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AHHOTanus. B jaHHOW craThe paccMaTpUBAIOTCS OCOOCHHOCTH ()OPMHPOBAHUS COBPEMEHHOTO
THIIPOIKOJIOTHYeCKOro coctostuust p. Besénka (bomxoBenm) B mpenmenax benropoickoli ToponcKoif
aromepaii. [IpeacTaBieH KOMIUIGKC THAPOXMMHYECKHMX IIOKa3aTeJied B YacTW 3arpsS3HEHHS PEKU
ouorennsivE snementami (NO3, NO,, NH,", PO,%), a Taioke mpoaHamM3HpOBaHbI OPraHONCHITHICCKHE U
(M3MKO-XMMHUUECKUE CBOICTBA BOABI. B pe3ynbTaTte MONEBbIX THAPOXUMHUYCCKUX HCCICIOBAHUN BBISBIICHO,
YTO AWHAMHKAa OWMOTEHHOTO 3arpsi3HEHUS] BapbUPYETCsl B 3aBUCHMOCTH OT HCTOYHHKA AHTPOIIOIE€HHON
Harpy3kyd Ha pa3lIMYHBIX YYacTKax BOZOCOOPHON TEPPUTOPHH. YYAaCTOK B BEPXOBBE PEKU, Y HCTOKa, C
CEJIbCKHMM THTIOM PAcCEeNICHUs] XapaKTepu3yercsi 0omee BEICOKUMU KOHIIEHTPAIMSIMU HATpaT-uoHa U Qocdart-
noHa. Copep)kaHne HMOHA aMMOHHS YBEIMYMBACTCS B LEHTPAJbHONW YacTH PEKH, HMEIOIIEH CEpUI0
pacIIMpeHuii ¢ 3aMeUICHHBIM BOJOOOMEHOM. MaKkcuManbHOE COflepKaHNe HUTPUT-HOHA HaOIrogaeTcs s
3aMBIKAIOIIEH YaCTH PEKH Y YCThS, YTO COMPSIKEHO ¢ QYHKIIMOHMPOBAHMEM BOJHBIX SKocucTeM. OTMedaeTcsl,
4to ;1 2 cTBOopoB Ha peke CeBepckuil JloHer (BbIIE yCThsl M HIDKE YCThS p. Besénka) Habmromaercs yeTkast
i depeHnmanys mo coAep)kaHnuio OMOTEHHBIX KOMIIOHEHTOB, KOTOpas yKas3blBaeT Ha OOIlee yXy/IIeHHEe
kauectBa Boabl or 10 mo 25 % mocne BmameHust p. Bes3énka. OTa TeHAEHLMA CBHUAETENBCTBYET O €&
HEeraTMBHOM BKiage (kak mputoka p. CeBepckuii J[oHen) B OOLIyI0 KapTHHY THAPOIKOIOTHUYECKOTO
cocrosiHus OacceitHa p. CeBepckuii Jloner.

KaroueBbie ciaoBa: ruapoxumMuueckoe 3arpssHeHue, p. Beszénmka (bomxoser), ruaposkoiorndeckoe
COCTOSIHME, aHTPOIIOTeHHAas Harpy3ka, Majible peku, beiaropoackas ropoackas ariaoMepanus
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Abstract. This article discusses the formation of the current hydroecological state of the Vezelka
(Bolkhovets) River within the Belgorod urban agglomeration. It presents a set of hydrochemical
indicators of the river's pollution with biogenic elements (NO3-, NO2-, NH4+, PO4%) and analyzes the
organoleptic and physical-chemical properties of the water. Field hydrochemical studies have revealed
that the dynamics of biogenic pollution vary depending on the source of anthropogenic load in different
areas of the catchment territory. The upstream section of the river, near the source, follows a rural
settlement pattern and contains higher concentrations of nitrate and phosphate ions. The ammonium ion
concentration increases in the central part of the river, which has a series of widened areas with slower
water exchange. The highest concentration of nitrite ions is observed in the downstream section of the
river, near the mouth, which is associated with the functioning of aquatic ecosystems. It is noted that for
two gates on the Seversky Donets River (above the mouth of the Vezelka River and below its mouth.
There is a clear differentiation in the content of biogenic components, which reveals a general
deterioration in the water quality from 10 to 25% after the confluence of the river. This trend indicates its
negative contribution (as a tributary of the Seversky Donets River) to the overall picture of the
hydroecological state of the Seversky Donets River basin.

Keywords: hydrochemical pollution, Vezelka River (Bolkhovets), hydroecological state, anthropogenic
load, small rivers, Belgorod urban agglomeration
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BBenenune

benropoackass obnacTe sIBIsSIeTCS T'YCTOHACENEHHBIM peruoHoM. [Ipm sToM, BBICOKas
IJIOTHOCTh HACEJICHUSI COYETAeTCAd 31eCh C AKTHUBHOM XO3AMCTBEHHOW [IESITEIBHOCTHIO. B
pe3yabpTaTe BO3HUKAIOT MPOOJIEMBI IKOJIOTHYECKOTO XapaKTepa, TaK KaK IMOJ[ COMMYTCTBYIOIIUN
AQHTPOIIOTE€HHBIN Mpecc MONaAatoT BCe KOMIIOHEHTHI IPUPOAHON CPEBI.

B ocobenHocTH HEraTUBHOMY BJIMSTHUIO TOJIBEPKEHBI Mallble peKU peruoHa. Beumy ero
MaJioll BOJHON O00OECHEYeHHOCTH 3Ta MpoOJieMa SBISETCS OJHON M3 OCHOBHBIX M TpeOyeT
ocoboro BHMMaHus U JetanbHoro usyudenus [[errsaps, 2005; Jmutpuena, 2010; Epmonaes u
ap., 2023; Kucenes u ap., 2024].

