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AHHoTanusa. AkmyaasHocms, OlleHKa COCTOSIHUSA IPUPOJHBIX BOJ BKJ/IIOYaeT B cebsl onpesiesieHHe LieJIoro psaa GpU3nKo-
XMMHUYeCKHUX [T0Ka3aTeJslell, HA 0CHOBe KOTOPbIX pa3pabaThIBAIOTCA Pa3/IMYHble UHAEKCHI U Kaaccudukanuu. OJHaAKO OHU He
YYUTBIBAIOT PsiJ 3arPsI3HSAIOLINX BeleCTB, OKAa3bIBAIOIMX 3HAUUTEIbHOE BIUSIHUE Ha COCTOSIHHE BOJ0eMa, HalpuMep, Io-
JInapoMaTH4YeCcKHe yI1eBoA0po/bl. B cTaTbe paccMOTpeHbl HEKOTOPbIE ACIeKThI ONpe/ie/IeHUs] IPUOPUTETHBIX 3arpsi3HAI0-
IIMX BeIeCTB, K KOTOPBIM OTHOCSTCS TOJIMapOMaTHYeCKHE YIIeBOLOPO/b], 10 KPUTEPHUSAM IKOJIOTUYECKON OMTaCHOCTU: TOK-
CUYHOCTH, KaHLIepPOreHHOCTH, PaCcpoOCTPaHEHHOCTH, YaCTOTe BCTPEYAeMOCTH, UCTOUHUKY MPOUCXOXKJeHUs! (aHTPOIOreH-
HOMY WJIM IPUPOAHOMY). YUTeHbl THAPOXMMHYECKHEe [I0Ka3aTeH, Takue Kak pH, cofep>kaHre pacTBOPEHHOT0 KHCJI0PO/a,
6uosiornyeckoro norpebseHus kuciaopoga (BIIKs), comepkaHue MOHOB i ompe/iesieHUsI KauecTBa BoJ. [IpoBeseHa mo-
NbITKA OLleHUTb BJHSHUE N10JMapOMATHYECKHX YIJIEeBOLOPO/JOB HAa 3KOJOIHYeCKOe COCTOsIHHE BOJHbBIX 00'bEKTOB U YYECTh
MX BKJIJ| B U3MEHeHHe 3HaUeHUH MH/leKca 3arpsi3HeHust BoA. Bce 3TH JaHHbIe MOKa3bIBAIOT aKTYaJbHOCTh UCC/Ie0BaHU .
Llesb: ycTaHOBUTB COCTAB MOJIMAPOMAaTUYECKUX YTJIEBOLOPO/IOB B TOBEPXHOCTHBIX BOZaX MaJIbIX BojoeMoB ToMckoro paii-
OHa /J1s OLleHKH aHTPOINOTreHHOM Harpy3KH M MOKa3aTh B3aWMOCBS3b C UHJEKCAaMH KadyecTBa IPUPOJHBIX BoA. Memodul:
3KCTPaKLU, KUAKOCTHO-aJCOPOLIMOHHAs XpoMaTorpadus, BbicOk03pPeKTHBHASA KUAKOCTHAsA XxpoMaTorpadus, Kanuisap-
HBIH 3/1eKTpodopes, aMIepoMeTpHUs, TUTpUMeTpusl. Peayasmamul. VcciefoBaHbl Majible o3epa ToMckoro paioHa Ha co-
JepxaHue 13 nosinapoMaTHYECKUX YTJIEBOJOPO0B. UaeHTUPUKALMA TPOBOJUIACE METOLOM BbICOKO3()PEKTUBHOU XKUJ-
KOCTHOH xpoMmaTorpaduu c ¢yopuMeTpUUYecKUM JAeTeKTHpoBaHHeM. CyMMapHOe cojiep>KaHHUe MOoJHapOMaTHYeCKUX CO-
elUHEHUH B U3y4YeHHbIX Np0o6ax NOBEPXHOCTHbIX BoJ usMeHseTcs oT 0,37 mo 0,54 Mkr/ia. B cMecu mosivapoMaTH4yecKUX
YTJIEBOZIOPO/IOB B BOJHBIX 00pasljaXx OTMeYaeTcs NMOBbIIIEHHOE CoZiepXKaHHe JIETKUX 2-3-s/lepHBIX T0JMapeHoB, 061a/ako-
IIMX JIy4Iled pacTBOPUMOCThIO (HadTannH, GpiyopeH U GeHAaHTpeH), a TakKe GeH3[a]aHTpaleHa. CoilepKaHle HEOpPraHUy e-
CKHUX KOMIIOHEHTOB, NPe/ICTaBJEHHbIX KATUOHAMHU U aHMOHAMH, He NpEeBbIIAeT NpefiebHO-A0NYCTUMbIX KOHLEHTpaLHi.
PaccuuTaH MH/EKC 3arpsA3HEHHOCTH BOJbI; BCe 03epa OTHOCATCS K YMEPEHHO 3arpsi3HEHHBIM, OJIKe K 3arpsA3HeHHbIM. [1o-
Ka3aHa 3aBUCHMOCTb KoadduieHTa UHAEKCA 3arpsAA3HEHHUs BOJ, OT COJIepP>KaHUsI BBICOKOMOJIEKYISPHBIX I0JIMapOMaTHY e-
CKHUX YTJIEBOZIOPOJIOB U COOTHOLIEHHUS BbHICOKOMOJIEKYISIPHBIX K HU3KOMOJIEKY/ISIPHBIM T0JIMapOMaTH4YeCKUM YIJ1€BOJ0pPO-
Jam. [TokasaHo, 4To 4eM Bblllle 3HaYeHHe K03pPHUIIMeHTa UH/EKCa 3arpsI3HEHUs BOJ, TEM BBILIE A0S TPYJHOOKHUC/ISIEMBIX
KOMIIOHEHTOB B IOBEPXHOCTHBIX BOZAX.

