3arpsiI3HEHHOCTH BOJIbl HE(TENPOTYKTAMU HECKOIBLKO BO3POC B
p. Bopona B uepte r. bopucornebck (no 3 I1JIK); causmics B p. ATkapa HuU-
xe T. Atkapck (no 2 TTJIK); mano uzmenuicst B p. Tpyasl, p. buttor u Baxp.
Boponexckoe, B 7 kM Hike 1. Boponex (2-3 T1J1K).

B nocnennue rojpl HaOIIO1aNach XPOHUYECKAsl 3arpsiI3HEHHOCTh BO/IbI
BopoHEXCKOTO BOJOXpaHWIHINA XJOPOPTAHUYECKUMHU TECTUIUMIAMU; BO
BCEX CTBOpAaX PETUCTPUPOBAIM CIIy4ad SKCTPEMAIBHO BBICOKOIO 3arpsi3He-
wus JAT 0,055 — 0,449 mxr/n w AJID 0,111 — 0,197 mxr/n. Cnyyan 3B3
XJIOPOPTaHUYECKUMU MECTUIUIAMH OTMEYAINCH B BOZE P. Xomnep B POHOBOM
ctBope . bopucoriedck u B uepre r. HoBoxomnepck: JJAT — 0,371 u 0,073 —
0,117 mxr/n, A2 — 0,114 MKr/n, OpuauHOM SIBUJICS TTOBEPXHOCTHBIN CTOK.

Ha puc. 12 u 13 noka3zaHo M3MEHEHHE KayecTBa MOBEPXHOCTHBIX BOJI
benropoackoi, JIunerkoi u Boponexckoi obnacreit 3a nepuoj 1996-2002 rr.
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Puc. 13. VI3MeHeHune kauecTBa NOBEPXHOCTHBIX BOJ] pek Oacceiina J[oHa

Ha TeppuTtopun Jluneuxoii (a) u Boponexckoii (6) o0nacreit
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B nenom pexu benroponackoi ob6nactu 0osee 3arpsi3HEHBI IO CpaBHe-
HUIO C pekamu cocenHux obnacreil YepHozembsi. Ha puc.12, BuaHO, 4TO
CpeHHE KOHIEHTpAIMU 3arps3Hstomux BeniecT npesbimatoT 2 1K mo
OOJIBIIMHCTBY OMPEAEIsIEeMbIX UHTPEIUEHTOB, a JJISl TSXKEIBIX METAIOB U
He(TEOpPOAYKTOB, a30Ta HUTPUTHOTO JIOCTUTAOT B OTJEIbHBIE TOMBI
5 TTIK.

Kak moJIoKUTENbHBI MOMEHT CJIEAYET OTMETHUTh, YTO IO KPUTEPHUSIM
«HEJOCTAaTOYHO OYMIIEHHBIE CTOUHBIE BOJIBI» U «00BbEM COpoca 3arpsi3HEH-
HBIX CTOYHBIX BOJ 0e3 ouucTku» benropojckas 001acTb UMEET IMOJIOXKHU-
TEJIbHYI0 TEHJICHLIUIO K CHUKEHUIO, YTO ONpeneNsieT ee Hanbomee Oiaromno-
JYYHYIO CUTYAaIMIO B COTIOCTABJICHUH C COCETHUMHU PErHOHAMU, YTO HATJIS-

HO TIOATBEPXKIACT aHAJIN3 JaHHBIX Ta0JI. 34.
Taomuna 34
COpoc HETOCTATOYHO OYHIIIEHHBIX
M 3arps3HEHHBIX CTOYHBIX BOJ 0€3 ouncTku B cyObekTax L{PO B 2003 rogy

Cy6next LIDO O06bem coOpoca 3arpsizHeH- | COpoc HETOCTATOYHO OUH-

y HBIX CTOYHBIX BOJ 0€3 04M- | IIEHHBIX CTOYHBIX BOJ|, MITH
(o6macTh) 3 3

CTKH, MJTH M M

benropoackas 0,03 10
Kypckas 0,23 38
Boponexckas 0,3 174
Jlunenxkas 0,12 137

4.2.3. bacceiin Kacnuiickoro mops

bacceiin pexku L{Ha

B 6acceiin Kacniuiickoro Mopsi BXOJsAT 0acCeiHbI peK, TPOTEKAOIIUX Ha
Tepputopun TamMOOBCKOM 001aCTH U Bhaaronux B peky L{Ha, sBistolyocs
npuTtokoM p. Mokmu. Mokma Bnagaet B p. Oky B 80 KM FOro-BOCTOYHEE T.
Kacumona Psizanckoii obnactu. M3yueHrne XuMHUYECKOro cOCTaBa MOBEPXHO-
CTHBIX BOJI Ha TeppuTopun TamOOBCKOM 00acTu ocyuiecTBisierca Ha p. [{Ha
y 1. Tam60B, Mopmanck u p. JlecHoit Tam0O0B y r. Paccka3oBo Ha 6 BOJHBIX
00BbeKTax, 6 MyHKTax.

Bonnbie 00bekThl OacceitHa MPUHUMAIOT CTOYHBIE BOJbI MPEANPUSITUN
KOMMYHaJIbHOM, SHEPreTUUYECKOU, JIETKOM, He(DTEXUMUYECKOU U JAp. OTpac-
JIE TPOMBIIIIEHHOCTH.

ITo cpaBHenuto ¢ 2002 r. yXyamIuiaoCh KayeCTBO BOJbI IMPUTOKOB
p. Mokira — p. Jlecnoit Tam60B — 10 paspsina «a» u p. [lHa — 10 pazpsaoB
«a» U «0O» 3 knacca. HeraTuBHOE BIMSIHHE CTOYHBIX BOJ MPEANPUITHI T.
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Tam00B cKa3bIBaJOCh HA YXY/IIIEHUH KayecTBa BOJbI p. [{[Ha B KOHTPOJIBHBIX
CTBOpPAX MO CPaBHEHHUIO ¢ (POHOBBIMH, YXYIIIASCH OT «CIa00 3arps3HEHHOM»
110 «3arpsi3HEHHON», 4TO MOJATBEPKIAJIOCHh Bo3pacTaHueM 3HadeHul YKIM3B
ot 2,10 o 3,40.

XapakTepHbIMU 3arpsI3HSIONIMMU BEIIECTBAMU BOJIBI peK ObLTA HedTe-
MPOAYKTHl U HUTPUTHBIN a30T. 3arpsi3HEHHOCTh BOJIbI pEK HEPTENPOyKTaMU
XapakTepu3oBaliach cpeaHeronoBeiMu 3HaueHussMu 3 [1/IK, MakcumanbHbIMU
3 IIJIK n moBTOpsemoctbio cinydaeB npesbienus [IJIK 100 %. Conepxxanue
HUTPUTHOTO a30Ta MPEBBIIAIO JOMYCTUMOE 3HAYECHHUE MPAKTUYECKU BO BCEX
npo0ax BOJABI M JIOCTUTAIO KPUTUUYECKOTO YPOBHS 3arps3HEHHOCTH BOJbI B
KOHTPOJIBHBIX CTBOpax NMyHKTa HaOmoneHus p. [{na y r. Tam6oB, rie makcu-
MasibHble KoHUeHTpanuu (11 ITJIK) npessimanu ypoBens B3, cpemanerono-
Bble nocturanu 2-5 I1JIK. B ocTanbHBIX CTBOpax HAOMIOJEHUN CpeaHEro0-
BbIC 3HAUEHUS HUTPUTHOrO azora cocrasisim 3-4 IIJIK, makcumanbHbIE —
7-9 T1JIK.

Ha puc. 14 noka3zaHo pacrnpenesieHue 3arps3HSAIOIIAX BEIIECTB MO PEKE
[{ua B 2002 ronay.

120 A

100 -

0O Tam6Gos
B MopLaHck

60 -

20 A

MoBTOPSAEMOCTb KOHLEHTpaLui Beite 1 110K, %

XK
BIMKs
A3oT amm.
Asot
HUTPUT.
docdarbl
Hedprenp.
CNAB

Puc. 14. Pacnpenenenue 3arps3ustonmx BemiecTs 1o p. [[xa B 2002 roay

B KOHTpONBHBIX CTBOpax MyHKTOB HaOmwoaeHuil p. [{na y r. TamOoB u
p. llna y r. MopiuaHck cpelHUM YPOBEHb 3arps3HEHHOCTH BOJbI AMMOHHM-
HBIM a30TOM HECKOJIBKO mpeBbIal ypoeHb [1/IK, MakcuManbHbIl 1ocTUTan
2 TTJIK.

Cpennuii ypoBeHb 3arpsisHEHHOCTH p. [[Ha B yKa3aHHBIX MyHKTax Ha-
omonenus npesbiman nokazatens [IJIK B 100 % ciyuaeB HabmoaeHUN 10
HUTPUTHOMY a30Ty, HePTEenpoayKTaM, CUHTETUYECKUM MOBEPXHOCTHO-
aKTUBHBIM BerecTBaM U B 10 % — o coneprkanuto dhocdartos.

Haumensmas nmoBropsiemocts KoHUeHTpanui Beime 1 [T1JIK xapakrepHa
JUJTS JISTKOOKUCIISIEMBIX OPraHM4YecKuX BemecTB — S %. B Bojie 3TUX CTBOPOB
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KOHTPOJISL CPETHET0JI0BOE COJIEPIKAHNE ITUX BEIIECTB U3MEHSIIOCH OT 2,10 10
2,21 mr/n, makcumanbHoe gocturano 15 mr/ia. ComepkaHue OCTabHBIX 3a-
IPA3HSIONIMX BEUIECTB B BOJAE PEK OBLIO HMKE JOMYCTUMBIX 3HaueHuil. Ha
yuactke p. [{na B paiione r. TaMO0B cojiep>kaHlE PAaCTBOPEHHOTO B BOJE KH-
CJIOpOJIa B OTJIENbHBIX CIydasiXx CHUXKaIOCh 110 5,14 — 4,94 mr/n. Ha puc.15
MPEJICTABIICHBI XapaKTEPUCTUKU 3arpsisHEHUs pek TaMOoBCKOM 001acTH.
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Puc. 15. I3MeHeHne kauecTBa MOBEPXHOCTHBIX BOJI TaMOOBCKOM 00IT.
(6ac. Jlona, 11ub1)

AHanu3upys U3BMEHEHHs KayecTBa BoJl pek TaMOOBCKOM 00nacTu B Te-
yenue 1996 — 2002 rr. (puc. 15), oTMedaemM 10OCTaTOYHO CTAOWJIbHBIM ypoO-
BEHb 3arpsizHeHus pek. Haumnag ¢ 1998 rona B TeueHune nocnenHux JeT, 1o
BCEM MOKAa3aTeNsIM YPOBEHb 3arpsI3HEHUS PEK U3MEHSAETCSI HECYIIECTBEHHO.

BbIcokue TeMnbl pocTa MPOMBIIUIEHHOCTH U CEJIBCKOr0 XO351CTBA, Xa-
paktepHbie s [{UO BbI3Banm HeoOpaTUMbIE M3MEHEHUS B OKpYXKaroIIei
npupoaHoit cpeae. [lo macmtabaM aHTPONOTeHHbIE TPEOOPA3OBAHUS JTABHO
MPEB30ILIA €CTECTBEHHBIE MPOILECCHl. POCT YMCIEHHOCTH HACENICHUS, MOSB-
JIEHVE HOBBIX BHUJIOB XO35MCTBOBAHUS B MpEJEiax PeUHOro 0acceiiHa, MHTEH-
cuuUKaIus CeIbCKOX03IMCTBEHHOTO MPOU3BOJACTBA BEAYT K YCUJICHUIO aH-
TPONOTEHHOTO JIaBJIEHUS, KOTOPOE BBIPAXKAETCS B YBEJIMYECHUHU BOJIOIOIb30-
BaHMUsI, BOJIONIOTPEOIEHUS U B TpaHC(HOpMaIMK BOJJOTOKOB.

g camMoil KpynmHOM peKu perroHa — J[oHa OTMEUEHO 3HAYUTEIBLHOE
YBEIIMYEHNUE CO CTOKOM BBIHOCA OPTaHUYECKUX BEIIECTB, COCTUHEHUN MUHE-
pa’IbHOrO a30Ta, HePTENpOAYKTOB. XapaKTepHO 3arpsisHeHue ¢ocdopopra-
HUYECKMMU niectunaamMu. Ha puc. 16 cxematudecku mpencTaBiIe€HO 3arpss-
HEHHME BOJIOEMOB U BOJOTOKOB PETHOHA.
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Puc. 16. KommiekcHas olieHKa KauecTBa OBEPXHOCTHBIX BOJI
[HenTpanpsHO-YepHO3EMHOIO 3KOHOMHYECKOTO palioHa
Venosnvie obosnauenus. 3- Kiacc: paspsijl «a» — «BeChbMa 3arpsi3HCHHAs»; Pa3psi
«0» — «OUeHbB 3arps3HEHHAN; 4-1 KJacc: pa3psl «a» — «TpsA3HasI»

Ne o . Kputnueckue
oxe- Bonanblii 00bEKT, l'IyHUKT, Kiace, pa3psn HOKa3aTeIH 3ArPA3-
CTBOp HAOJIIOICHUN Ka4yecTBa BOJIbI
Me HEHHOCTH BOJIbI
1 p. Jon, Huxe r. JlaHKOB 3a -
2 | p. Jon, amwxe r. Jlebensanp 3a -
3 p. JoH, Huxe r. 3a0OHCK 3a -
4 | p. Hon, ke r. Boponex, Hike 36 -
r.HoBoBOpoHEX)
5 | p. loH, Hwxe T. JIucku 30 —
6 | p. Jon, amwxke 1. [laBnoBck 3a -
7 | p. on, nmxe r. HoBas Kanutsa 3a —
8 |p.Uepnas KammurBa, Huxe 1. Poc- 4a —
coutb
9 | p. Xomep, Huxe r. bopucornebek 3a —
10 | Baxp. bearopoackoe, 1. benropon 36 Hutputsslii a30T
11 | p. Hexeronsp, Huxe r. [llebexnno 4a HurtputHbii azor
12 | p. Ceiim, HuXe T. Kypck 3a —
13 | p. Tyckaps, B uepte 1. Kypck 3a -
14 | p. IIcen, B yepte r. O60sIHBL 3a —
15 | p. Bopckia, Hmwxke ¢. Ko3unka 3a —
16 | p. [lna, Huxe r. Mopranck 3a HurtputHsiit azor
17 | p. llna, Hwxke r. Tam6oB 30 HutputHbiit a3oT
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Takum o6pazom, B LleHTpanbHO-UepHO3EeMHOM 3KOHOMHUUYECKOM palioHe
BOJZia OOJIBIIMHCTBA BOJIHBIX OOBEKTOB OTHOCUTCS K 3-My Kjaccy KauecTBa,
paspsazaM «a» 1 «0» U OLICHMBAETCA KaK «BECbMa» M «OUY€Hb 3arpsi3HEHHAs».
K 4-my kinaccy, paspsaay «a» («rpsizHas») oTHocutcs Bojaa p. Hexerob,
B 10,6 kM Hmxke r. [llebexuno, p. Uepnas Kanutpa (Huxe r. Poccors).

O06o0mass JTaHHbIE THIAPOXMMHYECKUX HaOI0JAeHUM Ha pekax lleH-
TpajabHO-YEepHO3EMHOI0 PErmoHa, MOXHO OTMETUTh, YTO HauboJee pacnpo-
CTPaHEHHBIMH 3arps3HSAIONIMMHU BEUIECTBAMU B BOJIE PEK SIBJISIIOTCS OpraHU-
yeckue Beniectna (1mo bIIKs), coequHeHns MeTauioB (GKene3a, MeIu, IIMHKA),
HedTenpoaykThl. JlaHHBIN QakT xapakTepeH Mpexkae BCEro Ui peK, Hecy-
IIMX CBOM BOJIbI B CONPEAEIBHBIE TOCY1apCTBA.

KonnuecTBO nMepeHEeCEeHHbIX pEKaMU PACTBOPEHHBIX BEHIECTB YMEHbBIIA-
€TCs B CJEAYIOUIEH MOCIeI0BaTEIbHOCTA: MHUHEPAIbHBIE, OPraHUYECKUE U
OMOTEeHHBIE BENIECTBA, HEPTENPOIYKTHI, COEAMHEHHUS psiia MeTalioB. JuHa-
MHKa BBIHOCA PAaCTBOPEHHBIX BEILIECTB B OacceiiHax OT/AENbHBIX PEK UMeENa
CJIOKHBIM ¥ HEOJHO3HAYHBbIM Xapakrep. B pe3ynbprare npupoaHbIX U aHTPO-
MOTEHHBIX BO3/IEUCTBUI Hanbojee MOABEPKEH U3MEHEHUIO BO BPEMEHH CTOK
MUHEpalIbHOTO a3ota, ¢ocdopa, HedpTenpoaykToB. CylIECTBEHHbIE U3MEHE-
HUS B BBIHOCE BELIECTB Yallleé BCETO 00YCIOBJIEHBI BO3POCIIECH aHTPOIOIeH-
HOI Harpy3Ko# B 6acceilHax peK U JIMIb B OTJAEIbHBIX CIIydasX ObLIU CBs3a-
HBI C YBEJIMYEHHUEM BOJHOTO CTOKA PEK.

4.3. Bansinue 3arpASHAIIIUX BEIECTB HA 310POBLE

Bknan 3arps3HEHUS OKPYKalOIIEH cpelabl W €ro OTACIBHBIX BHIOB B
POCT 3a00JIeBAEMOCTH M CMEPTHOCTH HACEJICHUS ITOKa eIe CIY)KUT IpeaMe-
TOM JUCKYCCHUU Cpeau MPoeCCHOHANIOB, BBUIY CIOKHOCTH B3aUMOJACHCTBUS
MHOTOYHUCIICHHBIX (DAKTOPOB BIUSHUS M TPYIHOCTEH BBISBICHUS (DAKTOB 3a-
0oJIEBaHUH.

JlefiCTBUTEIbHO, BO3ICHCTBHS 3arps3HCHUN HAa OpPraHW3M BeChbMa MHO-
rooOpa3Hbl U 3aBHUCIT OT WX BHJIA, KOHIEHTPAIUU (7103b1), JUINTSILHOCTH H
NIEPUOIMYHOCTH BO3JICUCTBUA. B CBOIO ouepeh peakiys opraHu3Ma ompejie-
JSETCS MHIUBUAYAITBHBIMA OCOOCHHOCTSIMHU, BO3PAaCTOM, ITOJIOM, COCTOSTHHIEM
3JI0POBBS YejoBeKka. B memom Oosiee ysa3BUMBI JeTH, OOJIBHBIC, JIUIA, pado-
TAIOIIUE BO BPEAHBIX MPOM3BOJCTBEHHBIX YCIOBUSAX, KypHJIbIIUKU. Bce xe
MHOTOKPAaTHO 3apeTrUCTPUPOBAHHBIC W W3YUCHHBIC SIBJICHHUS TOBBIMICHHON
CMEPTHOCTH 1 3a00JI€Ba€MOCTH B paliOHaX C BHICOKHMM 3arpsA3HCHUEM CBHJIC-
TEJIBCTBYIOT 00 OYEBUIHOCTH M MAaCCOBOCTH TaKOTO BO3JICUCTBUS OT 3arpsis-
HEHUS OKPY>KaroIIeH Cpe/ibl.

B cooTBercTBHM ¢ OIleHKaMH S3KCIEpTOB BceMupHON opraHu3amuu
3npaBooxpaneHus (BO3) pa3nmmyaroT MATh KaTerOpwil peakIuil COCTOSHUS
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3[I0pOBbSI HACEJICHUSI HAa 3arpsA3HEHUE OKPYKAIOIIEH CpeAbl: IOBBIIICHUE
CMEPTHOCTHU, TOBBIIIIEHUE 3a00JICBAEMOCTH, HAIMUUE (PYHKIIMOHAIBHBIX W3-
MEHEHUM, MPEBBIMIAIONIMX W HE MPEBBIIAIOIUX HOPMY, U OTHOCHUTEIBHO
0e30macHOe COCTOSIHHUE.

YHoMsiHyThIE KAaTerOpUU MOXKHO paccMaTpuBaTh KaK OTHOCUTEIbHBIE
MOKa3aTeu, COBOKYITHO XapaKTEPU3YIOIINE COCTOSIHUAE 3/I0POBbS UEJIOBEKA U
cocTosiHME (KauecTBO) OKpy»xatoien cpenbl. [lokazareneM 310poBbs, B Tiep-
BYIO Ou€pellb, SIBISIETCA KOJMYECTBO 3JO0POBBS, T.C. CPEIHSS OXHUIaemas
MPOJOJKUTEIBHOCTD KU3HU. ECIIM UMETh B BUy 3TOT MOKA3aTeb, TO K YHUC-
7y HanOoJiee BaXHbIX (PaKTOPOB IKOJIOTUUECKOTO PUCKA OTHOCST:

— 3arpsi3HEeHHe aTMoc(depsl;

— 3arpsi3HEHHUE TUThEBOM BOJIbI;

— 3arpsi3HEHUE THUIIIN.

[To oleHKam 3KCIEPTOB, 3arps3HEHHUE aTMOCQEphl COKpAIIAET MPOI0JI-
JKUTENBHOCTh KM3HU B CpeHEM Ha 3-5 JeT, HeKaueCTBEHHas BOJla — Ha
2-3 roja, OCTphIE MUIIEBbIC OTpaBiieHus — Ha 1-2 roja.

OrpomHbie MaciITaObl yiiepOa 310pOBbIO JIFOJIEH NMPUUYUHSAET BBICOKAS
KOHIIEHTpaIys BO30yIuTeNe MH(PEKIMOHHBIX 3a00yieBaHU. DTOT (DAKTOP
00yCTIOBIIMBACT COKpAIICHUE MPOODKUTEIHLHOCTH KU3HU, TIO-BUIUMOMY, Ha
BEJIMYMHY OKOJIO ojHOro roja. [lo mojacueram cnenuanucToB, HA TEPPUTO-
puu Poccun pasmeniero cBbiiie 4500 mOTEHIMAIBHO OMACHBIX OOBEKTOB, B
toM uncie 800 paauanoHHO omacHbIX. [lo3TOMYy K 4MCIy HTPUOPUTETHBIX
BpPEJIHBIX (DAKTOPOB TAKkKE OTHOCSTCS SIEKTPOMArHUTHBIE MOJs, IIYMBI, pa-
JTMOAKTUBHOE 3aPAKEHUE CPEIbI.

B 3aBHCHMMOCTH OT J03bl, BPEMEHU U XapaKTepa BO3JCUCTBUS XUMHUYE-
CKHMX 3arpsi3HUTEICH B OpraHU3Me YeJI0BEKa Pa3BUBAIOTCS OCTPbHIC WIIM XPO-
HUYECKHE OTPABJICHUS, a TAKKE UMEIOT MECTO OTAAJICHHBIC 00JIEC3HETBOPHBIC
MaTOJIOTUYECKHUE TTPOIECCHI.

KparkoBpeMeHHOE MOCTYIUJICHUE (JIHU, HEJEIU) B OpraHu3M OOJbIINX
KOJIMYECTB TOKCUYECKUX BEIIECTB MPUBOAUT K PA3BUTHUIO KIMHUYECKU BBI-
PaKEHHOI'0 MATOJOTMYECKOTO MpoIlecca — OCTPOro OTpaBlieHUs. Takue oT-
paBJICHUS TIOJPA3ACISAIOTCS Ha JIETKHUE, CPEAHEW TSHKECTH W Tspkenbie. 1lo-
CJIEHUE MHOT/Ia 3aKAaHYMBAIOTCSI CMEPTEIBHBIM UCXOIOM.