B mocnegnme roawsl myONMKyeTCs 3HAYMTEIBHOE KOJUYECTBO padOT, B KOTOPHIX
MOJIHUMAaeTCs MpobiIeMaTHKa 3arps3HeHHs] BOJHOU cpenbl benropojackoi obnactu [Yemnenes u
np., 2014; Lisetskii et al., 2014; JIucenkuii u ap., 2015; Buryak et al., 2022, Kopuunosa u p.,
2023; Kucenes u ap., 2024; Paesckas, Kopauios, 2025].

[Ipu sTOM OoTMeuaeTcs, 4TO HAWOOJIBIINE MOKA3aTENN THAPOXUMHYECKOTO 3arpsi3HEHUS
XapaKTepHBI ISl BOJHBIX OOBEKTOB U MANbIX PEK, HAXOISIIUXCS B 30HE BIMSHUS BBICOKO
ypOaHU3UPOBAHHBIX JAHAMA(PTOB C TpeodIagaHuEM TOPOACKUX U CETMTEOHO-TIPOMBIIICHHBIX
TEPPUTOPUH, TJIe POCT MOKa3aTeyel 3arps3HeHMs 3a MOCJIEIHNUE TOJIbl BapbUPYETCs B Mpeeiax
25-30 % [Kucenes, Kopuuiosa, 2025].

B nanHoi#t pabote MbI OBl XOTENN YAEIUTH BHUMaHUE, OXalyl, INIaBHOM peke T. benro-
poma — p. Besénka (bonxoBelr), mpoTekaromiel ¢ 3amajia Ha BOCTOK TOpojia M HaXOIAIIEHCs IO
aHTPOIIOTE€HHBIM Bo3zelcTBrEM 0KoiIo 40 % Teppuropun benropoackoil ropoackoil arnomepa-
OUH. DTO JIeTaeT €€ THAPOIKOJIOTHYECKUN U TUIPOXUMUYECKUA MOHUTOPHUHT OJHOM U3 EPBO-
CTeneHHbIX 3a1a4 [CTopoxeHko u ap., 2018; Ilonskosa, biarouesckas, 2025].
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O0BEeKTHI M METOALI HCCJIe10BAHUSA

[ToneBble TUAPOIKOIOTUYECKHE W TUIPOXUMHUYECKHUE HMCCIECJOBAHUS MPOBOJMINCH B
netHui niepuoa 2025 r. Beibop myHkToB oTOO0pa 1pod Ha p. Besénka (bomxoselr) o0ycioBieH
MHTETPUPOBAHHBIM BIMSHUEM Ha HUX CJIOKHOM MO3aMKH TOPOJCKHX M CEJIbCKUX CEIUTEOHBIX
30H € JOCTaTOYHO BBICOKOM IJIOTHOCTHIO HACENICHHUS.

B xauectBe nmpumepa Ha puc. 1 mnpuBeneHsl cTBOpbl HaOMOAeHUs As p. Besénka u p.
Cesepckuii [lonen. Koopaunatel Touek oTO0pa Mpod ONpeessiiuch ¢ MOMOIIbI0 MOOMIBHOIO
npunoxenus Carry Map na cMmapT@oHe B IOJIEBBIX YCIOBHSIX.

¥ )
o { . {
Puc. 1. Pexa Besénka co creopamu Habmomerus (NeNe 1-6) u p. Ceepckwmii Jlorerr (NeNe 1a—2a)
Fig. 1.The Vezelka River with observation stations (No 1-6) and the Seversky Donets River (No 1la—2a)

B Tabn. 1 mnpencraBneHo aHTPONMO(YHKIIMOHATILHOE 30HHPOBAHUE BOJIOCOOPHOM
TEPPUTOPUU PEKH, a TAKKe HEKOTOpbhle OCOOEHHOCTH 3JIEMEHTOB KaCKaIHON CHCTEMBI pycia
(KacKagHOW HKOJIOTO-TUJPOJIOTMYECKON CHCTEMBI), KOTOpas MpeacTaBisieT co0oil cucreMy
YyepeloBaHMsS KAacKaJHbIX  YY4acTKOB  MOJU(YHKIMOHAJIBHBIX PpACIIMpPEHUN Ha pycie ¢
3aMe/JIEHHBIM BOJ00OMEHOM (CTBOpPHI OoTOOpa mpobd Ne 2, 3, 4, 5), a Takke Y4YacTKOB C
BBICOKUM BOJI0OOMEHOM (OBICTPOTOKOB), K KOTOPBIM OTHOCSITCS CTBOpBI 0TOOpa mpod Ne 1 u
Ne 6. [Ina w3ydyeHHMs KackaJHOM CHUCTEMbl pycia pekn Be3é€nka wncnonas3oBanuch
THIPOJIOTUYECKUE U TUAPOXMMHYECKHe MeToibl uccinenoBanus [Kymanu, babkuna, 2005;
['eopruamu u np., 2014; Ietun u ap., 2014; Georgiadi et al., 2023].

Kaprorpadguueckass wuHpopMmanus IMOATOTOBIEHA C HCIOJb30BAHUEM MPOTPAMMHBIX
naketoB QGIS 3.40.2, Google Earth Pro ¢ mpumenenuem oTkpbeIThIX JaHHBIX Open Street Maps,
Google Maps u npyrux cepBHUCOB.

