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BBenenue

Yepes peuxy Mocmux 1é2 u 1edHcum.
JKoém, umo k peuxe pyueék npubedsicum.
Bcempemum peuxy na nymu — Kpacoma!
Tpyono peuxy nepeiimu 6e3 mocma.
Bom u xo0am pyueiixu 20e neexo.

Beow 6eacamv 6 06x00 pexu — danexo!

Enena Esceesa [11]

OCHOBHBIM HCTOYHMKOM IOJYYEHHUSI HEOOXOOUMBIX JIIOJIIM MaTepUalbHBIX H
HEeMaTepUalbHBIX ONlar CIy)KaT eCTECTBEHHBIE pecypchl. K HHUM OTHOCATCS 3JIEMEHTHI
MPUPOJIbl, KOTOPbIE HA JAHHOM YPOBHE Pa3BUTH I IPOU3BOACTBEHHBIX CUJI UCTIOIB3YIOTCS UIIU
MOTYT OBITH HCITOJIb30BAHBI JJIs YIOBJIETBOPEHHUS MOTPEOHOCTEH YenoBeuecKkoro odmecTna. B
OTHOUICHUU PECYpPCOB MPHUPOJAa paccMaTpUBAETCS C YU€TOM KaK MHTEPECOB MPOU3BOACTBA
(3eMenbHBIE, BOJHBIE U JIp.), TaK U YCIOBMI JKU3HENEATENBHOCTH JIOAEH (peKpealluoHHbIE U
neucousie) [10].

B cBoem mccnenoBaHuM MBI 0OpaTHJIM BHUMaHHE Ha BOJHBIE pecypchl. M3BecTHO,
YTO BOJa MOKPbIBAET 2/3 MOBEPXHOCTH 3eMJIHM, a TAKKEe COJACPIKUTCS B TOPHBIX MOPOIAX U
MUHEpajlaX, I0YBE, pacTeHusx, armocepe. OgHAKO W NpPU TAKOM 3HAUUTEIBHOM €€
KOJTMYECTBE YEIOBEUECTBO C KAXK/IBIM TOJI0M BCe 0oJiee OIylaeT AeUIIUT YUCTOU BOIBI.

I'maBHO# BOmHOW aprepueid UyCOBCKOro ropoJCcKoro okpyra sisisiercss p. Uycosas,
MUTHEBYIO BOJly ropoay UycoBoi ma€t p. YcpBa, KOTOpasi, B CBOIO OYEPE]lb, TPUHUMAET BObI
p. BunpBa. CoctaB M CBOWMCTBAa BOJBI 3TUX PEK HAIMPSMYIO 3aBUCSIT OT MHOTOYHCICHHBIX
IPUTOKOB (MajbIX pPEK, PY4EHKOB, POAHUKOB), KOTOpbIE Malo H3y4deHbl. MBI 3aHSIIHCH
MccreI0BaHUEeM THAPOXUMHYECKOTO U TMAPOJIOTHYECKOTO PEKMMOB MAJIBIX PEK.

Jannas paborta Oblia MpoBeAeHA C IEIbI0 OLIGHKM KayecTBa BOJBI MajbIX PEK T.
UycoBoro Apxunoska, KpsokeBka, MenbHUYHAS.

Jnst foCTHKEHUS LIeJId Mbl IOCTABUIIN CIIEAYIOIME 3a1a4u:

MO3HAKOMUTBCS CO CIENHATBHON, METOJUYECKOM U HAyYHO-TIOMYJISIPHON JUTEpaTypor MO
BOIPOCAM TU/IPOJIOTUH U TUJIPOXUMUU PEUYHBIX OOBEKTOB;

rccienoBaTh MOpGOMETPUUECKUE MapaMeTPhl U3y4aeMbIX BOJAOTOKOB;

W3y9UTh TEMITEPATYyPHBIN PEKUM BOBI PEK;

0oTo0pathk MpoOBI BOJBI;

MPOU3BECTU XUMHYECKUH aHaIN3 Ipoo;

OLICHUTH KaUeCTBO BO/JIbI MAJIBIX PEK.

Beipakxaem 0narosapHOCTh COTPYIHUKAM XUMHUYECKOH J1abopaTopuy HACOCHO-
(UIIBTPOBAILHOM CTAaHIIMU YCBBUHCKOTO BOj03abopa MVYII «l'opBogokaHam» 3a MOMOIb B

MPOBCACHHUH XUMHWYCCKOI'0 aHaIn3a BOABI.



1. Teoperuueckasi 4acTh
1.1. Pexu u ux TUNIBI

Peka — 93TO BOJOTOK CpaBHUTETBHO KPYIMHBIX pa3MepoOB, MUTAIOUMNACS
aTMOC(epHBIMH  OCaJKaMH CO CBOETO BOJOCOOpa Y HWMEIOIMHA YETKO BBIPAKEHHOE
chopMUpOBaHHOE CaMHM MOTOKOM pycio. K pekam OOBIUHO OTHOCAT JHIIL BOJOTOKH C
o pIo Gacceiina He Menee 50 kM?. BogOTOKM MEHBIIETO pasMepa Ha3bIBAIOT PYYbAMH.

Ha tepputopun Poccuu mo manaeiMm PocHUMBXa, Gonee 2,5 muH pek. U3 Hux
noutu 95% umeror muHy MeHee 25 kM. 2833 pek (0,1% Bcex pek) umeroT mmHy ot 101 10
500 xm. Ilo BenmumHe miom@au OacceifHa camblie KpymHble peku Poccun — 3to O6b, JleHa,
Enuceit, Amyp u Bonra; mo nnmune — Eauceit, Jlena, Amyp. Cambie BomoHOCHBIE peku Poccun
— 910 Enuceit, JIena, O0b.

Pexu paznuyaroT mo pazHbIM IMpPU3HAKaM, HAPUMED, IO pa3Mepy, BOAHOMY PEKUMY,
JIEZIOBOMY PEXHUMY U IPOUEMY.

[lo pa3mepy pexku moapasznensioT Ha Ooiblme, cpeaHue u Maibsie. K Gombnmm
OTHOCSAT PEeKH C IIomaast0 OacceitHa 6omee 50000 kM, K CpeAHUM — C ILIOMIAbI0 OacceifHa B
npeaenax 2000 — 50000, k MansIM — ¢ TIIOIAIBI0 Oacceiina MmeHee 2000 kM.

[To ycnoBusiM npoTekaHusi peKU MOAPA3ICISIIOT Ha:

-paBHUHHBIC - ¢ BenunHOoM uncia @pyna menee 0,1

-TI0NyropHbIe - ¢ yucnamu @pyna B npenenax 0,1 — 1,0

-TopHBIC — ¢ ynciaamu Opyma 6omaee 1,0

B rupponoruun unciom @pyna Ha3bpiBalOT Oe3pa3sMepHOE YMCIO IS OMpPEIeICHUs
COCTOSIHHS TIOTOKA (CITOKOMHOE UJIu OypHOE).

VZ
" oh

g — YCKOpeHHE CBOOOHOTO MaJCHUS;

h — rmyOuHa nmotoka;

[lo BUgamM nmuTaHUs pEeKU AENAT HA Pa3lIM4Hble THIBI B 3aBUCUMOCTH OT BKJIaja
CHETOBOTO, JOXCBOTO, JIEAHUKOBOTO M TOJ3€MHOTO MHUTAaHUS B (OPMUPOBAHUU PEUHOTO
CTOKA.

[lo BOmHOMY pexuMy, T.€. XapakTepy BHYTPHTOJOBOTO pacHpeaeiieHUus] CTOKa,
BBIIETSAIOT PEKHU C BECEHHUM TIOJIOBOJBEM, C IOJIOBOJBEM B TEILIYIO YacTh TI0ja, C
[1aBOJIOYHBIM PEKUMOM.