XpOHUYECKUE OTPABIICHUSI OOYCIOBIEHBI CUCTEMATUUECKUM UJIU MEPUO-
JTUYECKUM TIOCTYTUICHUEM B OPTaHU3M CPABHUTEIIBHO HEOOJBIITUX KOJIMYECTB
TOKCHUYHBIX BEHIECTB. DTHU OTPABJICHUS PEIKO HUMEIOT SIPKO BBIPAKEHHYIO
KIIMHUYECKYIO KapTUHY. VX AuarHoctuka BechbMa CJIOXKHA, TaK KaK OJHO U TO
K€ BEIIECTBO Yy OJHUX JIUI] BBI3BIBAET MOPAXKEHHUE MEUCHH, Y APYTUX — KPO-
BETBOPHBIX OPTraHOB, Y TPEThUX — MOYEK, Y YETBEPTHIX — HEPBHOU CUCTEMBI.
TOJIbKO HE3HAYUTEIBHOE YUCIO XUMHUYECKUX 3arPSI3HUTEIIEN IIPU BO3ICUCT-
BUM B MAaJbIX J03aX BBI3bIBAECT CTPOTO CHEIU(PUUCCKHUI MaTOJOTHYESCKUIMA
MpolIecC, MOJABIISIONICE K€ OOJIBITUHCTBO JIa€T TaK Ha3bIBa€MbIM OOIIETOK-
cudeckuit 3 Pexr.
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[loxg «OoTHaneHHBIMU MOCIEACTBUSMUY WIH «OTIHATCHHBIM 3(h(eKToM»
BIUSIHUS XUMHUYECKUX 3arpsi3HUTENIC MOHMMAETCs pa3BUTHE OOJIE3HETBOP-
HBIX MPOIECCOB U MATOJOTUYECKUX COCTOSHUW Y WHJWBHUAYYMOB, UMEBIIHMX
KOHTaKT C XMMHUYECKUMU 3arpsi3HUTENIIMH Cpelbl OOMTaHUS B OTIAJICHHbBIC
CPOKHU WX JKM3HHU, & TAKXKE€ B TEUCHUE KU3HU HECKOJIBKUX MOKOJICHUI UX TO0-
ToMcTBa. OtnaneHHble 3 (HEeKThl O0BEIUHAIOT MHUPOKYIO TPYIITy HNaTOJIOTH-
YECKUX MPOLECCOB. DTO MPEXK/IE BCErO pa3IMUHbIE JEereHEPaTUBHBIE MPOIIEC-
Chl, MPUBOJISIINE K aTpOUM TKAHEW U SBJISIOIIMECS UCXOJAHBIM CyOCTpaToM
XPOHUYECKUX BOCHAJIUTENBHBIX MPOILIECCOB, HANPUMEpP, B CIU3ZHUCTHIX 000-
JOYKaXxX JIbIXaTeJIbHOTO0 M MUIIeBapUTENbHOTO TpakTa. IlaTonornveckue sB-
JIEHUSI B HEPBHOM cUCcTeMe B 0oJiee OTJAICHHBIN MOC/Ie XUMUYECKUX BO3/CH-
CTBUU MEPUO/I BHI3BIBAIOT TaKUE OOJIE3HU, KaK MapKUHCOHU3M, TOJIMHEBPUTHI,
napes3bl U Napajiuyu, MCUXO03bl; B CEPACYHO-COCYIUCTON cUcTeMe — MH(papK-
ThI, KOPOHAPHYIO HEJIOCTATOYHOCTH U T.]I.

OtnaneHHbIM 3G()EKTOM ¢ MOCISACTBUSIMM SBIIICTCS KaHIIEporeHes (00pa-
30BaHHE 3JI0KAYECTBEHHBIX HOBOOOpA30BaHWIi), MyTareHe3 (HapylieHUsl Ha-
CJIEZICTBEHHOCTH Ha T€HETMYECKOM YpPOBHE), TOHAJOTPOIHOE (HAa OpraHbl pas-
MHO>KEHHSI ), SMOPHOHOTPOIHOE (Ha BHYTPUYTPOOHBIH TUIO) JCHCTBUE SI/I0B.

O 3HayeHUU OTHANEHHBIX 3(PPEKTOB MOKHO CYAUTH MO CTATUCTHUKE
CMEPTHOCTH OT CEPJICUYHO-COCYIUCTHIX maTtosioruit (okxosio 50 %), 3nokauect-
BEHHBIX HOBOOOpazoBaHuii (0k0i0 20 %) B MPOMBIIUIEHHO Pa3BUTHIX CTpa-
Hax. YacroTa »TuX 3a001eBaHMil (OCOOEHHO B CTpaHaX C HU3KUM YPOBHEM
MEUIMHCKON NpO(PUIAKTUKUA) B TOCIEIHUE ACCATUICTUS UMEET HEYKJIOH-
HYIO TEHJEHIUIO K POCTY.

EcTh Beckue OCHOBaHMS YTBEpKIaTh, YTO OJHOW W3 TJIaBHBIX MPUYUH
TEHJEHIIMA POCTa Yucia 3a00JeBaHUM cpedau Mpodux (HaKTOPOB SIBISETCS
XUMUYECKOe 3arpsi3HeHue. Tak, yCTaHOBIIEHA BbICOKas CHEUU(PUYHOCTH TO-
paXXeHusi COCyA0B U cepAlla IpHu ACHCTBUU CEPOYTIEpO]ia B BECbMa HUZKUX
KOHLIGHTPALHUsX, ONpEENeHa BBICOKAsl M30HuparenbHas COCOOHOCTh JEHCT-
BUSI CBUHIIA HA CUCTEMY Pa3MHOXXEHUs, 3(PUPOB TPUXJIOP(HEHOKCUTYKCYCHOM

KHCJIOTBI Ha pPa3BUBAOIIMICS U101 U T.1. (Tad. 35).
Ta0Omuma 35
3a0o0JieBaHUsA, KOTOPbIe MOTYT ObITh CBSI3AHBI
¢ 3arpsi3HeHHEeM OKPY:KaKoIlei cpeabl

ITaTonorus Bu 3arpsisHeHUs OKpY»XKaroLen cpeibl
1 2

bonesnu cucremsr kpoBooO- | 1. CoctaB MUTHEBOW BOABI: HUTPATHI, XJIOPUIBI, HUTPH-
pauieHus ThI, )KECTKOCTb BOJBI.
2. buoreoxumuyeckre 0COOEHHOCTH MECTHOCTH: He-
JIOCTaTOK WJIM U30BITOK BO BHELIHEH Cpejie Kalblius,
MarHusi, BaHa/iusl, KaaMusl, IUHKA, JINTUSI, XpoMa, Map-
rasiia, KobayipTa, 6apus, Meu, CTPOHIIUS, Kee3a.
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Oxkonyanwue tadm. 35

1

2

bosiesHn HEpBHOM CHCTEMBI
1 opraHoB 4yBCTB. [lcuxu-
YECKHUE pacCTPOICTBA.

1. Buoreoxummaeckne 0COOEHHOCTH: BBICOKAS MUHE-
panu3anus MOYBbI U BOJbI, XPOM.

2. Xnopopranudeckue, pochopopranndeckue u Apyrue
MECTUIINIIEI.

Bbone3nu opranos nuieBa-
peHus

1. 3arpsi3HeHHE OKpY’KaroLIEei cpe/ibl IECTUIIUIAMU U
AJOXUMHUKATAMHU.

2. Henocratok minu nepen30bITOK MUKPOAJIEMEHTOB BO
BHEIIIHEN Cpele.

3. CocTaB NUTHEBOM BObI, JKECTKOCTh BOJIBI.

bone3nu xpoBu u KpoBe-
TBOPHBIX OPTaHOB

1. Buoreoxumuueckrue 0COOEHHOCTHU: HEJOCTATOK MIIN
U30BITOK XpoMa, K0OabTa, peKO3eMEITbHBIX METAJI-
JIOB.

2. HuTpuThl M HUTPATHI B TUTHEBOM BOJIE.

3. 3arps3HeHUEe OKpY Karollel cpebl MeCTULINAaAMU 1
SITOXUMHUKATAMU.

Bojse3nun xoxu 1 MoJK0KHON
KJIETYATKA

HenocraTok nin M30BITOK BO BHEIIHEH Cpcac MUKPO-
3JICMCHTOB.

bone3nu sHIOKpUHHOM CHUC-
TE€MbI, paCCTPOMCTBO MHUTA-
HUsl, HapyllIeHHne oOMeHa
BEIIICCTB

1. 30BITOK WJIM HETOCTATOK BO BHEIIIHEH CpeJie CBUH-
11a, ona, bopa, Kalblus, BaHaIus, OpoMa, Xpoma, Map-
rafia, KoOanbTa, IWHKA, TUTH, MU, Oapusi, CTPOH-
LM, JKeJIe3a, MOJIMOIeHa.

2. KecTKOCTBh IMUTHEBOU BOJIBI.

Bpoxnennbie anomanuu op-
raHW3Ma Pa3HON THUIIOJOTUU

3an$I3HCHI/IC necTunuaaMu U sJ0XUMHUKaTaMU.

bosne3nn Mo4enoaoBbIX op-
TaHOB

1. HemocraTok uinu n30bITOK BO BHEIIHEH cpeie IIMHKA,
CBHHIIA, HOJ1a, KaJlbIIMsI, MapraHiia, ko0aabTa, Me/Iu,
JKeJesa.

2. KecTKOCTBh ITUTHEBOU BOJIBI.

[Tatonorus 6epeMeHHOCTI/I

1. 3arps3HeHue MEeCTUITUAAMU U ITOXUMHUKATAMH.
2. HenocraTok unu nu30bITOK MUKPOIJIEMEHTOB.

HoBoo6pa3oBaHnusi opranos
MUIIEBapPEHUS

1. 3arps3HeHue MEeCTUIUAAMU U ITOXUMHUKATAMH.

2. buoxummudeckre 0COOCHHOCTH: HEOCTATOK MIIH M3-
OBITOK MarHusi, K00anbTa, IUHKA, PEIKO3EMENbHbBIX Me-
TaJJIOB, MCJIH.

3. CocTaB MUTHEBOW BOJIBI: XJIOPHIBI, CYIb(aThl, )KECT-
KOCTb.

HoBoobGpa3oBanus moueno-
JIOBBIX OPTaHOB

1. 3arpsi3HeHue necTUIUAAMU U TOXUMHUKATAMH.
2. HepocraTok vyt n30BITOK Mardus, KoOajabTa, [UHKA,
Maprasiia, MoJu0ieHa, MeJIu.

Bomnpoce! Kk riase 4

1. Jlatb xapakTepuCTUKY NUTaHUS U pexuma pek llenTpanpHo-UepHo3eMHOro

PCTHUOHA.
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KaxoBo BrusiHue penbeda Ha pekuM peK U TOBEPXHOCTHBIN CTOK B peTHOHE?
HazoBuTe OCHOBHBIC UCTOYHUKHU 3arpsI3HEHUs BOJOEMOB 1 Boj0TOKOB [[HO.
JlaTh CpaBHUTENBHYIO XapaKTEPUCTUKY 3arps3HCHHs MMOBEPXHOCTHBIX BOJ 11O
obnactsm [[HO.

Kakwue 3arps3Hstonye BenecTBa BEIHOCATCS BOJAAMH PEK HA YKpauHy?

Ha npumepe pexu JIoOH NoOKakuTe, KaK M3MEHSCTCS KadyeCTBO BOJBI BHH3 IO
TEYCHHIO, U OMpPENeNUTe, UCTIONb3ys aTiackl reorpadguu Poccuu, kak Biuser
MIPOU3BOJICTBEHHAS JICATEIBHOCTh YEJIOBEKAa Ha 3arps3HEHUE IMOBEPXHOCTHBIX
BOJI.

C ueM cBsI3aHBI CIIy4al SKCTPEMAJIbHO BBICOKOTO 3arpsi3HEHHUsS BOJIBI B pEKax U
Bojgoemax [[HO?
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HPUJIOKEHUA

Ipunoswcenue 1

IIpuroroB/jieHHe KOHTPOJIbHBIX HIKAJT 00Pa310B OKPACKHU
JJIS1 BU3YAJIbHOI0 KOJIOPUMETPHPOBAHUS

KoHTposbHbIe 1IKaabl 00pa3ioB OKPACKH AJisi BU3YaJIbHOTO KOJIOPUMETPHUPO-
BaHUSI MPUTOTABIMBAIOT C UCIOJIb30BAaHUEM JTAJOHHBIX PAacTBOPOB, MHOTJA Ha-
3bIBAEMBIX «CTAHJIAPTHBIMU CEPUSMU».

DTalloHHBIE OKpAalIE€HHbIE PACTBOPHI MPUTOTABIMBAIOT 3a0JIATOBPEMEHHO B
7a00paTOPHBIX YCIOBHSIX HaKaHyHE, JIMOO 3a HECKOJbKO JHEW J0 mpeAaroJiarae-
MBIX Pa0OT B MOJICBBIX WM JA0OOPATOPHBIX YCIOBUAX. KOHTPOIBHBIE IITKAIBI MO-
T'yT OBITh IBYX BHUJOB:

1) B BHIE KOJOPUMETPUUICCKUX MPOOHPOK MM CKJISHOK (B 3aBUCHMOCTH OT
TOTO, KaK MPETYCMOTPEHO BBITIOJIHCHUE OIPEACIICHHUS) ¢ 3TAJIOHHBIMUA PacTBOpa-
MU, BOCIIPOU3BOIAIIUMHU OKPACKY MPOO C 3aJaHHBIMU KOHIICHTPAIMSIMUA aHAJIH-
3UPYEMBIX KOMIIOHECHTOB;

2) B BHJIC BOCIPOM3BEICHHON XYJI0KECTBCHHBIM CIIOCOOOM IIKAJIbl OKpa-
COK, MAKCUMAJIbHO COOTBETCTBYIOIIUX OKPACKaM 3TAJIOHHBIX PACTBOPOB.

B otnenbHbIX ciayyasx y100HO 3a0J1aroBpeMEHHO IPUTOTOBUTh PACTBOPHI CO-
JeN-CTaHJapTOB, @ PACTBOPHI PEAKTUBOB (MHIMKATOPOB) N00ABISTH B IMOJEBBIX
WM JTaOOPATOPHBIX YCIOBUSX MEpe]] BHITOTHEHUEM aHAIM30B MPO0.

[IpuroToBieHne KOHTPOJbHBIX HIKAJI TPEOYeT JAOCTATOYHOW IMOJATOTOBJICH-
HOCTH M HaBBIKOB XMMHUKO-aHAJIMTUYECKON pabOThl B J1aOOPATOPHBIX YCIOBHUSX,
COOJTFOICHUS TTPABWJI TEXHUKU 0€30MacHOCTH TIPH PaboTe ¢ KUCIOTAMU U XUMH-
YECKUMU PEAKTHUBAMH.

DTaJOHHBIE PACTBOPHI MPUTOTABIMBAIOT COTJIACHO JaHHBIM MPUBEICHHBIX
HIDKE aITOPUTMUYECKUX TaOJUI[ MpH OOIIEeM TMOPSIKE OIepaluii, OMUCAaHHOM
IIPU BBITIOJTHCHUU COOTBETCTBYIONIINX OMpeACTIeHHM. [[7s CHUXEHUS TPYyTI0EMKO-
CTU pabOT 3TATIOHHBIE PACTBOPHI MOTYT MPUTOTABIMBATLCS HE JIJIST BCEX KOHIICH-
Tpamuii, a Juisi TOr0 UX WUHTEpBaJia, T/Ie HanboJyiee BEPOSTEH PE3yibTaT ONpesesie-
HUS 3HAYECHHS aHAJIM3UPYEMOTO MOKa3aTes.

PacTBopbI 151 NPUTOTOBJIEHUSI CTAHAAPTHBIX CEPUMN TOJKHBI ObITH UCIIOJIb-
30BaHbl B JIEHb UX MPUTOTOBJIEHHUSI, €CJTM HUHOE HE OTOBOPEHO B OMMCAHUU COOTBET-
CTBYIOILIEH METOJUKH.

[Ipy MCHONB30BaHUU STAJOHHBIX PACTBOPOB CJEIYET YUUTHIBATH CPOKU UX
TOJIHOCTH (YCTOMYHUBOCTH).

[IpuBeneHHbIC HW)KE METOJUKW TPUTOTOBIICHUS 3TAJOHHBIX PACTBOPOB, CO-
Jep>KalliX B €IMHULIE 00beMa ONpe/IeJICHHOE KOJUYECTBO 3aJaHHOTO KOMIIOHEHTA,
u3j0xeHsl B coorBercTBru ¢ ['OCT 4212-76 [36].

Oobopyooeanue, peakmuevl u pacmeopvl, HeoOX00UMble 011 RPUZOM08Jle-
HUA IMATIOHHBIX PACHIEOPO8

ObGopynoBanue:

1) oGopynoBaHue, MIPUBEACHHOE MPU ONMCAHUY aHATN3A;
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2) K0J0bl MEpHBIE 2-TO KJIacCa TOYHOCTH BMeCTUMOCThIO 10 mu, 100 mi u
1000 m;

3) Bechbl ananuTHueckue BJIP-200 wiu npyroro Tumna ;

4) pH-meTp m1000# MapKw;

5.) mkad CymHUIbHBIA JTH000r0 THIA, 00ECICUHUBAIOIINN PETYIHPOBKY H
nojepkanue Temreparypsl B nuanazone 100-150 °C.

PeakTuBBI M PaCTBOPHI.

1) peakTuBBI, paCTBOPHl U WHAMKATOPHI, UCIOJIB3yEeMble TPU BBIOJIHEHUN

aHAJIN30B;

2) peaKTUBBI-CTAHIAPTHI, IPUBECHHBIC B Ta0J. 1, a TaKKe JOMOJHUTEIbHBIS

PEaKTUBBI U PACTBOPHI.

Tabnuma 1

PeaKTHBbl-CTaHHaprI AJA MPUTOTOBJICHUA KOHTPOJbHBIX IIKAJ

CranaapTu3yemsblit
KOMITOHEHT

HanmenoBanue
1 popMya peakTHBa

IIpenBapurenvHas
ITOIrOTOBKA PEAKTHBA
HIEpE UCTIONIb30BAaHUEM

1. AMMOHUH, HUTpPAT

Awmmonus autpat NH4NO ;3

BeIcymmBaroT 10 NOCTOSH-
Hoii Macchl ripu 105° C

2. AMMOHUH, XJIOpU

Ammonus xsopua NH,4 Cl

BricymmBator 10 mocTosiH-
HOM Macchl ripu 105° C

3. BozmopoaHslii nokasa-
tenb (pH), docdatsr

Harpuit pocdoproxucbIii
nBy3amereHubiii Na,HPO,4

BeIcymmBaroT 10 NOCTOSH-
HOM Macchl ripu 120° C

4. Keneso (1) Coup Mopa — qBoiiHast COJIb
cynbdara xenesa (1) u ammo-
Hud 6-BoHas Fe-
SO4Xx(NH,4),SO4x6H,0

5. Kanpmui Kanbius xmopu riaBiaeHblin

CﬁClz

6. Menp (MeTasub!),
cynbgar

Menu (2) cynsdat 5-BoaHbIN
CuS0O 4 x5H,0

7. Harpur

Hatpus autput NaNO ,

BricymmBaioT 10 MmocTosiH-
HoM Macchl Tipu 150°C

8. CBuHel (MeTaJuibl)

CBuHIIA a1leTaT 3-BOIHBIA
Pb(CH 3 COO) 2X3H, O

9. ®ropun

Hatpus ¢Topua NaF

10. AKTUBHBIN XJIOp

I'mnoxnoput kanbius Ca(OCl),

11. Hunak (MeTamibl),
HUTpAT

[{unka HUTpaT 6-BOAHBIN
Zn(N03)2 x6H, O

JlomyckaeTcsi MPUroTOBIIEHUE PACTBOPOB M3 JIPYTUX COJIEW OJIHOMMEHHOIO
KaTHOHA (aHMOHA), UCXOJ U3 TpeOyeMOoil MacCOBOM KOHIUEHTPALUU U C YUETOM
CoJ/iep>KaHus B MpernapaTe OCHOBHOTO KOMIIOHEHTA.

JlomoHUTENbHbIE PEAKTUBBI U PACTBOPBI:

1. Boga auctumnupoBaHHasl.

2. Boja nucTuiuiMpoBaHHasl, OYMIIEHHAs OT METAJIJIOB.
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3. PactBop cepnoii kucnotsl, 0,001 r-3xB/1.
4. PacTBOp cepHO# KUCIOTHI, 16 %.
5. Kucnora a3oTHasi KOHIIEHTPUPOBAHHAS.

IIpurorosyieHune ceprii ITAJTOHHBIX PACTBOPOB

Ilpuzomoenenue pacmeopos oouiezo recenesza ¢ popme kamuonos s cenesa (11)

[IpuroroBiieHUE  OCHOBHOIO  pacTBopa  coau  Mopa.  Hasecky
(0,7020+0,0010) T comu Mopa, B3BEIICHHYIO HA aHAJUTHYECKUX BECax, PacTBO-
pstoT B 20-30 mu1 ciiaboro pactBopa CEpHOM KUCIOTHI B JUCTUIUIMPOBAHHON BOJAE
(comepaxkamieit 0,4 M1 pacTBOpa CEpHOM KUCIOTHI ¢ MaccoBOM noneit 16 % (mpuro-
TaBJIMBAIOT, cMeluBas 9,7 MJI KOHLEHTPUPOBAHHOW CEPHOW KHUCIOTHI U 93 M
TUCTUUTMPOBAHHOW BOJBI (COO1I00amb Mepbl He30onachocmu!)) u NOBOAST 00beM
cMecH auctuiupoBanHon Boaout 10 100 mi. [lonydenuslit pactBop conu Mopa
coaepxkut 1,00 mr katrona xene3a (11) B 1 mur (1000 mxr/mi).

[IpuroroBiieHUE CTaHIAPTHBIX PACTBOPOB cojii Mopa.

PactBop ¢ xonnentpanueit 10 Mxr/mi: 1,0 M OCHOBHOTO pacTBOpa ¢ MOMO-
HIbI0 MHUMNETKH MOMEIIAIOT B MEPHYIO KOJOY M JOBOJIAT OOBEM pacTBOpa 0
100 mut pacTBOpoM cepHOM KuCIOTHI ¢ KoHIeHTparuen 0,001 r-sks/i.

PactBop ¢ xoHuentpanueit 1,0 mxr/mi: 10,0 Ma cTaHaapTHOTO pacTBOpa ¢
KoHLeHTpanued 10 MKI/MJI ¢ MOMOIIBIO MTUIETKH MOMEUIAIOT B MEPHYIO KOJIOY U
noBoAAT 00beM pacTBopa 10 100 M1 pacTBOPOM CEPHOM KUCTIOTHI ¢ KOHLIEHTpAIU-
eit 0,001 r-skB/n (IPUTOTAaBIMBAIOT U3 (PUKCaHANIA JIMOO CMEMIUBAIOT 5,3 MII KOH-
HEHTpUPOBaHHOM cepHOl KucaoThl (200-300 Myl TUCTHUITUPOBAHHOM BOJBI U J0-
BOAAT 00beM pacTtBopa 10 1000 M (TakuM 00pa3oM MOTy4yaroT PacTBOP C KOHIICH-
tparmeit 0,1 skB/m). [lpu mocnemyromem pa3daBiieHUH TOJYYEHHOTO PacTBOpa B
100 pa3 moy4aroT pactBop ¢ korreHtparmei 0,001 r-sxs/1.

[IIkany >TaJIOHHBIX PAaCTBOPOB MPUTOTABIMBAIOT MO AITOPUTMY, MPUBEICH-
HOMY B Ta0I. 2.

DTaJOHHbBIE PACTBOPHI OOILETO *keje3a CTA0UIIbHBI B T€YEHUE 3 MECSLEB MPH
YCIIOBUU MX XPAHEHHUS B FEPMETUYHO 3aKPBITHIX MPOOMpPKAX B 3aTEMHEHHOM IpO-
XJIAJIHOM MECTE.

Tabnuua 2
AJITOPUTM NPHUTOTOBJIEHHUS IIKAJIbI ’TAJIOHHBIX PACTBOPOB 001LIETr0 KeJie3a
HaumenoBanue KonundectBo pactBopa, mi
pacTBopa Howmep stanonHoro pactBopa (mpoOsbr)
1 TOPAROK 10 1 2| 3| 4 |5 6|7 8 9 |10
WCIIOJIb30BAHHUS
1 2 3 4 5 6 7 8 9 10 | 11

CrannapTHblii pac-
TBOp coiau Mopa ¢
KOHILICHTPALIUEH:
1,0 MKr/mi - 1 2 25 | 3 4 5 7 - -
10 MKr/™MiT - - - - - - - - 15 6,8
JuctunnupoBaHHas
BOJIA 83 | 73] 63 | 58 |53| 43 | 3.3 1,3 7,3 |68
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Oxounyanwue Tadm. 2

1 2 |3] 4[5 ] 6] 7] 8] 9 |10]|1n

PactBop  comsHOKuCH
noro ruapokcrnamuHa) [1o 0,2 M B kaxayro mpooy

AtueratHpiii - Oydep-

HBII pacTBOp ITo 1,0 M B KaKIy10 IPOOY
PactBop oprodenan-
TPOJIMHA ITo 0,5 mi1 B KaxIyr0 Ipooy

Conepxanue xerne-
3a (II) B mpobe 00b-

eMoM 10 M1, MKT 0 1 2 2,5 3 4 5 7 10 | 15
Konuenrpanus xe-
nesa (1), mr/n 0 01,02 0303 04 0,5 0,7 1 15

Hpuzomowzenue pacmeopoe Humpum-aHuoHd.