KioueBble cji0oBa: IIOBEPXHOCTHbIE BOJBI, HOHHBIN COCTaB, oJiMapoMaTU4Y€eCKHe yrjieBo40opobl, aHTPOIIOr€HHAaA Harpys-
Ka, UHAEKC 3arpsA3HeHHOCTU BOAbI, TUAPOXUMHUYECKHE II0Ka3aTeJIk, MaJible 03epa
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Abstract. Relevance. The assessment of the state of natural waters includes the determination of a number of physico-
chemical indicators, on the basis of which various indices and classifications are developed. However, they do not take into
account a number of pollutants that have a significant impact on the state of the reservoir, for example, polyaromatic
hydrocarbons. The article considers some aspects of determining priority pollutants, which include polyaromatic
hydrocarbons, according to environmental hazard criteria: toxicity, carcinogenicity, prevalence, frequency of occurrence,
source of origin (anthropogenic or natural). Hydrochemical parameters such as pH, dissolved oxygen content, biological
oxygen consumption (BPKs), and ion content are taken into account to determine water quality. An attempt was made to
assess the impact of polyaromatic hydrocarbons on the ecological state of water bodies and to take into account their
contribution to changes in the values of the water pollution index. All these data prove the relevance of the study. Aim. To
establish the composition of polyaromatic hydrocarbons in the surface waters of small reservoirs of the Tomsk region to
assess anthropogenic load and to show the relationship with the indices of natural water quality. Methods. Extraction, liquid
adsorption chromatography, high-performance liquid chromatography, capillary electrophoresis, amperometry, titrimetry.
Results. Small lakes of the Tomsk region were studied for the content of 13 polyaromatic hydrocarbons. The authors have
carried out the identification by high-performance liquid chromatography with fluorimetric detection. The total content of
polyaromatic compounds in the studied surface water samples varies from 0.37 to 0.54 mcg/l. In the polyaromatic
hydrocarbons mixture in aqueous samples, there is an increased content of light 2-3 nuclear polyarenes with better solubility
(naphthalene, fluorene and phenanthrene), as well as benz[a]anthracene. The content of inorganic components represented
by cations and anions does not exceed the maximum permissible concentrations. The water pollution index was calculated;
all lakes are moderately polluted, closer to polluted. The paper demonstrates the dependence of the water pollution index
coefficient on the content of high-molecular polyaromatic hydrocarbons and the ratio of high-molecular to low-molecular
polyaromatic hydrocarbons. It is shown that the higher the value of the water pollution index coefficient, the higher the proportion
of difficult-to-oxidize components in surface waters.

Keywords: surface waters, ionic composition, polyaromatic hydrocarbons, anthropogenic load, water pollution index,
hydrochemical indicators, small lakes
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BBeaeHue

CoBpeMEHHBIE COLHATBHO-I)KOHOMUYECKUE YCIIO-
Bus B Poccun TpeOyroT Oosiee NETambHOTO pEIICHUS
BOIIPOCOB, CBA3aHHBIX C U3YUCHHUCM U KOHTPOJIEM Ka-
94eCTBa BOJ, TIOJrOTOBKOH MHUTHEBBIX HCTOYHHKOB, 00-
paboTKOM W yTWIM3anMeH OCaaKoB, 00pasyIOIINXCS
IIPY OYHCTKE BOA, OOHAPY)KEHHEM aBapHHHBIX 3arps3-
HEHUH, WICHTU(QHKAIMEH WX NCTOYHHKOB M JIMKBHJA-
mueit mocneacTBuil. [loBepXHOCTHBIE BOJBI ABISIOTCS
CJIO)KHBIMHW MHOT'OKOMIIOHCHTHBIMH IPUPOAHBIMU 005-
eKTaMH, TPEeOYIONMMH MHOTOCTOPOHHETO BHHUMAaHHSL.
HepanuonanbHoe BeAeHHE CEIbCKOrO XO3sicTBa U

yBeNnn4eHne 00beMa OBITOBBIX M NMPOMBIIIIEHHBIX CTO-
KOB MPHUBOJAUT K 3HAYMTEIHHOMY DPOCTY KOJIMYECTBA
OMOTECHHBIX M OPraHMYECKMX BEIECTB, IMOCTYIAOIINX
B BOJIOEMBI, YTO BEJET K YBEINYEHHIO TPO(YHUIECKOTO
cTaTyca BOJIOEMOB, COKpALICHHIO MX OHOJIOTHYECKOIO
pa3Ho00Opa3us U yXyIIISHNIO KadecTBa BoAbl. Jlomo-
HUTEJIBHON NMPUYNHOHN 3BTPOUPOBAHMS SABIACTCS TIO-
CTYIUICHHE OHMOTEHOB Ha TEPPUTOPHIO BOJOCOOPOB C
atMocepabiM nepeHocoM [1]. OcoOyio omacHOCTh
TanuT B ceOe MOCTYIIEHHE B BOJHBIE 9KOCHCTEMBI TOK-
CHYECKHMX BelllecTB. B mocieanue roapl HabmoaaeTcs
YCUIICHHOE 3arps3HEHHE BOJIOEMOB TSKEJIBIMH MeETall-
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namu, (eHOJIaMU, HEPTEIPOIYKTaMH U TPYTUMH TOK-
CHUKaHTaMH. [ uaporeonornyeckue mokasareian He Mo-
T'YT JaTh IIOJHOTO MPEACTaBICHHUS O TOKCHYHOCTH Cpe-
IIbl, OHH HE YYHUTHIBAIOT CHHEPreTU4ecKHue, KyMylis-
TUBHBIC WM aHTaroOHUCTHYeCKUe 3(PQeKTsl oT omHO-
BPEMEHHOTO NPHCYTCTBHSI MHOTHX 3arpsS3HUTEICH U
MO3TOMY HE MOTYT CIY)KUTh HAJEKHOW OCHOBOH st
MIPOTHO3UPOBAHUS JKOJIOTMYECKUX TOCIEICTBUM 3a-
TpSA3HEHMS.

ConepxaHue XUMHUYECKUX BEIIECTB B TOBEPXHOCT-
HBIX BOJAX 3aBHCUT OT TMIPOJIOTHYECKHUX, T€OXUMUYE-
CKHX, aHTPOIIOTCHHBIX (PaKTOPOB, a TaKkKe CE30HHOU
W3MEHYMBOCTH, IOITOMY OHH SIBISIOTCS CIOXXHBIM
00BEKTOM ISl UCCICIOBAHUM | JTIF0O0TO BHJA OLCHOK,
0COOEHHO KoM4yecTBeHHBIX. Kiaccudukamus coctos-
HUS TIPUPOAHBIX BOJ OCHOBBIBACTCS HA OIPENeIICHUU
menoro  psaga  (QU3MKO-XMMHUYECKHX — ITIOKa3aTesei,
BKJIIOUAKOIIUX B cebs Temmepatrypy, pH, Eh, cogepxa-
HUE HMOHOB, TSDKEIBIX METAJUIOB, HE(QTSIHBIX KOMIIO-
HeHTOB ® Ap. B Poccum u crpanax EQC mns omnenku
KauecTBa NPUPOIHBIX BOJ HCIOIB3YIOT pa3iUyHbIE
WHIEKCH U Kiaccudukanuu. Hampumep, mHIEKC 3a-
rpssaeHHOCTH Bonbl (M3B), GaBapckuii unaekc (CJ),
kanajckuil nagexkc (CCME WQI) u xnaccudukanum
«Enunbie xpurepun kadectBa Boa» (EKKB), «VYuens-
HBI KOMOMHATOPHBIH WHAEKC 3aTPsI3HEHHOCTH BOJBD»
(YKU3B) [2].

