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opmar tnthposania aHanusza — no FOCT P 51592-2000. OueHKy ypOBHA TPOPHOCTU BOAbI

TpudoHosa T.A., YecHokosa C.M., Caenbes O.B.

OueHKa YpOBHA TPOGHOCTH 1 CaMOOUMLLAIOLLEN OLIeHMBA/IM MO COAEPKAHMIO PasIUYHbIX GOPM MUHEpPasbHOro asoTa M
cnoco6HOCTM Masioro BOAOTOKA MO MUHepanbHoro ¢ochopa. ArperaumMoHHbIA WMHAEKC, XapaKTepU3YHLLUMA
TMAPOXMMUYECKNM NOKa3aTensam (Ha npumepe p. TOKCUMYHOCTb Pas/iniHbIX GOPM MUHEPANbHOro asoTta ANs rMApPobUOHTOB,
PneHb) // 1Or Poccuu: akonorus, passutue. 2021. paccuuTbiBaAM N0 MX CcooTHoweHuto K [MAK ana  BsBogoemos
;)1261’ ’;‘ ;-8%58‘97- DOI: 10.18470/1992-1098- PbI6OXO3ANCTBEHHOMO Ha3HaYeHNA. HUTPUdULMPYIOLLYIO CMOCOBHOCTb BOA,

PEKU OLUEHMBaNW MO BEAWYMHE WHAEKCa HUTPUOMKALUUM  (luurp),
pPaccUMTbIBAEMOrO MO COOTHOLUEHWIO B BOAE KOHLIEHTpauuu asoTa
MonydeHa 10 mapra 2020 1. HWUTPATOB K CyMMe KOHLLEHTPALMI pasnnyHbiXx $Opm MUHEPANbHOro a3oTa,
Mpowna peLieH3nposakme 26 uioHa 2020 T. a CaMOOUMLLAIOLLYI0 CMOCOBHOCTb MO 3HAYEHMAM UHAEKCA HUTPUDUKAL MU,
MpuHsaTa 15 asrycta 2020 T. Pe3synbtatbl. [0 BeNMUMHE arperauMoHHOro MHAEKca BOJa BO BCEX
nyHKTax oTbopa npob TOKCMYHA. IJKOCMCTEMA PEKU XapaKTepusyercs
cnaboli cnocobHOCTbID K CaMOOUYULLEHMIO U claboi HUTpUPUUMpYoLLE
CNOCOBHOCTLIO, YTO CBA3AHO C BAMAHMEM Ha MUKPOBMOLEHO3 BOAOTOKA U
OpraHn3mbl-GUNbTPATOPbI MHOTOYUCAEHHbIX LLMAHOTOKCUHOB.
3aknioueHue. oKasaHo, YTO Hambosee 4YyBCTBUTE/IbHbIM MOKasaTenem
TPOOHOCTU BOA, PEKM ABAAETCA KOHLEHTPaLMA MUHepanbHoro docdopa.
MO COOTHOLWIEHWIO KOHLIEHTPALMIM a30Ta MUHepanbHoro K dochopy
MWHEPANbHOMY YCTaHOBU/AM, YTO B QUTOMNIAHKTOHE PEKU BO BCeEX
MUCCNeA0BaHHbIX MyHKTax MNpeobnafaloT CUHe-3eNeHble  BOAOPOCAU
(umMaHobaKTepuK) — NPOAYLEHTbI LLUAHOTOKCUMHOB.
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Abstract

Aim. Assessment by nitrification index values of the level of trophicity and
toxicity for aquatic organisms in the waters of a small watercourse in an
urbanized area by the content of nutrients in the water and its self-
cleaning ability.

Materials and Methods. The concentration of compounds of nutrients in
the waters of the river was determined using the "Kapel 104T." system of
capillary electrophoresis. Water was sampled for analysis according to
GOST R 51592- 2000. The water content of readily oxidized organic
compounds was assessed by the magnitude of permanganate oxidizability
(PND F 14.1; 2.4.154-99) and difficultly oxidized compounds by the
magnitude of the chemical oxygen consumption (RD 52.24.421-2012).
Assessment of the water trophic level was evaluated by measuring the
content of various forms of mineral nitrogen and mineral phosphorus. The
aggregation index characterizing the toxicity of various forms of mineral
nitrogen to aquatic organisms was calculated by their ratio to MPC for
fishery reservoirs. The nitrifying ability of river waters was estimated by
the value of the nitrification index (lnt.), calculated by the ratio of the
concentration of nitrogen of nitrates in water to the sum of the
concentrations of various forms of mineral nitrogen and the self-cleaning
ability by the values of the nitrification index.