[lo cremeHM yCTOMYMBOCTH pycla MOKHO BBIICIUTH PEKUM YCTOWYMBBIE U
HEYCTOWYMBBIE, a 10 JISAOBOMY PEXHUMY — PEKH 3aMep3arole U Hezamep3aonye. Beienstor
TaKKE PEKU IPOMEp3arolMe WM MepeMep3arole U nepecbixatronme. Cieayer pa3nuyarh
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npoMep3aHue u nepemepsanue pek. [Ipomepszanue — 310 3amep3aHue BCed TONIM BOJBI 10
JTHA Ha OOJIBIIOM TPOTSHKCHUU peku. [lepemepsanne — 3To 00pa3oBaHUE JICASHBIX TEPEMBIYCK
JUIIb HA OTJAENBbHBIX METKOBOJHBIX yUacTKaxX pyciia (HampuMmep, Ha IepeKarax).

Hekotopeie peku mepechixaloT B 3acylUIMBBIE TEPUOABl To/a, KOTJa U3-3a
OTCYTCTBUSI JOXKIEW MOBEPXHOCTHOE MHUTAHHE IIPEeKpallaeTcs, a MOoA3eMHOe (TPYHTOBOE)

ucrormaercs [9].
1.2. T'uapOoXuMHUYECKHH PEXHUM PeK

Peunbie BOIBI MMEIOT, KaK MPAaBHIIO, CPABHUTEILHO HEBBICOKYIO MUHEPAITU3AIUIO U
OTHOCSATCS K IpecHbIM BogaMm. [lo Bennunne munepanu3auuu O.A. AJEKUH BBIIEISAET PEKH C
manoii (no 200 mr/ am3), cpenneit (200 — 500 mr/am®), mossimennoi (500 — 1000 mr/am3) u
BBICOKOH (6onee 1000 mMr/nm®) MUHEpaTU3aIKe.

MuHepanu3anusi peyHbIX BOJ 3aBHCHT OT Xapakrepa NMUTaHUs pekd. B mepuon
INPEUMYIIECTBEHHOTO TMHTAHUS PEK TalbIMH, JOXKACBBIMH, JICAHUKOBBIMA BOJAMHU
MUHepaIu3anus HauMeHbas. Koraa B MUTaHUM PEKM HAYWMHAIOT OOJBIIYIO POJb UTPATh
MIOJI3¢MHBIE BOJIbI, MUHEPATN 31 BOJIBI MTOBBIIIACTCS.

XUMHYECKHI COCTaB PEYHBIX BOJ B IEJIOM BECbMa pa3HOOOpa3eH. DTHU BOJbI, KakK
MPAaBHIIO, OTHOCATCS K TUAPOKAPOOHATHOMY KIIAacCy M KaJbIIMEBOW rpynme. Y OONBIIMHCTBA
peK ¢ MaJiol M cpeJHel MUHepanu3alueil COOTHOIEHNE TIIaBHBIX HOHOB cieayromiee: HCO3 -
> S04%2> Cl-u Ca?*> Mg?* > Na* + K*

[loMuMO MHHEpaNbHBIX BEILIECTB PEUYHBIC BOJABI COJEPHKAT B PACTBOPEHHOM BHUJE
OpraHMYeCcKHe U HeOpraHW4Yeckne OMOTCHHBIE BelecTBa. M3 OpraHMuecKruXx BEIECTB TNIABHOE
MECTO 3aHUMAIOT TYMHHOBBIC COCIMHEHHs, CpeIu OMOTeHHBIX BELIECTB HambOoyiee Ba)KHBI
COCIMHEHUS a30Ta (HUTPaThl, HUTPUTHI, aMMOHHUI1 ), pocdopa (docdaTsl), KPeMHUS.

W3 MHKpPO37IEeMEHTOB B PEYHBIX BOJAX BCTPEUAIOTCS OPOM, MO, MEb, IIMHK, CBUHEI],
HMKeNb U Jp. VIX KOHLEHTpaLus B €CTECTBEHHBIX YCIOBUAX He npeBbimaet 10 — 30 Mxr/mvs.

W3 razoB, pacTBOpPEHHBIX B PEYHBIX BOJaX, HAHOOJIbIIee 3HAUCHUE HMEIOT KHCIIOPOT 1
yIJIeKUCIbIi ra3. BecHol U eToM coaepkaHue KUCIOpo/ia B peyHO! Boje HauOoblee — 10
10 — 12 mr/am3. 3uMO TOA JEAIHBIM ITOKPOBOM MOYKET OILIYIIATHCS HEJOCTATOK KHCIOPO/A,
UHOra npuBoIAImMi K 3amopy pbi6. Konuentpauus CO2, Ha060poT, HanbobIIAst 3MMON U
HauMeHbIas jgerom [9].

B uccneqyeMbIX HaMu pekax ObLIM BBIABICHBI ciexyiomme nons: HCO3, SO4%, CI,
NO2", NO3z', NHs*, Ca®*, Fe (o6mee). Kaxkmplii M3 HHMX MMEET CBOI (YHKIHIO M CBOE

OMpCACIIAIONICC 3HAUCHUEC B BOJIC.



I'mapokap0oHaT — MOH SABIISIETCS Ba)KHEHIIEH COCTAaBHOM YacThblO MOHHOIO COCTaBa
MIPECHBIX M MAaJOMUHEPAIN30BAaHHBIX NPUPOAHBIX BoA cyum [12]. Iloutn moBcemecTHOE
OPUCYTCTBHE TUAPOKapOOHAT — HOHA OOYyCIaBIMBAETCS TMOPOJAAMH, COJEPKaIMIMU
kapOoHaTel. ['MapokapOOHATHBI HOH BCTPEYAETCS BO BCEX INPUPOIHBIX BOJAX, KpOMeE
KUCIBIX BOJI, ¢ pH Hike 4. B MpecHbIX BOJaX I'MIpOKapOOHAT — UOH B OOJIBIIIMHCTBE CITy4acB
SIBJISICTCSI OCHOBHBIM aHMOHOM pactBopa [1].

Xopua — HOHBI OOBIYHO 3aHMMAIOT TIEPBOE MECTO CPEIM aHMOHOB B BOJI€ OKEaHOB,
MOpeH, MEHbIlle MX B BOJAE peK. VCTOYHUKM XJIOpHJ — HOHOB B BOAE — MPOAYKTHI
BBHIBETPUBAHUSI MarMaTU4YeCKUX MOPOJA, B KOTOPHIX XJIOp MPHUCYTCTBYET B pPacCeSHHOM
COCTOSIHMH, KOJIOCCAJIbHBIE 3aJIEKH XJIOPUCTBIX COJEM OCaJOYHBIX MOPOJ, BYJIKAaHUYECKUE
BBIOpOCHI. [IoBBIIIEHHOE CO/Iep)KaHUE XIIOPUIOB YXY/IIIAET BKYCOBbIE KaueCTBA BOJbI, JeNIaeT
€e MaJIONPUTOJHON JUIsi MUTHEBOTO BOJOCHAOXKEHUS M OTPAaHUYMBAIOT MPUMEHEHUE IS
npyrux 1eneil. KoHmeHTpanus XIOpUAOB U €€ KoieOaHUs MOTYT CIY)KUTb OJHHUM H3
KPUTEPUEB 3arpsI3HEHHOCTH BOJIOEMA X035 CTBEHHO-OBITOBBIMU CTOKaMu [12].