OnHako OHM HE YYUTHIBAIOT COJEpXKaHHUE IIOJIHa-
pomatmueckux yriaeBomoponos (ITAY), xotopwie sB-
JISFOTCSl KaHLIEPOTCHHBIMU COSMHEHUSMH U IIPOSBIIS-
0T MyTareHHbIC U TOKCHYHbIEe cBOicTBa. [TAY copbu-
PYIOTCSI U KOHCEPBHUPYIOTCS B JOHHBIX OTJIOKEHHUIX
BOJIOEMOB, YTO MO3BOJIICT HMCIOJB30BaTh MX B Kade-
CTBE MHJMKATOPOB JUIsl OLIGHKA aHTPOIMOTEHHOTO BO3-
JIeHCTBYSI Ha TIPUPOHBIC BOJHBIC 00BEKTHI. B paboTax
[3, 4] mokazaHo, yto cooTHoueHus [IAY moryr uc-
MOJIL30BAThCS HE TOJIBKO KaK MHIUKATOPHI HCTOYHHUKOB
MOCTYIUICHHS B BOJOEM, HO M KaK KPHUTEpUH KauecTBa
BOIHOTO 00BeKTa. MCconp3ys cOOTHOIIEHHE conepkKa-
HUS TDKEIbIX MeTawioB U ITAY B ocaakax MOXKHO
OLIEHUTH 3Konoruueckue pucku [5]. IIpumenenue Ta-
KUX TOKa3aTeneil, kak pH, comep:xaHue pacTBOPEHHO-
ro kucnopona, bIIKs, conepxanne MOHOB, MO3BOJSET
OIICHUBATh HE TOJIbKO Ka4eCTBO BOJ, HO U Tpoduye-
CKHi cratyc Bojoema [6]. Bce 3Tu naHHbIe oKa3biBa-
10T aKTyaJbHOCTh MUCCIIEIOBAHUS.

Lenp manHOM paboTHl — ycTaHOBUTH cocTaB [TAY B
MOBEPXHOCTHBIX BOJAX MaJIbIX BOJOEMOB TOMCKOIO
paiioHa Juid OLIEHKH aHTPOIIOT€HHON Harpy3KHd U MoKa-
3aTh B3aMMOCBS3b C MHACKCAMU KauyecTBa MPHUPOIHBIX
BOJI.

06BbeKThI UCC/IeJOBAHUA

s uccnenoBaHus ObLIM OTOOpaHBI MPOOBI TTO-
BEPXHOCTHBIX BOJI TSITH MaJbIX BOJOEMOB TOMCKOTO
paiiona [7], pacronoxxeHHbIX B 30-TH KHJIOMETPOBOM

30He OT I. TOMCKa M UCIOJIBb3yEeMbIX TOpOKaHAMU IS
MECT aKTHUBHOTO OTAbIXa U peIOHOI! 10BNH (puC. 1).
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Fig. 1. Diagram of sampling points of small lakes

IIpyn «CaBuHCKOE 03€p0o» OBLIT CHOPMUPOBAH ILIO-
trHOM-3anpynor B 70-e¢ rr. XX B. MMmeeT dhopmy He-
MIPAaBIIGHOTO MPSIMOYTOJIBHUKA, BBITSHYTOTO OT ILIO-
THHBI C CEBEPO-BOCTOKA Ha FOTO-BOCTOK, IIIMPHHA 03epa
cocraBiser okono 230 M, mmHa mo 1000 m. OOmias
IUTOIMaah BOOHOTO 3epkama Bomoéma — 175000 M.
HaubGonpmme rinyOUHBI FOKHEE TUIOTUHBI 3a(HUKCHPO-
BaHBl HA OTMETKaX 5—7 M, MUTaHHE BEIIHUMHU BOJAAMU
¢ monei, 1,5-2 kKM BocTouyHee NOCEnKa 30HaILHAS
Craniuss 1 B 2 KM 3amajgHee jAepeBHH TpybOauépo.
[InoTrHa yepe3 MPUPOAHYIO JIOMIUHY SIBISIETCS OAHOM
U3 JOpOT MEXIY TPHUTOPOAHBIMU CaJTOBOAUYECKAMU
ToBapumiectBamu «BecHa» (Ha ceBepe) u «Kpacussiit
npyn» (Ha rore, BocTouHbIi Oeper CaBUHCKOTO 03epa).

denmoceeBCKOE 03€p0 — HMCKYCCTBEHHBIM BOJOEM
(npyn), chOpMHUPOBAHHBIN TUIOTHHON-3aNpyA01, COOH-
paromieil BoAbl C OKPYXKAIOIIMX JIECHBIX U CENbCKO-
OTOPOIHBIX TPOCTPAHCTB B MECTE€ B IOTO-BOCTOYHOM
yactu Tepputopun cena boraméBo ToMckoro paitona.
OO0r1ast 1IoNnaab BOJHOTO 3epKajia BOJ0EMA COCTaBIIsA-
€T IMPU MHUHHUMAJIBHOM 3allOJIHCHUHU 3aCYUIJIMBBIM JIC-
ToM 1320 M2, a IIpu MaKCUMaJbHOM MaHCKOM HaIToJI-
Henuu 2650 m°. Haubombiune TITyOWHBI — 0KOJIO 2—2,5
M. BocTouHbIii 0OpBIBHCTHIN Oeper BooéMa IPOXOAUT
0 YaCTH TPaHUILI IPUPOTHOTO 3aKka3HuKa «boramés-
CKHUI KEIPOBHUKY.