Results. In terms of the aggregation index, water at all sampling points
was found to be toxic. The river ecosystem is characterized by a weak
ability to cleanse itself and a weak nitrifying ability, which is associated
with the influence of numerous cyanotoxins on the microbiocenosis of the
watercourse and filtration organisms.

Conclusion. It was shown that the most sensitive indicator of trophicity of
river waters is the concentration of the mineral phosphorus. Through
measuring the ratio of the concentrations of mineral nitrogen to mineral
phosphorus, it was established that blue-green algae (cyanobacteria),
producers of cyanotoxins, dominate in the phytoplankton of the river in all
the points studied.

Key Words
Small watercourse, hydrochemical indicators, type of trophicity,
nitrification index, self-cleaning ability, aggregation index.
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BBEAEHUE

B HacToswee BpemMa BO BCEM MMUpPE Majble BOLOEMbI W
BOAOTOKM 3arpsAsHeHsl, noABepKeHbl npoueccy
aHTPOMOreHHOro  3BTPOOMPOBaHMA,  YTO  Bbi3blBaeT

MaccoBoe pasBuTME B HUX LmaHobaKTepuit U notepto Mmu
CNOCOBHOCTM K CamMOOUMLLEHMI0. IBTPOGUKALMA U noTeps
camoouuMuatowen  CcnocobHoCcTM  BOAHbIM  OOBEKTOM
NPUBOAMUT K W3MEHEHMUIO CTPYKTYpbl rMapobuoLeHosa,
TOKCMOUKAUMM BOAbl U Aerpagaumm rmMapo3KOCUCTEMDI,
MO3TOMY COXpaHeHMe CcamoouMLalowen CcnocobHoCTH
BHYTPEHHUX BOA — ABAAeTcA rnobanbHoi npobnemoit
MMpOBOro coobuiecTBa, CBA3aHHOM C obecnevyeHnem
YenoBeYyecTBa  KayeCcTBEHHOM  NWUTbEBOM  BOAOW U
KOMOPTHLIMM YCIOBUAMM NPOXKMBAHUA [1].

HecmoTps Ha 3HauYUTE IbHbIN cnag
NPOMbILLNEHHOTO U CeNbCKOXO3AMCTBEHHOTO NPOU3BOACTBA
B Poccum aHTponoreHHas Harpyska Ha MOBEPXHOCTHble

BOAbl MPAKTUYECKM HEe CHM3MNAcb, YTO CBA3AHO C
MoCTynAeHMeM MO/OTAaHTOB B BOAHble O06bEKTbl C
NMOBEPXHOCTHbIM CTOKOM OT WCTOYHMKOB Anddy3Horo

pacnpoCTpaHeHUs 3arpAsHAOWMX BellecTB COBMECTHO C
npoAyKTamu BOZHOM 3po3um, BbI3bIBAaEMOW
NMOBEPXHOCTHbIM CTOKOM. MOBEpPXHOCTHbIM CTOK,
nocTynarwouwmii B BoAgHble 06beKTbI, COCTaBAAET 0K0M0 52%
BCEro Ux BOAHOro nutaHusa [2].

OCHOBHbIMM KOMMOHEHTamMM CTOKOB c
CeNbCKOXO03ANCTBEHHBIX U YPOaHM3NPOBaHHbIX TEPPUTOPUIA
ABNAIOTCA coeanHeHuUs 6UoreHHbIX 3/1eEMEHTOB,
OopraHMYeckMe  BeleCTBa  PasAMYHOM  Npupoabl W

TOKCMYHble MoANOTaHTbl [1-4]. Kpome TOro, yKasaHHble
BelecTBa NOCTYNatoT B BOAHble O6BEKTbl C rPYHTOBbIM
cToKOM. CyMMapHbI  TPYHTOBbIA  CTOK  CcOCTaBAaseT
npumepHo 46% Bcero BOAHOro NuTaHua [2]. TPyHTOBbIN
CTOK 3arpA3HEeH YyTeYkamu U3  BOAOMNPOBOAHbIX W
KaHa/N3aLMOHHbIX  ceTe, a Takke  duabTpaTom,
NnocTynaloWwmm W3 MOJUTOHOB 33aXOPOHEHWA OTX040B
npoussoAacTea 1 notpebnexus [3].