Ot6op mnpoO ocymectBisiicss Ha ocHoBe ['OCT P 59024-2020 «Boma. OOmiue
TpeboBanuss k 0TOOpy mpod» [2022]. OmpeneneHue OpraHoNENTUYECKUX MOKa3aTenen
MPUPOIHBIX BOJ TpoBoauiioch Ha ocHoBe ['OCT P 57164-2016 «Boma mutheBas. Metoms
omnpexneneHus 3anaxa, Bkyca U MytHocT» [2019] m I'OCT 31868-2012 «Boma. Meton
ompeneneHus BeTHocTH» [2014].
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Tabmuma 1
Table 1

CrBopsl HaOmoaeHNs Ha p. Besénka ¢ yueTom xapakTepa HX BOZOCOOPHBIX TEPPUTOPHI
Observation gates on the Vezelka River, taking into account the nature of their catchment areas

AHTponopyHKIIMOHATFHOE
30HHpOBaHKE BO0CcOOpa,

AHTPOIIOTEHHBIN 00BEKT-

JIOMHUHAHTa
% oT oA
OcobeHHOCTH Ha BOZ0CO0pe
N 2| 5 - NpUOTMKEHHBIH
CrtBOp AJIEMEHTOB KaCKaTHOM s =
= | 25| & 2 3 K pycay (1)
CHCTEMBI = 22 88| 2o
= = = 3 U IpyTHe
S |8&8| E8|2&
= =S| 5 [% = 0COOCHHOCTH
= | O = | BOJOOXPaHHOU 30HBI (2)
HavanbHas kackagHast
J (2) Banexxnuk Ha pycie
b
COOTBETCTBYIOMIAs oOpa3yet HeOobIIIHe
Cr. Ne 1. Ilep. . TJIOTHUHEL.
Lo yudacTKy Oacceiina ¢ 69 17 8 -
KO0unelinbIit CONLCKIM THIIOM Y 10BIETBOPUTEIBHOE
. COCTOSTHHE
paccesieHusl, BRICOKHIA .
BOT00GMEH BOJIO3AIUTHON 30HBI
Llentpanbias (2) OcymmecTBasroTCS
Cr. Ne 2. 30Ha P paboThI [0 PacUUCTKE
KacKaJiHas CCTEMa C 63 15 17 - .
TEIUIOTPACCHI SDOHC o pycia, MHTCHCUBHBIN
T KHUM THIIOM
poa N CMBIB TPYHTOB B BOJOTOK
3aCTPOUKH U BBICOKOM =
Cr. Ne 3 IJIOTHOCTBIO (1) IemerTrri sason
o . 2) HeynosneTrBoputenb-
Pacmmpenue aBTOMarucTpaiei (2) Heyn P
. 57 13 19 2 HOE COCTOSTHUE
No 1, LlementHslii | (cnabasi IPOHUIIAEMOCTh .
3ABOT HOKpLITHA) BOJIO3AIUTHOMN 30HBI
Xapakfepmye‘TCﬂ (cTuxuitHBIE CBAJIKH)
Cr. Ne 4. Tpyn crcremoit %chljezizlzlljggf:;;a%
okojio CK um. OJIM () yHKITHOHATBHBIX 61 14 20 3 HCHLITLIBAOLIAS ’
XOpKUHOH pacmupeHuii Ha pycie ¢ m
Gostee MeUICHHO BBICOKYIO arpoOHarpy3Ky
1) Kpynnas
Cr. Ne 5. Tlapk CKOPOCTBIO TEeUEeHHH, (1) Kpy
N 52 14 21 4 TPaHCIOPTHAA pa3Bsi3Ka U
ITobennt M€ JIEHHBIA BOJOOOMEH.
A3C
YcrbeBast
Cr. Ne 6. I1apk 2) 3eneHas 30Ha B uepTe
(3ambIKaroras)
[Tobenn ropojia ¢ MOTeHIUAIBHO
A KacKaJHas cucreMa 52 14 22 45 POz 1
(3aBepreHue). BBICOKHM yPOBHEM
BOJIM3H BIAJEHUS B P.
Pacmmpenue Ne 4 o IPYHTOBBIX BOJ
Ceepckuit Jlonern

[TpumeHsuch GU3UKO-XUMHYECKHE U XUMHUUYECKHUE METOIbl aHAIN3a TUAPOXUMUYECKUX
MoKa3aTeJIe MPUPOIHBIX BOJI C COOTI0IEHHEM TPEOOBaHHI K KOHCEPBUPOBAHUIO MPOO:

— TeMmmeparypa

BOALI W

BO3/yXa,

MHHEpaJIN3alnuia

06H_[3.51, OKHCIIUTCIBHO-

BOCCTaHOBUTENbHBIN TOTeHIMan (Eh), Bomopoamblii mokaszarens (pH) onpenensuiuch ¢
MIOMOUIbIO IOPTATUBHBIX TecTEPOB BoAbI EZ-9908 n EZ-9910 B x0/11€ MOJEBBIX UCCIIEOBAHNI;
U  OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIA MOTEHIMA,

— BOJOpPOJHBIA ITOKa3aTellb

KOHICHTpAIUd HUTPAT-HOH HUCCICAOBAJIMCh C IIOMOLIBIO MOTCHOUOMETPUYCCKOTO METOoAa

(nonomep pX-150MHN),
— 00111as1 ’KeCTKOCTh BOJIbl YCTaHABIIMBAIAch TUTpuMeTpuuecku Ha ocHoBe 'OCT 31954-

2012 (merona B) [2018];
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— HUTPUT-UOHBI, HOHBI aMMOHHUS, U (pochaT-uOH aHATU3UPOBAIUCH C UCIOJIB30BAHUEM
(OTOKOOPUMETPUUYECKIX METOJOB C MOMOIIBI0 (oTokogopuMerpa «korect 2020», npuuem
KOHTPOJIb It hocdar-uoHa ocymiecTsisuics ¢ ucrnoiaszoBanneM 'OCT 18309-2014 [2015].

KoppensiiioHHble 3aBUCMMOCTH MEXY PsJIOM IOKa3aTeslel ONpPeeIsiIuCh B IPOrpaMmMe
STATISTICA 10.0.

Bpemennas nunamuka (3a nepuona ¢ 2008 mo 2024 rr.) ruaApOXUMHUYECKOTO COCTOSIHUS
pekn Besénka (bomxoBel) oneHuBasiach Ha OCHOBE JaHHBIX benroponckoro LII'MC dunmana
OI'BY «llenTpanbHOo-UepHO3EMHOE YIIpaBIEHUE 10 THAPOMETEOPOJIOIMM U MOHUTOPUHIY OK-
pyxaromieit cpeasi» (Pocruapomer).