Oszepo Ilecuanoe — npupoaHbIM YHUKAIBHBIN BOJO-
&M B cocHOBOM Jecy TumupsseBckoro 6opa (K oro-
3amany ot c. Tumupsazesckoe), Tomckuil paiton. Ozepo
MMEET MOYTH HICAIBHO KPYIIIyio (opMy, JUAMETPOM
okonio 300 M, rmybunoit mo 3,5 M, Oepera mecyaHsble.
CeBepo-BOCTOUHBI Oeper o3epa 3acTpoeH IOMaMH,
IOKHBIH W 10TO-3amaHbId 3a0onouyeH. Boga mamormpo-
3pavyHas JKEJNTOro IBeTa. B mocieaHue roisl 03epo
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MOJIBEP)KEHO 3HAYUTEJIbHOMY BBICBIXAHUIO M 3apacTta-
HUIO PSICKOW, M MECTHBIE JAYHUKHU €KErOJHO OYHUILAIOT
€r0 U MOICPKUBAIOT YPOBEHb BOAOM U3 PSIOM HAaXO-
JSIIEICS] CKBaYKUHBI.

Ozepa MainbueBo u Kpyrioe HaxonaTcsi B ocesKe
Camycs Tomckoro paiioHa U BXOIST B €IMHYIO 03€p-
HYIO CUCTEMY, COSAMHECHHYIO MEXy cO00H MPOTOKOH,
IIPUYPOYEHBl K IOBEPXHOCTH BTOPOM HaAIIOMMEHHOMH
Teppackl peku Tommu, B penbede pacrmonararoTcs Kac-
kagoM. O0a o3epa MMEIOT IecyaHoe JHO, BOJA B HHX
HACBIIIEHHOTO KOPUYHEBOTO OTTEHKA, MUTaHUE 03ep —
pyubH, Oepyiye CBoe Havajio B TOPQSHBIX OoJoTax.
O3epo ManbleBo UMeeT Kpyriayo GopMy, THaMETPOM
oxoio 800 M, MakcUMallbHas TIIyOUHa — 5 M, IJIOIIA]lb
BOAHOTO 3epkasia okxoso 280000 M. Ozepo Kpyrioe
HeOoIbIoe, nuameTp okosio 600 M, HanboJbIIHE TIIy-
OUHBI cOCTaBIIAOT 3,54 M, MJouIa b BOAHOTO 3epKajia
0k0710 230000 M°,

MaTepuajibl 1 METOABI HCCJIEJOBAHUA

OTt60p mpod BoabI mpoBoAwIH B aBrycte 2022 . ¢
rryoussl 0,4-0,6 M OT TIOBEPXHOCTH B CTCKJISSHHYIO
€MKOCTh C TIOCIIEAYIOMIEH KOHCEpBAaIMEeH H-TEKCAHOM.
[To TpeOoBaHMSAM aHAIMTUYECKUX MCIBITAHUN OBLIO
0TOOPAHO TIO TPH MPOOKI ¢ KaXKIOW TOUYKH 0TOOpA.

Omnpenenenue comepxkanus [IAY B BogHOM 00pas-
1Ie MPOBOAMIIN B COOTBETCTBUU C JCHCTBYIOIIEH METO-
VKON TOCYZapCTBEHHOTO HSKOJIOTHYECKOTO KOHTPOILSI
[MHJ] ® 14.1:2:4.70-96. TIAY Bbeinensiu TpeXKpaTHOH
9KCTpaKIMeld H-TeKcaHoOM U3 | JuTpa mpoObl ¢ mocie-
JyIOIIe OYMCTKOM 3KCTpaKTa METOJIOM KOJOHOYHOM
Xpomarorpaduu Ha okcHjie aTFoMUHHS II CT. akTHBHO-
cty. Ilony4eHHBIM 3KCTpaKT ynapuBald 0 CIEAO0BBIX
KOJIMYECTB TeKCaHa, JOBOAWIM 00beM mpoOsl 0 1 M
anerorntpuwioM. Conepkanue [TAY B Bozme ompemensi-
JIU C HCIIOJIb30BaHHEM METOoJla BBICOKOA()(HEKTUBHOM
KHUJKOCTHOH Xpomartorpadum Ha Xpomatorpade
Shimadzu LC-20 (Shimadzu, SnoHus) ¢ oqHOBpeMEH-
HBIM JHOJHOMATPUYHBIM U (DIIyOPECIEHTHBIM ETEK-
THpPOBaHUEM, Ha  oOpaimeHHO-(a30BOH  KOJOHKE
150*4,6 mm SupelcoSil LC-PAH, ¢aza C18, pasmep
yacTull 5 MKM. B KkadecTBe 31I0€HTa HCIOJIB30BAIN
cMmech arieToHuTpuia (1 copT) u OMAMCTHIUINPOBAHHON
BOZBI. XpomaTorpadupoBaHHe MPOBOIMIN B TPaIH-
SHTHOM pexume: anetoHutpui/Boaa=(50:50)—(100:0)
nepBbie 20 munyt, 100 % aneronutpmna c 20-oi mo
40-10 MuHYTYy a"anu3a. CKOpOCTh ITOTOKA PacTBOPUTE-
151 cocTaBisuia 1 Mi/MuH, 00beM mpoOsr 20 MK, pabo-
yas teMmueparypa koinoHku 40 °C. Bpewms ananusa B
BBIOpPAaHHBIX YCIOBHSX 32 MHUHYTHL. CHEKTpPHI (PUKCH-
poBanu B uHTepBaie 190-500 HM, ¢ peructpanueit
CUTHAJIa Ha JUTMHE BOJHBI 254 HM ISl KOJMYECTBEHHO-
ro OmpejeNeHHs] H3y4aeMbIX KOMIIOHEHTOB. B mpobax
MMOBEPXHOCTHBIX BOJ W3YyYCHHBIX 03€p OBLTH KOJIHWYe-
CTBEHHO OIpEJIENICHbl B MOPSJIKE BbIXOJA Ha XPOMATo-
rpaMmax cieayrole naauBuayanbaeie [TAY: HadTa-

JIVH (Naphthalene), 2-MeTHIHA(TATUH (2-
methylnaphthalene), ¢ayopen (Fluorene), ¢enantpen
(Phenanthrene), antpamen (Anthracene), ¢ayopanten
(Fluoranthene), mupen (Piren), OeH3[a]anTpaneH
(Benz[a]anthracene), xpusen (Chrysene), 6en3[b]-
¢nyopanten (Benz[b]fluoranthene), 6ens[k]dmyopan-
teH (bens[k]dnyopanten), Oens[ajmupen (Benz[a]-
pyrene), nudens[a,h]antpanen (Dibenz[ah]anthracene).