[OnvTenbHoe NOCTyn/ieHWe yKasaHHbIX BELLEeCTB B
Masible  BOAOTOKM, OT/AMYAOLMECA MasbiIM  CTOKOM,
HeaoCTaToOYHOM YCTONYMBOCTLIO 7 3HAYUTENbHOW
YAB3MMOCTbIO, MPUBOAUT K UX 3BTPOPMKaLUKN, MAaCCOBOMY
pPa3MHOKEHUIO CUHe-3eN1eHbIX BOZOpOC/En
(umaHobaKTepMit), HapylweHUIO B  HMX NpPOLECCoB
camooumLeHnna n Tokemdukaumm soabl [1; 5-7].

Hapagy c aNNIOXTOHHbIMM (sHEWHMMM)
WUCTOYHMKAMM MOCTYNNEHUA OPraHMYecKoro BeliecTsa M
coefMHEHU BUMOreHHbIX 31EMEHTOB B Masible BOAOTOKM,
Ba)KHYI0 pO/Sb B  3arpsAsHEHUM  UrpaloT  BellecTsBa
ABTOXTOHHOTO NPOUCXOXKAEHUA - NPOAYKTHI
XU3He[eATeNbHOCTU TMAPOBMOHTOB, M UX MOpTMacca [8-9].

HakonneHue B NOBEPXHOCTHbIX BOAAX COEAMHEHUM
a30Ta MPUBOAMT K UX 3aKUC/IEHWUIO, HAKOM/IEHUIO B BOAE
TOKCMYHbIX MeTabonnTOB CUHe-3e/éHbIX Bogopocnen wu
0bpa3oBaHMIO  oONacHbIX AnA  6MOTbl U YesoBeKa
HUTPO30aMMHOB, OTHOCALLMXCA K Kjaaccy Haubonee
CUNbHbIX MyTareHHbIX anKuAnpylowmx areHtos [10-13].
TOKCUYHBIMU ANA TMAPOBUOHTOB ABAAIOTCA TAKMKe COMM
aMMOHMA U HUTpuTbl [13]. Mpwu OKWCNEHMU MNOHOB
AMMOHMUSA CHUXKAETCA COAEpPIKaHWe B BOAE KUCI0POAaA, YTO

TaKKe MPUBOAWUT K CHUNKEHMIO KayecTBa BOAbl W
VYXYALLIEHUIO }KU3HeAeATeIbHOCTU rTnapobunoHTos [14-16].
Llenb pabomei — oL,eHKa YPOBHA TPOGHOCTU Masnoro
BOAOTOKA MO TMAPOXMMMYECKMM MOKasatensm wu eé
camoouuLialowen cnocobHOCTM MO 3HAYEHUIO WHAEKca
HUTPMOMKALMM, a TaKKe TOKCMUYHOCTU BOZ, PEeKn ans
TMAPOBMOHTOB NO arperaLMoOHHOMY MHAOEKCY.

MATEPUANDbI U METOAbI UCCNEQOBAHUA

O6beKkToM UccnesoBaHWA ABAANACL peKka PneHb, KoTopas
npotekaer no Tepputopun  Cy3panbCKOro  panoHa
(BepxoBbss  peku) wu 1. Bnagumupa. [pOTAXKEHHOCTb
BOAOTOKa — 44 Km, nnowanb Bomocbopa — 273 Km2.
Mmpporpaduueckasa ceTb npeacrtasneHa 39 npuToKamu
AnvHoi meHee 10 Km m pekoi CoapblwKa (4/1MHA BOAOTOKA
— 22 KMm). KapTa-cxema BOA4OTOKa npeacTaBiaeHa Ha puc. 1.
Peka wMmeeT BbICOKMI ypoBeHb ypbaHu3auuu, B eé
b6acceliHe pacnonoXeHo 33 HaceNEHHbIX MyHKTa, NPUYEM
77% TepputOopun ropoda Bnagumupa pacnonoxkeHo B
bacceliHe pekn PneHb. OCHOBHbIE UCTOYHWMKK 3arpA3HeHun
— CTOKM C CeNIbX03YroAmii 1 CeNbCKUX NOceNeHni (BepxoBba
peKu), U IMBHEBbIE CTOKM C MPOMM/IOLLAA0K U TePPUTOPUM

r.  Bnagumup. [MAPONOTMYECKUI  peXuMm  BOLOTOKA
HapyweH. B 6acceliHe peku pacnosioxeHo 11 nHxeHepHbIX
npygos. [Mousbl Ha Bogocbope MpeuMMyLLEeCTBEHHO

pacnaxaHbl, obesneceHol.