[IpuroroBiieHUE OCHOBHOTO pacTBOpa HUTPUT-aHUOHA. B3BelieHHy0  Ha
aHaUTHYeCKnX  Becax  Habecky (1,500+0,0010) r HuTpuTa HaTpPHS, MPEI-
BAPUTEIBHO BBICYIIEHHOIO A0 NOCTOSIHHOM Maccel npu 150 °C, momemaroT B
MepHYI0 Koyi0y pacTBopstoT B 200-300 My1 AUCTUIIIMPOBAHHOU BOJIBI U JTIOBOJST
o0BeM pacTtBopa aucTUuMpoBaHHOU Bojoi A0 1000 mu. IlomydeHHbIN pacTBOp
coaepxut 1,00 mr/mi autput-anrona (1000 Mxr/mo).

[IpuroroBieHUe CTAHAAPTHBIX PACTBOPOB HUTPUT-AHUOHA.

PactBop ¢ konuentpamueit 1,0 Mxr/mi: 1,0 M1 OCHOBHOTO pacTBOpa MmoMe-
MIAI0T C MOMOIIBI0 TUIIETKA B MEPHYIO KOJOY W JOBOAST 00OBEM pacTBOpa M0
1000 Ma IUCTUIITUPOBAHHOM BOJIOM.

PactBop ¢ xoHuenTpamueit 0,10 mxr/mit: 1,0 Ma pacTBopa ¢ KOHLIEHTpaIuen
1,0 MKI/MJ MOMEMIAIOT B MEPHYIO KOJIOYy M JOBOIAT 00BeM pacTBopa a0 10 mi
JTUCTUJUTMPOBAHHOW BOJIOM.

[lIxany 3TaJOHHBIX PACTBOPOB MPUTOTABIMBAIOT IO AJITOPUTMY, IMPHUBE-
JIEHHOMY B Ta0J1. 3. DTaloHHBIE PACTBOPHI HUTPUT-aHUOHA CTAOUIIbHBI B TCUCHUE
pabouero qHs (6-8 yacon).

Tabmnuia 3
AJTOPUTM NMPHUTOTOBJIEHHUS IIKAJIBI ITAJOHHBIX PACTBOPOB
HUTPUT-AaHHOHA
HaumenoBanue pactBopa KonmgecTBo pacTtBopa, Mit
1 IOPAIIOK Howmep stanoHHOr0 pacTBopa
€ro UCIO0JIb30BaHUA 1 2 3 4 5 6 7 8
1 2 3 4 5 6 7 8 9

CraHmapr. p-p HHUTpHTA
HATpUs C KOHIICHTpPAIHEH:
1,0 MKT/M1 - 0,50 | 1,00 - - - - -
10 MKr/™MIT - - - 1025 | 050 1,00 | 2,50 | 5,00
Bona muctummposannas | 5,00 450 400 | 4,75 | 450 400 | 250 | -
PeakTus I'pucca [To onnoi#t ynakorke (0,05) B kaxxayto mnpody
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Oxouyanwue Tadm. 3

1 2 3 4 5 6 7 8 9

ConmepxaHue  HUTpPHT-
aHWoHa B TMpobe o0be-

MOM 5 MJI, MKT 0,00 0,05 [ 0,10 | 0,25 | 0,50 1,00 | 2,50 | 5,00
KonnenTpanuss HHUTPUT-
aHWOHA B Mpobe, Mr/J 0,00 0,01 | 002|005 | 0,10 0,20 | 0,50 | 1,00

Hpuzomowzeuue pacmeopoe Humpam-aHuoHa

[IpuroToBIEHNE OCHOBHOIO pAacTBOpa HUTpAaT-aHUOHA. B3BElIEHHYI Ha
aHanuTH4YeCcKux Becax HaBecky (1,2910-0,0010) r HuTpata amMmoHuUs JUOO
(1,6300-0,0010) r HuTpaTa Kanus, IPEABAPUTEIILHO BBICYIIEHHBIX IO MOCTOSHHOMN
maccel ipu 100-105°C, momeniaior B MepHyI0 Koj0y, pactBopsaoT B 200-300 mu
JUCTUJLTUPOBAHHOW BOJBI U JOBOJST 00BbEM pacTBOpa JAUCTUIUIMPOBAHHON BOJOU
10 1000 ma. [Tonyuennsiit pactBop conepxut 1,00 Mr/mia HUTpaT-aHUOHA.

[IpuroroBiaeHue pacTBopa HUTpaT-aHMOHA C KoHmeHTpauueit 0,10 mr/mu:
1,0 MJI OCHOBHOTO pacTBOpa MOMEIIAIOT C TTOMOIIBIO MUIMETKH B MEPHYIO KOJIOY U
TOBOJAT A0 10 M TUCTUIIMPOBAHHOM BOJIOM.

[Ikany 3TaJIOHHBIX PACTBOPOB MPUTOTABIUBAIOT MO AITOPUTMY, TPUBEICH-
HOMY B Ta01. 4.

Tabnuua 4
AJITOPUTM NPUTOTOBJIEHHS HIKAJIbI ITAJIOHHBIX PACTBOPOB
HUTPAT-aHHOHA

HaunmeHoBaHue KoauuecTBo pacTBOpa, MJI

pacTBopa Howmep stasionHoro pactBopa (rmpoObr)

1 TIOPSIJIOK €T0 1 2 3 4 5 6 7 8 9 10
MCIOJIb30BAHMS

CrangapTHblil pac-
TBOP XJIOpUJIA aM-
MOHHUS, C KOHIICH-
Tpauueu:

1,0 MKT/MI1 - - - 0,15 0,20 | 0,30 | 0,40 | 0,45 | 0,50 | 0,60
10 MKI/™M - 0,50 | 1,00 - - - — - _ _

PacTtBOp canuum-
JIOBOM KUCIIOTHI ITo 5 kamens B KaXayI0 MPooy

CepHnas kuciaoTa
KOHLEHTPUPOB. ITo 0,5 M1 B KaXKIyI0 TIPOOY

20%-Hb1i1 pacTBOp
ruapokcuaa Hatpus | 1o 5,0 M B kaxayto mpoOy

JlucTuimupoBaHHAS
BOJA JoBenenne 10 MeTKH «10 mMo»

Coneprxanue xee-
3a (Il) B mpobe 00B-

eMoM 10 M1, MKT 0 50 100 | 150 | 200 | 300 | 400 | 450 | 500 | 600
Konnenrparus xe-
nesa (1), mr/n 0 5 10 15 20 30 40 45 50 60
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OTanoHHBIE PACTBOPHI HUTPAT-aHHOHA CTAOWJIBHBI B T€UEHUE 3 MECSLEB MPHU
YCIOBUM UX XPAHEHUS B T€PMETUYHO 3aKPBITHIX MPOOMpPKaX B 3aTEMHEHHOM IIpO-
XJ1aJJHOM MECTE.

Hpuzomowzeuue pacmeopoe Kamuona AmMMOHRUA.

[IpuroToBiieHHE OCHOBHOTO pacTBOpa. B3BelIeHHYI0 HAa aHAJIUTUUYECKUX
Becax HaBecky (2,9650+0,0010) r xymopuma aMMOHHUS, TIPEABAPUTEIILHO BBICY-
MIEHHOTO 10 mocTossHHON Macchl mipu 100-105°C, momemniator B MepHYIO KOOy,
pactBopst0T B 200-300 MJI AUCTUILITUPOBAHHOM BOJIBI M JOBOJAT 00BEM pacTBOpa
auctuiuinpoBaHHo Bogod m0 1000 mu. IlomydeHHBIM pacTBOp COIEPKUT
1,00 Mr/Mi1 kaTHOHA aMMOHUS.

[IpurotoBieHue CTaHAAPTHBIX pPacTBOpoB. PacTBop ¢ KOHIEHTpalueu
10 mMxr/m: 1,0 M1 OCHOBHOT'O pacTBOpa MOMEIIAIOT ¢ IMTOMOIIBIO MUIIETKH B MEpP-
HYI0 KOJI0Y 1 10BOoAAT A0 100 My TUCTUINTMPOBAHHON BOJIOM.

PactBop ¢ konmentparmerr 1 mxr/mur: 1,0 mu pactBopa ¢ KOHIIGHTpAIHeH
10 MKT/MJT TOMENIAIOT C TIOMOIIBIO MMUATIETKH B MEPHYIO KOOy M T0BOAAT 710 10 M
JACTUIUTUPOBAHHOM BOJOM.

[[Ikany ATaJlOHHBIX PACTBOPOB MPUTOTABIMBAIOT IO AITOPUTMY, MPHUBE-
JIEHHOMY B Ta0I1. 5.

DTanoHHBIE PACTBOPHI KaTHOHA aMMOHHS CTa0WJIBHBI B T€UEHHE paboOvYero
nHs (6-8 yacoB).

Tabnuua 5
AJITOPUTM NPUTOTOBJIEHUSI HIKAJIbI ITAJIOHHBIX PACTBOPOB KATHOHA AMMOHMS
HaumenoBanue pac- KonuyecTBo pactBopa, M
TBOpA U MOPSAIOK €T0 Howmep sranmonnoro pactsopa
HCIIOJIb30BaHUS 1 2 3 1 5 5 2 3 9
CranpapTHbIi

pacTBoOp XJIopuaa
aMMOHHMSI C KOHIICH-

Tpamwueit: 1,0 MKr/mi - 0,50 | 1,00 | 2,00 | 3,50 - - - -
10 MKr/mi - - - - - 0,50 | 0,75 | 1,00 | 1,50
Bona JTUCTUILTAPO-

BaHHAas 4,00 | 350|300 |200| 050 |3501|325 ] 300|250

Peaktue Hecciepa 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00

ConmepxaHue  aMMo-
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
Konuenrpanuss ammo-
HUS, MI/TI 0,00 | 0,10 | 0,20 | 0,40 | 0,70 | 1,00 | 1,50 | 2,00 | 3,00

Hpuzomoeﬂenue PaAcCmeopoe6 CyMmbl MAINHCEIBIX MEMAL106.

[IpUroTOBIEHNE OCHOBHOTO PACTBOPA CYMMBI TSIKEIbIX METaJI0B. OCHOBHOM
PacTBOP CYMMBI TSDKEJIBIX METANIOB TOTOBSIT U3 CMECH COJIEN MJIM METAJUIOB LIMHKA,
MeJId ¥ CBUHIIA B MOJIAPHBIX cooTHOIIEeHUX 3:1:1. C 3Toil 11e/1bI0 B MEPHYIO KOJIOY
BMecTuMOCThi0 1000 MJ moMenaoT B3BELIEHHBIE HA aHAJUTUUYECKHUX BEcax
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HaBecku (1,7741£0,0010) r HuTpara nuHka 6-BogHoro, (0,4994+0,0010) r
cynbdara meau (1) 5-Bogroro u (0,7579+0,0010) r amerata cBHHIA 3-BOJHOTO
(100 SKBUBAJIEHTHBIE UM KOJUYECTBA METAJNIMYECKUX IIMHKA, MEJIM U CBUHLIA —
0,390 1, 0,127 r u 0,414 T cooTBETCTBEHHO). B K0JI0Y MEpHBIM HIJIUHIPOM MPUIIH-
Bar0T 20 MJI KOHUEHTPUPOBAHHOM a30THON KHUCIIOTHI (OCHLOPOMCHOCHID NPU Gbl-
nonnenuu onepayuu!) v ocie pacTBOPEHUS coield (MeTauIoB) JOOABIISIFOT J¥C-
TUJUTMPOBAHHYIO BOAY A0 METKU. [TonydeHHBI pacTBOp MMEET KOHIIEHTPAIIHIO
0,01 r-mMoJIb/1 MO YMME METaJIJIOB.
OCHOBHOM pacTBOp YCTOMUYMB B TEUEHUE 3 MECSIIEB.

[IpuroToBieHre CTaHAAPTHOrO pacTBopa. BcrnomorartenbHbi pacTBOp:
1,0 MJI OCHOBHOT'O pacTBOpa MOMEIIAIOT C MOMOIIbIO MUIETKH B MEPHYIO KOJIOY
BMecTUMOCThI0 100 M U 100aBISIOT 10 METKH AUCTUIUIMPOBAHHYIO BOAY, OUYH-
IICHHYIO OT METaJJIOB 00paboTKOI pacTBOpoM AUTH30HA. [lomydeHHBII pacTBOp
umeeT KoHreHTpamnuo 0,0001 r-MoJb/1 ¥ 10/KEH OBbITh UCIIOJIb30BaH B TEUCHHE pa-
0ouero JIHs.

Crannmaptasiii pactop: 1,0 mi BcmomorarensHoro pactsopa (0,0001 r-mois/m)
MOMEUIAI0T C MOMOUIBIO MUIMETKH B MEPHYIO K0JIOY BMecTUMOCThI0 100 Mt 1 jo-
OABJISIIOT JO METKHM JUCTHJUIMPOBAHHYIO BOJAY, OYMIIEHHYIO OT MeTauioB. CTaH-
napTHbIi pactBop uMmeeT koHIeHTpanuio 0,000001 r-mons/n (1x10°® Mr-mous/Mi)
U JIOJDKEH OBITh UCIIOIh30BaH B TeUeHUE paboyero JaHS.

[IIkany 3TalOHHBIX PACTBOPOB MPUTOTABIMBAIOT MO AJTOPUTMY, MPUBEICH-
HOMY B Ta0JI. 6. DKCTPAKIMIO PACTBOPOM TUTU30HA MPOBOJAT B ACIUTEIHLHON BO-
POHKE, IOCIIE PACCIOCHUS JKUIKOCTEM OPraHUYECKHM CJIOW CIMBAIOT B KOJIOPH-
METPUYECKYIO TPOOUPKY.

DTallOHHBIE PACTBOPHI CYMMBI TSDKEJIBIX METAJUIOB CTAOMIIbHBI B TEUEHUE pa-
0ouero nHs (6-8 YacoB).

Tabnuua 6
AJITOPUTM NPHUTOTOBJIEHHUS IIKAJIBI 3TAJJOHHBIX PACTBOPOB
CYMMBbI METAJIJIOB

KoauuectBo pacTBOpa, MJI

HaumenoBaHue pacTBopa u mopsiioK €ro
Howmep stasionHOro pacrsopa

HUCIIOJIb30BaHUA

1 2 3 4 5 6 7

CrangapTHBI pacTBOP CYMMBI MeETall-

JI0B ¢ KOHIeHTpanuei: 1x10 Mr-mois/ M 2,5 5 751125 | 20 25
Bona nuctuimpoBanHas OUMIIEHHAS 25,00| 22,50|20,00[17,50 12,50, 5,00
Bydepnsliii pactBop ITo 1,0 M1 B Kaxay10 npooy

PacTBOp nutH3ona ITo 2,0 M1 B Kax1y10 Ipooy

PactBOp ounmieHHOro aMmmuaka ITo 2 xamam B Ka Iyt nmpooy

Conepxanue cymMmbl MeTauioB B mpobe | 0 25 |5 75 125120 |25
06BbeMoM 25 M1, Mr-moJts/mit x10°

KoH1eHTpanus CyMMbl METAJLJIOB, 0 1 2 3 5 8 10
Mr-mMojb/a x 10

Ilpuzomoenenue 6yghepnvix 3manonnvIx pacmeopos.

ITpuroroBienne pacrBopa docdara Harpus nBy3amenieHHoro (0.2 r-Moib/n).
B3BemieHHy0 Ha aHaJIUTHYECKUX Becax HaBecky (28,3920+0,0001) r Ges-
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BOAHOTO (pocaTa HATPUS NBY3aMEIIEHUOTO, MPEABAPUTEIIHLHO BBHICYIIEHHOTO 0
nocTossHHOM Macchl npu (12045)°C (He gonmyckaTh paciiiaBjieHUs1 coJin!), momMe-
niarT B MepHYyto koa0y Ha 1000 mi, pacTtBopstoT B HeOosbioM (200-300 mi) ko-
JUYECTBE JUCTUIUIMPOBAHHON BOJIBI U JOBOJAST 00BEM pacTBOpa AUCTUILIUPO-
BaHHOU Bojou a0 1000 mu. Jlns crabwimzanuy pacTBOpa K HEMY J00aBIISIIOT
3-4 karuu Tonyona. [lonyueHHbll pacTBOp uMeeT KoHIeHTpauo 0,2 r-MoJib/1I.

[IpuroToBienue pactBopa JUMOHHOW KucaoThl (0,1 r-Momw/i). B3BemeHnHy10
Ha aHAJUTHUUYECKHUX Becax HaBecky (21,0140+0,0001) r KuCIOTH TUMOHHOM
1-BogHo# momemaroT B MepHyt0 kosi0y Ha 1000 mui, pactBopstoT B 200-300 M
JUCTUUTUPOBAHHON BOJBI U IOBOJST O0OBEM pacTBOpPa AUCTHUILUIMPOBAHHON BOJOU
10 1000 mut. [TomyuenHsIt pacTBOp uMeeT KoHIeHTpaluo 0,1 r-mous/m.

[Tpurorosnenue Oydepunix pacTBopoB. bydepHbie pacTBOpbI MpUrOTaBIU-
BAIOT COTJIacHO Tabj. 7 A TaKOTo AMana3oHa 3Ha4eHUIl BOJOPOJHOIO MOKa3a-
TeJs, KOTOPHI Hanboee XapakTepeH (BepOsATEH) AJIsl KOHTPOJIUPYEMBIX Cpe.

Tabnuua 7
CoctaB 0y(depHbIX pacTBOPOB /sl Pa3JIMYHBIX 3HAYeHuiT pH
(mo marubiM 'OCT 4919.2-77)
PactBop dochopHo- I:;CHT}}:IE EE_ PactBop docdop- Hi;f;ggﬁ
pH KHCJIOTO HATPUS cnoter (0,1 | pH HOKHCJIOTO HaTpusl |~
JBYX3aMEIICHHOTO JIBY3aMEIIEHHOTO
(0,2 r-momw/m), M F-MOIIE/), (0,2 r-momb/), Mt (0,1 r-mom/m)
MIT MUT
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
4,5 454 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
5,2 53,6 46,4 7,4 90,8 9,2
5,4 55,7 44,3 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 ¢ nmomoibio pH-meTpa us-
MepsIoT (pakTHueckoe 3HaueHue pH mo MeHsblle Mepe y Tpex pacTBOpOB — Ha rpa-
HUIIaX BBIOPAHHOTO JMana3oHa U B ero cepenuue. llpu HeyaoBIEeTBOPUTEIHHOM
coBnazieHuu (¢ TouHocThio Xyxke £ 0,1 enuuun pH) u3MepeHHbIX 3HaUeHU# ¢ Mpu-
BEJICHHBIMU B Ta0JI. 7 aHAM3UPYIOT U YCTPAHAIOT MPUYUHBI OTKJIOHEHUH (Hampu-
Mep, HENPABUIBHO MPHUIrOTOBICHHBIE PACTBOPHI, IOTEPS] KAYECTBA PEAKTHBOB, HE-
ucnpaBHocTh pH-MeTpa, omnbka onepartopa u ap.).

[Ipu momydeHun pe3ynbTaToOB, HE COBMAIAIONINX C JaHHBIMU Ta0J. 7, HO MPHU
ucnpaBHoM pH-metpe, nmpurortoBieHHas cepusi OypepHbIX PacTBOPOB TaKkKe MO-
&KeT ObITh UCIOJIb30BaHA /ISl BU3yaJIbHOT'O KOHTPOJISI BOJOPOIHOTO MOKa3aTels, C
ydeToM (akTHueckux BenuuuH pH pacTBOpoB.
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[IIxamy 3TajJOHHBIX PACTBOPOB MPUTOTABIMBAIOT IO AJITOPUTMY, MPHUBE-
JeHHOMY B Ta0i. 8. OrtajoHHble OyQepHble pPacTBOPbl CTAOWILHBI B TEUCHHE

2-3 nHen.

Tabnuua &

AJITOPUTM NPUTOTOBJIEHUSA IKAJbI Oy epHBIX 3TAJTOHHBIX PACTBOPOB

HanmenoBaHue uCnosb3yeMoro pacTeopa,
IIOCJIEIOBATEIBHOCTh  OIEPALAN

KonudecTBo ncmonbp3yemMoro pacteopa
(M) B pacuete Ha 100 mu1 TOTOBOTO
o0ydepHoro pactBopa

1. PactBOp docopHOKUCIOrO HATPUS
nBy3amenieHHoro (0,2 r-Moib/mn)

B coorBeTcTBUU ¢ TabI. 7

2. PacTBOp TMMOHHON KUCIOTHI
(0,1 r-momb/1)

B coorBeTcTBUM ¢ TaOI. 7

Kontpons pakrnueckux 3nauenuii pH 6ydepHbIx pacTBopoB

OTt60p 1o 5 M1 OT KaxA0ro OypepHOro pacTBOpa B KOJOPUMETPUUECKHUE MPOOUPKHU C

METKOM «5 MII»

3. PacTBOp yHHBEpCAJIbHOTO HHAMKATOPA

[To 4-5 xanens B Kaxayro npody o0be-
MOM 5 MII

Benuuuna pH stanonnoro 6ydepnoro
pacTBopa

B cooTBeTcTBUHM ¢ Taba. 7 1ub0 10 pe-
3ysabpTaTaM pH-uzmepenni




Ipunoowcenue 2
I[TPOTOKOJI UCCJIEAOBAHUA KAUECTBA BOJIbI

HaunmeHoBanue ucTouHuKa (BogoeMa)

Mecto B3aTHS TIPOOBI

Kewm B3siTa mpoba

Jlata (4uciio, 4yac) B3ATHS IPOOKI

YcnoBus xpaneHus IpoOkI (MPOJOJKATEIIEHOCTD, TEMIIEpaTypa)

I[aTa " BpPEMs IIPOBCACHUA aHAIN3a

Ol'[pelle.]'lﬂeMble noKa3aTe/in 1 pe3yJjibTaTbl aHAJINU30B

HaumenoBanue Hcnonp3yemslit METOA

Pesynprar
oKazaTeJs (obopynoBaHue)

3akJiouenue (BbIBOJIbI)

[Tognuce JlaTa

JlonoJIHUTeIbHbIE Hccie0BaHus (TIPU MOJA03PEHUH Ha 3arpsA3HEHHOCTD BOJIbI)

HpeﬂnonaraeMme IMPOMBIIIJICHHBIC 1 CEJbCKOXO03IHCTBECHHBIC 3arpsA3HCHUA

Pe3yJIl>TaTbl AOMOJIHUTEJIbHBIX aHAJIN30B

HaumenoBanue Hcnonb3yeMbiil METOT

Pesynbrar
MoKa3aTes (obopynoBaHue)

3akJroueHnue (BbIBOJIbI)

[Tognuce [ata
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Ilpunoowcenue 3

IIpuroroBJ/ieHne peareHTOB U PACTBOPOB /Uil AaHAJIN3A

B tabmn. IMPHUBECACHBI UCIIOJIb30BAHHBIC IIPHW OIIMCAHUN MCTOAUK OIIPCACIICHU,
PCAKTHUBEI U PACTBOPLI, U HUXKXC — MCTOAUKHU UX IIPUTOTOBJICHUS.