B coorBerctBum ¢ wMeromumkamu IIHJ @
16.1:2:2.2:2.3.74-2012, IMHJ @ 14.1:2:4.167- 000,
MHJ © 14.1:2:3:4.282-18, [TH/ @ 16.1:2:2.3:2.2.69-
10 ompeneneHsl MaccoBble KOHIIEHTPAIMK HOHHOTO
coctaBa BoIbl. Jlma kammumipHOro 3ieKTpodopesa
00pasibl BOJIBI OBUTH TIOATOTOBJIEHBI COTJIACHO TPebo-
BaHUSIM pa0OoThl Ha mpubope «Kamnens-205» u orhunb-
TPOBaHBEI HAa MEMOPAHHOM  aIleTaTHO-IEIUTIOJI03HOM
¢mieTpe nopuctoctsio 0,40 mxm (Brnagunop, Poccus).
WcnpITaHusl IPOBOMWIM C UCIOIB30BAHUEM CHCTEMBI
KarenpHoro anekrpodopesa «Karmenp-205» (Jlromdke,
Poccust). HwxHuii mopor oOHapy»XeHHsS COCTaBHII
0,004 mr/m.

Buonormueckoe moTpebieHne KUCIOpPOAa ompese-
asm cornacHo HJIIT 10.1:2:3.131-2016 «Meroauka
ornpezeneHnss OHOXUMUYECKOTO IMOTPeONIeHHsT KHCIIO-
pona mocie 5 nuer mukybanuu (BI1Ks) B mpobax mu-
TBEBBIX, IPUPOJHBIX M CTOYHBIX BOZ aMIIEpOMETpHYE-
CKHUM METOJIOM.

Bce mpoObl ObUIM MpOAHATM3UPOBAHBEI HE MEHEe
Tpex pa3. B craThe ykazaHBI cpeHUe 3HAUCHHUS.

Pe3yibTaThl M 06CYKJeHHE

N3ywyaeMbie BOJIOEMBI HAXOHIATCS B HEMOCpE-
CTBEHHON OJM30CTH OT >KWJIBIX MaccuBOB (T. ToMmck,
n. Camycs, 1. borameBo, c. TUMHpsA3EBCKOE), B CBA3H
C YeM HCIBITHIBAIOT BIMSHHE XO3SHCTBEHHOM JIEATEIb-
HOCTH dYeroBeka. [IpoBelcHHBIC WCCIIEAOBAaHHUS BOJ-
HBIX 00pasioB o3ep ManbiieBo, Kpyrinoe, CaBuHCKOE,
denoceeckoe n Ilecuanoe mO3BONMIIM OIIEHHUTL HX
TEKyIllee COCTOSTHUE TI0 PSTy THAPOJIOTHISCKHX TOKa-
3aresieil. B MomeHT oTOopa mpo0 3HaueHHs TeMIiepa-
TYpHOTO TIOKa3aTensi 3aUKCUPOBAaHBI B HWHTEpBAJIC
18-21 °C, 49ro siByIIETCS HOPMOH ISl TAHHOTO BpeMe-
HU rona. Bemnuunsl pH o3zep Manbieso, Kpyrioe,
Casunckoe, Penoceesckoe n Ilecuanoe HaxomsITcs B
nuanasone 6,8—7,2. BomHble OOBEKTHI XapaKTEepPH3y-
IOTCS KaK TPEeCHOBOJHBIE TOTOKH. [lokazarenp amek-
tponpoBogHocTH Eh paBen coortBerctBenno 0,26;
0,28; 0,34; 0,30; 0,14 mCm/cMm.

N3yveHne KaTMOHHO-aHHOHHOTO COCTaBa IOBEpPX-
HOCTHBIX BOJI HEOOXOIMMO JIJIsl OLIEHKH SKOJIOTUYECKO-
IO COCTOSIHHSI OTHX OOBEKTOB, B TOM YHCIIC JUIS BO3-
MOXXHOCTH OIPENEICHUs aHTPOIIOT€HHOTO 3arps3He-
Hus [8]. B pabore [9] moka3aHo, 9TO HA XUMHUYECKUI
COCTaB BOJIBI OKA3bIBACT BIIMSHKE HE TONBKO aHTPOIIO-
TCHHas Harpy3ka, HO W W3MCHEHHS KIMMaTHICCKUX
YCIIOBHH.
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Ta6auya 1. HonHvlli cocmas Masbix 03ep Tomckozo pationa
Table 1.

Ionic composition of small lakes in the Tomsk region

CosepxkaHue, mr/a/Content, mg/1

Osepa/Lakes 502 - PO | NOs F Na* K Cazr Mg2:
MasibueBo/Maltsevo 2,62 1,36 <0,2 <0,2 <0,1 1,83 2,25 2,83 0,96
Kpyrsioe/Krugloe 2,81 2,66 <0,2 <0,2 <0,1 2,41 1,94 3,47 0,98
CaBuHCKoe/Savinskoe 3,91 14,98 <0,2 <0,2 0,21 10,23 2,52 36,76 7,00
®epoceeBckoe/Fedoseevskoe 2,91 2,51 <0,2 <0,2 0,20 6,13 1,22 52,19 9,48
[TecuaHoe /Peschanoe 0,56 0,43 <0,2 <0,2 0,38 6,78 0,13 16,35 511
AK/MPC 100 300 3,5 45 1,5 200 200 180 50
MetonoM KanwuisipHOro anektpodope3a Obul  Oens[ah]anTpanen. B jmreparype comepskutcs HHGPOP-

oTpeleNicH HOHHBIA COCTaB, BKIIIOYAIOIIMNA: OCHOBHBIC
katuons: Ca?" Mgz+, Na®, K*, u anwonsr: CI, SO427,
NO37, PO437, F . Pe3ynbTathl mpeacTaBicHbI B Ta0. 1.

MHOTOJIETHAMH HCCIICAOBAHISIMHA YYCHBIX COCTaBa
OCHOBHBIX HOHOB (MaKpPOKOMIIOHCHTOB) B BOJIHBIX
00BeKTaX MOKA3aJI0, YTO UX COJCPIKAHUE B MPUPOTHBIX
BOZaX MOXET M3MEHAThCS B OYCHb IIMPOKOM JHara-
30HE OT YJIBTPAIPECHBIX J0 paccoioB. Takum obpaszoM
MOKa3aHo, YTO Ha Teppuropusax Pueiickoro, JlapBuH-
CKOTO 3aIlOBEJHHKOB B MAJIBIX 03epax CpeaHee CoJep-
xanue Ca’’ HaxoAuTcsi B uHTepBaie 1,5-3,6 wmr/m,
Mg2+ 1,3-1,4 mr/n, Na* 0,8-1,2 mr/n [10]. B pabore
[11] ycraHOBj€HO, YTO XHMHYECKHH COCTaB BOI Ma-
JIBIX 03€p, PACMONOKEHHBIX HA TePPUTOpUHU HedTemo-
OBIBAIOIIMX PAOHOB, OTJIMYACTCS IMOBBIIICHHBIM CO-
nepkanreM noHOB NOsz PO43’ (1,432 u 0,417 t/n
COOTBETCTBEHHO). IMEHHO TOBBIIICHHBIC KOHIICHTPA-
LMK B BOAHBIX O0BEKTaxX coeluHeHHH a3ota U (ocdo-
pa, npesbimaromue 3HadeHus [1JIK, ykaspiBaroT Ha
3arpsi3HCHUE TIPOMBIIIJICHHBIMU W OBITOBBIMH CTOKAMU.