Cyab(daT — HOHBI TaKKE BAXXHEHIIME aHMOHBI IPUPOJHOMN BOJIBI M BMECTE C XJIOPH -
MOHAMH COCTaBJISIOT MJIaBHY0 YacTh AHHMOHHOIO COCTaBa BOJbI MOpEH M CHIBHO
MHUHEpaIU30BaHHBIX 03ep. OCHOBHBIMH HCTOYHUKAMHU DPACTBOPEHHBIX B BOJAE CYIb(HATOB
SBIISIOTCS Pa3IUYHBbIE OCAIOYHBIE TOPOJbI, B COCTaB KOTOPBIX BXOAMUT Turic. MictouHukamu
Cynb(aT-uOHOB B IPUPOIHOM BOJIE CIY)KAT M IPOIECCHI OKUCIEHUS CAMOPOIHOM CEpHI.

Ha conepsxanue cynbaT-nOHOB B IPUPOIAHBIX BOAAX OKA3bIBAIOT BIMSHUE MPOLIECCHI
pacnmaza M OKUCJIEHMS  OPraHMYeCKUX BEUIECTB  PACTUTEIBHOTO U JKUBOTHOIO
MPOUCXOXKICHUS, COIepKalMX cepy. BOMM3KM HaceleHHBIX MYHKTOB MPUCYTCTBHE CyIbpaT —
MOHOB B BOJIE YacTO OKa3blBAeTCsl pe3ylbTaTOM 3arps3HEHUS €€ ObITOBBIMU U
IPOMBIIUICHHBIMU CTOYHBIMU BoJamu. [loBbIIIEHHOE cojepxkaHue Cylb(paTtoB B BOJE
yXyAIAeT €€ opraHojentuyeckue cBoicTBa. Cynbdarel MOTYT MPUIABATh  BOJE
cabuTeNbHbIE CBOMCTBA, IOITOMY UX COAEPIKaHUE CTPOTO PErNIAMEHTUPYETCS.

OCHOBHBIM HCTOYHMKOM KATHOHOB KAJbIUS B TMPUPOIHBIX BOJAX SBJSIOTCA
N3BECTHSAKM, KOTOpBIE pPACTBOPSIOTCS YrOJIBHOM KUCJIOTOM, HaxXoAsLEics B BOJE, C
oOpa3oBaHueM TI'HApOKapOOHATOB. [IpyrMM HCTOUYHHMKOM KAaTHOHOB KaJbl[Ms B HPHUPOIHBIX
BOJIax SIBJISIETCS TUIIC, BEChbMa PACIPOCTPAHEHHBIN B OCaJI0YHBIX Mopoaax. KatnoHsl Marnus
MOCTYIAIOT B BOJY IPEUMYITIECTBEHHO TpU pacTtBopeHuu nonoMutoB (CaCO3, MgCO3) nm
MPOAYKTOB BBIBETPUBAHUS KOPEHHBIX Mopoi. llpucyrcrBue KaTMOHOB KalbLiUs U MarHus
00YyCIIaBJINBAET KECTKOCTh BOJBI.

Coenunenns a3zora. 13 HeopraHMUYeCKMX COEIMHEHMH a30Ta B BOJE BCTPEYAIOTCA

KaTHOHBI aMMOHMUSI, HUTPUTHBIC U HUTPATHBIC aHWUOHBI. OCHOBHBIM HCTOYHHKOM MOSBJICHHS B
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BOJIE COEIMHEHU I a30Ta ABJIAIOTCS PA3IUYHBIE CII0XKHBIE OPraHUYECKUE BEUIECTBA KUBOTHOIO
U PacTUTENIFHOTO MPOUCXOXKACHHUS, COJIEpKale B CBOEM cocTaBe Oenok. Hammune amMuaka
B BOJIE BCET/Ia BBI3BIBAET MO03PEHUE B 3arPA3HEHUN CTOUYHBIMHU BOJIAMH.

7Kene30 oueHb 4acTO BCTpEUaeTCs B MPUPOJHBIX BOAAX BCIEACTBUE MEPEXOJA €r0 B
pacTBOp U3 PA3TUYHBIX TOPHBIX MOPOJ, B KOTOPBIX KENE30 MIMPOKO pacrpocTpaHeHo. Bompl,
COJIEprKaIllMe€ >KEIe30 B 3HAUYUTEIbHBIX KOJIMYECTBAX, OOBIYHO HMEIOT KUCIYI0 PEAKLUIO

cpensr [1].
1.3. O1eHKa Ka4ecTBa MOBEPXHOCTHBIX BOJT

[IpuponHble M cTOUHBIE BOJBI BCETZA COJEP)KAT OIPEIECIEHHOE KOJIUYECTBO
PACTBOPEHHBIX U B3BELICHHBIX BEIECTB OPraHUYECKOTO U MUHEPATIBHOIO MPOUCXOKICHHUSL.
[lon xauecTBOM BOJBI B LIE€JIOM IOHMMAETCSl XapaKTEPUCTHKAa €€ COCTaBa U CBOMCTB,
ONpPENEIAION@As €€ NPUTOJHOCTh Ul KOHKPETHBIX BHJOB BOJOIOJB30BAaHHUS, INPU ITOM
KpUTEpUU KauyecTBa MPEACTaBISAIOT COOOM NpPHU3HAKU, MO KOTOPBIM IPOU3BOJUTCS OLIEHKA
KauecTBa Bojbl. KauecTBO BOJbI 0OYCIaBIMBAETCS COBOKYIHOCTBIO PAcTBOPEHHBIX B Hell
MUHEpAJIbHbIX U OPraHMYECKUX BEILECTB, ra30B, KOJIOUIOB, B3BEIICHHBIX BEIECTB, a TAKKE
HaJIMYMEeM MHUKPOOPTaHu3MOB [3].

Cornacao [locTaHOBIEHNIO TIABHOTO TOCYIApPCTBEHHOIO CAaHUTApHOTO Bpada OT 28
suBapst 2021 roma N 2 B Poccum neiicTByroT caHuTapHble npaBuia u HopMmbl CanlluH
1.2.3685-21 «'urneHnYecKkrne HOPMATHBBI M TPEOOBAHHS K OOECIIEYCHHIO OE30MacHOCTH H
(nnn) 6e3BpEIHOCTH AJIS YeNloBeKa (paKTOpOB cpebl oOuTaHus» [22].

Taroke, Mbl cpaBHMIM poccuiickue ITJIK ¢ eBpomeiickumMu cTaHIapTaMu KayecTBa
Bozbl. Hike mpuBoauTcs Tabnuia kiaccupukanuu npupoaHbix Boa Ppannun (Tabnuia.
1.1)).

TaGnuna 1.1.

Knaccudukanuu npupoanbix Boa Opaniuu [8]

Knace @en | BIUK | 2o | N1, | NO2 | NOs | POs | 02 | xTIK | Cu
KadecTBa oJ1 5
1A-oTiu4HoO 3 0,5 0,1 0,03 - 054 | 7 20 -

1B-xopotmo 0,00 | ¢ 1 0.4 0,3 - - 5 25 | 0,05

2.
ynosiersoput | 0,05 | 10 15 15 0,3 11,3 1 0,94 | 3 40 1
eJIbHO

3-mI0xo 0,5 25 - 6,2 0,61 22,6 - 80 N
HC-BHe
knaccudukaiym | 05| >25 >6,2 | >0,61 |(>226 > 80




2. XapaKkTepucTUKa U3ydaeMbIX 0OBEKTOB

Hccnenyembie HamMu peku ApxunoBka, MenbHuuHas U KpshkeBka SBISIOTCS MallbIMU
1 OoTHOCHATCS K Oacceliny p. UycoBas. [lo ruaponornueckoMy pailOHUPOBAHUIO OHH BXOJST B

coctaB HuxxueuycoBckoro okpyra (Puc. 2.1.).