OTt6op npob BOAbl O aHANM30B MPOBOAUAN B
cootsetctBuM ¢ TOCT [17]. CopepiaHue B BOAE pPeKu
OCHOBHbIX KaTUOHOB WU aHWOHOB OMpesesUAN C NOMOLLbIO
CMUCTEMbl KanuanapHoro snektpodopesa «Kanenb-104Tx»;
cogepKaHue rMapoKkapboHaT MOHOB — TUTPUMETPUYECKM
[18]; nocTOsAHHYO }KECTKOCTb — KOMMIEKCOHOMETPUYECKN
[19]; nepmaHraHaTHyI OKCUMCAAEMOCTb — TUTPUMETPUYECKM
[20]; xummnueckoe notpebneHne kucnopoga — no [21] PA
52.24.421-2012.

OueHKy TpopHOCTM BOAbI  PeKn
COrNAacHO peKomeHZauuAaMm, npuBeaEHHble B
FanbuoBoi u Omutpuesa [22], (Tabn. 1).

CamoouunLatoLLyo cnocobHOCTb BOAbI OLEHUBANN
Nno UHAEKCY HUTPUPMKALUK, KOTOPbIM PacCUMTbIBAETCA MO
COOTHOLUEHWUIO B BOAE Pas3/MyHbIX GOPM MUHEPasNbHOro
asora [23] no dopmyne:

nposoauu
pabote

Ny
by = >+ 100%,
roe Nyos — KOHLeHTpauusa asoTa HUTpaTHoro, Mr/am3;
Nuun = (NNO3™ + NNOy + NHz*), mr/am3;
NNO, — KOHLeHTpaLMa a30Ta HUTPUTOB, Mr/am3;
NH;* — KOHUEHTPaLMA aMMOHUITHOTO a30Ta, Mr/am>.

OnA  OueHKM TOKCUMYHOCTU ANna  rMapobuoHTOB
COeMHEHWUI a30Ta HamMM WUCMONb30BaH arperalyoHHbIN
MHOEKC [8], paccuMTbiBaembli MO  COOTHOLUEHWUIO
KOHLeHTpaunuin pasnuuHbix ¢opm asota kK wux MNOK B
BOA0EMax pblb6OX03ANCTBEHHOrO Ha3HAYeHUs:

I L Cz Cg

P ngK,  DAK;  0AK;

raoe Ci, C;, C3 — KOHLEHTpauuu pasnnyHbix Gopm asoTa,
mr/am?;

nAaK:;, NAK,, NAKs — wux npegenbHo AonycTumblie
KOHUEHTpaLMM B BoAe pbl6OX03ANCTBEHHOrO Ha3HaYeHus.
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PucyHok 1. KapTta-cxema bacceliHa p. PneHb (1-5 nyHKTbl 0T6opa npob):
1 —unctokK; 2 — Bbiwe ycTba p. CoabllKa; 3 — HUXKe ycTbA p. CoaplwKa; 4 — 30Ha BAMAHUA asTogoporn M-7; 5 — ycTbe

Figure 1. Map of the Rpen river basin (1-5 sampling points):

1 —source; 2 — above the mouth of the river Sodishka; 3 — below the mouth of the river Sodishka;

4 — zone of influence of the M-7 highway; 5 — estuary

Tabnuua 1. Kputepuu TpodHOCTM BOA NO COAEPIHKAHMIO BUOTEHHbIX 3/1eMEHTOB
Table 1. Criteria of trophicity of waters by the content of nutrients

Tun TpodHocTn / Type of trophy

K .
Cﬁnzilioounu Onurotpodusa Mesotpodus dsTpodPuna
Oligotrophy Mesotrophy Eutrophy
Nawon, MF/AM? / Namon, Mmg/dm? 0,025-0,15 0,15-0,6 >0,60
Nuwrpar, MI/AM? / Npitrate, mg/dm? 0,01-0,2 0,2-0,3 >0,3
Nuvrpur, MF/AM3 / Nyitrite, mg/dm? 0,01-0,015 0,015-0,06 >0,06
MuH. popm. N, mr/am3
Min forms. N, mg/dm? 0,05-0,35 0,35-0,95 >0,95
3
Muk. bopm. P, mr/Am 0,01-0,03 0,03-0,25 >0,25