AHanu3upys NOJydeHHbIE [aHHBIE, CIEAYET OTMe-
TUTh, YTO KOHIEHTpalms OWOreHHbIX HOHOB NO3; H
PO, B M3y4YeHHBIX 0o3epax TOMCKOro paiioHa He mpe-
BBIIIAET HOPMBI IIPEAEIBHO-JOIYCTUMBIX KOHLIEHTPALUiI
4,5 u 3,5 mr/n coorBercTBeHHO. Huskoe comepkanue
NO3; MoxxeT OBITh CBS3aHO C JICATEIIBHOCTBIO MPUPO/I-
HBIX MHKpPOOPIaHU3MOB, B YaCTHOCTH JCHUTPUPUIMPY-
roumx Oaktepuid [11], comeprkaHue KOTOPBIX B BOAE U
JTIOHHBIX OTJIOKCHUSAX HAMH HE aHAJTM3HPOBAIIOC.

PesynbraThl UcclieIoBaHUs YKa3bIBAIOT Ha YIOBJIC-
TBOpI/ITeJ'II)HOB Ka4yE€CTBO HpI/IpOZ[HI)IX BOJI IT1O ITOKa3aTe-
JIIM KaTHOHHO-aHHOHHOTO cocTaBa. ColepikaHue BCeX
onpeenEHHBIX KaTHOHOB M aHHOHOB HE IPEBBIIIACT
IAK (ta6m. 1) [12].

JUI1 OLEHKM SKOJOIMYECKOTO COCTOSIHHS BOIHBIX
00BEKTOB BYKHO YUUTBIBATH COJICPIKAHUE TIOJTHAPOMATH-
YECKHX YTJICBOJIOPOIOB, KOTOPhIE XapaKTEPU3YIOTCS CO-
YCTAaHUECM TOKCHUYHBIX U KaHL[epOFeHHBIX CBOﬁCTB HpI/I nux
IIHPOKOM PACIPOCTPAHCHUH M PA3IMYHOM MPOUCXOXKIC-
HHH (KaK IPHPOIHOM, TaK U aHTPOIIOTCHHOM). ABTOpaMHU
[13] noka3aHo, 4TO 3HAUUTENILHON KAHLIEPOTEHHON U MY-
TareHHOH aKTMBHOCTBHIO 00JIaJal0T COSAUHEHUS C IISITH-
YJICHHBIMA  KOJIbLIAMH,  HampuMep  OeH3[a]mupeH,
Oens[b]dmyopanTeH, oens[k]dmyopanren, -

Malysi O TOM, YTO 5—6 IUKIMYECKUE apOMaTHYECKHE CO-
SIIMHCHUST MIMEIOT TEXHOT'CHHOE IMPOUCXOKICHUE, B TO
BpeMs Kak Oojiee nerkue 3—4 mukmmdeckue [TAY oOpa-
30BAJIMCH B pe3yJIbTaTe OMOXUMHIECKOHN TpaHchopMaIi
OPraHUYECKOTO CHIphs (TyMyca WM Ha3eMHOM BBICIICH
pacturenbHOCTH) [14, 15]. K coxanenuto, B Poccuiickoii
Oenmepamii  OTCYTCTBYET JOCTATOYHAS AHAJMTHICCKAS
0aza i pa3pabOTKH HOPMHUPOBAHHBIX JIOKYMEHTOB II0
MpEeNeIbHO JOMYCTUMBIM KOHIICHTpPAIMSIM  [IOJIHAPOMa-
THYECKHUX YTIIEBOIOPOIIOB.

B mpo6ax moBepXHOCTHBIX BOJ U3YYCHHBIX 03ep OBbI-
T KOJMYECTBEHHO OMPEICIICHbI PHOPUTETHBIC WHIU-
BunyanbHble [IAY, paccuuTaHo uX OTHOCHUTETHHOE CO-
Jep KaHue; pe3yJbTaThl IPEICTABIICHBI B TA0IM. 2.

Cwmech npuoputeTHslx I[TAY BogHBIX 00pa3LoB uc-
CJIelyeMbIX BOJOEMOB Hamboyiee oOorameHa TaKuMH
COCIMHECHUSAMH, KakK (hiayopeH, (eHaHTpeH U (iyopaH-
TeH. B 1iemoM B Bozie nmpeobnafaroT Oojiee Jerkue aByx
U TpexsIepHble MOJHAPEHBI, OONAmalomue JTydIiel
pactBopumocTbto [13]. s o3ep DenoceeBckoe u Ca-
BUHCKOE YCTAHOBJICHO TIOBBIINICHHOE COJCPIKAHUE
(bayopena no 0,12 mxr/n, gayopantena go 0,09 Mkr/n
u nubens[ah]anTpamnena o 0,08 MKr/i.

st BceX M3YUYCHHBIX 03€p MOATBEPIKIACTCS 3aKO-
HOMEPHOCTh O KOJIMYECTBEHHOM Ipeo0daanuu Qiryo-
paHTeHa HaJ MAPEHOM 3a CUET ero JIydIleil pacTBOpH-
MocTH B Bojie [13, 16].

Oszepo Ilecyanoe oTIMUYAECTCS MUHUMAIBHBIM CyM-
MapHbIM cojiepkanreM [TAY, ogHako asis 3Toro Boo-
eMa XapaKTepHO MaKCHMalbHOE cojepikaHue (eHaH-
TpeHa, MPOUCXOKICHUE KOTOPOro MOXKET OBITH CBsI3a-
HO C TIMPOTEHHBIMH TIPOIECCAMH XO3SICTBEHHO-
OBITOBOU NIesTETHHOCTH. PeKOMEeHIOBaHHOE 3HAYCHUE
(donoBOM KoHUEeHTpammu ¢eHantpena 0,4 mr/m [13].
Kpome toro, B 3T0ii ke paboTe MOKa3aHO, YTO MOYBHI
CIIOCOOHBI TeHEepUPOBaTh ()CHAHTPEH U XPHU3CH U3 TO-
rpebeHHO B HUX OMOMAacCHI.