Puc. 2.1. Cxema pe4HOM CETH U TUAPOJIOTHYECKOTO paloHUpoBaHus [7]

DTO camblii Malblii MO IUIOHIAIM CpeAu Teorpado-TUAPOIIOTUYECKUX OKPYTOB
Ilepmckoit obnmactu (HbIHE Kpas — npuM. asm.), BKIIOYAIOIMMKA 0acceiiH HUKHETO TCUCHHS
UycoBoii (HbiHE — YycoBckoro 3anmBa KaMcKoro BOJOXpaHHIIMING) U BEPXOBHUI MPHUTOKOB
CoinBbel — bapnel, [1lakBel 1 apyrux. 3To — mepexoAHas MoJioca; Mo penbedy — OT CpeaHe —
TOPHOTO K PaBHHHHOMY (TI0O9TOMY PEKH HOCST Ye€PThl M TOPHBIX, 1 PAaBHUHHBIX MOTOKOB), MO
PACTUTCIIBHOCTU — OT FOKHO-TACKHBIX JICCOB K HMPOKOJIMCTBCHHO — TACKHBIM. B 6acce1?1Hax
pPEK BCTpEYArOTCS TPABSHUCTHIE €II0BO — MHUXTOBBIE M OCHHOBO — O€pe30BBIE Jieca CO
3HAYUTEBHON TTPUMECHIO JIUIIBI, MITbMa, KO HUITUEHT 3aeceHHOCTH cHUkaetcs 10 40-50%;
yBenuuuBaerca nois nammu. [lupoko pa3BUT KapcT, BCTpEUarOTCs Cyxue pyciia, OBparu.
3abonoueHHOCTh Masia. Ha ManbIx pexkax coopy)keHO MHOTO IPY/IOB.

lupponornueckue mokasarenu — cpenHue no obmactu. CTok mpeoOiamaer Han
HCTapeHueM Wik Onu30K K Hemy. UycoBas — TpaH3WTHas peka JJisi 3TOr0 OKpyra, U ee

BOJAOMCPHLBIC TIOCTHI 3CCh OTPAKAOT HC TOJILKO cneumbmqecme YCPThI MPUPOJAbLI CaMOTO
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peruoHa, HO ¥ BEpPXHUX 4YacTel OacceifHa B rOpHOM OKpyre. Ha MECTHBIX pekax — MpUTOKax
CouBl 1 UYycoBoi — Mayo HaOMIONATETBHBIX TOCTOB 3a THIPOJIOTHYECKHM PEKUMOM
BOJIOTOKOB, IIO3TOMY pEKM U3Yy4EHbl HEJOCTAaTOYHO, HECMOTPs Ha JOCTYIHOCTb |

OCBOCHHOCTB YEJIOBEKOM HX OacceitHoB [7].

2.1. P. KpsoxeBka

P. KpsokeBka (Puc.2.2.) sBisiercss NeBbIM MpUTOKOM peku YycoBoii. JlmuHa pexu
5,6 KM, U3 HUX Ha y4acTKe JJIMHOU 3,5 KM OHa MpOTEKaeT 1o Tepputopuu n. Yynxxuno. OHa
OepeT cBoe Haydalo Ha IOKHOM CKIIOHE ropbl MetamryproB. [Ipaktudecku oHa oOpasyercs
POIHUKOM, CTEKAIOUMM MO JIHY IIIyOOKO pa3BETBIIEHHOTO OBpara. 3aTeM peka MepexoAuT B
JOJIMHY JKUJIOTO MUKpopailoHa UyH)XKMHO U B pailoHE >KEJIe3HOJO0POKHOTO MOCTa BIIAJAET B
pexy UycoByro. Ha tepputopun Bomocbopa p. KpsukeBku ecTh 0JTHO MPOTOUYHOE 03€pO MOJ
Ha3BanueM YTuHoe. B p. KpsokeBke B 6,5 M Boime ycthsi, B 0,5 M oT mpaBoro Oepera Obiia

B3sTa npoba (58°28' c.ur. 57°82' B.1.). [Ipo3paunocts 10 qHA. [PYHT MIMCTO-KaMEHUCTHIH.

Puc.2.2. Ycree p. KpsokeBka

2.2. P. MenbHuyHas
P. Mensanunas (Puc.2.3.) Tawoke sBisieTcst 1€BbIM IPUTOKOM p. UycoBoii. J{nuHa —
6,4 kM. HMcrok HaxomuTcs Ha 10KHOM okpanHe ropojga UycoBoro. Ha peke B pesynbrate
COOpY)XEHHUs IUIOTHHBI, ObIT 00pa3oBaH TOpPOJCKOHM mpyx, pacnonaratoumiics B Ilapke
KyabTypbl U oTAbIXxa «Epmak». Brnagaer p. MenbHuuHas B p. UyCcoByl0 Ha TEppUTOPHUU II.
JIssmuno. ITpoGa 6bu1a oToOpana B 0,8 M oT mpaBoro 6epera, B 10 M BbIe ycTbs. (58°28' c.1i
57°74" B.1.). [Ipo3paunocTs 10 qHA. [ pyHT MIMCTO-KAMEHHUCTHIN.
B 1,65 xM Bbie ycThs peku MenpHuuHOM HaxoauTtes . COBXO3HBIM, B KOTOPOM

HaXOJUTCS )KUBOTHOBOIYECKAs (pepMa U TETIMIHBIN KoMIIIeKC «IlepMCKuii ».



Puc. 2.3. p. MenpHu4Has B MecTe BafeHus B p. YycoBas

2.3. P. ApxumnoBka

P. ApxumoBka siBisieTcsi npaBbiM putokoM peku Uycosoit (Puc. 2.4.). Ycrbe peku
HaXOJIUTCS B FOrO-BOCTOYHOM vacTu ropoja. Mcrok pekn Haxomutcs B 0,5 KM Ha BOCTOK OT
KEJIEe3HOAOPOKHOU cTaHIIuu ApxunoBka CBepIIIOBCKOM jkelle3HOM Jopord. B cBoeM HUKHEM
TEUEHUHM OHA MPOTEKaeT MO0 APXUIOBCKOMY JIOTY U O€KUT BAOIb ['OpHO3aBOJICKON JTMHHUU
CBepmioBckoi xene3Hoit noporu. Jnuna pexu cocraiser 16 km. B 5 M Boile yctbs, B 1,5 M
oT mpaBoro Oepera Oblna B3sTa mpoba (58°28' c.ur 57°85' B.4). [Ipo3padyHocTh 10 AHA, TPYHT

BaJIyHHO-TAJICYHBIN.

Puc. 2.4. B MomeHT 0TO0Opa po0d p. ApXUIIOBKa

JlaHHBIE 0 MOP(OMETPHH ¥ TEMIIEPATYPHOM PEKUME IPEICTaBICHBI B Tabmuie 2.1.
W3 npeacTaBieHHON BBIIIE TAOIHMIIBI BUIHO, YTO TEMIIEpaTypa BOJBI B BOJOTOKAX JOCTATOYHO
Hu3kas. B MomeHT B3sTust po6 2021 roma teMmeparypa BO3ayXa COCTaBIIsIa +32°C,
Temreparypa Boasl konedanace ot +10,8 °C no +19,5 °C u sto npu HeOOIBUMX INTyOUHE U
HMpUHE pyciia. MBI CBSI3bIBAEM 3TO C BBICOKOH CKOPOCTBIO TEUEHHS W POJHUKOBBIM
MPOMCXOKACHUEM pex. Mopdomerpudeckue napameTpsl OIIPENEISI0TCS

MCTCOPOJOTNYCCKUMU YCIIOBHUAMMU.
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TabOmmuna 2.1.