Pe3yﬂbTaTLl H UX 06cy>1<11e1me

Ha mepBoHavyasibHOM 3Tare HcciaeAoBaHHUs Oblla pacCMOTpEHAa BpPEMEHHAs JIWHAMUKA
TUAPOIKOJIOTUYECKOTO COCTOSIHUA p. Be3€nka 1o MOHMTOPMHIOBBIM JaHHBIM Pocruapomera
[Exxeromauku kadectBa.., 2024]. B pesynbrare BbISBIACHA O0MIasi TEHACHIMS K YXYAIICHUIO
TUAPOXUMHUYECKOTO COCTOSIHUSI PEKM 3a pacCMaTpPUBAaEMBbIl MEpPUOJ 1O  CICAYIOUUM
MOKa3aressiM: Cyib(aThl, OpraHMYECKUE COCIMHEHUS, a30T aMMOHUIHBIA, Meab, MapraHerl,
a30T HUTPUTHBIN, COSIMHCHUS KeJie3a, a TAKXKe He(PTempoIyKTHI.

I[Ipy 5TOoM JWHAMHKA KOMIUIGKCHOTO KOMOWHHPOBAaHHOTO IIOKA3aTelsl  CTEICHHU
3arpsi3HEHHOCTH  MOBepxHOCTHBIX Boxa (YKU3B), mokazanHoro Ha puc. 2, uMeer ciabo
OTPHIIATENILHBIA TpeH 3arps3HeHus (3—5%), XOTs KJlacc KayecTBa BOJBI B PEKE Ha MPOTSHKCHUU
BCEro HCCIIEAYEMOro TIEpUO/ia COXPAHSETCS Ha CTaOMIBLHO BBICOKOM YPOBHE 3arpsisHeHHs 4a —
rpsi3HAas.

- N
4.5 ~ y <
) S y) o -\ -___—~--_—\‘
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P AR P A P

roj

Puc. 2. I[I/IHaMI/IKa YACIABHOI'O KOMIIJICKCHOT'O MHACKCA 3arpsI3HEHHOCTHU BOJBI B P. Besénka
Fig. 2. .Dynamics of the specific comprehensive water pollution index in the Vezelka River

OCHOBHOM »Tam HCCIENOBAaHUS BKIIOYII HW3YYCHHE THUIPOXUMHYECKOTO COCTOSHUS
p. Bezénka. Beumm npoaHanm3upoBaHbl OPraHOJENTUYECKHE U (PU3HKO-XUMHUECKHUE MTOKa3aTeTN
p. Besénka (ct. NeNe 1-6) u p. CeBepckuit Jlonen (ct. NeNe 7-8) B mpenenax benropopackoii
TOPOJICKOM arjioMepaliny, Moka3aHHble B Ta0I. 2.
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Tabmuma 2

Table 2

Opranonentuyeckue u (HU3UKO-XUMUYECKHE MoKa3atenu p. Besénka u p. CeBepckuii JloHern
Organoleptic and physical-chemical indicators of the Vezelka River and the Seversky Donets River

8 5 = | o .
AR EEE: Muws | Koo | EN, | & | 5
=9 | ES|E 8 gng MT/J K MB g :
~H | 2 2| &0 |» 0 = | =
CtBop = =aal i
HopmatuBHbIit TI0Ka3aTenb.
6,0—
2,6 20 2 2 9.0 1000 7 - - -
05.07.2025 (cepusa 1)
p. Besenka (bonxoseir)
Cr. Ne 1. Iep. FOOwunetinpIit 6,5 25 2 2 | 7,18 | 495 59 +85 | 22,2 16,5
Ct. Ne 2. 30Ha TeII0TPacChl 8,0 35 3 3 | 7,26 | 485 5,6 +91 | 22,6 | 17,6
Cr. No 3. Pacumpenme Ne 1, | 406 | s | 3 | 3 [ 724 403 | 60 | +100 | 228 18,1
LleMeHTHEII 3aBOI
Cr. Ne 4. Ilpyn okxono CK
uM. XopkuHoit (Bmamaer | 8,0 25 2 2 | 743 | 523 5,9 +141 | 26,3 | 20,5
p. 'ocrenka)
Cr. Ne 5. TMapk [ToGens 10,2 25 2 2 |739]| 513 6,7 | +129 | 25,1 | 19,5
Cr. Ne 6. Ilapk IloGensr
(3aBepiienue). Pacmmpenue | 6,4 25 2 2 | 742 | 521 6,2 | +116 | 245 19,0
No 4
p. Cesepckuii JloHen
Cr. Ne la. Bemue yemed p. | 5 | 59 | 5 | 5 | 739| 336 | 56 | +85 |250 20,1
bosixogen, yn. Bonuanckas
Cr. Ne 2a. Himke yewod p. | 40 | 95 | 5 | 2 | 748| 399 | 59 | +103 | 263|203
Bonxogew, yn. Bonuanckas
30.08.2025 (cepus 2)
p. Besenka (bonxoseir)
Cr. Ne 1. [ep. FOOuneiinblit 5,4 20 2 2 | 7,23 | 472 6,4 +96 | 24,1 16,0
Cr. Ne 2. 30Ha TennoTpacchl 6,6 25 3 3 | 7,80 | 482 6,6 +66 | 24,0 16,4
Cr. Ne 3. Pacumperme Ne 1, | 76| 35 | 3 | 3 |g22| 503 | 64 | -18 |248]17.1
[{emeHTHBIN 3aBOJ
Cr. Ne 4. IIpyn oxomno CK
uM. XOpKWHOU (Bmamaer p. 6,4 25 2 2 | 790 | 489 6,8 +68 | 26,5 19,3
I'ocrenka)
Cr. Ne 5. TMapk [MoGes 12,5 35 2 3 |79 | 513 7,8 +83 | 25,6 | 19,5
Cr. No 6. Ilapk IloGensr
(3aBepurenue). Pacmmmpenune | 8,0 30 2 3 | 785 ] 523 7.4 +72 | 26,2 | 19.0
Ne 4
p. CeBepckwuii Jlonery
Crt. Ne la. Berme yctbsa p.
2,6 20 2 2 |831] 330 6,0 +13 | 27,0 | 19,8
Bbonxosen, yi. Borganckast
Cr. Ne 2a. Hivke yemod p. | ya | 5o | 5 | 2 |ga1| 351 | 64 | +25 | 282|224
Bbonxogerl, yi. Boiuanckas