DKOJIOTHYECKOE COCTOSHHE BOIHBIX OOBEKTOB BBI-
3bIBa€T MHTEpec BO BceM mupe. B paborax [17, 18]
IIPUBEJECHBI JaHHBIE O CyMMapHoOM cojepxanuu ITAY
B ropojickux Bogoemax Kuras (03. Honr — 0,013 Mxr/n
u 03. Tanctonp — 0,989 MKI/NT), a B MUTHEBBIX BOAAX
JOpyrux ropoaoB Kutast uX KOHIEHTpAIUs HAaXOIUTCS B
nuanasone ot 0,004 1o 0,231 mxr/n [19].
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Ta6auya 2. CpedHee codepscanue [1AY 8 nosepxHocmHwix
sodax masbix 03ep Tomckozo palioHa, (8 yucau-
mesie - a6cosomHoe codepicaHue, MKz/j; 8
3HameHame/le - omHocumeabHoe, %)

4TO B BOJHBIX 00pa3lax, OTOOpPaHHBIX B aBIyCTe
2022 r., xommaectBo [TAY HaxomuTcs B WHTEpBale
KOHIIGHTpallMii THIUYHBIX U1 JIETHETO CE30HA, BHE
3aBHCHUMOCTH OT aHTPOIOTCHHON HAIPY3KH.

Ha ocHOBaHMM THAPOXMMHYECKUX MOKa3aTeleH
(pH, BIIKs, comepikaHue pacTBOPEHHOI'O KHCIIOPOIA,
MaKpOKOMITOHCHTHBIX HOHOB, (heHola, He(Tempoayk-
TOB MW Jp.) MPEIJIOKCHBI pPa3IMYHbIC HHTETPaIbHbIC
KOJIMYECTBCHHBIC MHIACKCHI IS OTIPEICIICHIS KauyecTBa
BOJIBI, HaIlPHMeEp: YAENbHBIH KOMOMHATOPHBIA WHIEKC
sarpsisHeHHOCTH BoAbsl (YKWM3B); mHaekc kadecTBa
Bozbl (MKB), nHAEKC 3arps3HEHHOCTH BOBI; HHICKCHI
3arps3HEHHOCTH PEK METAJUIAMH U TOKCHYIHBIMH Bellle-
CTBaMH; WHJICKC MOTCHIMANHLHOTO 3arps3HEHHS BOJIBI;
oOIIIeCaHUTapHBIC HHICKCHI KAa4eCTBAa BOMBI;, WHICKC
TOKCHYHOCTH U Ap. [22]. Omenka kadecTBa MpUPOTHBIX
BOJI C MCIIOJIb30BAaHUEM PA3IHYHBIX KOA(PDHUIIUESHTOB U
WH/IEKCOB MPOBOIUTCS BO BceM Mupe. J[iis orieHkH ka-
4yecTBa BOJABI B ABCcTpaynu ucnonb3yercs nagexc WSC
[23], B IOxHOI UHaum Oyiaromapsi HHIEKCY 3arps3He-
Hus noa3eMubix Boj (PIG) m uHImekcy kauecTBa BOJABI
(WQI) mpoBoauTcsi IpOCTpaHCTBEHHAs OIIEHKA Kaue-
CTBa TOJI3eMHBIX BOJ [24].

B mHamreli paboTe MBI HCHOJB30BAIA OIUH W3
HauOoJee pacrpocTpaHEHHBIX MoKa3aTeneil B Poccuu:
HHAEKC 3arps3HeHus Boabl [25], aus pacuera KOTOPOTO
KCTIONB30BANIA COJIEPIKAHHE PACTBOPEHHOTO KHCIIOPO-
1a, BIIKs, HOHHO-KaTUOHHEII COCTaB BOABI U3 TaOII. 3.

Ta6auya 3. ['udpoxumuveckue nokazameau Masablx 03ep
Tomckozo patioHa, uchosb3yemoble 015 pacyema
uHdekca 3azpsi3HeHHocmu 00dul (M3B)

Table 2. Average content of polyaromatic hydrocarbons
PAHs in the surface waters of small lakes in the

Tomsk region (in the numerator - absolute

content, ug/l; in the denominator - relative, %)
v g
TIAY /PAHs E 2| g®| £ $8 | § 2
32| 22) 35| 52| 2
B

Hagramu* 0,04 | 0,04 0,02 002 | 0.03

Naphthalene 10,26 | 9,20 4,51 4,18 8,42

2-MeTuIHadTAIMH 0,05 0,03 0,04 0,02 0,03

2-methylnaphthalene 12,82 | 5,75 7,67 4,07 7,54

Diayopen 0,04 | 0.08 012 012 | 0.03

Fluorene 10,26 | 17,24 | 21,51 28,32 7,46

deHanTpeH 0,09 | 0.08 0,06 003 | 0.10
Phenanthrene 21,79 | 17,24 11,84 7,72 26,84
AHTpaneH 0,00 | 0,00 | SACARL | g1 |CACARL
Anthracene 0,00 | 0,00 |{tracesl| ;g (traces)

0,17 0,27

®yopanTeH 0,05 | 0.06 0,06 0,09 | 0.07
Fluoranthene 11,54 | 12,64 10,77 21,64 | 17,98

Tupen 0,02 | 0.02 0,01 002 | 0.03

Piren 3,85 4,60 1,95 5,02 7,31
Bens[a]aHTpaueH 0,03 0,05 0,03 0,02 0,04
Benz[a]anthracene 6,41 | 11,49 6,10 5,71 10,46
XpuseH 0,02 | 0.03 0,02 002 | 0.03

Chrysene 5,13 6,90 3,26 4,69 6,97
Bens[b]ayopanten 003 | 001 | 004 | 001 |HR

Benz[b]fluoranthene 6,41 2,30 7,91 1,78 0,33
Bens[k]$p.ryopaHTen 002 | 001 | 004 | 001 [SHeAE
Benz[Kk]fluoranthene 3,85 1,15 6,71 1,85 (t(r)a%]
Bens[a]nupen** 001 | 0,01 0.02 001 | 001
Benz[a]pyrene 2,56 | 2,30 3,57 2,70 1,84
AAnbens[ah]anTpanen 0,02 | 004 | 008 0,04 | 002

Dibenz[ah]anthracene 513 9,20 14,02 10,54 4,41
>HM/Y LMW 0,22 0,22 0,25 0,19 0,19
>BM/>HMW 0,18 0,22 0,29 0,23 0,18
MTIAY/Y.PAHs 0,40 0,44 0,54 0,42 0,37
CoanacHo pexkomeHdayusim Caullux 1.2.3685-21:

*codepicanue HagpmasauHa 8 8ode He OO/NNHCHO NpPesbILIAMDb
10 mke/n, ** 6ens[a]nupena - 0,01 mkz/1.