Tabnuua

HaumeHnoBanue peakTuBa (pacTBopa)

HpI/I OIpCaACIICHUN KAaKOI'0O ITIOKa3aTCJIA

UCIIOJIb3YEeTCs
1 2

by¢epnas cmech cyxas sHTapHO-OOpHast dTop

JlaHTaHAIM3aPUHKOMIIIIEKCOHOBBIM JIAK drop

PactBop OydepHbIit aMMHaYHBIN

OO011as )KECTKOCTD, KaJabI[Ui

PactBop Oydepnrbiii aneratusiii (pH 4,5)

AXKTUBHBIN XJIOP

PacTBop OydepHsIii arleraTHO-aMMOHUWHBIN

Kemeszo obOuiee

PactBop Oydepnsiii 6opatusiii (pH 8,0)

Mertaiibsl

PacTBOp BoccTaHoBHUTENS (XJI0pHAa 0JIOBA)

dochop

PactBop ruapokcuna Hatpus (10 %)

Kanpimii, xxene30 odmee

PacTBOp A1t CBSI3bIBAHMS. HUTPUTOB
(10 %-ubIit BOAHBINA pacTBOP CYIbhaMHHO-
BOM KMCIIOTHI)

dochop

PacTBOp MHIMKATOPAa METHUIOBOIO OpaHKe-
Boro (0,1 %)

KapOGoHnaTthbl, rupokapb0oHaThl

PacTBOp MHAMKAaTOpa YHUBEPCAIBLHOIO

pH

PacTBOp mHnukaropa genondraienHa

KapOGoHaThl, ruipokapb0oHaThl

PaCTBop HHAUKATOpa XpOM TCMHO-CHUHCTO
KHCIIOTHOI'O

O011ast )KECTKOCTD

PacTBOp Hoauna kanus mejso4yHomn

PactBopennslit kucinopon, bITK

PactBop kpaxmana (0,5 %)

AKTHUBHBIN XJIOp, pACTBOPEHHBIN KH-
ciopon, BITK

PactBop Monubmata aMmMOHMS dochop
PactBop Hutpara cepedpa (0,05 r-sxs/m) XJ1opubl
PactBop opTo-denantponmna (0,1 %) Keneso
PactBop canunmnosoit kuciaotsl (10 %) Hutpatsl
PactBop cepnoit kuciotsr (10 %) dochop

PactBop conm mapranna

PactBopennsiii kucinopon, bIIK

Pactop comnstHOM Kucnotsl (0,05 r-3kB/)

Kapb6onatsl, ruipokapOOHATHI

PactBop cepnoii kucnotsl (1:2)

PactBopennsii kucnopon, bIIK

PactBop consinoit kucinotsl (1:10)

Keneszo

PaCTBop COJIIHOKHUCJIOTO T'MAPOKCHUIIaMHUHA
(10 %)

Keneszo

PactBop tTHOCYnB(hata Hatpust (0,1 r-3kB/)

PactBopennsiii kuciopos, BITK

PactBop tpunona b (0,05 r-sxB/1)

OO01mas ’XeCTKOCTh, KaabIUi

PactBop xpomarta kanust (10 %)

XJI0puabI

Peaktus ['pucca, 1o 0,05

Hutputsl
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OkoH4aHue Ta0.

1 2
PeaktuB Heccnepa AMMOHMIA
CepHast KHCJI0Ta KOHIEHTPUPOBAHHAS XIIK (buxpomatHasi OKUCIISIEMOCTb)
PactBop 6uxpomarta kamus (0,25 H.) XIIK (6uxpomaTHast OKHCIISIEMOCTB )
PactBop nHMKaTopa pepponna XIIK (6buxpomartHasi OKUCIISIEMOCTb)
PactBop commn Mopa (0,25 H.), THTpOBaHHBIN XIIK (6uxpomaTHast OKUCIISIEMOCTB )
Cynedar pryru (ll) xpucrammyecknii 4.1.a., B
Karcynax o 0,2 r XIIK (6buxpomartHasi OKUCIISIEMOCTb)
Bopa, He conmepikaiasi BOCCTaHOBHTENEH JUIS
NepMaHraHaTHOM OKHCIISIEMOCTH IlepmanranaTHasi OKUCIISIEMOCTD
PactBop nepmanranara xammus (0,01 H., TuTpO-
BaHHBIN) [lepmaHTranaTHasi OKUCIISIEMOCTD
PactBop cepnoii kucnots! (1:3) mis nepmanra-
HATHOW OKHUCIISIEMOCTH ITepmaHranaTHast OKHCIIIEMOCTD
PactBop cepHoii kucnotsl (1:15) IlepmanranaTHasi OKUCIIIEMOCTh
PactBop maseneBoit kucnotsl (0,01 H.) [lepmanranaTHasi OKUCIISIEMOCTD
WNumukarop mypekcua o 0,03 r Kanpoui
CerneroBa coJib (TapTpat Kajausi-HaTpus) HuTtpat, ammonuit

Bydepnas cmech cyxast AsHTapHO-00pHas

3,60 r sHTapHOM KHUCIOTHI pacTuparoT B crynke ¢ 7,00 r 10-BogHOro terpa-
oopHokucnoro Hatpus Na,B,0;°10H,0. Cmech XpaHsT B MJIOTHO 3aKPBITOM CO-
cyne.

Boxa, He coaep:kamasi BOCCTAHOBHTeEJEH A NEPMAHIAHATHOM
OKHUCJIAEeMOCTH

Hcnonb3yloT AUCTUUITMPOBAHHYIO WM OMAMCTUIUIMPOBAHHYIO BOJY, HE CO-
JIEPIKAILYI0 OKHUCISIIONIMX BewecTB. [Ipu HEoOX0oAMMOCTH BOAY OYHMIIAIOT Clie-
nytomuM oopazoM. B neperonnyto Koja0y CTEKJISHHOW YCTaHOBKU JJISl TUCTHILIS-
MU BOJbI IOMEIAIOT 1 JI JUCTHWIIMPOBAaHHOM BOAbI. TyzAa e 100aBIAIOT CTEK-
JssHHOW muneTkor 10 My cepHOM KHUCIOTHI (2 MOJB/I) U HEOOIBIIONW H30BITOK
(1-2 mur) ocHoBHOTO pacTBopa nepmanranara kams (0,1 H.). Boxy nuctuumupyror,
nepBeie 100 M gucTmiLisTa OTOPACHIBAIOT, OCHOBHYIO (pakIMIO COOMPAIOT U
XpaHAT B CTEKJISHHOW OyTBUIN ¢ MpUTepTOil mpoOkoil. [Ipu xomocTtom ombiTe HA
NIEPMAHTaHATHYI OKHUCJIIEMOCTh PACXOJl PACTBOpA MEPMAHraHaTa Kajlus He J0J-
*eH npesbimath 0,1 MJI, B MPOTUBHOM cilydae NPOLEAYPY OUYMCTKH BOABI CIEIYET
HNOBTOPUTH WX UCIOJIB30BATh BOJY C MEHBIIUM COAEP)KAHUEM OPTaHHKHU.

1 00beM KOHIIEHTPUPOBAHHOW CEpHOW KHUCIOTHl KBaJU(UKALUU HE XY¥Ke
«4.71.a.» MEMJICHHO, MPU MOCTOSHHOM TMEpEMENIMBAHUM, OTBOJS BbIICISAIOIIEECS
TEIO (mexnuka Oezonacrhocmu!) no0aBISAIOT K 2 00beMaM JUCTUILTUPOBAHHOM
BOJIbI B moaxosmied nocyae. K temiomy (temneparypa 40° C) pactBopy 1o Kar-
asim go0asisaoT 0,01 H. pacTBOp MepMaHranara 10 CTabMIbHOTO 0JIeTHO-PO30BOTO
OTTEHKA.

JIaHTAaHAJM3APUHKOMIIJIEKCOHOBBIN JIAaK

Jlak roTOBAT CMEUIMBAHUEM CIIEIYIOIIUX PACTBOPOB.
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PactBop conu nanrtana. 1,293 r 6pomuctoro nantana LaBrz*7H,0 umu
0,905 r xnopucroro jantada LaCl;*6H,0 nomeraroT B MEpHYIO KOJIOY BMECTHMO-
cteio 100 M, npumBaroT 10 Mt kucnotsl (1:10) U 10BOAAT AUCTUIIIMPOBAHHOM
BOJIOM O METKH.

Amvmvuaunbeii  Oydepnsrii pactBop. 20,0 T yKCYCHOKHCIOTO aMMOHHS
CH3COONH, pactBopsitoT B MepHOii kos10e BMecTHMOCThIO 100 M B 30-50 mut muc-
TUWUIMPOBAHHOM BOJIbL, ipuiuBatoT 10 mi 25 %-Horo pacTBopa aMMHaKka v JOBOJST
70 METKH JUCTHILIMpOBaHHON Boo. (TexHHKa 0e30macHOCTH!).

PacTBop anuszapunkoMiuiekcoHa. 0,240 r anu3apuHKOMILIEKCOHA TOMEIIa-
10T B HEOOJIBIION CTaKaHYMK WJIM CTEKJISAHHBIN OIOKC, mpuiauBaroT 11 mu ammu-
agyHOTO OYy(epHOTrO pacTBOpa M PACTHPAIOT CTEKISSHHOW MAJIOYKOW JO TOJHOTO
pacTBOPEHHUS PEAKTUBA.

AneratHbii  OydepHblii pactBop. 41,0 T YKCYCHOKHUCIOTO aMMOHHS
CH3;COONH, nmomemiatoT B MepHYI Koj0y BMecTUMOCThIO 250 mii. Cob cMayu-
BAIOT JUCTUJUIMPOBAHHOM BOJIOW, MpuiuBatoT 30 M1 JeISTHOM YKCYCHOM KUCJIOTHI U
JOBOJIAT 00BEM PacTBOpPA JO METKH JUCTHILTMpoBaHHOU Bojoi. (Texnuka 6e30-
MacHoOCTH!).

JlaHTaHAJIM3aPUHKOMIIEKCOHOBBIA JIaK TOTOBSIT M3 YKa3aHHBIX PacTBOPOB
cienyrommM obpazoM. B mepHyto koinby BMecTuMocThio 1 11 HanmuBaroT 50,0 mi
pacTBopa CoJi JlaHTaHa, MPUOABIAIOT Bech 00beM (250 mur) ameraTHoro Oydep-
HOT'O pacTBopa U Bechb 00beM (11,0 M) pacTBOpa aau3apUHKOMILIIEKCOHA, MPH-
auBatoT 500 MJI alleTOHA U IOBOJAST NUCTUILIMPOBAHHOM BOOUM 10 MeTKH. BBUmy
TOKCUYHOCTHU Y TOPIOYECTHU all€TOHA PEAKTUB MPUTOTABIMBAIOT MOJ TAroul. Pac-
TBOP XPaHSAT B CKIISTHKE U3 CTEKJIa C IPUTEPTOM MPOOKOH B TEMHOM MECTE.

PacTrBop 6uxpomara kaaus (0,25 H.)

buxpomar kanus K,Cr,O; npeaBapuTelbHO BBICYHUIMBAIOT B T€UEHHUE 2 Y.
npu temrneparype 105 °C. HaBecky 12,258 r BICYIIIEHHOTO OMXpomaTta Kajusl 1o-
MEIIAIT B MEPHYIO KOJIOYy BMecTUMOCThIO 1 11, pactBopsitoT B 200-300 M gwuc-
TUJUTMPOBAHHOM BOJIbI. OOBEM pacTBOpa MOBOIAT 10 | J1 IUCTHILTUPOBAHHOM BO-
JIOH.

PacTBOop OydepHbId aMMUuAYHBI

20 r xsopuaa ammMoHus pactBopsaroT B 200-300 M1 AUCTUIIMPOBAHHOM BOJIbI,
no6apisiroT 100 Mt 25 %-Horo pacTBopa BOAHOTO aMMMaKa M JIOBOJAT 00bEM pac-
TBOpA 10 | JT AUCTUIIMPOBAHHON BOJOM.

PacTBop Oy¢epublii aueratusiii (pH 4,5)

102 M yKCYCHOM KHCTIOTHI C KOHIIEHTpaIe 1 r-Moub/a (MpUroTaBaIuBaeTCs
pactBoperueM 60 r JeasHOW YKCYCHOM KUCIOTHI B 1 JI AMCTUIUIMPOBAHHOMU BO-
Iel) 1 98 MIT pacTBOpa alerara HaTpusl C KOHIEHTpauuei 1 r-Momib/a (mpuroras-
nuBaeTca pactBopeHuem 136,1 r anerara HaTpuUs TPEXBOAHOTO B | 1 AMCTHILIMPO-
BAaHHOW BOJIbI) IIOMENIAIOT B MEPHYIO KOJIOY BMECTUMOCTBIO | J1 ¥ IOBOZST 10 METKU
JUCTUJUIMPOBAHHOW BOJOM, NMPEABAPUTEIBLHO CBEKENPOKUIITYCHHON U OXJIAXKICH-
HOM (11 ynanenus pacrBopenHoro CO»).
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PacTBop OydepHblil alleTaTHO-AMMOHUHBIN

250 r ykcycHnokucioro ammonuss CH3COONH, pactBopsitor B 150 M1 auc-
TUJTMPOBaHHOM BOjbI. JloGaBisitor 700 MiT JIeIHOM YKCYCHON KHCJIOTBI U JIOBO-
14T 00veM 10 1000 mur quctuinpoBanHoi Bogoi. (TexHuka 6e3omacHocT!).

PacTBop Oydepnbiii 6opaTnbiii (pH 8,0)

CwmemmBaror 55,9 mu pactBopa Oypel Na,B,0; - 10H,0 ¢ koHuenTparueit
0,05 r-skB/1 ¢ 44,1 M pacTBOpa CONSTHON KUCIOTHI ¢ KoHIeHTpanuen 0,1 r-3kxB/1
(I'OCT 4819.2). Komnonentsl 0y¢epHOro pacTBopa MPUTOTABIUBAIOT HA OYHU-
HIEHHOM OT METAaJIOB TUCTUIJTIMPOBAHHON BOJIE.

PacTBOp BoCccTaHOBUTEIA

1,95 r kpucrammyeckoro HeBsiBeTpeHHOro SNCly-2H,0 pactBopstor B 50 M
13,6 %-noii comsHOM kucnoThl (K 18,4 Mia 37 %-nHoil koHueHntpupoBannoit HC1
no6aBnsaoT 31,6 M qucTITUpoBaHHOW BOABI). CyCIEH3UIO THIATEIHHO TEpe-
MEIIHMBAIOT, XPAHST B MPOXJIaJHOM MECTE B CKJISIHKE U3 TEMHOTO CTeKJa. PacTBop
yCTOWUMB B TeueHue | roxa.

PacTtBop ruapokcuaa narpus (10 %)

10 r rugpokcuaa HaTpus pacTBOPSAOT B 90 MII AUCTUIUIMPOBAHHON BOJIBI.
PacTBOp XpaHST B IepMETUYHO 3aKPHITOM MOJMATHICHOBOM cocyne. (TexHuka
0e3omacHocTH!).

PacTrBop ans cBsa3piBaHusa HUTPUTOB (10 %-HbIil BOAHBIN pacTBOp
CYJb(PaAMHUHOBOM KUCJIOTHI)

Ha ananutnyeckux Becax B3BemmBaroT 10,0 r cyiab(haMUHOBON KUCIIOTHI, Tie-
PEHOCAT B KOHUYECKYIO KOJIOy, 100aBisitoT 100 M AUCTUILTMPOBAHHOM BOJIbI, TIIA-
TEJIbHO MEPEMEIINBAIOT COAEPKUMOE KOJIObI. PacTBOp XPaHAT B POXJIaTHOM MECTE
B CKJISIHKE U3 TEMHOI'O CTEKJIA.

PacTBOp HHANMKATOpPa MeTHJIOBOT0 opanxkeBoro (0,1 %)

0,1 r uaauKaTopa pacTBOpAOT B 80 M ropsdel JUCTUILIMPOBAHHON BOJBI U
M0 OXJIKJICHUH JOBOISAT 00bEM pacTBOpa AUCTUILTUPOBAHHON BoAoH 10 100 mi.

PacTBOp MHAMKATOpPA YHUBEPCAJIBHOIO

PactBop A, 0,10 r uHaukaTopa GPOMTUMOJIOBOTO CHHErO MOMEIAT B (dap-
(GbOpOBYIO CTYNIKY U pacTBOPSIOT ¢ pactupaHueM B 8,0 Mul pacTBopa THAPOKCUIA
Hatpus ¢ koHueHTpanueit 0,02 r-sks/n. Tyna ke npubasnsaoT 50 M 3TUIOBOTO
CIUpTa-peKTU(UKaTa, MIEPEHOCAT CMECh B MEPHYIO KOJOY BMECTUMOCTBIO 250 Ml
U JI0BOJSIT 00bEM pacTBOpa JUCTUIITMPOBAHHOM BOJOM 10 METKHU.

PactBop b, 0,025 r uHaukaTopa METUJIOBOIO KPAacHOTO MOMEILIAIOT B (ap-
(GbOpOBYIO CTYNIKY M pacTBOPSIOT C pacTupaHueM B 4,6 Ml pacTBOpa THAPOKCUIA
HaTpus ¢ koHreHTpauueit 0,02 r-sks/n. Tyzaa xe npubasisoT 50 M 3TUIIOBOTO
cnupTa-pekTu(duKaTa, IepeHOCsIT CMECh B MEPHYIO KOJIOY BMECTUMOCTHIO 250 Mt
U JIOBOJIAT 00bEM pacTBOpA NUCTUIUIMPOBAHHON BOJION JJO METKH.

PactBopel A n b cmemmuBarT B cootHomeHun 1:1. PacTtBop yHuBepcanb-
HOT'0 MHJIMKATOPA YCTOMYUB MPU XPaHECHUMU.

PacrBop muauxkaropa ¢penonpranenna

1 r cyxoro npenapara ¢eHoyipTarenHa B MepHoi kosidoe Ha 1000 mi pac-
TBOPsAIOT B 800 MJI ropsiueil TUCTHUILUTMPOBAHHON BOJBI U MOCJE OXJIAKAEHUS J0-
BOJISIT 00BbEM pacTBOpA AUCTUINIUPOBAHHOU BOI0M 10 1000 M.
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PacrBop mHaukaropa peppouHa

B wmepuyto komby Bmectumocthio 100 mn BHocAT HaBecku 1,485 T
1,10-dpenantpoamrna C,HgN,-H,SO4, 0,695 r cynbdara xenesa (1) 7-sognoro Fe-
SO4-7H,0 u 20-30 mut qucTUUITMpOBaHHOM BOIBL. [locie pacTBopeHHs CoAepKUMO-
ro 00beM pactBopa 10BoAT 10 100 M1 AUCTUIIMPOBAHHOW BOJIOM.

PactBop uHmumkaTopa ycTroiuuB He Oosiee 3 MecsleB MpPU XpaHEHUH B
CKJISIHKE U3 TEMHOI'O CTEKJIA.

PacTBOp MHAMKATOpPA XPOM TEeMHO-CHHEr0 KHCJIOTHOTO

0,5 r cyxoro npenapata pacTBopsatoT B 20 M pacTBopa OypepHOro aMmmu-
a4yHOro 1 0BOAAT 10 100 MJI 3TUIOBBIM CIIUPTOM.

PacrBop ioauaa Kajaus MeJ0YHOMN

PacTBOp mpuroTaBiauMBarOT, CMEMIMBas pacTBOPHI () U (0) cleayrmero co-
craBa: a) pactBop 150 r ioguna xanusg B 100 Ma nuctuinpoBaHHoM Bojwl. [laH-
HBIIl pacTBOpP MPUTOTABIMBAKOT C MCIOJb30BAHUEM HOAMAA Kajaus, CHEHHAIBHO
OYMILIEHHOTO OT CJIeJJ0B CBOOOAHOTO 10/1a;

0) pactBop 500 r ruapokcuaa Hatpus B 500 Ma AUCTUILTUPOBAHHOW BOJBI,
NpeBapUTEIbHO MPOKUMSTYEHHON U OxJaxJaeHHOo. O0beM CMENIaHHOTO pac-
TBOpa IOBOAAT B moaxoxasuiei nocyae Ao 1000 M JucTUIMPOBAaHHOW BOJIOM.
(Texnuka 0e3omacHocTn!).

PacTBop kpaxmaJa (0,5 %)

0,5 r pacTBOpUMOro Kpaxmalia pazMemunBaroT ¢ 10 Ma BOAbI 10 HOJIyYEHUS
OJIHOPOJIHOM CMECH, MEJIJIEHHO BJIMBAIOT MPHU NepeMemBanud B 90 M Kumsiien
BOJbI U KUIATAT 2-3 MuH. PactBOp (QuUIbTpyIOT uepe3 IIOTHBIA 00€330JICHHBIN
GbuUIBTp, MpeIBaApPUTEIILHO TPUXKIBI TPOMBITHIN Topsiueit Bojioi. PacTBop ycToituus
1o 1 Mecdna npu XpaHEeHUH B MPOXJIAJHOM 3aT€MHEHHOM Mecte. IIpu moneBbix
paboTax peKOMEHIYeTCsl MCMOJb30BaTh PacTBOpP, MPUTOTOBICHHBIA NEpea Hauda-
J0M padorT.

PacTBop MoaubaarTa

25 r wmonubpata aMMOHMS 4-BOJHOTO aMMOHHS MOJIMOJEHOBOKHUCIIOTO
(NH4)sM070y4 - 4HyO pactBopsitor B MepHo# kojibe Ha 1000 mi B 600 M muc-
TUJUIMPOBAHHON BOJABI. K 3TOMYy pacTBOpy OCTOPOKHO, IPU OXJIXKACHUH, 100aB-
as1t0T 337 Mi KOHIIEHTprpoBaHHOUM 98 Y%-Holi cepHOl kucioThl. (TexHuka 6e3omac-
Hoctu!). [Tocne oxmaxkaeHus JONOIHUTE 00beM pacTBopa 10 MeTku (1 1) mucTuum-
poBaHHOM BOJI0M. PacTBOp XpaHAT B OYTHUIM U3 TEMHOTO CTEKJIA C MPUTEPTON MPoO-
koil. [Tonp30BaThbest pacTBOPOM MOKHO 4yepe3 48 4acoB MOCIIE MTPUTOTOBJICHUS.

PacTtBop Hutrpara cepedpa (0,05 r-asks/xa)

PacTBOop mpuroTtaBiuBalT u3 (UKCaHaNIa WM U3 Ipernapara CoJM a30THO-
Kucioro cepedbpa. B mocnennem cimydae HaBecky 8,5 r AgQNO;3 pactBopsitot B 1 11
JUCTUILTUPOBAHHON BOjbl. KOHIIEHTpaluio (HOpMadbHOCTh) pacTBOpa yCTaHaB-
JUBAIOT MO PacTBOPY XJopuaa HaTpus ¢ KoHueHTpanuei 0,05-1 r-sks/n, mpuro-
TOBJIEHHOMY U3 (hukcaHana. PacTBop HEOOXOIMMO XPaHUTh B CKJISTHKE U3 TEMHOIO
CTEeKJIa (B 3aTEMHEHHOM MECTE).
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PacTtBop oprodenantpoaunna (0,1 %)

0,10 r monoruapara oprtodenantposuna Ci,HgN,*H,O pactBopsitor B
100 M1 IMCTUIIMPOBAHHOM BOJIbI, MOJKUCICHHON 3-4 KarIsIMU COJITHOW KUCIIOTHI
(1:1). PacTBOp XpaHsT B TEMHOM CTEKJIIHHOM COCYZE C IPUTEPTON MPOOKOIA.

PactBop nepmanranara xkaaus (0,01 H., THTPOBaAHHBIN)

OcnoBHot pactBop (0,1 H.). HaBecky okono 3,2 T nepmanranara kaiauss KMnOy,
MOMEIIAIOT B MEPHYIO KOJIOY BMECTUMOCTBIO 1 J1 M pacTBOPSIOT B JUCTUILTUPOBAH-
Hoi Boje. [loBomsT oObeM pacTtBopa 1m0 1 1. PacTBOp MOYKHO MIPUMEHSITH HE paHee
yeM uepe3 2-3 Henenu. YUCTsIi pacTBOp CIIMBAKOT U XPAHST B TEMHOW CKJISTHKE.

Pa6ouwnit pactBop (0,01 #.). [Tunerkoit BBoasT 100 M OTCTOSIBIIETOCS OCHOB-
HOTO PacTBOpa B MEPHYIO KOJIOY BMECTUMOCTHIO 1 JI, JOBOJSAT 0OBEM pacTBOpa IucC-
TWIMPOBAHHOU BOjOM 10 1 11, mepemennBaioT. PacTBop crabuieH B TeueHHE He-
CKOJIBKMX MECSIIEB IPU YCJIOBUU XPaHEHUSI B TEMHOTE. Uepe3 HECKOIbKO JHEHN yc-
TaHABJIMBAIOT TUTP pacTBopa. JJsi 3TOro B KOHUYECKYI0 Koji0y HanuBaroT 100 mu
JUCTWTMPOBAHHOM BOJIbI, prbaBisitoT 10 Mt 0,01 H. pacTBOpa MIaBEIEBOM KUCIOTHI
u 5 mu pactBopa cepHor KUCIOTHI (1:3). MOXKHO HUCIIONB30BaTh U OTTUTPOBAHHYIO
npoOy mocie onpeAeseHrs: OKUCISIEMOCTH, B TOM CIIydae KUCIOTY He MPUOAaBIISIOT.
Cwmech HarpeBaroT 10 KumeHus u, cierka oxyuaaue (1o 80-90 °C), tutpyrot 0,01 u.
pacTBOPOM MepMaHraHaTa Kajus J0 cJ1ad0-po30BOM OKPACKU, HE MCUYE3aIOIIEH B Te-
yenue He MeHee 30 c. [lompaBka K TUTPY pacCUMTHIBAETCS KaK OTHOIIEHHE 00bema
pactBopa 0,01 H. maBeneBoit kucnotsl (10 M) k 00beMy pacTBOpa NMEpMaHTraHarTa,
U3pacX0JOBAaHHOTO HAa TUTPOBAHUE.