T CanlluH 1.2.3685-21 [2021] (pa3men «HopmaTuBbl KadecTBa H 0€30IaCHOCTH BOIBD», TabM. 3.1, 3.3, 3.5, 3.12, 3.13) .
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Cepun u3mepenuii ot 12.07.2025 (cepus 1) u 30.08.2025 (cepust 2) pe3Ko OTIMYAIUCH 10
0COOEHHOCTSIM THAPOMETEOPOIOTMYECKON CHUTYallud, KOTOpas CKJajablBajlach Ha BojocOope:
HAYyaJio MIOJNS XapaKTepU30BaJloCh OOWIIBHBIMU JOXKASAMH U Oojiee HU3KUMU TemIepaTypaMu
BO3/1yXa; KOHELl aBI'yCTa — yCTOMYUBOM KapKOU IOr0JI0M C HE3HAYUTEIbHBIMHA OCaKAMH.

[To opraHonenTHYecKUM TOKa3aTesisM (IIBETHOCTh, 3amax, MYTHOCTb) IPEBBIIICHUE
HOPMATHBHBIX TIOKa3aTeleld XapakTepHO MpaKTH4YecKH Uit Bcex mpol. CooTBEeTCTBYHOIIUE
nokazatenu Oonee Hu3kume st cT. NeNe la—2a (p. CeBepckuii JloHelr), 4To yke Ha dTare
IIEPBUYHOI OLIEHKHM T'OBOPUT O HEraTHBHOM BKJaje p. Besenka B cymmapHoe 3arpsi3HEHUE p.
CeBepckuit JloHen, a Takxke 00 ONPEIEICHHBIX MpolLEccax CaMOOYMILIEHUS, KOTOpbIE
CBOWCTBEHHBI 00JIee KPYITHBIM PEKaM.

Jns kaxaoil cepud M3MEPEHUM XapakKTepHO yBenaudeHue 3HadeHus pH ot cr. Ne 1 k
3ambikatomeMy ct. Ne 6 (0T HelTpanbHOH K cilabo menoyHoil). bonee Bricokue nokazarenu pH
mis p. Cesepckuit JloHen HaOmOgalOTCs B IMEPUOJ MHUHHMyMa OCagKOB (aBrycT) W,
COOTBETCTBEHHO, aKTUBHOT'O Pa3BUTHS BOJHOM PACTUTELHOCTH HA OOJBIION TUIOMIAAN BOIOEMA.
Ce3onnble konebanus pH 3aBUCAT Kak OT TeMIEpPaTyphl, TaK U (POTOCUHTETUYECKHX MPOIIECCOB,
KOTOPBIE MTPOTEKAIOT B BOJIHBIX U MPUOPEKHBIX IKOCUCTEMAX.

OO6mass MmuHepanu3anuss BoJAbl B p. Be3énka He3HAYUTENbHO YBEIMUYMBACTCS K
3ambIKaromeMy ctBopy (ct. Ne 6), u 3a uccineayemblid nepuoja kosedsnercss B npenenax 400—
523 mr/n. MakcumaneHast (aykryanus HaOmonaercs ans crBopa Ne 3 (pacmmpenue Ne 1,
Hementnsi 3aBoa). CTBOpHI Ha p. CeBepckuit JloHen OTIWYAIOT MOKa3aTel MUHEpAIU3allnH,
KOTOpble B cpenHeM Himke B 1,4 pasa, yem s p. Bopckna (B mpemenax TopoJCKOi
arJioMeparum).

[Tpessimenue [1/IK mo oOmieit sxecTkocTH HabMI0AaeTCs B aBrycre A cTBOpoB NeNe 5-6
(7,4-7,8 °XK), xoTopblc MPUYPOUCHBI K 30HE PEYHON JOJUHBI H, C y4ETOM OCOOEHHOCTEH
penbeda, UCIBITHIBAIOT O0JIee aKTHBHBIN OOMEH B CHCTEME «TIOBEPXHOCTHBIE BOJIBI — MIOA3EMHBIC
BoAb» B uepTe . benropoma. Ilpuyem, B MallOBOAHBIN NEpUOJA YBEIMUMBACTCS BKIIAJ
TPYHTOBBIX BOJ B TUTAHWU BOJIOTOKA.

OKHUCITUTENbHO-BOCCTAHOBUTEbHBIH ToTeHIIMan Boabl (Eh, MB) B mpsiMom cmbiciie He
SIBJIIETCS. MAPKEPOM 3arps3HEHMsI TOBEPXHOCTHBIX BOJ, OJTHAKO, JaHHBIN MTOKa3aTelb MO3BOJISET
YUUTHIBATh POJIb OKUCIUTEIHFHO-BOCCTAHOBUTEIBHBIX OAPHEPOB B KACKAAHON CUCTEME BOJOTOKA.
3a uccneayemblil meproj auama3oH u3menenus Eh cocraBun ot —18 MB 10 +141 MB, npuuem
MakcuMaibHas ero Quykryamnus Habmromanack ans cT. Ne 3 (pacmmupenue Ne 1, IlemeHTHBII
3aBoj). OIHO3HAYHO TONBKO A cepuu u3MmepeHuil 1 (urosnb 2025 r.) MOXKHO BBIIBUTH TPEH]
yBesnnueHus OBIT ot cT. Ne 1 k 3ambIkaromemMy ct. Ne 6 Ha p. Besénka.