Min forms. P, mg/dm3

MONYYEHHbIE PE3YJIbTATbI U UX OBCYXXOEHUE

Mecta oTbopa npob6 Bogbl ANA aHANM30B YKasaHbl Ha
pucyHke 1. AHanM3  pe3y/nbTaToB  onpeaeneHus
coflepKaHnsa CoeAMHEHMUI BUOreHHbIX 3/1IEMEHTOB B BOAaX
peku PneHb (Tabn. 2) cBuaeTeNnbCcTBYeT O 3HAYUTENIbHOM

pocTe aHTPOMOreHHOM Harpy3kuM Ha BOAOTOK OT MCTOKA K
YCTbtO.

Mo 3HAYeHMAM MOCTOAHHOW W  BpPeMeHHoW
(rmapokapboHaTHOWM) KECTKOCTU BOAbI PEKM OTHOCATCA K
MATKUM (Mnocr < 4 Mr*sks/am3), ruapokapboHaTHbIM (puc.
2).

Ta6bnauua 2. KOHUEHTPALMA OCHOBHbIX KOMMOHEHTOB B BoAax p. PneHb (Monb 2018r.)
Table 2. Concentration of the main components in the waters of the river Rpen (July 2018)

MecTta ot60pa npob

KoHueHnTpauuu, mr/gm®
Concentrations, mg/dm?3

Sampling locations AHMOHDI / Anions KatnoHb! / Kations PH
cl SO0~ NOs3 NOy F POs> NHst K* Na* Mg* Ca*
1. Actok 76 34 05 003 02 08 02 13 41 151 566 80
1. Source
2. Boiwe yctba p. Coabiwika
2. Above the mouth of the Sodishka 31,2 27,5 30 0,08 0,2 0,5 0,2 2,7 85 10,8 45,4 7,2
River
3. Huxke yctba p. CoapbiliKa
3. Below the mouth of the Sodishka 17,4 19,5 1,6 0,05 0,1 0,7 0,1 24 538 12,8 484 7,1

River
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4. 3oHa BAnaHuUA asTogoporu M-7

4. Influence zone of the M-7 240 266 13 005 01 04 01 29 87 99 389 72
highway
3. Yetbe 845 334 43 009 02 06 11 38 369 124 490 7,7
5. Estuary

Mo BennunHe pH (tabn. 1), BoAbl peKkM OTHOCATCA K
HEWTPaNbHbIM U CNABbOLLENOYHBIM (UCTOK).

OT WCTOKa K YCTblO KOHLEHTPauua HWTPATOB B
BOAAX PEKM Bo3pocsaa B 8,6 pas, HUTpMTOB — B 3 pasa,
MOHOB amMoHMA — B 15,5 pas, uto cBuAaeTenbCTByeT O
cnaboli camoouuuwalolen CcnocobHocTM BOAOTOKa OT
aMMOHMIMHOrO  a3oTa  (cnabov  HUTpudULMpyoLWwei
cnocobHocTn). KoHueHTpauua docdat-moHoB Hanbonbluas
B UCTOKe (puc. 3), 4TO CBA3AHO C HaKOMAEHMEM B 3TOM

yyacTKe peKu OpraHuWYyeckoro BellecTBa B pesysbTaTe
€}KerofgHoro OTMMUPaHUA MHOFOYMCIEHHBIX MaKpodUTOB U
CUHe-3e/1eHbIX BOLOPOC/EN, a TaKKe nocne BnageHua peku
CoapbllwKa, WCNbITbIBAOWENA  BAMAHME  ABYX  KPYMHbIX
nTuuedabpuk — UCTOYHMKOB 3arpAsHeHUA BOAOTOKA
coeamHeHnammn docdopa.
KoHueHTpaunm 61MoreHHbIX 31eMeHTOB B BOAAX

peku npeacTaBneHbl B Tabanue 3.