duznyeckre 1 MOpHoMeTpHUECKHe MOKa3aTeIn MalbIX pek I. YycoBoro

p. KpsoxeBka (L= 5,6 xm) p. Mempan4HAs (L= 6, 4 kM) p. ApxumoBka(L= 16xm)
(7IeBBI TIPHUTOK), YCThE (7IeBBIN TIPHUTOK), YCTHE (IpaBbIif MPUTOK), YCThE
Tokazarenn JETHUI nepuon A JIETHUHN nepuon oceHimt JIETHUI nepuon A
nepuo HepUo nepuo [
aBrycT, HIOJIb, OKTOpPH, | aBIYCT, HIOJIb, OKTAOPBD, aBrycr, HIOJIb, OKTAODBD,
2004 2021 2003 2004 2021 2003 2004 2021 2003
Teunepumypasoms | 416 [ +162 +9 +15 | +195 +9 +16 | +108 +8
Ipo3pavHOCTh, M JIO THA 0,15 IO JHA | IO JHA JIO THA JIO THA JIO THA JIO THA JIO THA
3anax, 6an 0/3 3 0/3 0/3 1 0/3 0/3 0/3 0/3
KOpHUYHE | KOpUYHE | KOpHYHE
Liger 0/11 0o/l 0/11 0/11 0/ o/11 BBINA BBINA BBINA
OTTEHOK | OTTEHOK | OTTEHOK
Tiy6una, m 0,15 0,25 0,15 0,3 0,09 0,3 0,11 0,50 0,11
llupuna, M 18 2,0 - 20 25 - 6,0 6,0 -

[Ipumeuanue: - JaHHBIE OTCYTCTBYIOT

3. Cxema orbopa mpob

Panee, a umenno B 2003 m 2004 romax, MCCIIEIOBAaHHUSIMU ITHUX PEK 3aHUMAaIach

ydal@asacss CTaHIIMU OHBIX HATYpaJIUCTOB T. LIyCOBOl“O HMchapOBa Haranps. 11 Mbl peumimn

BBISICHUTD, KaK C TEX TTOP U3MEHUIIOCh COCTOSIHHE MabIX pek T. UycoBoro. B utone 2021 roma

OBLIH B3STHI IOBCPXHOCTHBIC HpO6H L OIIPEACIICHU A XUMUYCECKOI'O COCTaBa BOBI.

Cxema otbopa mpo0 npeacrasieHa Ha puc.3.1.
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4. DKcriepuMeHTaIbHAs YacTh

4.1. YcaoBust, 0ObEKTBI U METOILI HCCIEIOBAHUS

[ToneBwie uccnenoBanus npoBogunuchk 8 urons 2021 roma. Temmeparypa Bozmyxa
coctasisiia +32 °C. Ot6op npob npou3BoAMIICS B ycThe MalblX pek KpspkeBka, MenpHUYHAS
u Apxunoska. JJanusie 2021 roga cpaBauBanu ¢ pesynbratamu 2003 u 2004 r.r. [23,24].

Mpbl u3Mepsiii ILMPUHY W DIyOMHY HpH IOMOUM pa3MEUEHHOM peilKku, Tak Kak
M3ydaeMble PEKH WMEIOT HE3HAYUTeNbHBbIe pa3Mepbl. Temreparypy BOJIBI H3MEPSIIH C
MOMOIIIBIO 3JIEKTPOHHOTO TepMoMmeTpa mapku TP101.

bbuln  m3ydeHbl  OpraHoJIENTHYECKUE IIOKa3aTeNu: IBEeT, 3amax, MYTHOCTb
(B3BelICHHBIE BEIIECTBA), MPO3PAYHOCTD. 3arax BOIbI OICHUBAIM IO 5-TH OAIBHOM IIKaie
[2]. TIpo3paunoCTh OMpenaessin ¢ MOMOIIpI0 aucka CeKKH.

XUMHYECKUI aHaU3 BOJbI BBIMOJHSJICS COIVIACHO PYKOBOJCTBY IO XMUMHUYECKOMY
aHaJIM3y MOBEPXHOCTHBIX BOJ cylm moj penakiueit A. Cemenona [21] na 0a3e nabopaTopun
MBYJIO «IAT «PoBecHuK», a Takke B COOTBETCTBMHM C HOPMATHBHBIMH JOKyMEHTaMH Ha
METO/bl HMCCIIEIOBAHUN B XHMHYECKOW JIa0OpaTOpPHU HACOCHO-(UIBTPOBAIBHOW CTAHIIUU
YebBuHcKkoro Bogozadopa MYII «'opBonokanan (Puc.4.1.). [Ipu npoBeneHnn aHaan3a BOJIbI
WCIOJBb30BAaHbl ~ TUTPUMETPUUCCKHH,  TypOUIUMETPUUYECKHI, MOTEHI[MOMETPUUYECKHIA,
(POTOKOIOPUMETPUYECKUN, TPAaBUMETPHYECKMH METOAbl (METOIUKH TIPEICTABICHBI B

MPUIIOKEHHUH).

Puc. 4.1. B naboparopru HacocHO-(UIBTPOBAILHON CTaHIIUN
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Hns ouenku kayectBa cpen ucnonbzoBamch CanlluH 1.2.3685-21 «l'uruenunueckue
HOpPMaTHBBl W TpeOOBaHUA K OOecrnedyeHHto 0e30MmacHOCTH M (MiH) OE3BPEeAHOCTH Ui

yeroBeka (PaKTOpoOB cpebl oOuTaHusD [22].

4.2. OLIeHKa OKOJIOTHYCCKOI'0O COCTOAHUHS MAJIbIX PEK I'. I‘I}’COBOI"O

JlaHHBIE XMMHYECKOTO aHaiu3a MpoO0 BOJBI TpeACTaBiICHbI B Tadmuie 4.2.
AHanu3upys, JaHHbIE MPEICTABICHHBIE B TOW TaOIHIIE MBI BUAMM, YTO MPEOOIaAal0NMM
aHMOHOM BO Bcex mpobax sBisercs HCOs ™, ero conmepkanue Bappupyer ot 110 mo 244
mr/mm3.  HamGonblee MX KOIMYECTBO OTMEYEHO B mpobax p. KpsmkeBka, 9To 0OBACHAETCS
MOMaIaHUEM CTOKOB JIMBHEBBIX BOJI C TEPPUKOHOB IIEOHS HEKOT/A CYIIECTBOBABIIETO
npeanpustus «KameHHBIH Kapbep». Takue KOMIOHEHTBI KaK Cynb(aThl W XITOPHUIBI,
COZIEpKATCS B HE3HAYUTEIILHOM KOJTMYecTBE U He npesbimaroT [1/1K.

U3 KaTHOHOB JOMHHHUPYIOIMM siBIsercs noH Ca?*, ero cogepkaHue B pasIMYHbIX
npo6ax Bapeupyer ot 30,06 10 58,12 Mr/nmm3. CunTaercs, 4To GOIBIMHCTBO pek I. UycoBoro
1 YyCOBCKOTO TOPOJCKOTO OKpYra 3arpsi3HEHO MOHaMH kene3a. [IpoBeneHHbIN HaMu aHaIu3
MoKa3aJjl, 4YTO MOHBI kene3a B p. KpsokeBKka 3a BeCch MEepUOJ MCCIEAOBAHUI HE MPEBBICUIIN
JONYCTUMBIX 3HAa4eHUH, B p. ApxumnoBka, Hanpotus, B 2003 u 2021 rogy npeBbliieHHE
cocraBuiio B 1,6 — 2,3 pa3a. Bennunna takoro nokazatenss pH B TeueHue ucciaegyemMoro
Bpemenn He npeBblmania [IJIK, p. MenbHuuHas uMeEeT HEUTpaAJbHBIM XapakTep, pPEKd
KpsokeBka m ApxurnioBka B mpoOax wiojist 2021 rojga mokazaim CIIa0OINETIOYHYIO PEAKITHIO
Cpepbl.