B nenom, 3nauenuss OBII B urone yka3pIBalOT Ha OKHUCIHUTEIBbHYIO OOCTAaHOBKY ISt
MPUPOAHBIX BOJA, YTO OOYyCIaBIMBAET CYIIECTBOBaHHE psa XUMHUYECKHX JIIEMEHTOB B HX
BBICIIMX CTENEHSX OKWUCIeHUs. B aBrycre oOCTaHOBKY MOYKHO OXapaKTepHU30BaTh Kak
MEPEXOJHYI0  OKHUCIUTEIbHO-BOCCTAHOBUTENbHYIO, YTO IMOJYEPKUBAET HEYCTOWYMBOCTH
reOXMMHYECKOI0 PeKMMa U BO3MOYKHOCTD (DIIYKTYyalluu pa3InyHbIX ITOKa3aTeseH.

[TpocTpaHcTBEHHO-BpEMEHHBIE OCOOCHHOCTH OMOTEHHOro 3arps3HeHus p. Besénka B
utone—aprycre 2025 rona mpezacrasieHsl Ha rpadukax Hwke (puc. 3). [ng xaxmoro rpaduxa
MOKa3aTeIN U3MEHSIIOTCS OT UCTOKa (cT. Ne 1) k 3aMbIkatotiemMmy cTBOpy (cT. Ne 6).

W3 puc. 3A cnemyer, 4To coaepKaHWE HHUTPAT-HOHA B aBrycre (MHHUMYM OCAJKOB)
BhHIIIIe, YeM B HIoNe (MEpHUOJ JICTHUX MaBOJKOB). JlaHHAs 3aKOHOMEPHOCTH 0OoJyiee OTYETIHBO
MIPOSIBIISIETCS ISl CTBOPOB, MPUYPOUEHHBIX K 30HE C CEIbCKUM THIIOM pacceneHus. [IpeBbienue
ITIK, u ITJIK;, 10 HUTpaTHOMY 3arpsA3HECHUIO HE BBISABIICHO.

CopepxaHuie HUTPUT-HOHA B peKe, oKa3aHHOe Ha puc. 3b, B HIojie 3HAUYUTENBHO BBILIE,
4eM B aBrycTe. YBeJIHYEHHE KOHIICHTPAIMM HAONIOAAeTCs Ui CTBOPOB C BBIPAKECHHOUN
CeNIMTeOHON Harpy3Koil.
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Puc. 3. Coneprkanure OHOTeHHBIX diieMeHTOB (Mr/i) B p. Besénka (utonp—aBryct 2025 roaa):
A — HuTpatel, b — HuTpuThl, B — ammonwmit, I' — docdarst
Fig. 3. Content of biogenic elements (mg/l) in the Vezelka River (June—August 2025):
A —nitrates, b — nitrites, B —ammonium, T" — phosphates

Jlns p. Besénka B aBrycTe HaGmiomaeTcss BBICOKOE M ycToiumBoe 3arpssHenne NHy'
(ct. NeNe 2-5) — puc. 3B, 4ro rOBOPUT 00 ONMEPATUBHOCTU TOCTYIUICHUS OPTraHHMYECKUX
MOJUTIOTAHTOB B BOJIOTOK, a TaKXe OJArOMpUATHBIX YCIOBUSAX JUISL MPOLECCOB Pa3I0KEHUS.
Crnenyer OTMETHTh, 4YTO B aBrycre 3HaueHus Eh (MB) xapakTtepu3yloT mepexoaHyro
OKHCIUTEIbHO-BOCCTAHOBUTEIbHYIO OOCTAHOBKY, B KOTOPOH MOH aMMOHMs Oojee YCTOH4YHUB,
4YeM B OKHUCIUTEIBHOM.

Ilo cpaBHeHHMIO C cOAep)KaHHEM COEAMHEHUH azoTa, 118 (ocdaroB xapakTepHa
JIOCTaTOYHO YCTOWYMBAs KapTHHA 3arpsi3HEHUS] PEKH Kak B HIOJIe, TaK U B aBTyCTe.

N3 puc. 3I' cnenyer, uto KoHIeHTpauuu ¢(ochaToB MPaKTHUECKH BO BCEX MYHKTaX
or6opa rmpod npepbimaroT 11JIK,,. [Ipn ananuse GyHKIMOHATBHON NPUHAIIEKHOCTH CTBOPOB C
BBICOKUMH KOHLIEHTpalusiMu (ocdaTroB OoTMEUaeTCs, YTO MPEUMYIIECTBEHHO 3TO cenuTeOHas
30Ha C BHICOKOM IMJIOTHOCTHIO 3aCTPOIKH, B TOM YHCJIE YACTHBIM CEKTOPOM.

B Tabn. 3 mnpuBeneHsl CpeiHME, MaKCHUMalbHble W MHHHMMAalbHblEe KOHIICHTPALUU
HCCJIETyeMbIX OMOTEHHBIX 3JIEMEHTOB (MI/J) B CPaBHUTEIbHOM XapaKTepUCTHKE.