7
6
s B BpemeHHan
g o MEeCTKOCTb
= .E Vil Temporary
g~ hardness
? g3
s E
2
H [TocToAHHAA
1 HECTKOCTb
0 Constant
stiffness
WcToK Source Bbiwe ycTbA p. HUMe ycTbA p. 30HA BNMAHKMA YCTbe Estuary
CoAabIlWKK CoAbIlLKK aBTO40POTM
Above the Below the M-7 The

mouth of the mouth of the influence zone
river Sodishka river Sodishka of the highway
M-7

PucyHoK 2. BpemeHHas 1 NOCTOAHHAA }KeCTKOCTb BOA p. PneHb
Figure 2. Temporary and permanent water hardness of the river Rpen

PucyHok 3. UcToK p. PneHb
Figure 3. Source of the Rpen River
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Ta6amua 3. KoHLeHTpauna 6GUOreHHbIX 31eMEeHTOB B BOZaxX peku PneHb
Table 3. Concentration of nutrients in the waters of the Rpen River

KoHueHnTpauuu, mr/gm3 CooTHOLwWeHue
Mecra ot6opa npob Concentrations, mg/dm?3 Naun ¥ P
Sampling locations Ratio of Np;
pling NN03 NNOZ NNH4 NMMH/ Nmin PMMH/ Pmin o
and Ppin
1. Actok 0,11 0,009 0,16 0,28 0,26 1,1
1. Source
2. Bbiwe yctba
p. CoapiwKa
2. Above the mouth 0,68 0,02 0,16 0,86 0,16 54
of the Sodishka River
3. Huxke yctba
p. CoapiwKa
3. Below the mouth 0,36 0,01 0,08 0,45 0,22 2,5
of the Sodishka River
4, 30Ha BAUAHUA
astopoporu M-7 0,29 0,01 0,08 0,38 0,13 2,9
4. Influence zone
of the M-7 highwa
3. Yetbe 0,97 0,03 0,86 1,86 0,19 9,8
5. Estuary

Kak cnegyet u3 Tabauy 2 w3, NO coAeprKaHuio
MUHepanbHoro ¢ocpopa BO BCeX MyHKTax oTbopa npob,
peka 3¢TpodupoBaHa, a no o0b6Weh KOHUEeHTpauum
MUHepasibHbIX GOpPM a30Ta BOAOTOK 3BTPODMPOBAH TONBKO
B ycTbe (puc. 4), a oCTanbHble UCCNEAOBaHHbIE Y4acTKu
BOAOTOKA (1-4)  sasnAawTCcA Me30TPOdHbIMMU. Mo
coaepKaHuUio B BOAE HUTPATHOIO a30Ta UCTOK PEKU MOXKHO
OTHECTU K O/NIMroTPOdHBIM, @ YYacTKM [0 BNafeHUA peku
CopbllKa M ycTbe — K 3BTPOPHbLIM, a y4yacTKM nocne
BnaseHua pekun CopplliKa M Nog MocTom asTogoporn M-7

— K me30TpodHbIM. MO KOHLEHTpauumu asoTta HUTPUTOB
TONbKO Y4YacTKM [0 BnageHua peku CoaplwKka M ycTbe
OTHECeHbl K Me30TpodHbIM, a OCTajlbHble — K
ONUroTpodHbIM. UCXoaa U3  MONYYEHHbIX Pe3ynbTaToB
OUEHKM Tuna TpodHOCTM BOA pPeKkn PneHb, MOXKHO
3aK/I0YUTb, YTO Hanbosiee YyBCTBUTE/bHBIMU KpUTEPUAMU
OUEHKM Ana  3TOr0  BOAOTOKA  MOMHO  CYMTaTb
docoopa u cymmy

KOHLEHTPALMIO  MWHEPAZIbHOTO
MUHepanbHbix Gopm a3oTa (Nuuw).

PucyHok. 4. Yctbe p. PneHb
Figure 4. The mouth of the Rpen River
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COOTHOLUEHMNE KOHUEHTPaLUMI MUHepanbHbix Gopm asoTa u
docdopa Bo Bcex NyHKTax oTbopa npob (taba. 3) meHee 10,
YTO yKasbiBaeT Ha nNpeobnagaHve B GUTONNAHKTOHE CUHe-
3eNéHbIX Bogopocnen [24]. MNMpu HaTypHbIX HabaoAeHUAX
3a BOAOTOKOM BO BCeX MyHKTax oT6opa BOAbl Hamu
06Hapy)KeHO MaccoBOe pPasMHOMEHWEe CUHe-3e/1EHble
Bogopocnen (umaHobaktepuit) (puc. 3 u 4). B npouecce
XU3He[eATeNIbHOCTM M NOoCie WX OTMUpaHWA B BoAe
HaKanAMBalOTCA LMAHOTOKCUHbI (aNIbrOTOKCUHBI), a TaKxke
CONN aMMOHMSA — MOTEHLMAbHbIE UCTOYHUKKM 06pa3oBaHma
KaHLEepOoreHHbIX U MyTareHHbIX HUTPO3oamuHoB [6; 11].