PactBop canunmnoBoit kuciaoTsl (10 %)

10,0 r camummmoBoit kucnotel win 10,0 T cCaTMIIMIIOBO-KUCIIOTO HATPHSI pac-
TBOPSAIOT B 90 MJI ATHJIOBOTO crupTa (B Cly4yae CAIMIIMIOBON KHUCIIOTHI) JIUOO B
90 M1 TUCTUIIMPOBAHHOM BOIBI (B CIIy4ae CAIMIIUIOBO-KUCIOTO HATPUSA).

PacTBop cepHoii kucsaorsl (1:2)

K 20 My 1ucTuuiMpoBaHHOM BOJIBI MOCTENEHHO MPU NEPEMEIIMBAHUM J0OaB-
as110T 10 MII KOHIEHTPUPOBAHHOM cepHoii kucioThl. (TexHuka 6e3onmacHocTH!).

PacTBop cepHoii kucaorsl (1:15) 1 nepMmaHraHaTHom
OKHCJIIEMOCTH

1 06beM KOHIEHTPUPOBAHHOW CEPHOW KHCIIOTHI KBATU(DUKAIMU HE XYXKE «4.]1.a%»
MEJJICHHO, NPY TIOCTOSTHHOM TIepEeMEIIIMBAHUU, OTBO/IS BbIestoneecs Terio (TexHu-
Ka 0e3omacHocTH!) 100ABISIOT K 14 00beMaM TUCTHIITMPOBAHHON BOJIBI B TTOIXOJISIICH
nocyze. K temomy (temniepatypa 40 °C) pactBopy mo karisim godasmustor 0,01 H.
pacTBOp MepMaHraHaTa JI0 CTaOMIBHOTO OJIETHO-PO30BOTO OTTEHKA.

PactBOp cepHoii kucaotTsl (10 %)

B mepnyto kondy BMectumocThio 100 mut momemator 20-30 M1 AUCTUILTUPOBAH-
HOM BoZbL. Tyza e MOCTENEeHHO, MPU MEPEMEINBAHUH, T00ABIISIOT MUMETKON 5,4 M
KOHIICHTpUPOBaHHON cepHOi kuciioThl. (TexHuka Ge3somacHoctu!). PactBop mepe-
MEIMBAIOT MOKAYMBAHUEM U T00ABJISIOT IUCTUUITMPOBAHHYIO BOAy /10 MeTku 100 mut.

PacTBOp cooiv Mmapranua

PacTBOp npuroTaBiMBaroT B MOAXOAALIEH Nocye U3 4-BOJAHOTO Cyjb(ara Map-
ratia (koHueHrparus 480 r/m1) m1bo 4-BoIHOTO XJIOpHAa MapraHia (KOHIICHTPAIIUsI
425 1/11) B AMCTUILTMPOBAHHOM BOJIE.
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PacTBop coam Mopa (0,25 H.), THATPOBaAHHBIH

B wmepnyto konby Bmectumocthio 1 1 momemarT 49,0 r comu Mopa
(NH,),Fe(SO4),-6H,0 u 100-150 mn mucTiyuiMpoBaHHOM BObL Tya jke OCTOPOIKHO
TOOABIISFOT TpU TiepeMenBaHuy 10 MJT KOHIIEHTpUpPOBaHHOW cepHOM KHUCIOTHI (Tex-
HHKA 0€30MacHOCTH!), 1OCjIe Yero JIOBOIAT 00BheM pacTBOpa IUCTHIUTHPOBAHHOM
BOJ10# 710 1 1. XpaHAT pacTBOP B IUIOTHO 3aKPBITOM TOCy i€ HEe Oosee 6 Mec.

Tutp (TOYHYIO KOHLIEHTPALMIO) 3TOr0 pacTBOpa YCTAHABIMBAIOT IO PACTBOPY
ouxpomara kanus (0,25 H.) nepen cepueit onpeneneHuid. [[st 3Toro B KOHUYECKYIO
K010y Ha 500 mu1 momemaroT 25 MJ1 pacTBopa Ouxpomara, J00aBISIFOT 225 MIT AHC-
TUJUTUPOBAHHON BOJbI M 20 MJI KOHIICHTPUPOBAHHON cepHOM KHCIOTHI (TexHmka
0e3onacHocTH!). PacTBOpY HarOT OCTBITH, MOCJE YEro MUIETKOW-KANCeIbHUIICH K
HeMy MpuOaBIsIOT 3-4 Karii pacTBopa MHAUKaTopa (hepporHa U TUTPYIOT PaCTBOPOM
coimu Mopa.

Tutp pactBopa conu Mopa B I-3KB/J1 paCCUUTHIBAIOT MO (popMyIIe:

c - (0,25%xV;) |

M VM
rae: 0,25 — KkoHUEHTpaIus pacTBopa OuxpomaTa Kaiaus, r-9KB/J;

Vi 1 V) — 00beMbI PaCTBOPOB: B3SITOTO JIJIsi THTPOBAHUS PAaCTBOpa OMXpomara
U U3PACX0JIOBAHHOTO HAa TUTPOBAHUE pacTBopa coiau Mopa, mil.

PactBop cossinoit kucaotsl (0,05 r-3xB/i)

PactBop mpuroTtaBiauBalOT W3 (PUKCaHaNa, UCHOJIBb3Ys TUCTUIIIMPOBAHHYIO
BOJY.

PactBop coasinoii kucaorsl (1:10)

K 10 My AMCTUIIMPOBAHHOM BOJBI MOCTENEHHO MPU MEPEMEIIUBAHUU J0-
0aBis0T 1 MJI KOHUEHTPUPOBAHHOW coJsiHOM KHUCHOTHL. (TexHumka Oe3omacHo-
cTm!).

PacTBOp coasitHOKHCJIOTO ruapokcuaamuna (10 %)

10,0 v consHOokucioro ruapokcuiaamuaa (NH,OHeHCI) pactBopsitor B
90 MJ1 TUCTUIIUPOBAHHOUN BOJIBI.

PacTBop Tnocyasdara narpusa (O r-aks/a u 0,02 r-aks/x)

[TpuroraBnuBaroTCs M3 ammyibl (UKcaHada (CTaHAAPT-TUTPA) TUOCYIbdara
HaTpus («0,1 T-3KB/7»).

Jlns mpuroToBIeHHUs pacTBopa THOCYibdata ¢ KoHIeHTpamuei 0,1 r-skB/n
COJICPKUMOE aMITyJIbl KOJHMUYECTBEHHO MEPEHOCIT B MepHyl0 Koil0y Ha 1000 mu.
Tyna xe no6aBisroT 200-300 MJI CBEKETIPOKUIITYCHHON U OXJTKICHHONW JAUCTUII-
JMPOBAHHOW BOJIBI. THOCYIB(AT paCTBOPSIOT B YKa3aHHOM KOJIMYECTBE BOJIBI, TI0-
cJIe 4ero 00heM pacTBOpa B MEPHOM KOJIOE TOBOMAT JO METKH TaKOW e TUCTHUII-
JAUpOBaHHOU BOJOH. [IpuroToBiaeHHOrO pacTBOpa TUOCYIb(haTa JOCTATOYHO AJIs
BoinosiHeHus 1000 u 6osiee aHanmM30B.

Jliis mpurotoBienust 0,02 r-3KB/1 pacTtBopa THOCyIbGara 20,0 Ma pacTBOpa C
koHueHTparmeit 0,1 r-3kB/J1, OTMEpEHHbIE C MOMOIIBIO LUIUHIPA, TOMEIIAIOT B Mep-
Hyt0 KosiOy Ha 100 mi1, mociie yero oobeM pacTBopa B MEPHOM KOJIOE TOBOJAT 10 MET-
KU JTUCTUIUIMPOBAHHOM BOIOM.
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J11s1 TOBBITIIEHNS CTAa0MIIBHOCTH PACTBOPOB THOCYIIb(aTa K HUM clieayeT mo0a-
BUTh 10 MJI aMWJIOBOTO WM M300yTUJIOBOrO crimpTa (Jubo 1-2 Ma kcuiona uiu
xjopodopma) Ha 1 11 pacTBOpa.

PacTBophI HCNONB3YIOT HE paHee yeM dyepe3 10 nHel nocsie mpuroToBICHHUS.

B nporuecce ncnonb3oBaHusg pacTBopa CienyeT NMEePUOAUYECKH (Hampumep,
nepej HavyajioM MOJIEBBIX pabOT) yCTaHaBIMBATh TOYHYIO KOHIICHTPALMIO CTaH-
JApTHOTO pacTBOpa THUOCYJb(aTa METOJIOM TUTPOBAHUSI PACTBOPOM OMUXpoMara
KaJTu.

PacTrBop Tpuiaona b (0,05 r-aks/xa)

PactBop mpuroraBnuBarOT U3 (UKCaHaNa, UCIOIB3YS AUCTUILTUPOBAHHYIO
BOZY.

PacTBop xpomara kaaus (10 %)

10,0 r K,CrO,4 pactBopsitoT B 90 M1 TUCTUITUPOBAHHOMN BO/IBI.

PactBop maBesaeBoii kucjaorol (0,01 H.) aa8 nepMaHraHaTHOM
OKHCJAEeMOCTH

OcHoBHnoil pactBop (0,1 H.) roToBsT U3 PuKcaHana unm HaBecku. HaBecky
6,3030 r maBeneBod kucioThl 2-BoaHoi H,C,04°2H,0 xBamudukaruu
Y./1.a. TOMEMIAIOT B MEPHYIO KOJI0Y BMECTUMOCTBIO 1 JI M pacTBOPSIIOT B pacTBOPE
cepHoit kucnoTsl (1:15). HoBoaat oO0bem pactBopa a0 1 1. PacTBop cTtabuiieH B Te-
YeHHe
6 Mec. Ipu XpaHEHUH B TEMHOM MECTE.

Cranpaptabiid pactBop (0,01 H.). 100 My OCHOBHOTO pacTBOpa IIABEIEBOM
KHUCJIOTHI TTIOMEINAIOT B MEPHYIO KOJIOY BMECTUMOCTBIO 1 JI, TOBOJSAT 00bEM pacTBO-
pa 10 1 1 qucTHIIMPOBAaHHOW BOJAOHM M mepememnBaroT. PacTBop crabuiieH B Te-
yeHue 2 Henelb. PacTBOp MOXKHO TakKe MPUTOTOBUTH M3 (UKCaHANIA WUIH
HaBecku 0,6303 r H,C,04°2H,0 kBanuduxanuu 4.1.a., paCTBOPEHUEM HaBEC-
KH B pacTBope cepHoil KucioThl (1:15) B MmepHO# K010 BMECTUMOCTBIO 1 11 U J0-
BeJleHMEM 00beMa pactBopa Jio 1 1.

PeaxkrTus I'pucca

Hcnone3yloT peakTuB, NMPUOOPETEHHBI B TOPTOBOM CETH, JIMOO MPUTOTOB-
JICHHBINA clienyromuM o0pa3oM. TIaTenbHO CMEIIUBAIOT PACTEPTHIE B CTYIIKE 10
MOpoIIKooopa3Horo coctosiHus 89,0 r BuHHOKaMeHHOUW kuciothl, 10,0 T cynbda-
HUJ0BOM KucnoThl U 1,0 T anbda-HapTunamuna. ['epMeTHYHO 3aKpBITHIM PEaKTHB
IPY XPAaHEHUH B TEMHOM MECTE JTOJDKEH OCTaBaThCs OCCIIBETHHIM.

PeakTus Heccaepa

Hcnonp3ytoT peakTuB, MPpUOOPETEHHBINH B TOPTOBOM CETH.

CepHasi KHCJIOTA KOHIEHTPUPOBAHHASA

CepHas kucnoTa KOHLEHTpupoBaHHas (. 1,84 r/cm’) KBaTM(UKAIIIN HE
HUKE «U.J1.2».



Ipunoorcenue 4

TepMUHBI U onIpeaeTeHUs

TepmuH

Onpenenenue

1

2

BoaHblil 00BEKT

CocpenoTodyeHre Boj Ha MOBEPXHOCTU CYIIH
B ¢opmax ee penpeda OO B Heapax,
UMEIOIIee TPAHMIIBI, 00HEM U YEPThI BOJHOTO
peKHUMA.

HOBCpXHOCTHLIe BOJbI

BO,Z[BI, IMOCTOSAHHO HWJIM BPEMCHHO Haxo-
JAMUECA B IMMOBCPXHOCTHBIX BOJHBIX 00BEK-
Tax.

[ToBEpXHOCTHBIN BOJIOTOK

[ToBepXHOCTHBI BOJHBIA OOBEKT C He-
MIPEPBIBHBIM JBUKEHUEM BOJ.

IIoBEpXHOCTHBIN BOJOEM

[ToBepxXHOCTHBIM BOAHBI OOBEKT, Mpea-
CTaBJSIIOMIANA COOOM COCPEAOTOYCHHUE BOJ C
3aMEJICHHBIM BOJIOOOMEHOM B €CTECTBEH-
HBIX WJIM UCKYCCTBEHHBIX BIIQ/INHAX.

baccelin IIOBEPXHOCTHOTO
BOJHOTO 00BekTa (OacceitH
BOJTHOTO OOBEKTA)

Tepputopusi, BKIIOYAIONmas BOAOCOOPHBIE
IUIOIIAAN TUAPABIUYECKH CBSI3aHHBIX BOJO-
€MOB M BOJIOTOKOB, TJIaBHBIA M3 KOTOPBIX
BI1AJIA€T B MOPE UJTU 03EPO.

3arpsi3HeHHE BOJHBIX OOBEK-
TOB

COpoc WM TIOCTYIUICHHE BEIIECTB HHBIM
CII0cOOOM B BOJIHbIE OOBEKTHI, a TaKKe 00pa-
30BaHHE B HUX BPEIHBIX BEIIECTB, KOTOPHIE
YXYAIIAI0T Ka4€CTBO MOBEPXHOCTHBIX M TIOJI-
3eMHBIX BOJI, OTPAaHUYMBAIOT UCIIOJIb30BAHUE
100 HETraTHBHO BJIUSIOT Ha COCTOSHUE JTHA U
OeperoB BOJHBIX OOHEKTOB.

HctouHuk 3arpsA3HCHUA BOJ

IIo I'OCT 17.1.1.01.

3arpsi3HsIOIIEe BOIY BEIIECTBO
(3arpsi3HsIOIIee BEIIECTBO)

IIo I'OCT 17.1.1.01.

3anH3HCHI/I€ BOAbI BOOOCEMOB U
BOJOTOKOB

HpOI_ICCC W3MEHEHMSI COCTaBa U CBOMCTB BO-
bl BOAOEMOB M BOJOTOKOB IIOA BJIMWAHHEM
MNOCTYyIIAarOmIUX B BOAY 3arpsA3HAOINIUX BC-
meCTB, MUKPOOPTraHn3MoOB, TCILJIA, IIPHUBOAA-
X K YXYJAIICHUIO Ka4CCTBA BOJIbI.

3arpsiI3HEHHOCTh  BOJIBI  BOJIO-
€MOB U BOJOTOKOB

CopnepxaHue B BOJAE 3arpsi3HAIOIIMX Be-
IIECTB, BBI3BIBAIOIIEE HApPYIICHWE HOPM Ka-
4eCTBa BOJBI.

[TyHkT HaOMIOAEHUN 32 3arps3-
HEHHEM MOBEPXHOCTHBIX BOJ

Tlo PJT 52.24.309-92.

KauecTBO BOAEI

IIo I'OCT 17.1.1.01.

Hopwmbl kauecTBa BOJIBI

ITo I'OCT 17.1.1.01.
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[Iponomxenue

1 2
CocTosiHUE BOOHOIO OOBEKTA [ToI'OCT 17.1.1.01.
Bonononn3oBanue [IoTTOCT 17.1.1.01.
Bonomnonn3oBarens ['paxxnaHnH WM FOPUANYECKOE MO, KOTO-

pPBIM  TIPEIOCTABIICHBI
BOJIHBIMU O0OBEKTAMHU.

ImpaBa II1OJIb30BAHHUA

CTOYHEBIE BOJIBI

[To I'OCT 17.1.1.01.

HOpMaTI/IBHO-O‘{I/IHICHHBIC
CTOYHBIC BOJBbI

IIo I'OCT 17.1.1.01.

JInmmuTHpYyOIMI IIPU3HAK
BPETHOCTH BEILIECTBA B BOJIE

[To I'OCT 17.1.1.01.

CTBOp yHKTa HAOJIIOICHUM

Tlo PJT 52.24.309-92.

Beptukane nyHkTa HaOmrOI€-
HUU

Tlo PJT 52.24.309-92.

["opu30HT myHKTa HAOJIIO ICHHIA

To PJT 52.24.309-92.

Bricokoe 3arpsznenue (B3)
BOJIOEMA HJTM BOJIOTOKA

MakcumanbHOE pa3oBO€ COAEpPKAHUE HOP-
MHUPYEMBIX BEIIECTB 1-2-T0 KJIACCOB OMACHO-
CTU B KOHILIEHTpanusx, npessimaronmx [1JIK
oT 3 mo 5 pas, BemiecTB 3-4-TO KJIaccoB
onacHoctd — oT 10 mo 50 pa3 (mns HedTe-
MPOIYKTOB, (HEHOJIOB, COCAUHEHUN MeH,
enesa u maprasmna ot 30 go 50 pa3); Benu-
yrHa OMOXUMHUYECKOTO MOTPeOIeHUsI KUCIIO-
poaa (BIIK) Boast ot 10 mo 40 MF/I[MS; CHHU-
KEHUE KOHILEHTpaIlMd PACTBOPEHHOTO KHU-
cJ0poja A0 3HaYeHu oT 3 110 2 MF/,Z[M3.

OKCTpeMaJIbHO BBICOKOE  3a-
rps3Henue (OB3) Bogoema wim
BOJIOTOKA

MaxkcuManbHOE pPa3oBO€ CONEp)KaHUE HOp-
MUPYEMBIX BEIIECTB 1-2-ro KJIaccoB OMacHO-
CTH B KOHIEHTpalusx, npesbimatonmx 111K
B 5 pa3 u Oonee, BemecTB 3-4-r0 KIJIaccoB
ormacHocTd — B 50 pa3 u Oojee; CHUKEHUE
CoZiepKaHUsl PACTBOPEHHOTO KHUCIOpoAa 0
3HAaYeHHs 2 MI/IM° M MEHee, yBeTHYCHHe
BITK BosbI cBbime 40 Mr/mv .

OHCHKa Ka4yeCTBa IMOBCPXHOCT-
HBIX BOJI

VYcraHoBieHue B TOW wid MHOU (dopme, de-
pe3 Ty WM MHYK0 CHCTEMY IOKa3aTelie co-
OTBETCTBHSI KA4€CTBA ITOBEPXHOCTHBIX BOJ
TpeOOBAHUSIM BOJIOIOJIb30BAHUS.

OHCHKa CTCIICHHN 3arpsA3HCHHO-
CTHU ITOBCPXHOCTHLIX BOJA

VYcraHoBneHue B ToW wid MHOU (dopme, de-
pe3 Ty WIM MHYIO CUCTEMY MOKa3areyeu, xa-
PAKTEPU3YIOIIUX COCTAB U CBOMCTBA MOBEPX-
HOCTHBIX BOJ, OTJIMYHUS OT UX HOPMATHUBHBIX
3HAYEHHM, CBUICTEIIbCTBYIOUIUX O IPUTOA-
HOCTH BOJBI IUIsI BOJOTIOJIb30BAHUS.
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IIponoimxenne

1

2

KommnnekcHas OLI€CHKa CTCIICHH
3arpA3HCHHOCTH, Ka4CcCTBa I10-
BCPXHOCTHBIX BOJ

[IpencraBiieHne O CTENEHU 3arpsA3HEHHOCTH
BOJIbI MO0 €€ KauyecTBe, OJHO3HAYHO OTpa-
Karoliee B TOM WM WHOM Qopme, yepes Ty
WIM UHYI0 CHUCTEMY IOKa3arelneil BCio Jnbo
OIIpeIeTIeHHBIM 00pa30M OrpaHUUYEHHYIO CO-
BOKYIITHOCTb  XapakTEPUCTHUK COCTaBa U
CBOMCTB BOJbl OTHOCUTEJIBHO Oa3HCHBIX KO-
JIMYECTBEHHBIX XapaKTEPUCTHK, 4Yalle HOp-
MaTUBOB, JUIs OIPEIEICHHOIO BHAA BOJIO-
110JIb30BaHUs] WM BOAOIIOTPEOICHUS.

KoMOunaropuslii uHIEKC 3a-
rpsiz3aeHHocTH BoAbl (KI3B)

OTHOCUTENBHBI KOMILJICKCHBIM ITOKA3aTellb
CTEMEHU 3arps3HEHHOCTH MOBEPXHOCTHBIX
BOoA. BrIpaxkaercs Oe3pa3sMepHOll BeIUYH-
HOM. YCIIOBHO OLICEHMBACT 3arpsA3HEHHOCTH
BOJIbI BOJHOTO OOBEKTa KOMIUJIEKCOM 3arpsi3-
HSIONIUX BELIECTB, OTHOCUTEIBHO YYUTHIBAET
pa3nuYHbIe KOMOWHAIIMY KOHIIEHTpAIil 3a-
IPSA3HSIONIMX BEIIECTB B YCIOBUSX UX OHHO-
BPEMEHHOTO MPUCYTCTBUS. MOXeET omnpeje-
JSATHCSL MO JIOOOMY YHCITY W TIEPEYHI0 HH-
rpeaueHToB. O0s3aTebHBIM YCIIOBUEM SIB-
JAETCS HaJIW4ue Il ATUX HMHIPEAUEHTOB
IpeiesbHO JOMYCTUMBIX JIMOO JIIOOBIX ApY-
TMX HOPMATUBHBIX 3HAYCHUN KOHIICHTPALUH.

VYaeneHbplii  KOMOWHATOPHBIN

WHJIEKC 3arps3HEHHOCTH BOJIBI
(YKH3B)

OTHOCHTENBHBIM KOMIUIEKCHBIA ITOKAa3aTelb
CTENEHU 3arps3HEHHOCTH MOBEPXHOCTHBIX
BOJ. YCJIOBHO OIICHMBAET B BHJIE Oe3pazMep-
HOTO YHCJIa JIOJIIO 3arpsi3Hsoniero hdexra,
BHOCHMOTO B OOIIyI0 CTENECHb 3arpsi3HEHHO-
CTH BOJBI, OOYCJIOBJICHHYIO OJTHOBPEMEHHBIM
MPUCYTCTBUEM psilla 3arps3HAIOLIMX  Be-
IIECTB, B CPEHEM OJTHUM M3 YUTEHHBIX MPHU
pacuere KOMOMHATOPHOTO MHAEKCA UHTPEIU-
CHTOB M IIOKa3aTejed KadecTBa Bojbl. Ilo-
3BOJISIET MPOBOAUTH CPAaBHEHUE CTEICHU 3a-
TPSI3HEHHOCTH BOJIbI B PA3JIMYHBIX CTBOpAx M
MYHKTaX MPH YCIOBUM Pa3IUUuUs TPOTrPaMMBbl
HaOJIIOIEHUH.

Knaccudukanusa crenenn 3a-
IPA3HEHHOCTH BOJBI BOJHBIX
00BEKTOB

YcaoBHOE pa3aciacHUC BCCro Jgualia3oHa CO-
CTaBa U CBOMCTB BOAbI BOJHBIX OOBEKTOB B
YCIIOBHAX aHTPOIIOI'CHHOI'O BOSI[CﬁCTBPI)I C I10-
CTCIICHHBIM IICPEXOAOM OT «YCIIOBHO YHUCTOM»
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OxkoHYaHUE

2

70 «IKCTPEMAIBHO TPS3HON» 1O 3HAYCHUSIM
KOMOWHATOPHOTO WHJEKCA 3arpsi3HEHHOCTH
BOJIBI C YYETOM psiJia JOTIOJHUTEILHBIX (aK-
TOPOB.