Benuunna o01mel KecTKOCTH yKa3bIBaeT Ha YMEPEHHYIO KEeCTKOCTh. Peka KpshkeBka
YMeeT HanOoJbIle 3HAUSHHs TToKa3atels (B OOJIbIICH CTEICHH BPEMEHHYIO )KECTKOCTh), YTO
00yCIIOBIIEHO BBICOKUM COJIEp>KaHUEM THApoKapOoHatoB. B nenom, mansie pexku 1. UycoBoro
HMEIOT CPETHIOI0 CTEMEeHb MUHEPaTH3allHH.

O 3arps3HEHUU BOJIBI CBUCTEIBCTBYIOT Takue kommoHeHThl kak NHa*, NO27, NO3".
Cornacao TtpeboBanmsim CanlluH 1.2.3685-21 konmvecTBO OHOTCHHBIX JJIEMEHTOB
HaxoguTcss B Hopme. OJHAKO CpaBHUBAs IOJYyYEHHBIE pE3yJAbTaTbl C E€BPOINEHCKUMU
CTaHJApTaMH KadyecTBa MOBEPXHOCTHBIX BOJ, MOXKHO TOBOPHUTH O HEKOTOPOM 3arps3HEHUH,
TaK KaK Ha OTJIMYHOE M XOpOllee KaueCTBO BOJAbl YKA3bIBA€T MOJIHOE OTCYTCTBHME HHUTpAT-
HMOHOB B Boj€. JlaHHBIE PEKU HCIOJB3YIOTCS MECTHBIM HACEICHUEM B XO3SIMCTBEHHBIX LIEJIAX:
JUIS TIOJMBA, CTUPKU O€libs, MOMKM MalllMH, Ha NMPUOPEKHBIX ydacTkax pek KpsbkeBka u

MensHuYHas IIpOU3BOAUTCA BbIIIaC CKOTA. I/ICXOI[H M3 3TOro, MBI Ip€arnojaracMm, 4To
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['mapoxumMuydecknii pekuM MalbIX pek r. YycoBoro

Tabmuma 4.2.

p. KpsbxeBka

p. MenpHn4Has

p. ApxumnoBka

TMokasaTenn (JIeBBII IPUTOK), YCTHE (JIeBBII IPUTOK), YCTHE (mpaBblii IPUTOK), YCTHE TIK*
OKTSIOpb | aBrycT UIOJIb OKTSI0pb aBIyCT UI0JIb OKTSI0pb aBIyCT UIOJIb
2003 2004 2021 2003 2004 2021 2003 2004 2021
Cyxoii ocrarok (mr/am3) 379,50 2477 337,00 234,3 193,57 174,00 349,2 253,56 162,00 1500
HCO3 (mr/am3) 244,07 170,85 244,07 134,24 109,83 134,24 219,6 170,85 122,03 -
SO42 (mr/mm3) 27,00 12,00 37,00 25,0 20,0 <20 25,0 4,0 <20 500
CF(vr/om3) 21,27 1,42 21,27 14,2 14,18 7,09 14,18 10,64 7,09 350
NO2 (mMr/am®) 0,02 0,10 0,07 0,02 0,01 0,09 0,02 0,02 0,02 3,00
NO3"(Mr/am®) 3,44 4,82 1,05 0,00 1,72 0,97 3,44 6,536 0,41 45
Ca?*(mr/am®) 40,1 50,10 52,10 44,09 28,06 28,06 58,12 46,09 30,06 -
Fe (o0mee) (Mr/mm®) 0,3 0,1 0,3 0,5 0,2 0,4 0,5 0,1 0,7 0,3
NHg4* (mr/om3) 0,0 0,1 <0,1 0,2 0,2 <0,1 0,0 0,1 0,1 1,5
pH 7,0 6,8 8,1 7,0 6,8 7,4 7,0 6,8 7,8 6-9
OO61mas KeCcTKOCTh
(Mr-oxe/e%) 4,80 3,20 4,70 2,60 2,20 2,30 3,80 3,00 2,20 7-10
XTIK (MrO/nm?) - - 9,10 - - 26,20 - - 20,2 30
[lBeTHOCTS, ° - - 40 - - 141 - - 154 20
MyrHocTs (Mr/am3) - - 3,30 - - 0,30 - - 2,20 15

Hpumevanusi: * - CanlluH 1.2.3685-21; ** - naHHbIC OTCYTCTBYIOT
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3arpsi3HEHUs], OOHApy)KEHHbIE TIpU aHalu3e, SABIAIOTCA CIEIACTBHEM BCEro  BBIILE
[IEPEUNCIECHHOTO.

Ilokazarens XIIK B mpeapiaynme rofsl HE ONPEAEIsUICS. 3HAYEHHUS, TOJYyYCHHBIE B
2021 romy, He TMpPEBHIIAIOT MPEAEIOB JONYCTUMOM KOHLEHTpAaUH. XHMHYECKOE
noTpebiieHne KUCIOpOoAa IMOKa3blBAaeT CKOJBKO KUCIOpPOJa HEOOXOOUMO JUIsl OKHCICHHS
OpraHUYECKUX BEILECTB B BOJIE, TEM CAMbIM YKa3blBas Ha CTENEHb 3arpS3HEHHOCTH BOJIbI.
Haubonee Beicokuii ypoBenb XIIK 3adukcupoBan B peke MenbHuYHAs. MBI CBA3bIBAEM 3TO C
TEM, YTO B pallOHE YCTh PEKH MPOU3BOJUTCS BBINAC KPYITHOI'O POraToro CKOTa.

B Boze uccimegyemblX peK 3HAUUTENBHO IMPEBBIMIEHBI I1OKA3aTeId LBETHOCTU M
MYTHOCTH, YTO ONpPENEsUIOCh MPU BHU3yaJlbHOM HaOI0JeHUU. Pe3ynbraTel 1a00paTopHOro
HCCIEIOBAaHUS TOKa3alld MpeBbllIeHUEe MBeTHOocTH 2 pa3za (p. KpsbkeBka), B 7 pa3 (p.
Menbauunas), B 8 pa3 (p. ApxunoBka); MyTHOCTb B pekax KpspkeBka u ApxurmoBka
npesslleHa B 1,5 — 2 paza.

Tak Kak 3T peKu SBIIOTCS IpUTOKaMu p. YUycoBOH, OHM BIMSIOT Ha €€
TUJIPOXUMUYECKUI pekuM. 1 TeM cambIM, KUTENH, 3arpsA3HsAs Majble PEKU CBOETO ropoja,

3arpsI3HAIOT U INIaBHYIO BOJAHYIO apTepUIO HAIIETO paioHa.
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BriBoabI

Hccnenyembie pexn KpspkeBka, MenbHWUYHas ¥ ApXHIOBKA OTHOCATCS K OacceiiHy p.

UycoBas 1 BXOIAT B cocTaB HUKHEUYCOBCKOTO TMAPOJIOTHYECKOTO OKpyra.

HCCHGI{YCMBIG PEKHM MMCIOT HE3HAYUTCIBHBIC ITOKA3aTCIINU FJ'IY61/IHI)I U INMPUHBI, BEIWYUHA

KOTOPBIX OIPEACIISACTCA MCTCOPOJIOTHICCKUMHA YCIIOBUSIMU.

TeMnepaTypa BOAbI OJOCTATOYHO HH3Kas, 4TO CBA3aHO C OoJIBILION CKOPOCTBIO TCUCHUSA U

POAHHUKOBBIM IMPOHUCXOKICHUECM.