B npouecce CamMOOYMLLEHMSA NPUPOAHbLIX BOA,
OCHOBHasa  po/ib  NPUHAONENKUT  MUKPOOPraHM3IMam-
OECTPYKTOpam  3arpAsHAOWMX  BELLeCTB  Pas/iMuyHOM
npupogbl U rmapobnoHTam-puabTpaTopam Boabl [25].

ANbroTOKCHHbI (LMaHOTOKCHHDI) nogasnaoT
dusmonornyeckyto aKTUBHOCTb TMAPOBUOHTOB,
Y4acTBYIOLWMX B CAaMOOYMLLEHNE BOAHbLIX 3KOCUCTEM, YTO

Tabauya 4. CamoounwatoLan cnocobHocTb peku PneHb
Table 4. Self-cleaning ability of the Rpen River

BbI3bIBAET AErpagaumio MasblX BOAHbIX OBBEKTOB Mpu
MaCCOBOM Pa3sMHOMEHUM B HUX UMaHobaKkTepuit [1; 6].
OcobeHHO YYBCTBUTE/NbHbI K aNbroToKCMHaM
MWKPOOPraHN3Mbl, yyacTsylowme B npouecce
HUTPUOUMKaLMM, KOTOpas MNpPOTEKaeT Mociae 3aBeplueHus
TpaHCchOopMaLMM OpraHUMYEcKUX coeamHeHuin. Ucxogsa us
3TOro, ANA OUEHKM camoouuwatoweir cnocobHocTh
BOAOTOKA Mbl MCMOMb30Ba/M MHAEKC HUTpUOUKALUKU U
pa3paboTanu COOTBETCTBYIOLLYHO OLEHOYHYIO WKany [23].

[Nns OUEHKM YPOBHA 3arpasHEHMs BOAOTOKa
NErKOOKMCNAEMbIMU OPraHUYECKMMWU U HeopraHNMYeckumu
BELLeCTBaMM  HaMM  UCMONb30BaHa  MepMaHraHaTHas
okucnaemoctb (MO), a cymmbl NErKO- U TPYAHOOKUCAAEMbIX
BeWecTB — XuMmuyeckoe noTtpebieHne Kucnopoga (XMK)
[25].

Kak cnegyer u3 Tabauubl 4, camoouuwiaroLiasn
CNOCO6HOCTL BOAOTOKA OT WCTOKA A0 YCTbA MeHseTcs
HepaBHOMEPHO.

Mecra ot60pa npob
Sampling locations

CnocobHocTb
K CAMOOUMLLEHUIO
Self-cleaning ability

Uupekc HuTpudpukaumm, %
Nitrification index, %

1. Mictok 39,3 Hwuskas
1. Source
2. Bbiwe yctba p. Cogblwika
X

2. Above the mouth of the Sodishka River 93,0 opotuan
3. Huxke yctba p. CoapbiliKa
3. Below the mouth of the Sodishka River 80,0 Cpeanas
4. 30Ha BAnaHUA asTogoporu M-7

. 76,3 C
4. Influence zone of the M-7 highway PEAHAA
5. Yctbe
5. Estuary 52,0 Hu3kas
Hanbonee HM3Kaa cnocobHOCTb K  CaMOOYULLEHUIO CBA3AHO C  B/AMAHMEM  TOKCMYHbIX  MOJIIOTAHTOB,
obHapyKeHa B WCTOKe, rAe TaKXKe camoe HU3Koe NnocTynawLmx B BOLOTOK C TeppuTtopuu r. Bragumup u

cooTHoweHne Nyuy U Py, YTO YKa3bIBaeT Ha MHTEHCUMBHOE
pa3BuTME B AAHHOM CTBOpE CUHe-3eNEHbIX Bogopocnen
[24]. Ucxopsa wn3 aToro, nogasneHve HUTpUOUUMPYIOLLEH
CNOCOBHOCTM B WMCTOKE MONKHO OBOBACHUTL BAUAHUEM
TOKCMYHbIX  ANbrOTOKCMHOB  Ha  HUTpudMumpyolwme
6akTtepun. NopasneHne npouecca HUTpUUKaALMK B yCTbe

Tabnuua 5. ArperaumoHHbIA MHAEKC BOA peku PneHb
Table 5. Rpen River Aggregation Index

a/IbrOTOKCUHAMM.