Knaccudukanuys kadectBa BO-
IIbI BOOHBIX OOBEKTOB

VYcnoBHOE pasziesieHrne BCEero Juama3oHa Co-
cTaBa M CBOMCTB BOJbI BOJHBIX OOBEKTOB B
YCJIOBHUSIX QHTPOIOIN€HHOI'0 BO3JCHCTBUS Ha
pa3IMYHbIe KJIacChl KauyecTBa C IIOCTEICH-
HBIM TI€pexo0JIoM OT 1-To Kjacca BOJ| Hau-
Jy4Illero KadecTBa K 5-My KJacCy Hauxy/j-
IIEro Ka4yecTBa I KOHKPETHBIX BUJOB BO-
JIOTIOIb30BaHUS.

Kputnueckne mnokasarenu 3a-
rpsiz3HeHHOCTH BoAbI (KII3)

NHrpeaueHTsl WIM  MOKa3aTeNnu  3arpsi3-
HEHHOCTH BOJIbI, KOTOpbIE OOYCIIOBIUBAIOT
MEPEBOJ] BOJIbI IO CTENEHU 3arpsSI3HEHHOCTH B
KJIACChl «OYEHb TPs3HAS» U «IKCTPEMAIIbHO
Ips3Hasi» Ha OCHOBE 3HAYEHUS, PACCUUTHI-
BAEMOI'0 MO KaXAOMY WUHTPEIUEHTY OLICHOY-
HOro Oajyia, YYUTHIBAIOIIETO0 OJHOBPEMEHHO
3HAYCHUs HAOIOJJaeMbIX KOHIIEHTpalui u
4aCTOTY UX OOHAPYKEHHUSI.

Koaddumment kommiekcHoCTH
3arpsiI3HEHHOCTH BOABI K

OTHOCHTENBLHBIM KOCBEHHBIM IIOKAa3aTelb
CTENEHNU 3arpA3HEHHOCTH IOBEPXHOCTHBIX
BOJI. BeIpaxaercss B mpOLIEHTaX U U3MEHACT-
ca ot 1 1o 100 % npu yxyaueHun KauecTBa
BOJIBI.

KoadduimeHT KoMImIeKCHOCTH
BBICOKOTO (IKCTPEeMaJIbHO BHI-
COKOT0)ypOBHS 3arpsi3HEeH-
HOCTH BOJIBI Ky, (K5p3)

OTHOCHUTENIbHBI  KOCBEHHBIM  IOKa3aTellb
BBICOKOTO (ITOKa3aTellb SKCTPEMaIbHO BBICO-
KOI'0) YPOBHS 3arpsi3HEHHOCTH BO/IBI.

KoadduimenT 3amnaca k

[IpoMeXyTOUHBI pPACUYETHBIM IOKA3ATEND,
MIPEAHAMEPEHHO 3aHMKAIONIMN  KOJIMYECT-
BEHHBIC BBIPAKEHUS TpANAlMKAd KayecTBa B
3aBUCUMOCTH OT 4YHCJIa KPUTHYECKHX ITOKa-
3aTeNen 3arpsI3HEHHOCTH BOJBI.




Ipunoorcenue 5

IlepeyeHb pacyeTHBIX OLIEHOYHbIX MOKAa3aTe el
CTEeINEeHHU 3arPA3HEHHOCTH MOBEPXHOCTHBIX BOJ

XapaKkTepuCTUKA WH-
dbopmanmu, oTpaskaeMoun
nokazaresjaem

PacueTHbIC OIICHOUHEBIE TTOKA3ATEIN

IPOMEKYTOYHBIE

OCHOBHBIC KOMITJICKCHBIC

[To xaxnomy wuHrpeau-
€HTy i1 OJHOTO pe-
3yJIbTaTa aHAIN3A

KpatHocTs npeBbiienus 1
[MAK

KpatHocTh mnpeBbllIeHHS
KOHIICHTpAIMi, COOTBET-
cTByromux B3

KpatHocTh mpeBbllIeHHS
KOHIICHTpAIMi, COOTBET-
cTByroux B3

Ilo kaxnomy HHrpenu-
€HTy JUIsl BCEX pPE3yb-
TaTOB aHaJIM3a 3a Olle-
HHABAEMBIN TIEPUOJ Bpe-
MEHH

Cpennsiss KpaTHOCTb IIpe-
Bommenus 1 IIJIK gis
npo0, B KOTOPBIX OHO 00-
HapyKeHO

YacTHbIE OIIEHOYHBIE OaJl-
JBI TI0 KPATHOCTH TPEBBI-
menus K

[ToBTOpsieMOCTh  CllydaeB
npesbieHus 1 [TJIK

YacTHbIe OIlEHOYHEIE Oa-

JIbI 10 IMOBTOPACMOCTHU
CJIy4dacB IIPCBBIICHUA
TJIK

CpennerofoBasi KOHIICH-
Tpauus

OO00011IEHHBIE OIIEHOYHBIE
OaJuIbl

Ilo xoMIulekCy HHrpe-
JUEHTOB 3a OLECHUBAaE-
MBI IIEPUOJ BPEMEHHU

OO1ee 4yncI0 UHTPEeIUEH-
TOB, yYUTHIBAEMBIX B
OLIEHKE Ka4eCTBa BOJIBI

Koaddunuent xommiekc-
HOCTU  3arps3HEHHOCTH
BOJIbI

Yucno WHTPEANECHTOB, IO
KOTOPBIM  HaOJII01aeTCs
HapyIIeHHe HOPMATHUBHBIX
TpeOOoBaHMI

Koaddpumment komruiekc-
HOCTH BBICOKOTO W JKC-
TpEeMaJIbHO BBICOKOTO
YPOBHEW 3arpsi3HEHHOCTHU
BO/JIBI

Koaddumuent 3anaca

Kputnueckne noxasarenu
3arps3HEHHOCTH BOJIbI
(4MCIo U TIepeyeHb)
KoMOunatopubsiii uUHIEKC
3arpsi3HEHHOCTH BO/IbI
YaenpHBIE KOMOHMHATOD-
HBIN UHJEKC 3a-
I'PSI3HEHHOCTH BOJIbI
Kiacc kauecTBa BOJIbI
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Ipunoorcenue 6

IlepeyeHb MHIPEAMEHTOB U MOKAa3aTejell Ka4ecTBa BOIbI
JJISL pacdeTa KOMILIEKCHBIX OLIEHOK

Oobs13aTenbHBIN epevyeHnb Ne 1
PacTBOpEHHBIN B BOJIE KUCIOPO
BITK5(O>)

XIIK

DeHOoJTbI

Hedrenpoaykrst
Hutput-nonst (NO;)
Hutpart-nonst (NO3)
Ammonuii-uon (NH,")
Keieso oOiiiee

10 Mexb (Cu?")

11 usk (Zn*")

12 Hukenb (Ni**)

13 Mapranern (Mn")

14 Xnopuapl

15 Cynbdatsr

O©CoO~NOoO O~ wN K-

Pexomenayemblii nepedyeHb Ne 2

JlaHHbBIN TepevyeHb JOHKEH BKIIIOUATh MOJTHOCTHIO 00s3aTEeNbHBIA MEpeueHb
Ne 1 u te cneunduueckue 3arps3HSIONINE BEIIECTBA, KOTOPHIE XapaKTEPHbI IS
OTIpe/IeNIEHHBIX BOJAHBIX O0BEKTOB Ha TeppuTopur HekoTopbix YI'MC u umeror
JIOKAJIbHOE PacIpOCTpaHEHHE.

K cneunduueckuM 3arps3HSOMMM BELIECTBAM MOTYT OTHOCHUTHCA PTYTh,
KaJMUH, CBUHEL, MBILIbBIK, O0p, PTOp, aTFOMUHUMI, (popManbAEruj, aHUIUH, Me-
TUJIMEPKAIITaH, CyJb(UIbl U CEPOBOAOPO, XJIOP- U (HOCPOPOPraHUYECKUE NECTHU-

oAbl 1 ap.

PexoMenayembliii mepeyennb Ne 3

BxitoyaeT Te MHIpeAUEHTHI, KOTOPhIE Ba)KHbBI JJI BOJIOMOJIB30BATEINS MPU
MIPOBEICHUH OTACIBHBIX HAYYHO-UCCIIEA0BATEIHLCKUX PAOOT WM PEIICHUN TIPOU3-
BOJICTBEHHBIX 3a/1a4.
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Ipunoowcenue 7

Karteropum BoabI B 3aBUCMMOCTH OT 3HAYEHNH KO3(P(PUIIUEHTOB
KOMILJIEKCHOCTH 3arPsI3HEHHOCTH BOAbI BOJHOI0 00beKTa

KomriekcHOCTh 3arpsA3HCHHOCTH BOJAbI BOJHBIX 00BEKTOB

K% Xapakrepuctu- | Kps XapakTepucTrka BbI-
ka nHpopmarmu | (Kop3) % | cokoro  (3KCTpeMalbHO
0 3arpsi3HEHHO- BBICOKOTO) YPOBHS  3a-
CTH BOJIBI IPS3HEHHOCTH BOJIBI
(0; 10] ITo emuamunbiM | (0; 5] Bricokuii (3KCTpeMaabHO
UHTPEIMEHTaM BBICOKMH) ypOBEHb 3a-
U TOKa3aTeysiM IPA3HEHHOCTH 110 ©U-
Ka4eCcTBa BOJIBI HUYHBIM UHTPEIUCHTAM H
ToKa3aTeiasiM  KauecTBa
BO/JIbI
(10; 40] [To HeckompkmuMm | (5; 20] Bricoknii (3KcTpeManbHO
UHTPEeIUCHTaM BBICOKHI) YpOBCHb 3a-
U [OKa3aTessiM IPSA3HEHHOCTH MO  He-
Ka4eCTBa BOJIbI CKOJIbKUM HHIPEIHEHTaM
U TOKa3aTesiM KadecTBa
BO/JIBI
(40; 100] |[ITo xowmmaekcy | (20; 100] | Boicokuii (3KCTpeMaabHO
UHTPETUCHTOB U BBICOKMH) ypOBEHb 3a-
nokazareJei I'PA3HEHHOCTH 10 KOM-
Ka4eCcTBa BOJIBI IUIEKCY HMHTPEIMCHTOB H
IoKasaresuen Ka4yecTBa
BO/JIBI

Kareropus
BOJbI

Ilpumeuanue: xpyrias cKoOKa MOKa3bIBA€T, YTO CTOAILIEE MPU HEll 3HAUCHUE B
WHTEPBAJI HE BXOIWT, a KBaJpaTHast CKOOKAa — 3HAUCHUE BXOJIHT.
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Ilpunosxcenue 8

Knaccudukanus kauecTsa BoAbI BOJ0TOKOB
M0 3HAYEHUI0 KOMOMHATOPHOI0 MH/IEKCA 3arPSI3HEHHOCTH BO/IbI

Xapaxrepu- KoMOMHaTOpHBIN MHIEKC 3arpsiI3HEHHOCTH BOJIbI
CTHKa CO- B 3aBUCHUMOCTH OT 4rciia yuuteiBaeMbix KI13
Knacc | crosnus 3a- | Ges yuera
IPSA3HEHHO- KII3 1k=09)]2(k=08)]3(k=0,7)]4(k=06)5(k=0,5)
CTH BOJIbI
1-i YcioBHO IN; 0,9N; 0,8N; 0,7N; 0,6N; 0,5N;
qucras
2- Cna6ozarps3- | (1 Nj; 2 (0,9N;; | (0,8N;j; (0,7N;; | (06Nj; | (05N;j;
HCHHAad Nj] 1,8 Nj] 1,6 Nj] 14 Nj] 1,2 Nj] 1,0 Nj]
3-1 3arps3HeH- (2Nj; 4 (L8N;; | (1,6N;j; (L4N;; | (L2Nj; | (1A,0N;j;
Has Nj] 3,6 Nj] 3,2 Nj] 2,8 Nj] 2,4 Nj] 2,0 Nj]
4-it I'psizHas (4Nj; 11N;]| (B6N;; | (3.2N;j; (28N;; | (24N;j; | (20N;j;
9,9 Nj] 8,8 Nj] 7,7 Nj] 6,6 N;] 5,5 N;]
S5-1 Okerpemanb- | (11INj; o] | (9,9Nj; ]| (8,8Nj; ]| (7,7Nj; ]| (6,6N;j; ]| (5,5N;j; ]
HO I'psA3Hast
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Ipunosxcenue 9

Knaccudpukanusa kauecTBa BoAbl BOJOTOKOB 10 3HAYEHHU IO
YAeJbHOT0 KOMOMHATOPHOT0 MH/IEKCA 3arPSI3HEHHOCTH BO/IbI

XapakTepucTu- VY nenbHBIM KOMOMHATOPHBIN MHIECKC 3arPsI3HEHHOCTH BOJIBI
Ka COCTOSIHUS B 3aBUCUMOCTH OT yucia yuntbiBaeMbix KI13
Knace 3arps3HEHHO- 0e3 yde- K= = K= = K=
CTH BObI TaKII3 [1(k=09)|2(k=08)[3(k=0,7)]4(k=0,6)|5(k=0,5)

1-i VY ci10BHO ync-

Tas 1 0,9 0,8 0,7 0,6 0,5
2-i Cnabo 3arpsi3-

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;4]1 |(1,8;3,6] | (1,6;3,2] | (1,4;2,8] | (1,2;2,4] | (1,0;2,0]
Pas-
pAan
«a» 3arpsi3HEHHAs (2;3]1 | (1,8;2,71 | (1,6;2,4] | (1,4;2,1] | (1,2;1,8] | (1,0;1,5]
Pa3-
pan OueHb 3arpsz-
«O» HEHHAas (3;4] (2,7;3,6] | (2,4;3,2] | (2,1;2,8] | (1,8;2,4] | (1,5;2,0]
4-ii ['psizHast (4;11] | (3,6;9,9] | (3,2;8,8] | (2,8; 7,71 | (2,4;6,6] | (2,0;5,5]
Pa3-
pan
«a» I'psizuas (4,6] | (3,6;54] | (3,2;4,8] | (2,8;4,2] | (2,4; 3,6] | (2,0; 3,0]
Pa3-
pan
«o» I'psizuas (6;8] (5,4;7,2] | (4,8;6,4] | (4,2;5,6] | (3,6;4,8] | (3,0;4,0]
Pas-
pAan
«B» OueHb rps3Has (8;10] (7,2,9,0] | (6,4;8,0] | (56;7,0] | (4,8;6,0] | (4,0;5,0]
Pa3-
pan
«» Ouens rpsiznas | (8; 11] | (9,0;9,9] | (8,0;8,8] | (7,0;7,7] | (6,0;6,6] | (5,0; 5,5]
5-i DKCTpeMaIbHO

rps3Has (11; 0] | (9,9;] | (8,8; ] | (7,7;] | (6,6; ] | (55; «]
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Ilpunoscenue 10

Knaccudukanus Boabl BOAHBIX 00beKTOB
10 MOBTOPSIEMOCTH CJIy4aeB 3arPsi3HEHHOCTH

YacTHBIN o11€e-

JloJ1s1 yacTHOTO OI11e-

XapaKTepUCTHKa .
[ToBTOpSIE- HOYHBIN OaI 0 |  HOYHOro Oajua, Mpu-
MOCTB, % 3alPASHCHHOCTH MOBTOPSIEMOCTHU xongmmascsa Ha 1 %
BOART S ij MTOBTOPSIEMOCTH

[1*; 10) Enunananas [1;2) 0,11

[10; 30) |HeycroiumBas [2; 3) 0,05

[30; 50) |YcroiiuuBas [3; 4) 0,05

[50; 100) |XapakTepHas 4 -

* IIpu 3HaUEHUSIX OBTOPAEMOCTH MEHBIIE EAUHULIBI IPUHUMAEM S i = 0
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Ilpunoscenue 11

Knaccuduxanus Boabl BOAHBIX 00beKTOB
no KpatHocTu npebimenus IJIK

Koattocrs | Xapakrenncmika YacTtHbli o1ie- JloJ1 4acTHOrO OIIEHOYHOIO

P DAKTED HOYHBII Oy 1Mo Oayuia, MPUXOAIIAsICs

TPEBBIIICHNS | YPOBHS 3arpsi3-
TIK HEHHOCTH KPaTHOCTH TIPEBbI- Ha €TMHUITY KPaTHOCTH
wennst [TJIK Sg; npesbienus 11K
(1;2) Huzkwmit [1; 2) 1,00
[2; 10)* Cpemumii [2;3) 0,125
[10; Bricokuii [3; 4) 0,025
50)**
[50; o] DKCTpeMab- 4 0,025
HO BBICOKHUH

Ilpumeuanue. Ing paCTBOPEHHOTO B BOJE KHCIOPOJA UCIOIB3YIOT CIEIYIOIINE yC-
JIOBHBIE I'pajlallui KpaTHOCTH ypoBHs 3arps3HeHHoctu: (1; 1,5] — Humskmit; (1,5; 2] —
cpennwii; (2; 3] — Boicokwif; (3; o] — aKCTpeManbHO BhICOKUI. ECiin KOHIIEHTpaIus pac-

TBOPEHHOTO B BOJIC KUCJIOpoJa B mpobe paBHa 0, /uis pacdeTa YCIOBHO NMPUHUMAEM €€
. 3
pasnoii 0,01 mr/mm”.
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Ipunosicenue 12

IIpuMepsbI pacyera KOMILIEKCHBIX IIOKa3aTeJiei
CTEeIeHU 3arPSI3HEHHOCTH BOJBI

Hcxoanas undpopmanus

[To pe3ynpTaTaM XMMHYECKOTO aHaIn3a BOJbl peku P B ctBope A 3a 1997 r.
HEOOXOJMMO JaTh KOMIUIEKCHYIO OIICHKY CTEIeHH €€ 3arpsA3HeHHOCTH. JlJi 3Toro
COCTaBIISIIOT BHIOOPOUHYIO TaOJMHUILy MCXOAHBIX JAHHBIX, B KOTOPYIO 3aHOCAT pe-
3yJNbTaThl aHaJIM3a 3a BECh paccMaTpuBaeMblii nepuoj (Tadxa.). Beibopky aenaior
TOJIBKO IO TEM HHIPEIUEHTaM, KOTOpPbIE TOJKHBI YUYUTHIBATHCA B KOMIUIEKCHOU
orieHke. B mannom ciryaae Ny =16.

Pacyer ko3 PpuumeHTa KOMIIEKCHOCTH 3arPA3HEHHOCTH

KoadummenT KoMmiIekCHOCTH 3arpsi3HEHHOCTH BOJIBI K pacCUMTHIBAETCS TI0
pe3yapTaTaM XUMHUYECKOTO aHalIn3a Kax10i mpoObl Boabl. [lomydeHHbIN Ipu 3TOM
BapHAIIMOHHBINA psii 3HaueHuil K XapakTepusyeT UcCleyeMblil nepuos Halbmoe-
HUH 32 COCTOSIHHEM 3arpsS3HEHHOCTH BOJIBI BOJHOTO OOBEKTAa B KOHKPETHOM ITyHK-
T€ HAOJIFOICHHI.

C uenbro JOCTHKEHHSI COMTOCTABUMOCTH PE3yJIbTaTOB pacuera KodduimueHTa
K nipu xapakTepucTuke paccMaTpUuBaeMOro BpEMEHHOI'0 MHTepBaJia JJisi BhIUKCIIe-
HUN MCHOJIb3YIOTCS pe3yJbTaThl aHalM3a C OJIMHAKOBBIM JUOO OJIM3KUM YHUCIOM
UHTPEIMEHTOB, OMNpPEICISIEMbIX B MPOILIECCE XMMUYECKOrO aHaiau3a MpoO BObI.
OnBITHBIM MYTEM YCTAHOBJIEHO, UTO B PE3YJIbTATaX aHAJIM3a Pa3jIudMe M0 KOoIuye-
CTBY YUYMTBIBAEMBIX NPU pacuere K MHrpeAueHTOB He JOJKHO npeBbimath 30 %. B
KOHEYHOM MTOre MOJYy4YaloT BapHaIlMOHHBIA Psifi 3HAUEHU KO3 UIIMEHTa KOM-
MJIEKCHOCTH K, KOTOPBIA JaeT HarjsaIHOE MPEACTaBICHUE O TOM, KaK BapbUPYET
KOMILIEKCHOCTb 3arpsi3HEHHOCTH BOJbI B TEUEHHUE U3ydyaemMoro nepuoja. g non-
HOWM XapaKkTepUCTUKUA HaWJEHHOW COBOKYMHOCTH 3HadeHuid K uenecooOpasHO
MPUMEHSTH JJOTUYECKH U TEOPETUIECKA 0OOCHOBAHHBIE CTATUCTHYECKUE XapaKTe-
PUCTHKH, PACCUMTAHHBIE IO OOMIENPHHATBIM (opMysaM: CpeaHHe 3HAYCHUS,
OMOKK cperHed Mk.,, a TaKKe NOKa3aTeau BapUuallMd — SKCTPEMAJIbHbIE BEIU-
yuHbl K,in 1 K,a, pasmax Bapuanuu Ry, cpelHee KBaJpaTUYECKOE OTKIOHEHHE
Oy, MACTIEPCHIO O .

JInst KaxkJioro pesysbTaTa aHanu3a (A KaxAoW mpoObl BOJBI) OMPENETsIOT
YHCJIO UHIPEIMEHTOB U3 CYMMbI BCEX YUUTHIBAEMBIX, [0 KOTOPHIM €CTh JlaHHbIE. B
1997 r. B mpobax Bojbl 3a 14 ssHBapst ObLIO OmNpesesaeHo cojaepkanue 16 BemecTs,
3a 12 aBrycra — 15 BemiecTs, 3a 18 HOs10pst — 13 BemiecTB U T. A. Pa3HOCTh Mex Iy
KOJIMYECTBOM YUYMTHIBAEMbIX U ONPEIEICHHBIX HHTPEAUEHTOB BO BCEX MPOOAX BO-
nbl He npeBbimaet 30 %, 4To Mo3BONISIET EPEUTH HEMOCPEACTBEHHO K PacyeTy KO-
s dunrerTa komruiekcHocTH K.

B pesynbrare XMMHUYECKOro aHaiau3a, cleiaaHHoro 14 sHBaps, ompeneseHo
16 unarpeauentoB (Ng = 16). ITo 10 u3 Hux Habmomamuch npesbimenus: [1JIK

(N,fj = 10). CnenoBarensHoO, Kj :%. 100%=62,5%
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B pesynbrare xumuueckoro aHaiusa, nmposeaeHHoro 13 ¢espans, 11 mapra,
15 anpens, Ng = 16, Ny = 10 u ananornuso Ky = 62,5 %.

B pesynbrare xummuueckoro aHaiauza npod Bojbl oT 12 mas onpeneieHsl 15
nnrpeauentos (Ng = 15). Io 8 u3 Hux Habmoxamucek npesbimenns ITJK (N = 8).
Torna

8

Kfj = F - 100% = 53,3%

AHAOTUYHO MPOBOIIT pacyeT MO Pe3ysibTaTaM aHaliu3a 3a BCE OCTaJbHBIC
naTel 0TOOpa mpod Boabl. B urore mis 1997 r. monmydaroT BapuaIlmoOHHBINA Pl 3HA-
yenuil 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 psAJ IPU 3TOM BBITJISIANAT cleaytommm 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 % .

JIJ1st TOJTy4eHHOTo psifia ONPEAeIIIOT ClAeAyIole CTAaTUCTUYECKUE MoKa3aTe-
m: Kyin = 46,7 % ; Knax = 69,2 % ; R = 22,5 % ; K., = 59,9%; o, 2 = 35,0;
o, =591, mg, =171

[Tony4yeHHbIE pacyeTHbIE XapPaKTEPUCTUKU IMO3BOJISIOT CAENATh CIEAYIOLIne
BBIBOJIBI.

3nayeHuss kod(pPuiMeHTa KOMILIEKCHOCTH 3arpsi3HEHHOCTH BOJbI peku P B
ctBope JI B 1997 r. u3meHsuch ¢ BeposTHOCTHIO 99,7 % B nipenenax 59,9+ 3 - 1,7 %,
a JIOBepUTEIIbHbIE TpaHUIlbl cocTaBwin OT 54,8 10 65,0 %. Cpeanee 3HaueHHE KO-
3¢ unmeHTa KOMIUIEKCHOCTH MPEBBIIIAET CBOIO OLIMOKY Oojiee 4eM B TpU pasa,
YTO Ja€T OCHOBAHUE CUUTATH €€ IOCTOBEPHOM.