W3 tabn. 3 cienyer, 4To cpenHue KOHIEHTpauu gocgaToB B p. Besénka, B oTIMYMH OT
asora, npessimatoT [11K,,, npuyeM MakcuManbHbIe KOHIEHTPAUH HAOMIOJA0TCS B aBryCTe.
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Beal'y
1878

Tabmmna 3
Table 3
[loxazarenu 6morenHoro 3arps3HeHus p. Besénka B utone—asrycre 2025 .
Indicators of biogenic pollution in the Vezelka River in July—August 2025
NO,’, Mr/n NO;’, mr/n NH," ", Mr/n PO, , mr/n
pexa peka peka peka
Moxasatens Bp cxa Cesepckuit peka Cesepckuit peka Cesepckuit peka CeBepckuit
e3€ENKa 1 Bezenka 1 Bezenka 1 Bezenka 1
Homnery Jlonery Honery JloHery
Cpennee 0,11 0,01 7,025 2,95 0,38 0,02 0,322 0,087
3HAYCHUC
Maxcumais- 0,42 0,05 10,5 3,2 0,83 0,08 0,46 0,13
HOC 3HAYCHUC
Murnmais- 0 0 5,1 2,5 0,10 0 0,18 0,02
HOC€ 3HAYCHUC
KomnuectBo
mpoo,
TpeBbIIIa- 35,7 0 - - 33,3 0 83,3 0
romux I[TIK,,
%

i 2
CTBOpEI BBILIE U HUKE MECTa BraaeHus p. Besenka (4 nmpoOsr), “ IIpesbimenne ITK,,

B Ta6xn. 4 na npumepe p. Besénka u npuieraromux K Helt ctBopoB p. CeBepckuii [Jonen
MIPUBE/ICHBI KOPPEISIMOHHBIE 3aBUCUMOCTH MEXIY Ppa3IUYHBIMU (QopMamMu OHMOTEHHBIX
aneMeHTOB 3a JeTHuil nepuox 2025 r. IlomykupHbIM HauepTaHueM B TaOi. 4 BBIICICHBI
3Ha4YeHMs 00JIee TECHBIX KOPPEISIIMOHHBIX 3aBUCUMOCTEH (Ha ypoBHE p < 0,05).

Tabmuma 4
Table 4

Koppensims mexay paznunaHbIMA GopMaMy OMOTEHHBIX AJIEMEHTOB Juis p. Besénka u
p. Cesepckuii Jloner
Correlation between different forms of biogenic elements for the Vezelka River
and the Seversky Donets River

®opMBbI OHOTEHHBIX Hurpartsl, Hurpursl, AMMOHMUHBIN (Opto)docdartsr,
2J1EMEHTOB MmI/n MI/n HOH, MI/1 MI/n
Hutpatsl, mr/n 1,00 0,19 0,41 0,54
Hutputsel, mr/n 0,19 1,00 -0,14 0,14
AMMOHUMHBINA HOH, MI/T 0,41 -0,14 1,00 0,32
(Opto)docdartsl, mr/a 0,52 0,14 0,32 1,00

YMepeHHas MOJ0KUTENbHAs KOppesius, Ha0mogaemMas Mex a1y HUTpar- u (opto) doc-
daT-noHaMu, XapakTepu3yeT OCOOCHHOCTH 3arps3HEHHs OWOTEHHBIMH SJIEMEHTaMH PEKH C
MPEJCTaBICHHOCTHIO Pa3IMYHBIX (PYHKIIMOHATIBHBIX 30H Ha BojocOope. Crabast mooKuTeNbHAS
U ciabasi OTpHIaTeTIbHAs CBSI3U MEX]Y Pa3IUYHBIMU (OpMaMH a30Ta B JICTHUN MEpUOa OObsIC-
HACTCA UX pa3HOHaHpaBJ'IeHHOI\/’I CE30HHOU )II/IHaMPIKOf/’II CHMI)XCHHUEC KOHICHTPpAllU HUTPAaT-HOHA B
JIETHUH MEPHOJ ¥ POCT KOHIIEHTPAIUU HUTPUT-HOHA.

Jak/ouenue

Ha ocHoBe npoBeéHHOTr0 Uccae10BaHus ObUIH C/IETaHbI CIETYIOIINE BHIBOIBL.

1. ITo xapakTepy QyHKIIMOHAIBHONW CTPYKTYpPhl TEPPUTOPHH U PsAa TUAPOMETPHUUECKHUX
nokaszarenei (mupuHa, TyOMHA, CKOPOCTh TeueHus) p. Besénka, B mpepenax H3ydaeMbIX
ITYHKTOB, MO>KHO pa3JeIuTh Ha 3 4acTH:
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1) Yuactok (ctBophl NeNe 1-2) xapaktepuszyercs y3KHUM pyCJIOM, IIMPUHON 1-2 M, Boja
IPOXOJUT CKBO3b 3apOCIH BBICHIEH BOAHOH PACTUTEIBHOCTH. THI MECTHOCTH — CEIUTEOHO-
CEIbCKOXO035CTBEHHBIN.

2) Yuactok ctBopa Ne 3. IIpu coxpaHEHUHU CEIBCKOTO TUIIA MECTHOCTH, 3HAUYUTEIBHO
YBEJIMYUBAETCS pacxoi BoAbl B 1,5-2 paza, 3a cu€r (NMPEANONOKUTEIbHO) pa3rpy3ku Oosee
[1yOOKHMX TOPU30HTOB IIOJ3EMHBIX BOJ, B TOM YHUCIIE€ U3 MEJIOBBIX OTJIOKEHUH.

3) VYuacrok (ctBopel NeNe 4-6) xapakTepu3yeTcs TOPOJICKOW 3aCTPOMKOM, OOIBIIMM
KOJIMYECTBOM BBIXO/I0B JINBHEBOW KaHAJIU3ALMU.

Kaxnpii w3  paccMaTpuBaeMbIX — y4acTKOB ~ HMMEET  COOCTBEHHYIO  JIMHAMUKY
TUIPOXUMHUYECKUX MMOKa3aTENEN.

2. ns HUTpaT-uOHA HAONIOAAETCS TECHas B3aMMOCBS3b C T'HMIPOMETEOPOJIOTHYECKUMU
YCIIOBUSAMU: €r0 KOHLIEHTpAIMs JUIs OOJBIIMHCTBA IyHKTOB OTOOpa BhIIIE B HIoJiE (IEpUOL
JeTHUX MaBoAKoB). CoJep)KaHUE HUTPUT-UOHA B JOXIJIUBBIM MEPHOJ YBEIMYMBACTCSA B eIl
0O0JIbIIEH CTENEHH 110 CPABHEHUIO C CYXUM I1EPUOJIOM.