[IpeoGagaronmM aHUOHOM B MpoOax SBISAETCA I'MIPOKAPOOHAT-UOH, CPEIH KAaTHOHOB

AOMUHUPYIOT NOH KaJIBIH A, YTO OMPEACITIACTCA I'COJIOTUYCCKUMHU YCIIOBUSIMH MCCTHOCTH.

Bona B ManbIx pexkax yMEpeHHO-KECTKasl.

IIo moka3zarensam OBCTHOCTHU, MYTHOCTHU U COICPKAHUS HOHOB 7KCJIC3a BOJla UCCIICAYCMbIX PCK

HC COOTBCTCTBYCT ,I[efICTByIOIIH/IM HOpMaTHBaM Kau€CTBa BO/.

Z[I/IHaMI/IKa TmoKazaTeiiei THAPOXUMHUYCCKOIO PpEeKHUMa 3a BECb IICPUOL I/ICCJ'IC,I[OBaHI/Iﬁ

CTaOMIIbHA M YKAa3bIBACT HA HAJTMYME YMEPEHHBIX 3arpsi3HEHUH.
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MeToaMKH XUMHYECKOT0 aHAJIH3A

eernocts (ITH @ 14.1:2:4.207-04) [15]

Hccnenyemyro mpoOy MOMEHAIOT B KIOBETY C TOJIIMHON omnTHueckoro cios 50 MM U
CHUMAIOT MoKazaHusi mpubopa (A=413 HM) MO OTHOIICHHWIO K JUCTUJUTMPOBAHHOW BOJIE.
BenuunHy 1BETHOCTH ONPENEISIIOT IO TPaAyHPOBOUYHOMY TpaduKy.

[Tpu ananu3e mpoO BBHIMOJHSIOT HE MEHEE JIBYX MapalIeTbHbIX OMPEICICHUN.

3a pesynbTaT U3MEPEHUs [BETHOCTU MPUHUMAIOT CpeaHee apuMeTHYecKoe ABYX

IapajuIeNbHbIX onpeneneHnii X1 u X2

X1—X;

2

pH (ITHA @ 14.12:3:4.121-97) [14]

DONeKTpoAbl MPOMBIBAIOT JAWCTHIUTMPOBAHHON BOJIOM, OOMBIBAIOT HCCIEIyeMOl BOJOH,

X =

NOTPYXalOT B CTakaH C aHaau3upyeMo mpoOoi. Ilpu 3TOM MIAPUK CTEKISHHOTO
U3MEPHUTEIIEHOTO AJIEKTPOJIa JOKEH OBITh MOTPYKECH Ha TTyOuHYy 5 — 6 MM. O THOBPEMEHHO B
CTaKaH MOIPYKAIOT TEPMOKOMIIEHCATOP. DJIEKTPO/bl HE JOJKHBI KacaTbCsl CTEHOK CTaKaHa.
Otcuer BenmmuuHbl pH mo mkane mpubopa MpOBOAMUTCS, KOTJAa OKa3aHUs MPUOOpa HE OyIayT
u3MeHsThes 6onee yem Ha 0,2 en. pH B Teuenune ogHoN MUHYTHL. Uepe3 MUHYTY TOBTOpSETCS
usmepenue. Ecnu nzmepenus ornuyarorcs 6osee yem Ha 0,2 ea. pH, mpoBoasTcs moBTOpHbIE
U3MEpEeHUsl.

3a pe3ynbTaT aHaJdM3a MPUHUMACTCS cpeqHee apu(METHUECKOe 3HAUCHHUE JIBYX Pe3YJbTaTOB

NapajulelbHbIX onpenencHui X1 u Xz:
X1— X,

X =
2

Hutparse! (HHO @ 14.1:2.4-95) [13]

10 cM® npoOsl mepenocaT B GapopoBble Yallku, J0OABISAIOT 2 cM® PacTBOPa CATMIIUIOBOM
KUCJIOTBI, TIOMEIIAIOT Ha BOJSHYIO OaHIO, BBITHPAIOT JIOCYXa M OXJIaXKIAIOT, MOCIE Yero

n00aBISIOT 2 M3

KOHIIEHTPUPOBAHHOW CEpHOM KHUCIOTHI, BbIJEpKuUBatOT 10 MUHYT,
noGasisror 15 ¢M® mMcTMIIIMPOBaHHOM BOabI, 15 cM® pacTBOpa IMIpOKCHAa HATpUS |
CerHeToBoi comu. I1omydeHHBIN PacTBOP BHOCAT B Kou0Oy Ha 50 cM3, OXJTa)KIar0T B XOJIOJHOM
BOJIE /10 KOMHAaTHOW TeMIIepaTyphl, JOBOJIAT 00BEM 10 METKH JAUCTHIUIMPOBAHHON BOJOM,

nepemenmBatoT. [IpoBoasT poToMeTpuueckuii aHamus.
_ Dp—10,00062
~0,0736

Dp - nokazanuss KOK
X=C-K,
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K — koaduninenT pazdaBiieHus

Hutpuret ITHI @ 14.1:2:4.3-95) [20]

OTUIBTPOBaHHYIO IPOOY BOALI J0BOAAT 10 50 cM® IUCTHIIMPOBAHHON BOJOMH, HOOABISIOT

2 cm® pactBOpa peaktuBa I'pucca, mepeMenmBaror, yepes 40 MUHYT H3MEPSIOT ONTHYECKYIO

miotHocTh KDK.

_ Dp—-0,0019
~0,8206
Dp- nokazanust KOK
C-50
X=——
%4

V- 006beM 1poObl, B3ATOM 1715 aHANM3a

Honsr ammonrns (ITHJT @ 14.1:2:4.262-10) [19]

OT¢uIETPOBaHHYIO POy BOABI 10BeCcTH 10 50 cM® IUCTHIIIMPOBAHHON BOOI, 106aBUTH 1

3

cM cermeroBoi comu w1 cm® peakrmBa  Hecciepa M mepeMelnars.

UYepes 10 MUHYT U3MEPUTH ONITUUYECKYIO IIIOTHOCTH KDK.

_ Dp —0,0019
~0,8206
Dp- nokazanus KOK
C-50
X=——
V

V- 006beM mpoOBbI, B3ATOM 1715 aHAIH3a

XIIK (IMTH & 14.1:2:4.210-2005) [16]

B crakanuuke orBenmBaior (49,03 + 0,01) r nmpeaBapUTENbHO BBICYLIEHHOIO B T€UEHUE 2
gacoB mnpu Ttemmeparype (105 £+ 5) °C OuxpomaTa Kajus, pacTBOPSIIOT B HEOOJBIIOM
KOJIMYECTBE JIMCTUJUIMPOBAHHONW BOJBl U KOJIMYECTBEHHO IEPEHOCAT B MEPHYIO KOJOy
BMmecTumocThio 1000 cM3. O6GbeM pacTBOpa B KoJGE TOBOAT J0 METKH JIUCTHILIMPOBAHHON
BOJION.

B crakanuuke otBemmBart (13,0 + 0,1) r cepHOKucnoro cepedpa, OCTOPOKHO
pactBopsoT B (20 - 25) cM3 KOHIEHTPUPOBAHHOM CEPHOM KUCIOTHI, PACTBOP KOJMYECTBEHHO
IIEPEHOCAT B MEPHYIO K0J10y BMecTHMOCThI0 1000 cM® 1 10BOAAT 00BEM pacTBOpa 0 METKH

KOHIICHTPUPOBAHHOM CEPHOU KHUCIIOTOM.
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B mepnyro konby Bmectumocthio 100 cm® nmumerkoii nepenocar 10 em® pactsopa I'CO co
snaueHneM XIIK 10000 mr/mM3 u noBoasST 00BEM pacTBOpa AMCTUIUTMPOBAHHOW BOJIOH 10
METKH.