YcTaHoBneHo (Taban. 5), 4To Hambosblwee 3HaYeHue
arperauyoHHbIN MHAEKC MMEET B YCTbe peku. BennumHa
3TOr0 MHAEKCa CBUAETENbCTBYET O BbICOKON TOKCMUYHOCTM
BOZbI 419 TMAPOBUOHTOB B 3TOM Y4aCTKe PEKMU.

Mecrta ot6opa npob
Sampling locations

Iarp
|agr

1. UcTtok

1. Source 0,355
2. Bbiwe ycrba p. Coabiwika 0462
2. Above the mouth of the river Sodishka River !

3. Huke ycrba p. CoppbiliKa 0299
3. Below the mouth of the river Sodishka River ’

4. 3oHa BauAHuUA asTogoporn M-7 0294
4. Influence zone of the M-7 highwa !

5. Yctbe

5. Estuary 2,363

BbifBneHa TeHAEHLMA 3HAUMTENbHOTO pPOCTa  YPOBHA
3arpsA3HeHNA BOAOTOKA OT UCTOKa K YCTbIO KaK /IErkKo- TaKk 1
TPYAHOOKUCNAEMbIMK  BeliecTBamu  (puc.  5), uTo
cBMAeTeNnbCcTByeT 06 yBeAMYEHWM BKNAZa B 3arpAsHeHue

PEKU CTOKOB C CenuTebHbIX TeppuTopuli, OCOBEHHO T.
Bnagumup. B cocTaBe opraHMYecKoro BelecTBa BOAOTOKA
npeobnagaiot TPYAHOOKUCAAEMbIE opraHuyeckue
coeuHeHUA.
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PucyHok 5. MepmaHraHaTHas OK1CAAEMOCTb U XMMUYecKoe noTpebieHne KMcnopoaa Boa, peku PrieHb
Figure 5. Permanganate oxidizability and chemical oxygen demand of the Rpen River waters

3AK/TIOMEHUE

YpoBeHb 3arpsAsHeHWs BOL Pekn PneHb 6uoreHHbIMU
31eMeHTaMM U OpraHMYecKUM BELLECTBOM BO3pacTaeT OT
MCTOKA K YCTblO, YTO CBA3AHO, rMaBHbIM 06pasom, C ux
NOCTYN/EHNEM CO CTOKAaMW C CE/IbXO3YroAUM U CENbCKUX
nocefeHuin, a TaKXe TeppuTopumn ropoga Bnagumup. B
coCcTaBe  OpraHMYyeckoro BeLiecTea npeobnagatoT
TPYAHOOKUCNAEMbIE COEANHEHNS.

MokasaHo, uYTO Haubonee  YyBCTBUTENbHbIM
KpUTEpUEM O/ OLEHKM YPOBHA TPOOGHOCTU BOL PEKMU
ABNAETCA KOHLEHTPaunUa MrMHepanbHbix dopm dpocdopa. Bo
BCEX MCCNeA0BaHHbIX YYaCTKaxX BOAOTOK MO KOHLLEHTPaLMm
MUHepanbHoro ¢pochopa 3BTPoPUpoBaH. B putonnaHKToHe
npeobnafatoT CUHe-3eNEHble BOAOPOCAM, YTO ABASETCA
MUCTOYHUKOM 3arpAsHeHun BOAbI TOKCUYHbIMM
aNbroToKCMHaAMM  (LMAHOTOKCMHAMKM),  MOAABAAIOLLMMU
XU3He[eATeNIbHOCTb MAPOBUMOHTOB M MUKpPOBMOLEHO3a,
YYacCTBYHOLLMX B CAMOOYULLEHNM BOAOTOKA.

BoZOTOK B cpegHeM TedeHUn 06/1a4aeT XopoLuei 1
cpefHen  HUTpUdMUMpylOWen M camoouuLialoLen
CNOCOBHOCTLIO, @ B CTOKE M YCTbe — HU3KOM, YTO CBA3AHO C
B/IAHNEM Ha HUTpUdUUMpyoLWLmE bakTepun
LMaHOTOKCUMHOB. [0 BeAWYMHE arperauMoHHOro WMHAEKCca
YCTAHOB/IEHO, YTO HaMbonee TOKCUYHOW ANA TMAPOOMOHTOB
ABNAETCA BOAA B YCTbe PEKMU.
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