3. Conepxanue (docdaT-uoHa, A7 Pa3HbIX YYACTKOB PEKU MMEET Pa3HOHAIPABICHHYIO
JUHAMUKY: B CEJIIMTEOHO-CEIIbCKOXO3SIMCTBEHHON 30HE OHA YBEIUYMBACTCA B JIOKIJIMBBIN
NEepUOoJ, a JJIsl 3aCTPOCHHON TEPPUTOPUH HAOII0JaeTCs MPOTUBOIOIOXKHAS TEHACHIINS;, B 30HE 2
(ct. Ne 3) wnaOmromaercs ABYKPAaTHOE CHH)KCHHE KOHIIGHTPAILlMM, YTO MBI CBSI3bIBAEM C
MOBBIIICHHOW pa3rpy3KOM Ha 3TOM YyYacTKe TMOA3EMHBIX BOJ M3 MEIOBBIX OTJIOXKEHUI
(reoxumuyecknii Oapeep ansi ¢ochopa Ha MENOBBIX OTJIOKEHHUSX, cllabas pacTBOPHUMOCTD
docdara Kambus).

4. Yuacrtok p. Beszenka (ct. NeNe 1-3) ¢ cenbCckuM THUIIOM paccelieHus U ONpeeseHHOM
arpo-Harpy3koi XapakTepu3yercs Oojiee BBICOKMMHU KOHIEHTpAlUsSMU HUTpaT-uoHa (Ha 15—
17 %) no cpaBHeHuio ¢ ypbanusupoBanHoU Tepputopueit (ct. NeNe 4-6). ComepxaHue noHa
aMMOHHMSI UMEET yCTONYMBBIA MUK Ha BTOpOM yyacTke (cT. Ne 3), Takke 3a CUET YCHIIEHHOTO
MOCTYIJICHUSI TPYHTOBBIX BOJ, C(POPMHUPOBAHHBIX HA OOLIMPHBIX IUIOMIAASX HE KaHAIU30BAHHOMN
cenuTeOHON 3acTpOorKH (B oTiinuue OT (ochar-uoHa COJIM aMMOHHSI MEJTOBBIMH OTJIOXKCHUSIMU
He ajacopbupyrorcsi). MakcuManbHOE COAEp)KaHHE HHUTPUT-UOHA  HaOmojaercs s
3aMBIKAIONIed YacTH  KackagHou cuctembl (cT. NeNe 5-6), 4dYTOo compspkeHO ¢
(GYHKIIMOHUPOBAHUEM BOJHBIX SKOCUCTEM.

5. dnsa ctBopoB Ne la (Bbime ycthsi p. Besénka) Ne 2a (Hmxke yctesa p. Besénka) Ha
p. CeBepckuii [loneny HaOmonaercsa dYetkas auddepeHIuanus IO COJACpKAHUI0 MHOTHX
kommoreHToB (NO3, NO;', NH,", PO43', Feosm, Mn, MuHEpamu3aius oO1ias): BbIIIe BIAJACHUS P.
Besénka onm HIKe, yeM coOcTBeHHO Juid p. Be3€nka, mocie BhajeHus UX MOBBIIICHUE
Bapbupyercst or 10 1o 25 %, 4TO TOBOPUT O TEHACHIMM HETaTUBHOTO BKJAJa MPUTOKOB C
KOMILJIEKCHOW aHTPOIOTEHHOM Harpy3koi B OOLIYI0 KapTHHY T'MIPO3KOJIOTMUYECKOI'O COCTOSHUS
OTHOCHUTEJIbHO KPYIHBIX pek pernoHa («p. Bezénka — p. CeBepckuii Jloneny).

CHnHucoK HCTOYHUKOB

E>xeromHuky KadecTBa TMOBEPXHOCTHBIX BOA M I(PQPEKTUBHOCTH TPOBEIECHHBIX BOJIOOXPAHHBIX
Meponpuatuil no teppuropun AesrenbHoctH PI'BY  «llentpansHo-UepHozemuoe YI'MC» 3a
2008-2023 r. 2024. Kypck, MuHHCTEepCTBO HpPUPOAHBIX pecypcoB Poccuiickoit deneparun
QenepanpHas  Cciy’)k0a 1O  THAPOMETEOPOJOTMH W MOHHUTOPHHTY  OKPYXKAlOIIeW  Cpelbl
(Pocrunpomer).

I'OCT 18309-2014. 2015. Boma. Meroasl omnpezaencHus dochopcoaepkamux BemecTs. M.,
Crangaptundopwm, 22 c.

I'OCT 31868-2012. 2014. Bona. Meton onpenenenus 1ieTHocTH. M., Ctangaptundopm, 8 c.

I'OCT 31954-2012. 2018. Bona nuteeBast. Metospl onpenenenus xectkoct. M., Crannaptuagopm, 13 c.

I'OCT P 59024-2020. 2022. Boma. Obuire tpeboBanust k otbopy mpob. M., Poccuiickuii WHCTHUTYT

cTaHgaprtusanuu, 17 c.
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I'OCT P 57164-2016. 2019. Bona nutkeBas. MeTonsl ompeneneHus 3amaxa, BKyca U MYTHOCTH. M.,
Crarnmaptuadopm, 18 c.
CanlluH 1.2.3685-21. 2021. 'mruennyeckne HOPMATHUBHI U TPeOOBAaHUS K OOECIIEUCHHUIO OE30IaCHOCTH
n(unm) 6e3BpeIHOCTH IS YenoBeKa (pakTopoB cpeapl ooutanus. M., Munroct Poccun, 988 c.
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