B KIOBETy NUIIETKOW WJIM J03aTOPOM BHOCAT 2 cM3

TIIATEJIBHO TEPEMEIAHHON
aHanusupyeMoil mpo0sl, 0,5 ¢cM® pacTBopa GuxpoMara Kaius, 3 cM® pacTBOpa CEPHOKHCIIOTO
cepeOpa B cepHOU Kuciore, ao0aBisitor mmarteneM mpubnmsutensao (0,04 - 0,06) r
CEPHOKHCIION pTyTH. KIOBETHI ¢ IpagynpoBOYHBIMH PAacTBOPAMU M XOJOCTBIMH IPOOAMU
MJOTHO 3aBUHYMBAIOT pEe3b0OBBIMU IMPOOKAMH, HECKOJIBKO pa3 IEePEBOPAYMBAIOT IS
IIepEeMEIIMBAHNS CO/CPKHUMOTO KIOBETHI W IOMEIRIOT it okucieHuss B peakrop XIIK,
npeABapuTenbHo Harpetblii 1o Temmepatypbl (150 £ 5) °C. Uepe3 nBa yaca ¢ MOMEHTa
3arpy3Kd peakTop OTKIIOYAIOT, OXJIAXKIAIT B TeueHue npubdnusurtensHo 20 Munyt. KroBeTs
BBIHUMAIOT M3 PEaKTOpa IMOKa OHHM eI Topsuue, coOiromasi Mepbl MPeJOCTOPOKHOCTH, U
MepeMEIMBaIOT MepeBopaunBaHueM ABaX/bl. CTaBAT KIOBETHl B LITATUB M OXJIAXKIAIOT 10
TEMITEpaTypbl OKPYXAIOLIEH CPEMbI.

c _0,025*5
m= Vm

Cm- MOJIAApHASA KOHLICHTPALUA SKBUBAJICHTA COJIN Mopa

Vm — 06beM pacTBopa cou Mopa, oMM Ha TATPOBAHKE, CM>

v (Vxon — Vup) * Cm * 1000
B Va

Va- 06beM poOBI BOJIBI, B3ATOM IS aHAIM3a, CM°

Vxon — 00beM p-pa coiim Mopa, u3pacxo0BaHHbIN Ha TATPOBAHHE XOJOCTOTO OIBITA, CM3

Viip —00beM p-pa conu Mopa, H3pacxXo0BaHHbIH Ha TATPOBAHKE MPOOLI, cM>

Bsgemenusle Bemectsa (ITH @ 14.1:2:4.254-2009) [18]

®uneTpel mpoMeiBatoTcs 250 ¢cM® qMCTHIIMPOBAHHON BOJOHW M HOACYIIMBAIOTCS J0CYXa Ha
BO3/IyXe, TOMEIIAIOTCS B CI0)KEHHOM BHJIE B MAapKUPOBAHHBII OIOKC M CYIIATCS B CYIIMJIBHOM
mkady mpu (105 = 2) °C ¢ OTKpBITON KPBIIIKON HE MEHee 2,5 J4acoB.

3areM 3aKpbITh OIOKC KPBIIIKOW, OXITATUTh B JIKCHKATOPE M B3BECHTHh HA aHATUTHYCCKUX
Becax. [loBTopuTh mponeaypy CyIKd, ¢ BBIIEPKKAMHU B CYIIMJIBHOM Kady 1mo 30 MUHYT 110
TEX MOp, MOKAa pa3HUIa MEXKAY ABYMS HMOCICIHUMH DPE3yIbTaTaMH B3BEIIMBAHHS HE OyaeTr
npesbimath 0,5 Mr.

200 cm® uccnemayemMol TPOOBI MPONMYCTHTH YEPE3 MOATOTOBIECHHBIM (GUIBTP. ByMakHbIN
(MIBTP ¢ OCAZKOM TPHIKILI MPOMBITH JMCTUILIMPOBAHHON BOAOM mopuusmMu 1mo 10 cmS.

@unbTp MNOACYUMTh Ha BO3Ayxe 2,5 yaca M IOMECTHUTb B OOKC, IZi€ NPOBOAMIIOCH
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npeasapurtenbHoe B3enmBaHue. ([loxroroBka ¢uiabTpoB Kk aHanu3ly) bymakublil ¢uiabsTp
NPOCYIIMTh B TeueHHe 4 vacoB B cymmibHOM mikady mpu (105 £ 2) °C. Ounbrp oxXnaguTh
BMECTE C OIOKCOM B SKCHKAaTOpe U B3BeCUTb. [IOBTOPUTH MpoLeaypy CYLIKH 10 TeX Mop, MoKa
pasHHUIla MEXIy IBYMS IMOCICAHUMH pe3yJabTaTaMH B3BEUIMBAHUSAMH HE OyIEeT MPEBBIIIATH
0,5 mr.

(my —m,) * 1000
|4

My — Macca OroKca C MOATOTOBICHHBIM OYMaXHBIM (DUIETPOM

X =

Mz — Macca Orokca ¢ MeM6paHHBIM (bl/IJ'IBTpOM CO B3BCIICHHBIMH B€HICCTBaMH

V — 06beM IpoOI BOIBI, B3TOM I aHAIM3a, AMS,

Xnopuasl (ITHI @ 14.1:2.96-97) [6]

K 50 mn uccnenyemoit Boasl no6aButh 10 kamens 10%-noro pactBopa K2CrO4 u
tutpoBath 0,1 H. pacTBOpoM HUTpaTa cepedpa, A0 MPHUOOPETEHHS PACTBOPOM OYpOTo IBETA.

X= (V1-V2)x2

V1 — nayanbHbI 00bEM

V2 — KOHEYHBIH 00BEM

Cyxoii ocratok (I'OCT 18164-72) [4]

250-500 cM® npoMIBTPOBAHHOM — WCCIENyeMOM NpPOOBI  BBHIIAPUBATL B
MpeBapUTEIbHO BBICYIIGHHOW JI0 MOCTOSHHOW Macchl (apgopoBoii yamke (BeimapuBarh Ha
BozsHO# Oane ¢ dist H20).

Yamky momectuThb B TepMoctat rpu t = 110°C u cynmTh 10 MOCTOSHHOM MacChl.

Oo6mmas xectkocts (ITH @ 14.1:2.98-97) [21]

K 10 cm® uccnenyemoii Boasl 106aButh 0,5 cM® OydepHOro pacTBopa U MHAUKATOP.
TutpoBath pacTBOpoM TpmiioHa b 10 mepexoma okpacku B romyoyro. [lo Bemuuune,
W3pAacXOJOBAaHHOW Ha THUTPOBAaHWE, BBIOMPAIOT COOTBETCTByOIMK oO0BvemM. Ecmu
U3pacxoq0Bano Menee 2 cm® Tpuiona b, To pekomenmyemblii 00beM mpobs — 100 cm?, ecinm
2-4 cm® tpunona B, 1o 50 cM3 mpo6bl, ecinm 4-8 cm® Tpunona B, To 25¢m® npo6sl, eciu Gonee
8 cm? tpuona B, 1o 10 ¢cM® 1po6e1. [Tocie 0OLEHOYHOr0 THTPOBAHUS OTMEPHUTH HEOOXOIMMBbIH
00BeM IpoOBI, eciti HeoOxoaquMo, goectd a0 100 cm® mucTuianmpoBanHol Boasl. Brectu 5
cm® OydepHOro pacTBopa W 5-7 Kalenb HHAMKATOpa. IlepeMemars ¥ TUTPOBATh PacTBOPOM

TpusioHa b 0 nepexosia oKpacku U3 KpacCHO — (POJIETOBOM B roydyro.
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