Bona pexu P B cTBOpe A o0sanana B Te€YEHUE BCEro MPOAHATM3UPOBAHHOTO
NepHoJia BHICOKOW KOMILJIEKCHOCTBIO 3arpsi3HEHHOCTU. boibllioe 4yucio ornpeze-
JICHHBIX UHTPEAUEHTOB SBIISLIOCH 3arps3HstomuM. Kak npaBuio, 3To ObLIM JIErKO-
okucisgembie opranudeckue BerectBa (1o bIIKs), aMMOHUMITHBIN ¥ HUTPUTHBINA
a30T, HedrenpoaykTsl, henonsl, CITIAB, coenunenus xenes3a, Meau, HUHKA, HUKE-
751. XMMUYECKUNA COCTaB BOABI MOJABEPIKEH CYIIECTBEHHBIM U3MEHEHUSIM B TEUCHUE
rojla — pa3Max BapbUpOBaHUS KOA(DPHUITMEHTA KOMIUIEKCHOCTH cocTaBui 22,5 %.
AHanu3 3arpsA3HEHHOCTH BOJIbI C MOMOIIbI0 K MOKa3al, 4To JJi1 OLUEHKH CTETEeHU
3arpsi3HEHHOCTU BOJIbI PEKH B 3TOM CTBOpPE 1I€JI€CO00pa3HO UCIMOIb30BATh KOM-
MJICKCHBIN METO]I, YYUTHIBAIOIINA OJHOBPEMEHHO BCIO COBOKYIHOCTH 3arps3HSIIO-
X BOJY BEIIECTB.

Pacuer KOMOMHATOPHOI0 MHEKCA 3aTPA3HEHHOCTH BO/bI

Habmronenus 3a XUMUYECKUM COCTaBOM BOJIbI peku P B cTBOpe A POBOAMIN
B 1997 r. mo 16 unrpeauentam (cM. tabin.). [IpenBapurtenbHbIM 00CIeOBaHUEM
ObLIa BBISIBIIEHA BBICOKAs KOMILIEKCHOCTH 3arpsizHeHHOCTH Bozbl (K., = 59,9 %).
Heobxoaumo aaTh KOMILJIEKCHYIO OLIEHKY KauecTBa BOAbI peku P B cTBOope A 3a
1997 r.

Pacuer kOoMOMHATOPHOTO MHJEKCA 3arpsi3HEHHOCTU BOJIBI MPOBOJAT B COOT-
BETCTBHM C TEXHUKOHN pacueTa, U3JI0KEHHOU BhIlle. Pe3ynbTaThl pacuera 3aHOCAT
B Tabnuiry. [1o kaxa0My HHTPEIUEHTY MPOBOJST CIAEAYIOIINE BHIYUCICHUS.
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B rpady 2 tabnuiel 3aHOCST JaHHBIE MO YHMCIy ompeaeneHuid. [1o pactBo-
peHHOMY B Boje kucimopoay ux 12, mo BITKs Boast — 11 u T. 1.

B rpady 3 Tabaumpl moMemaroT MaHHBIE MO YUCITY OMpPEAeNICHUM, MPEBHI-
matonux [IJIK. ITo pactBopenHoMy B Bojae kuciopony npesbienuit [1JIK Her,
o bIIKs Boger — 9 u T. 1.

Ha ocHoBanuM maHHBIX BTOpPOWM M TpeTbel rpad Ompenensercs MOBTOpseE-
MOCTBb cirydaeB npesbienus [1/K:

9
=0%: - 04 — 0,
0502 O/O’CZEHKS 11olOO/o 81,8% H T.m.

Pesynprarel nomemarot B rpady 4. I1o 3Ha4eHUAM NOBTOPSAEMOCTH HA OCHOBE
npuil. 10 onpenensroT 4acTHLIN OLEHOYHBIN 0aa S,
=4,0,§ =40uT.nm.
O pen

sk

PaccunteiBator kpatHocTh mipeBbiiierns [I/IK B Tex pesymprarax anamusa,

r7ie OHO UMeeT MecTo (rpada 6). 3aTeM OmpeaeNsIIoT CpeHee 3HAUCHUE KPATHOCTH

npesbieanst 11K Tompko mo Tem mpobam, Tae ecTh HapylIeHHEe HOPMAaTHBOB
(rpada 7). Hampumep:

EBHK = (1,6+1,3+1,7+1,6+1,8+2,6+2,3+3,8+1,0)/9 = 1,97 mr/am° 1o Oy;

IE = (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/nM° 1o asoty N.

[To 3HaueHusaAM cpennei kparHoctu npesbienus [1/IK va ocHoBe mpui. 11

OMpPEACIAIOT YaCTHBIA OICHOYHBIA Oayi, KOTOphIM moMeriaroT B rpady 8:
S/} = 1,97; Sgnoz- = 3,16 u 1. 1. Onpeneneaune Sgj, KaK U OMPEICICHUE S,j,

BIIKS

MPOBOJSAT C YUETOM JIMHEHHON nHTepnosiuun. Hanmpumep: Bnop- = 16,3. CorntacHo
npwi. 11, COOTBETCTBYIOMIUIA 3TOMY 3HAYCHHIO Oal HAXOAUTCS MEXKIY TpeMs U
YETBIPHMSI.

JloJig 4acTHOTO OLEHOYHOro Oajuia, MpUXOAsfINascs Ha eauHuIy Bi, B aTHX
npenenax cocrasiser 0,025. _

UtoObI OTyunTh 3HaUEHUE Oasia 1o Byoz. , HEOOXOIUMO K TpeM NprOaBUTH
YUCII0, MOTYYeHHOE B pe3ynbTaTe Aeiicteus 6,3 - 0,025 = 0,16, Torna

Sp =3+ 0,16 = 3,16.

Jlanee ompenensitor 0OOOLIEHHBIE OLEHOYHbIE Oauibl MO KaXI0MY
uHrpeaueHty (rpada 9). Hanpumep:

SEHKS = SO[W5 . S,Bm-s =4197=7,88;

S NO, = SaNOZ ) SﬂNO2 =4e316=12,6;

Sr])eH = Saw ° Sﬂm =4e279=112 U T. 1.
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3HadyeHus 0000IIEHHOT0 OIICHOYHOT0 0asijia moMenarT B rpady 9 TaGiauIs.
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PacueT KOMILUIEKCHBIX OKa3aTeNeH CTCICHU 3arpsA3HCHHOCTH BO/bI

HurpenuenTtel  # , '_ n, C —

nokasarend  3a- [N | N | g, = M 1000 Sai > ,B = > : Bi St Si

IPSI3HEHHOCTH N = LJIK j

1 2|3 4 5 6 ! S

0O, 12 | - - - |- - - -

BIIK 11| 9 81,8 40(16+13+17+16+18+26+23+38+10=177 197 | 197 | 7,88

CI 12 | - ] e - - -

SO, 9 | - - - |- - - -

Fe oou 12 | 10 83,3 40116+18+24+45+27+34+13+20+30+28=255 2,55 | 2,07 | 8,28

NHnTpaTHbli/'l 10 - B B B - B B

N — 12 | 11 91,7 40 (150+155+185+160+190+80+345+30+33,0+80+| 163 | 3,16 | 12,6
9,0=180

deHoubl 12 | 12 100 40(10+9+9+9+9+8+8+8+8+8+7+7=100 8,33 | 2,79 | 1172

Hedrenponyxrsr |12 | 12 100 40 (18+16+19+176+17+16+17+18+ 17+ 17+ 18+ +194| 175 | 3,19 | 1238
=210

N A —— 12 | 12 100 40 256 +205+218+205+231+205+218+218+236+| 225 | 3,31 | 132
23,6 + 23,6 = 270

CIIAB 12 | 12 100 40 |25+26+29+12+14+14+18+17+12+21+21+21| 192 | 192 | 7,68
=23,0

Menb 12 | 12 100 40 40+44+25+17+14+18+12+38+23+29+8+9=277 23,1 | 3,33 | 13,3

Hunak 111 9 81,8 40 (34+24+25+1,7+15+19+30+1,7+1,2=19,3 2,14 2,02 | 8,08

Xpom 12 | - - - |- - - -

Huxkenb 12 | 11 91,7 40(112+17+15+16+12+16+16+11+23+15+15=| 153 | 153 |6,12
16,8

CsuHer| 11| - - - |- - - -




3HaueHus KOMOMHATOPHOTO MHAEKCA 3arpsA3HEHHOCTH BOJABI Sp B CTBOpe A
ONpEAEIAI0T KaKk CyMMY OOOOILEHHBIX OLIEHOYHBIX OajjoB MO Ka)XXJOMy HMHIpe-
JHUEHTY:

SA=788+828+126+112+128+13,2+ 7,68+ 13,3 + 8,08 + 6,12=101,1.

BBIYHCIISIOT y/EbHbII KOMOMHATOPHBII HHAEKC 3arpsA3HEHHOCTH BOIBI S A

S\=20%2 g3
16

[To 3HaueHusAM 0O0OIIEHHBIX OLICHOUYHBIX 0AJIOB M YCIOBHIO Sji > 9 HaxoasIT
yucio KII3: F = 5 (autputHbIf a30T, (peHobl, HEPTENPOAYKThl, aMMOHUNWHBIN
a30T, COCJIMHEHUS MEJH).

Brrurcistor koadduiinenT 3anaca K :

k=1-01-5=05

OnpenensroT K1acc 3arpss3HEHHOCTH BO/IBI.

HUcnonp3ys mpui. 9, moaOuparT Trpamanuu Kiacca KadecTBa BOJBI, B
npeaeaax KOTOPBIX HAXOJAUTCA 3HAYEHUE KOMOWHATOPHOTO WHIACKCA 3arpss-
HEHHOCTH Bojibl S;. [Ipeaensl onpeaenstor no popmyne

L = kNX,
riae K — xoadduiuenr 3amnaca;

N — 4yuCI0 UHTPEIUEHTOB, B3SATHIX AJIA pacyeTa S; ;
X — HaTypaJIbHOE YKCII0, Bo3pacTatouiee oT 1 10 11 B 3aBUCUMOCTH OT Kjacca U
paspsa.

B nannom npumepe KN = 0,5 - 16 = 8; mpenenbubie 3Hauenus x = (10; 11).
Torma L = (80,0; 88,0). 3naueHne KOMOWMHATOPHOTO HMHIEKCA 3arps3HEHHOCTH,
paBHoe 101,1, npeBocxoauT Haubosee BBICOKKE MPEEibl IpaJalfii, MO3TOMY BO-
ny peku P B ctBope A B 1997 . 0 KOMIUJIEKCY MCCJIE€YEMbIX WUHTPEIUCHTOB
XapaKTEPU3YIOT KaK «IKCTPEMaJIbHO TPA3HYIO» M OTHOCAT K 5-My Kjaccy C
HAUXYJIIUM Ka4eCTBOM BO/IbI.

bosee npocToii crioco0 ornpezeseHus Kiiacca KauecTBa BOAbI — MO 3HAYEHHIO
YKU3B (6,33) u uyucay KII3 (5), cormacHo npwi. 10. B rpade, cooTBeTcTBYMIOIIEH
sHaueHuto KII3 = 5, Haxoaum rpaganuto 3HaueHuii YKM3B, B KoTOpyro BXOIUT
ero 3HaueHue 6,33 U COOTBETCTBYIOIIME UM Kiacc (5-i1) U KaueCTBEHHYIO XapaKTe-
PUCTHKY — «IKCTPEMATBHO TPSI3HAS.

[Iprmep KpaTKOW MHTEPIPETALMY MTOTYYEHHBIX KOMIJIEKCHBIX TOKA3ATEJIEH.

[Tpessimenue I1JIK B Boge pexku P B ctBope A Habmoganocs mo 10 unrpeau-
€HTaM XHMHYECKOTO COCTaBa BOJABI U3 16 ompenenseMbIX Moka3aTenei. 3HaueHHe
Kod(hpurmeHTa KOMIJIEKCHOCTH 3arpS3HEHHOCTH BOJBI 1O OTACIBHBIM Pe3yJIbTa-
TaM aHajau3a Kojiebanochk oT 46,7 no 69,2 %, B cpeaneM coctaBisiga 59,9 %, uto
CBUJIETEIHCTBOBAJIO O BBICOKOW KOMILJIEKCHOCTH 3arps3HEHUs BOJbI pexku P B
CTBOpE A B TEUEHHUE BCETO roja.

JI1st Bcex 3arps3HSIONIMX UHTPEAUEHTOB B TEUEHHE I'0Jla XapaKTepHa YCTOM-
YyuBasl 3arpsi3HEHHOCTb, YTO MOJATBEPKAACTCS HAUOOJBIIMMU 3HAYEHUSIMU YacT-
HBIX OLIEHOYHBIX 0a/IoB 10 moBTopsieMocTH (S, = 4). CornacHo KiaccupuKaiuu
BOJIBI TTO TIOBTOPSIEMOCTH CJIy4aeB 3arpsi3HEHHOCTH, 3aTrPSI3HEHHOCTh BOJIBI TT0 BCEM
paccMaTpUBaEMbIM HHTPEIUEHTAM OTPEIEISIETCS KaK «XapakTepHas». YPOBEHb
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3arpsI3HEHHOCTH BOJBI ITHUMH HHTPEANCHTaMH paszinyeH. [lo Omoxmmmueckomy
notpebsniennto kuciopona, CIIAB, coeauHeHusiM HHKeNs HaOMIOJANCAd HU3KUN
YPOBEHB 3arpsi3HEHHOCTU BOJIbl. 3HAYEHHUS YACTHBIX OIEHOYHBIX 0aIOB JJIsl ATHX
uHrpeaueHToB He npesbimanu 2,00: 1,97; 1,92; 1,53 coorBercTtBeHHo. 1o deHo-
JaM, COEMHEHUSIM KeJie3a, IIMHKa UMeJT MECTO CPeHUN YPOBEHB 3aTrPSI3HEHHOCTH.
YacTHbIE OLICHOYHBIE OaJlIbl JUISI HUX COCTaBJISUIM COOTBETCTBEHHO 2,79; 2,07 mu
2,02. 11 HUTPUTHOTO U aMMOHUHHOIO a30Ta, COSTMHEHUN MeIU U HePTermpoIyK-
TOB XapaKTEPEH BBICOKHI YPOBEHBb 3arpsS3HEHHOCTU. YaCTHBIE OIICHOYHBIE OaJlIbl
M0 3TUM UHTPEAUEHTAM COCTaBIISLIA COOTBETCTBEHHO 3,16; 3,31; 3,33 u 3,19.

HaubGonpiryro 100 B OOIIYIO OIEHKY CTETIEHU 3arpsi3HEHHOCTH BOJIBI BHOCST
COCMHEHHsT MEIY, aMMOHUMHBIN W HUTPUTHBIN a30T, HEQTENPOIYKTHI U (PEHOIIBL.
OO1re O1eHOYHbIE 0AUTBI ATUX WHTPEAUEHTOB cocTaBisitoT 13,3; 13,2; 12,6; 12,8 u
11,2 cOOTBETCTBEHHO, YTO OTHOCUT UX K KPUTHUECKHUM TMOKA3aTeIsIM 3arpsI3HEHHOCTH
BOJIbI 3TOTO BOJIHOTO OOBEKTA, HA KOTOPhIE HYKHO 00paTUTh 0CO00€ BHUMAHUE TIPU
TUTAHUPOBAHUM U OCYIIIECTBIIEHUH BOJIOOXPAHHBIX MEPOTIPUSTHH.

Takum 00pa3om, CTENEeHb 3arps3HEHHOCTH BOJbI peku P B cTBOpe A B Teue-
Hue 1997 r. xapakTepu3oBajach Kak SKCTPEMaJbHO BBICOKAs, YTO OOYCJIOBJICHO
HapyIlIeHUEM CYIIECTBYIOIIUX HOPMATHUBOB IO JEBATH HUHrpeaueHtam. M3 dwucia
MOCJIEAHUX 0CO00 BBIJICISIOTCS CBOMM BBICOKHMM 3arpsi3HSAIOMMM 3()PEKTOM MSATh
ToKa3zareneli XMMHYECKOI0 COCTaBa BOJABI: COCAUHEHHUS MEIW, aMMOHHMIHBIA W
HUTPUTHBIA a30T, HeTenpoaykThl U GeHombl. [lo kaxxaomy u3 Hux B 1997 r. Ha-
OJro1anack XapakTepHasl 3arpsS3HEHHOCTh BBICOKOTO YPOBHSI.



CJIOBAPb TEPMHUHOB

AKBaKOMILIEKCbl — KOMILJIEKCHbIE XUMUYECKHE COEIUHEHHS, 00pa3o-
BAHHBIE C YYACTHEM aTOMOB METAJUIOB U COJEpXkAIIME OAHY WIM HECKOJIBKO
MOJIEKYJI BOJBI.

AHa3poOHBIN MpoIece — MPoiiecc, MPOTEKAIINA 0€3 JoCTyIa BO3ayXa.

A3pOOHBIN MPOLECC — MPOLECC, TPOTEKAIINN ITPU YYACTUU KUCIOPO-
J1a BO3yXa.

Buorennspie 3J1eMeHTbI — XUMHYECKHE JIEMEHTBI WA MPOCTHIE COEU-
HEHHUSI, SABJSIOIIMECS NPOAYKTAMH KU3HEIAEATEIBHOCTH OPraHW3MOB WU
BXOJSIIIME B MX COCTAB M WUIPAIOIIME BAXHYIO POJb B KU3HEAECATEIBHOCTH
OpraHU3MOB.

BydepHbie pacTBOpbI (CMecH) — pacTBOPHI (CMECH), CITOCOOHBIE TMO/I-
JEePKUBATH TOCTOSTHCTBO 3HaueHus pH (unu apyrodt xapakTepUCTHKH), Ha-
pUMEp, OKUCIUTEIbHO-BOCCTAHOBUTEIBHOTO MOTEHIMANA) MIPU U3MEHEHUU
COCTaBa pacTBopa.

Bu3yaibHO-KOJIOpMMETPHYECKHI METO aHAJM3a — KOJIOPUMETpHUYE-
CKHII METOJl, B KOTOPOM KOJIOPUMETPUPOBAHUE MPOBOAUTCSA BU3YAIBHO, T.€.
HEMOCPEICTBEHHBIM CPAaBHEHUEM OKpPACKH MPOOBI ¢ 00pa3lioM HEBOOPYKEH-
HBIM TJ1a30M JIMOO C MCHOJIb30BAaHUEM IMPOCTEUIINX ONTHUYECKUX MPUOOPOB
(LIBETHBIX CTEKOJI, KOMIIAPATOPOB U T.1.). B kauecTBe 00pa3loB /Jisg cpaBHe-
HUS OOBIYHO MCIOJIB3YIOTCSI KOHTPOJIBHBIE IITKAJIBI 00Pa3110B OKPACKH.

BusyajbHbIi MeTO] aHau3a (OLEHKH) — METOJI, OCHOBAHHBIN HA IO-
Jy4yeHUu WH(OpMalUd HEBOOPY>KEHHBIM TJIa30M JHMOO C HMCIOJIb30BAaHUEM
ONTHUYECKUX MPUOOPOB (MUKPOCKOIIA, JTyTbl, OUHOKIIA). BuzyaabHble METOABI
OTHOCSITCSA K OPTaHOJIENTUYECKUM METOAAM aHaJIN3a.

I'mapoxumMmuyecKuii MOHUTOPUHT — cUCTeMa HaOJIOJEHUI 3a Moka3a-
TEJISIMM Ka4yecTBa BOJIbl, MO3BOJIAIONIAS MO pe3yJibTaTaM HUCCIEJOBaHMI 3a
MPOJOJIKUTENbHBIA TIEpUOJ (TOJ U 00Jiee) MPOrHO3UPOBATH COCTOSIHUE BOJIO-
€Ma C YYE€TOM CE30HHBIX U CYTOYHBIX (PAKTOpPOB, (DAKTOPOB 3arpsi3HEHUS U
1p. (haKTOPOB.

I'paBumMeTpryecKui MeTO aHAJM3Aa — METOJ, OCHOBAHHBI HA W3MeE-
peHunu Beca nmpoOkI B mpoliecce ee 00paboTKU (BbITApUBaHUS, IPOKATUBAHMS)
Y ONPEAEICHUU KOHIIEHTPAMh KOMIIOHEHTA C YYETOM Pa3HOCTH BECOB 10 U
nocse o0paboOTKH MPOOHI.

I'panynpoBouYHasi XapaKTepUCTUKA MeT01a — QYHKIIMOHAJIbHAS 3aBU-
CUMOCTb B BHUJIE Tpaduka Wik (GOpMYyJibl, TO3BOJISIIOIIAS 10 BEJIMYUHE OMNTH-
YECKOU TJIOTHOCTU MPOOBI WM KaKOU-ITMOO APYyrol XapakTepUCTUKE XUMU-
KO-aHAJIMTUYECKOT0 METO/ia OINPECIUTh KOHILEHTPAIUIO OIMpPEaeasieMOro
AJIIEMEHTA.

I'yMuHOBBIE KHCJIOTBI — CJI0XHAas CMECh OPraHMYECKUX COETUHEHUH,
o0Opa3yromuxcs Npyu Pa3ioKeHUH OTMEPIIUX PACTEHUM U UX TyMUDUKAIUU
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(T.e. OMOXUMHYECKUX TMPEBPAIICHUN OPraHUYECKUX OCTAaTKOB B TyMYC MpH
y4aCTUH MUKPOOPTaHW3MOB, BJard M Bojibl). K TYMHUHOBBIM KHCJIOTaM OTHO-
CSITCSI TYMYCOBBIE Y TYMHUTOMEJIAHOBBIE KUCIIOTHI, (yJIHBOKUCIIOTHI U JIP.

3arpsi3HUTE b BOABI — JII000OE BEIIECTBO, HAXOJAIIEECS B Pe3yJibTare
JESTEIIbHOCTH YeJIOBEeKa MJIM KaKOTO-IMOO €CTECTBEHHOTrO Ipoliecca, KOTOpoe
IIPU JAHHOM KOHIIEHTPAIIUU U YCIOBUSIX MOXKET YXYIIUTh KA4€CTBO BOJIBI.

N3mepenune — COBOKYMHOCTh JIEUCTBUI (omepaluii), pe3yJbTaToM KOTO-
PBIX SBIIAETCS TOJTYyYCHHE KOJWUYECTBEHHOW (IOJYyKOJIWYECTBEHHOM) Xapak-
TEPUCTUKU COCTaBa WJIM CBOMCTBA BelllecTBa. MI3MepeHne Bceria BhIOIHSET-
Csl ¢ KaKoW-IMOO IMOTPENIHOCThI0, BEIUYNHY KOTOPOW CUHUTAIOT HE MPEBBI-
maroret 20-30 % npu kommuecTBeHHBIX m3MepeHusx u 40-50 % mpu moy-
KOJINYECTBEHHBIX.

NHruéuTop peakuum — KOMIIOHEHT PEaKIIMOHHON CMECH, MPAKTUUECKU
HE MU3MEHSIOIIUICS B XOJI€ XUMUYECKOU PEAKIIUHM, HO CHUKAIOIIUN BBIXOJ
peaKIMH JTU00 €€ CKOPOCTH (T.€. TOPMO3SIIUMN PEAKITHIO).

Nupnkarop («ykasatesib») — XUMHUYECKOE BEIIECTBO, U3MEHSIOIICE
CBOIO OKPACKy WJIM 0Opasyrolee 0caJoK Py U3MEHEHNH KOHIIEHTPAIuK Ka-
KOro-Jinb0 KOMIIOHEHTa B pacTBOpe. PaszmnualoT MHAMKATOPHI KHUCIOTHO-
OCHOBHBIC (Hampumep (peHoadTaIeuH U METHUIOpaHXK MpU onpeaeaeHun pH
pacTBOPOB), aACOPOIMOHHBIE (XpOMAaT Kajus IpU ONpeeSeHUH XJIOPUJIOB
apreHTOMETPUYECKUM METOJIOM), OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE (IU-
dbeHWwIaMiuH TIpU ONPEICICHUH HUTPATOB), KOMIUIEKCOMETPHUUECKHE (XpOoM
TEMHO-CHUHUH TIPU ONPEETICHUN OOIIEH KECTKOCTH) U JP.

KauyecTBO BOABI — KOMILJIEKCHOE CBOMCTBO BOJIbI, XapaKTEPU3YIOIIEE €€
HNPUTOJAHOCTh JIJI XO3SMCTBEHHOIO W MUIIEBOr0 HCMOJIb30BaHMS, Oe3omac-
HOCTb (0€3BpEIHOCTD) JJIsI YeJIOBEKa U BOJHBIX OPTAaHU3MOB, a TaK)Ke UHEPT-
HOCTb 110 OTHOIICHHUIO K HAXOAIIMMCS B KOHTAKTE C BOJION MPUPOIHBIM MU-
HEPAITbHBIM KOMIIOHEHTAM.

KoJutouaable pacTBOpbl — BHUJ JUCIEPCHBIX (T€TEPOrE€HHBIX) CHUCTEM,
XapaKTepHU3yeMbIX B3BEIICHHBIMUA B PAaCTBOPUTENIC YACTHUIIAMHU C pa3MepamMu
gactun (mucrepcHocTsio) ot 1x10° mo 1x10° mm. Kosmtonassie pacTBOps
00JIaJIat0T PSIAOM XapAKTEPHBIX CBOMCTB, B TOM YHCJIE CBOMCTBOM oOmMajiec-
IIEHIINH, YTO BBIPAYKAETCS B MYTHOCTH M YXYAIICHUHU TTPO3PAYHOCTH.

KoJsiopumerpuuecknii MeTol — METOJl, OCHOBAaHHBI Ha OMpPEACICHUU
KOHIIEHTpAIlUU BEHIECTB IMYTeM H3MEPEHUS UHTEHCUBHOCTH OKPACKU H3Me-
HUBIIIEH IEPBOHAYATIbHYIO OKPACKY MPOOHI.

KommnuiekT-1ab6opaTtopusi — MOPTaTUBHBIN M3MEPUTEIBHBIN KOMILUIEKT,
UMEIOITUH B COCTaBE BCE HEOOXOJMMOE JIJIsi BBITIOJIHEHUS KOJUYECTBEHHBIX
(MOJIyKOJIMUECTBEHHBIX) aHAJIM30B BOJIbI B MOJIEBBIX U JIAOOPATOPHBIX YCIIO-
BUsiX. KoMIuiekT-nmaboparopus BKIFOYAET pacXogHbIE MaTepHUalibl (PaCTBOPHI,
pPEaKTUBBL, W [Ip.), NPUHAMJICKHOCTH, HACHOPT-GOPMYIISIp U METOAUKY
BBITIOJTHEHUSI aHAJIM30B, aJallTUPOBAaHHYI0 K YPOBHIO 00pa3oBaTeIbHBIX
YUYPEKICHUM.

250



MakpoOKOMIIOHEHTBbI BOAbI — TaKUE €€ KOMIIOHEHTBI, KOHUEHTPALHS
KOTOPBIX B pacTBope mpeBbiiiaet 10 mr/i.

HaBecka — ompejeneHHas Macca BEIIECTBA B KOJMYECTBE, HEOOXOu-
MOM [IJIs1 TPUTOTOBJIEHUSI PACTBOPOB, CMECEH, PELENTYP U T.II.

OO0pa3uoBbIil IPUOOP — NPUOOP, KOTOPHIM UCTIOIB3YETCS AJIsI KOHTPOJIS
TOYHOCTH (TTOBEpPKH) paboyero npudopa.

OO0uree kes1e30 — MokaszaTelb KaueCTBa BObI, IPEJCTABIISIIOINAN COO0M
CYMMapHYyI0 MacCOBYIO KOHIIEHTPAIIMIO PACTBOPEHHBIX B BOJIE COEAMHEHUI
xenesa (11) u xenesa (111) B paznuunbix dhopmax.

O6mmii pocop — nokazarenb KayecTBa BOJIbI, MPEACTABISIONIAN CO-
00l CyMMapHYI0O MacCOBYIO KOHIIEHTpauuio (ochopa B BOJie BO BCEX €ro
BO3MOXHBIX (opmax, T.e. oprodochaTon, noaudocdaToB, THAPOUOTUPYIO-
IIUXCS U MUHEpanu3yembiX 3¢dupoB, pochopHOil KuCIOTH U T.1. OOmMi
dbochop MOXKET omnpenensiThesl Kak B paCTBOPEHHOM, Tak U B TBepAoi (aze
BO/IbI.

OkuciasieMocTb, OKUCIASIEMOCTh OUXPOMATHASl, OKHCJISIEMOCTD Tep-
MaHraHaTHasi — cM. XuMuueckoe norpedsenue kuciopona (XIIK).

OprasosenTuyeckne MeTOAbl AHAJM3a — METOJbl, OCHOBAaHHbIE Ha
UCIOJIb30BAHUU COOCTBEHHBIX OpPraHOB YYBCTB OIl€paToOpa — BKYCOBBIX
OLLYIICHUH, BU3YaJIbHOTO (3pUTEIBHOTO) BOCIPUITHS, OOOHSHUS.

OpueHTHPOBOYHBIN Oe30macHbId ypoBeHb Bo3aeiictBus (ObYB) —
OPUEHTUPOBOYHOE JOMYCTUMOE 3HAUCHUE KOHIIEHTPAIINK BEIIECTBA, KOTOpast
IpU KOHTAKTE, BO3/JCHCTBUM WJIM MHOM HCIOJIb30BAaHUU HE OKA3bIBAET BIIMS-
HUS Ha 3J0POBbE YEJIOBEKA, HE BBI3BIBAET HEOJArONPHUATHBIX MOCIEACTBUN Y
€ro MOTOMCTBA, HE OKA3bIBAET OTPHUIIATEIIBHOTO BIIUSHUS HA BOJHBIE Opra-
Hu3Mbl. OBYB ycranaBmuBaroTcsi Ha OCHOBE (DaKTHYECKUX (IKCIIEPUMEH-
TaJbHBIX) JAHHBIX JIMOO PACUETHHIMU METOJIAMHM JJI T€X BEIIECTB, AJIs KOTO-
pbix He ycranosieHa I1/IK.

IapajuenbHble onpeaeeHuss (MU3MepeHusi) — ONPEACICHUs, BBINOJ-
HSIEMbIE OJTHOBPEMEHHO JIMOO cpasy MOCIETOBATEIBHO MPU UJICHTUYHBIX yC-
JOBUSX (T.€. C UCMOJIB30BAaHUEM OJIHMX U TEX YK€ PacTBOPOB, MOCY Ibl, 000PY-
JIOBAHUA U JIp.).

IMorpemiHOCTH MPHU U3MEPEHUSIX — JIOObIE HETOYHOCTH, KOTOPHIE MO-
I'yT MOBJIMATh Ha MPAaBUIBHOCTh PE3YJbTATOB M3MEpEHUM. Paznuuaror ciy-
YailHble U CUCTEMATHUYECKHUE, a TAKKe TPyObIe MOTPEIIHOCTH.

IlonreBble MeTOABI AHAJIM3A — METOJbl AHAIN3a, MPUTOJHBIE, B CUITY
HEKOTOPBIX OCOOEHHOCTEH, JJIsi IPUMEHEHUS KaK B MOJIEBBIX (IKCIECAUIMOH-
HBIX), TaK U B JTA0OOPATOPHBIX YCIOBUSIX.

IoTeHIMOMeTpUYECKHE METOAbI AHAJIU3Aa — METO/Ibl, OCHOBAHHBIE HA
ONpPENEIICHUN KOHUEHTPALMM PACTBOPEHHBIX BEHIECTB ITYyTEM HW3MEPEHUS
ANEKTPUYECKUX NMOTEHUMAIOB OMYIIEHHBIX B PACTBOP CHEIUAIBHBIX 3JICK-
TPOJOB.
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IIpeneabno nonycrumas konuenrpauus (IIJIK) — npenensHoe Mak-
CUMAJIbHO-/IONYCTUMOE COJIEP)KAHUE BPEJHOTO BEIIECTBA, KOTOPOE MpHU
KOHTAaKTe, BO3JCUCTBUM WJIM WHOM HCIIOJIb30BAaHUU BOJbI HE OKa3bIBAECT
BJIMSIHUA HA BOJHBIE OpraHu3Mbl U T.1. Paznuuaror [TJIK mis nmuteeBor BO-
JIbI, JUJISL BOJIBI BOJJOEMOB XO3SMCTBEHHO-TIUTHEBOTO U KYyJIbTYPHO-OBITOBOTO
Ha3HAY€HUs, I PHIOOXO3SIHCTBEHHBIX BOJOEMOB, JJjs HOPMAaTHUBHO-
OYHILIEHHBIX BOJI.

PeareHT — B aHaJIUTUUYECKON XMMUU — COEAUHEHUE, BCTYIAIOLIEE C OIl-
pelessieMbIM COCTMHEHUEM B XUMHUKO-aHAIMTUYECKYIO PEAKIIAIO, COMIPOBOXK-
JAOIIYIOCS aHATUTHYECKUM 3 PeKkToM (HampuMmep, U3BMEHEHHEM OKPACKH ).

CejleKTUBHOCTb (M30HMPATEJIbHOCThH) METO/IA AHAJIU3A — CITIOCOOHOCTh
METO/Ia KOPPEKTHO OIPEAENATh 1eJI€BOM KOMIOHEHT BOJIbl B MPUCYTCTBUH
JIPYTUX KOMIIOHEHTOB.

CurHajibHble CpeACcTBAa KOHTPOJISA BOAbI — CPEJCTBA aHAIW3a, MO3BO-
JSFOIIME MOJYYUTh MEPBUUHYIO (MpeIBaApUTEIbHYI0) HHPOpMAIHIO 00 YpOB-
HE 3arps3HEHHOCTH BOJbl. CUTHAJIBHBIE CPEJCTBA MCIOJIB3YIOTCS, KaK Ipa-
BWJIO, JIJISI BBISIBJICHUSA ONACHBIX 3arps3HEHUN, OMOBEIICHUS HACEJIEHUS U
CHEIUAIUCTOB 00 OMACHBIX CUTYyAIUAX, a TaKXKe JIJIs TIOJIy4eHUs] OPUEHTUPO-
BOYHBIX JIAaHHBIX O KOHIICHTPAIUAX 3arps3HUTENeH, HEOOXOAUMBIX JJIsl TIO0-
CIICAYIOIIEro TOYHOTO aHaiW3a. Takwe cpeiacTBa SBISIOTCS OOBIYHO DKC-
MIPECCHBIMU U OTHOCUTEJIBHO JICIIIEBHIMHU.

CopOumsi — mporiecc MOTJIONICHUs BEIIeCTBa U3 CMeCH 00beMoM (ad-
copOI1Ms1) WU MOBEPXHOCTHIO (JICOPOIMsA) IPYroro BEIIecTBa 3a CUET XUMU-
YECKHX, (PU3NUECKO-XUMUUECKUX MU UHBIX B3aUMOJCHCTBUM.

CymMma MeTaJJIOB — TOKa3zaTelb KayecTBa BOJIbl, XapaKTEPU3YIOIINI
CyYMMapHyI0 3KBHBAJIECHTHYIO WJIM MAaCCOBYIO KOHIUEHTPAIUIO TSHKEIBIX Me-
TaJJIOB. B KayecTBe TakMX METAUIOB MPU MOCTPOEHUM TPalyUpOBOYHOMN Xa-
PAaKTEPUCTUKHU MPUHSATO MCIIOJIB30BATh IIMHK, MEJIb M CBUHEI] B COOTHOIIICHUH
3:1:1.

CxoanMocTh pe3yibTAaTOB ONpedeJIeHH — BEIMYMHA, PACCUUThIBaE-
Masi MO JIByM 3HAQUYEHUSIM pPe3yJIbTATOB OMPEACIICHUN U XapaKTepU3yrolast
MPaBUJIBHOCTh U3MEPEHUN. Y TOBJIETBOPUTEIIbHAA CXOJAUMOCTh PE3YyJIbTATOB,
KaK MpaBUJI0, KOCBEHHO CBHUJICTEJILCTBYET 00 OTCYTCTBUHU TPyOBIX M 3HAYM-
TEJIbHBIX CIYYalHBIX MTOTPEITHOCTEN IIPU aHAIU3E.

TecT-KOMIJIEKT — TMOPTATUBHBIN H3MEPUTENBHBIA KOMIUIEKT, BKJIIO-
YaIOIIN XUMUYECKHUE PACXOJHBIE MaTepHalibl, NMPUHAMICKHOCTH U JIOKY-
MEHTAIINIO, OTJINYAIOIIUICS MPOCTOTOM B HUCIOJB30BAHUHU, UMEIOIIUM B CO-
CTaBE€ BCE HEOOXOAMMOE JIJIsl BBHIMOJHEHHS KOJUYECTBEHHBIX U MOIYKOINYE-
CTBEHHBIX aHAJIU30B BO/JIbI B MOJIEBBIX U JA0OOPATOPHBIX YCIOBUSIX.

Tutpumerpudeckre MeTobl AHAJN3Aa — METO/Ibl, OCHOBaHHbBIC HA OII-
pelleJIeHuY KOHILIEHTPAIMil paCTBOPEHHBIX B BOJIE BEIIECTB MyTEM U3MEPEHUS

252



O0OBEMOB, pEarupyrolux ¢ ONpeAeNsieMbIM KOMIIOHEHTOM pPacTBOPOB,
MMEIOIIMX TOYHO U3BECTHYIO KOHIIEHTPALHUIO.

TokcM4YHOCTH — CBOMCTBO BEIIECTB OKA3bIBaTh HEOJIAronpuUsITHOE (TOK-
CHUYECKOE) BO3JICHCTBHE HA OPraHU3M, UMEIOIIEe KOJIMUYECTBEHHBIE XapaKTe-
puctuku — [I/IK, neranbHas mo3a u ap.

TypOuaumerpuyecKkud MeTOJ — METOJI aHAJIN3a, OCHOBAHHBIN HA OII-
peleNeHU KOHIIEHTpaIMid B3BEIIEHHBIX B BOJE BEILIECTB MyTEM HU3MEPEHUS
MYTHOCTH PaCTBOPOB.

Tsoxenple MeTa/uIbl — METAUIBl, MMEIOIIME IUIOTHOCTh HE MEHEE
4,5 r/em®. K TspKembIM MeTaaiaM OTHOCSTCS JKelIe30, XPOM, LIUHK, CBUHELL,
PTYTh, MapraHell, MbIIIbSIK (MTOJIyMeTall) U MHOTUE Apyrue. Paznuyaror Ts-
KeJble METaJIbl — MUKPOAJIEMEHThI, HEOOXOAMMBIE OpTraHHU3My B MaJIbIX KO-
JIMYECTBAX, U TOKCUKAHTHI, OKA3bIBAIOIINE TOKCUYECKUI 3P (DEKT gaxe B Ma-
JIBIX KOJIMYECTBAX.

YHuuuupoBaHHbI MeTO — OOIIECIPUHATHII METO/]I, UCHOJIb3yEMbIN
MOBCEMECTHO ISl OJHUX M TeX ke Ieneil. YHUuMUIUMpPOBaHHBIE METO/IbI
MPEAIIONATral0T UCMOJIb30BAHUE MTPU aHAIN3€ AaHAJIOTUYHBIX PacTBOPOB, pea-
Te€HTOB, 000PYA0BaHMUS, a TAKXKE CIIOCOO0B 00PaOOTKH PE3yIbTATOB.

DaKkTOpbI ONMACHOCTH — B JIAHHOM CJIy4a€ yCJIOBHUS WJIM IPUEMBI BbI-
MOJTHEHUS OIEpaltii, CO3AOIINE OMACHOCTh (PUCK, YIPO3bl) HACTYILICHHS
HEOJIAroNpUsTHBIX JUIsl BBIMOJHSAIONIMX AHAIM3bI JIIOJIEN MOCIEACTBUN —
TpPaBM, OKOT'OB, OTPABJICHUI, a TAKXKE MOPYH OJICK/bI, 000PY/I0BAHUS, UMY-
IIECTBA U JIp.

duxcanaja (CTaHAAPT-TUTP) — 3alassHHAsA B CTEKISIHHYIO aMITyJly OI-
peleneHHasl Mopursl XMMHYECKOTO BEIIECTBA, KOTOPYIO pPacTBOPSIOT B 3a-
JAHHOM KOJINYECTBE PAcTBOpUTENA (KaK MPABUIIO, BOJBI) C LEIbIO MOJIyYe-
HUS pacTBOpPa C TOYHO U3BECTHOW KOHUEHTPALIUEN.

doToMeTpPUYECKHE METO/IbI AHAJIN3A — KOJIOPUMETPUUECKUI METO/I, B
KOTOPOM MPU KOJOPUMETPUPOBAHUU C MOMOIIbIO TOYHOTO npudopa — dhoto-
AIEKTPOKOJIOPUMETPA — UBMEPSIETCS ONTUYECKAs IUIOTHOCTh MPOO, MO BEIU-
YUHE KOTOPOM C MCIIOJIb30BAaHUEM TPalyMpOBOYHON XAPAKTEPUCTUKHU OIpe-
JENSETCs] KOHIEHTPALUS PACTBOPEHHOTO KOMIIOHEHTA.

XMMHKO-aHAJINTHYECKAs PeaKIMs — XUMUYECKas PEaKkuus MEXIy
ONpENENIIEMbIM KOMIIOHEHTOM pacTBOpa M peareHToM. B pe3ynbraTe Xumu-
KO-aHAJMTUYECKON peakinu oOpa3yloTcsi COSAMHEHUs, CBOMCTBA U KOHIICH-
TpallUl KOTOPBIX MO3BOJSIOT CYJUTh O HAJIMYMU M KOHIEHTPALMU OIpeJie-
JSEMOr0 KOMIIOHEHTa B aHaim3npyeMou Boxe. K Takum cBOWCTBaM MOTYT
OTHOCUTBHCSI UHTEHCUBHOCTh OKPACKHU (ONTHYECKAs MIIOTHOCTH), SJEKTPOIPO-
BOJITHOCTb, IOTPEOHOCTH B pacCTBOPE TUTPAHTA U JP.

Xumuueckoe norpedaenue kuciaopoaa (XIIK) — mokazarenb OKuc-
JSIEMOCTH MPOOBL. SIBisieTcss MEpoil cofiep:kaHus B MPOOE OPraHUYECKUX Be-
IIECTB, XUMHUUYECKN OKHUCIISIFOIIUXCA KOHKPETHBIM OKHCIUTEIEM B KOHKPET-
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HBIX yCJIOBUsIX. B kaduecTBe okuciauTeneil 0ObIYHO UCIONB3YIOTCS OUXpomMar
Kanusa au0o mepMaHraHat Kayius. COOTBETCTBEHHO PA3IMYAIOT MOKa3aTesu
ouxpomamuas oxucisiemocms (cooctBenno XIIK) u nepmaneanamnasn oxuc-
nsemocmo. N3mepsierca XIIK B MmuimmurpamMmmax KUciaopoaa, XUMAYECKU CBSI-
3aHHOTO B OKUCJIUTENSAX, MOTPEOJIECHHOIO HA OKUCIEHUE OPraHUYECKUX U He-
OpTraHUYEeCKUX COCIMHEHMH, coaepxkamuxcs B 1 1 nmpoosl (MrO/i).

IBTpodukanus (3BTpodUpPOBaAHNE) BOJOEMOB — MOBBIIIEHUE OUOJIO-
TUYECKOW TPOJYKTUBHOCTH BOJIHBIX OOBEKTOB B PE3YIbTAaTe€ HAKOILICHUS
OMOTEHHBIX 2JIEMEHTOB (TJIaBHBIM 00pa3oM azota u ¢ocdopa) moj BO3ACHCT-
BUEM aHTPOIOTECHHBIX WJIM €CTECTBEHHBIX (PAKTOPOB. DBTpOPUKALMS SIBIIS-
€TCS ECTECTBEHHBIM IMPOLECCOM, K YCKOPEHUIO KOTOPOTO MPUBOJIUT aHTPO-
MOT€HHOE 3arps3HEHuEe OKpY:Karollehd cpeabl. Y CKOpeHHasl 3BTpOo(UKalus
BOJIOEMOB MPUBOJUT K Py IKOJIOTUUYECKH HEOIArONMPUITHBIX MOCIEICTBUI
— OypHOMY pOCTY (PUTOIIAHKTOHA, THOETN OCHTOCHBIX OPTraHU3MOB, CHUKE-
HUIO KOHIICHTPAIlMU PACTBOPEHHOTO KUCIOPOAa, IOMYTHEHHUIO BOBI U JIP.).

IKCNPECCHOCTh AHAJIM3Aa — KAa4eCTBO METOJIa WJIM CPEJACTBA aHaIu3a
noyiy4atb MHGOpPMAIMIO OBICTPO, B TE€UEHHUE HECKOJbKUX MHUHYT (JECSITKOB
MUHYT).

JTAJIOHHBIH PAacCTBOP — MCKYCCTBEHHO MPUTOTOBJIEHHBIA PAaCTBOpP KOM-
MIOHEHTA B BOJIE, MPEJHA3HAYEHHBIM I BOCHPOM3BENICHUS COCTaBa BOJbI
(KOHIIEHTpaIMU KOMITIOHEHTA) JIMOO €€ CBOMCTB (MYTHOCTH, LIBETHOCTH U JIp.).
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	1.2.2. Органолептические показатели
	Цветность. Показатель качества воды, характеризующий интенсивность окраски воды и обусловленный содержанием окрашенных соединений; выражается в градусах платиново-кобальтовой шкалы. Определяется путем сравнения окраски испытуемой воды с эталонами.
	Прозрачность.  Прозрачность (или светопропускание) природных вод обусловлена их цветом и мутностью, т.е. содержанием в них различных окрашенных и взвешенных органических и минеральных веществ.

	Выполнение анализа
	Запах.  Свойство воды вызывать у человека и животных специфическое раздражение слизистой оболочки носовых ходов. Запах воды характеризуется интенсивностью, которую оценивают по 5-балльной шкале, приведенной в табл. 2 (ГОСТ 3351-74) [1, 10]. Для питьев...
	1.2.3. Гидрохимические показатели
	Водородный показатель (рН). Содержание ионов водорода (гидроксония – H3O+) в природных водах определяется в основном количественным соотношением концентраций угольной кислоты и ее ионов:
	Измерение рН при контроле качества природной и питьевой воды проводится практически повсеместно. Для определения рН используют рН-метрию и визуальную колориметрию: рН-метрия предполагает измерение водородного показателя с помощью стационарных (лаборат...
	В некоторых случаях – для быстрого анализа неизвестных растворов используется рН-индикаторная бумага, имеющая точность определения рН не более 1, что недостаточно для выполнения анализа природной и питьевой воды. Ниже приводится визуально-колориметрич...
	Выполнение анализа
	Колориметрическую пробирку сполосните несколько раз анализируемой водой. В пробирку налейте до метки анализируемую воду (5 мл).
	Добавьте пипеткой-капельницей 3-4 капли (около 0,1 мл) раствора универсального индикатора и встряхните пробирку.
	Окраску раствора сразу же сравните с контрольной шкалой, выбирая ближайший по характеру окраски образец шкалы. Окраску наблюдайте сверху через открытое отверстие пробирки на белом фоне при достаточном освещении.
	Контроль точности определения водородного показателя
	Контроль точности анализа может быть выполнен путем тестирования специально приготовленных контрольных буферных растворов, имеющих значения рН, близкие к приведенным образцам на контрольной шкале. Для контроля значений рН буферных растворов рекомендуе...
	Кислотность. Кислотность природных и сточных вод определяется их способностью связывать гидроксид-ионы. Расход гидроксида отражает общую кислотность воды. В обычных природных водах кислотность в большинстве случаев зависит только от содержания свободн...
	Выполнение анализа

	Магний.  В поверхностные воды магний поступает в основном за счет процессов химического выветривания и растворения доломитов, мергелей и других минералов. Значительные количества магния могут поступать в водные объекты со сточными водами металлургичес...
	Определение магния

	Оборудование и реактивы
	Расчет щелочности
	Азот общий. Под общим азотом понимают сумму минерального и органического азота в природных водах.
	Сумма минерального азота. Сумма минерального азота – это сумма аммонийного, нитратного и нитритного азота.
	Аммиак. В природной воде аммиак образуется при разложении азотсодержащих органических веществ. Хорошо растворим в воде с образованием гидроксида аммония.
	Полифосфаты. Полифосфаты можно описать следующими химическими формулами:


	Натрий. Натрий является одним из главных компонентов химического состава природных вод, определяющих их тип. Основным источником поступления натрия в поверхностные воды суши являются изверженные и осадочные породы и самородные растворимые хлористые, с...
	Массовую концентрацию катиона натрия (СНА) в мг/л определяют расчетным методом, производя вычисление по формуле:
	Калий. Калий – один из главных компонентов химического состава природных вод. Источником его поступления в поверхностные воды являются геологические породы (полевой шпат, слюда) и растворимые соли. Различные растворимые соединения калия образуются так...
	БПКполн. Полным биохимическим потреблением кислорода (БПКполн.) считается количество кислорода, требуемое для окисления органических примесей до начала процессов нитрификации. Количество кислорода, расходуемое для окисления аммонийного азота до нитрит...
	Классы качества воды
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