AHTPOTIOTEHHOE BIHSIHUE PACHpPOCTPAHAETCS HE
TOJILKO Ha TYCTOHACENIEHHbIE TEPPUTOPUH, HO U Ha
yAaJICHHbIE YHUKAIbHBIE PETHOHBI, TAKUE KaK apXHIe-
nar [lImubepren. B ozepe Cramme, pacrionokXeHHOM
Ha TEPPUTOPHUH ITOTO apXuIleNara, YCTAHOBJICHO, YTO
cpennee cymmapHoe coaepxanue ITAY Haxomutcst B
npenenax 0,002—0,29 MKr/i, a B JIeTHE-OCCHHHUN TEePH-
on yeenumuuaercs o 0,713 mxr/a [20]. B mosepx-
HOCTHBIX BoAax o3epa baiikan konuentparuu I[TAY
kosneomores ot 0,03 1o 0,13 mkr/n [21].

CymmapHoe conepxanue ITAY noxeepixkeHo ce-
30HHBIM KoyieOauusaM [20], Ui WM3ydaeMbIX MallbIX
o3ep Tomckoro palioHa B TIOBEPXHOCTHBIX BOJIaX OHO
mmensiercst ot 0,37 mo 0,54 mxr/n. Hamu mokasano,

Table 3. Hydrochemical indicators of small lakes in the
Tomsk region used to calculate water pollution
index (WPI)

Mauible o3epa ToMckoro paiioHa

small lakes of the Tomsk region
[lokasaresb ) g g §§ v 3

Q =]
Index § é E %:;o ; % % % % %
22|55 5E[ 88|23
s S| &k m = o o o2
SE|=¥ sd| 53| =&
S =

BIIKs (MrO2/s1) /BODs (mg0Oz/1) | 3,1 | 3,8 | 3,5 3,4 31

PacTs. kucsnopog, (mMr/n)

DO (mg/1) 73 | 73 8,1 7,8 7,5

Ca2+ (mr/1/mg/1) 2,83 | 3,47 | 36,76 | 52,19 | 16,35

Mg2+ (mr/n1/mg/1) 096 1098 | 7,00 | 948 | 5,11

Cl- (Mr/a/mg/1) 1,36 | 2,66 | 14,98 | 2,51 | 0,43

S042- (Mr/n/mg/1) 2,62 281 391 | 291 | 0,56

U3B/WPI 1,74 | 1,86 | 2,00 | 1,95 | 1,80

BaxHo yuuteiBath, uTo npu pacuere 3B u3 Bcex
UCIIOJIb3YEMBIX TTapaMETPOB HAUOOIBIINHI BKIIa] BHOCST
B MHJIEKC AKCIEPUMEHTAIILHO ONpeeSiCHHbIE 3HAUCHUS
PACTBOPEHHOTO KUCIOpOJa U OHOIOTHYECKOTO TOTPeO-
JIEHWsI KUCIIOpOia, ompeneneHHoe Ha 5 cyTku. [lo 3Ha-
yeHusM kod(duimenta M3B mnst BogHBIX 0OBEKTOB
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PEKOMEH/IOBaHO KJIACCU(HIIPOBATH TPUPOIHBIE BOJBI
Ha IIEeCTh KJIACCOB, MPEACTaBIEHHBIX B Ta0MI. 4 [25].

Ta6auya 4. Xapakmepucmuku uHmezpaibHoll OYeHKU Kayve-

cmea 800bl
Table 4. Characteristics of water quality integral
assessment
3HavyeHUd Kiaccel kayecTBa
Bobl
Water 3B BOA
WPI values Water quality classes
Ouenb uncTblie/Very clean <0,2 I
Yucrole/Clean >0,2-1,0 11
YMepeHHO 3arpsi3HeHHbIEe _
Moderately polluted 1,0-2,0 i
3arpsizHeHHble/Polluted 2,0-4,0 v
['pssubie/Dirty 4,0-6,0 \
OueHb rpssuble/Very dirty 6,0-10,0 VI
UpesBblyaiiHO rpsizHble
Extremely dirty >10 Vil

[Tokazarens M3B mns maneix o3ep Tomckoro paiio-
Ha u3Mensiercs ot 1,74 no 2,0. B cooTBeTcTBHMH C TaOI.
4 u3y4yeHHble BOJO0eMbl MOKHO oTHectd K III kmaccy
YMEPEHHO 3arps3HCHHBIX, OJIKe K 3arpsI3HCHHBIM.

Cnenyer OTMETHTb, YTO €CThb PAl MOTEHLHAIHHO
OTIACHBIX 3arps3HSIONINX BEIIECTB, KOTOPHIE OKa3bIBa-
IOT CEPbE3HOE TOKCHUKOJOTMYECKOE BO3JECHCTBUE Ha
OpraHM3M YeJIOBeKa U NMPUPOLY, HO HE HOPMUPYIOTCS U
HE YYUTBHIBAIOTCA B Pa3UYHBIX KOA((DUIIMEHTAX U HH-
JleKcax, MCIOJIb3YeMbIX JJISl OIIEHKH KadecTBa Boabl. K
TaKUM BEIECTBAM OTHOCIT WHANBUAyanbHbIC [IAY.
[Tokazarens BIIKs mcmonb3yeTcst s OLEHKH COAEp-
JKaHWSI B BOJIE PAaCTBOPEHHOTO OPTaHWYECKOTO Bellle-
CTBa MPUPOJHOIO U AHTPOIIOI'€HHOTO POUCXOKACHHUS,
KOTOpoe Hambolee Jerko okucisercs. [lommapomaTu-
YECKHE YTJIEBOJOPOMbI, MMEIOIIME B CBOEM COCTaBe
0osiee Tpex apoMaTWyecKux KoJjieln ((ryopaHTEH, IMH-
PEH U JApYyrue), OTHOCSTCA K BBICOKOMOJIEKYJISIPHBIM,
SIBIIIIOTCS.  OCHOBHBIMU  TMPEJICTABUTEISIMH  TPYIHO-
OKHCIISIEMOM, pPAcTBOPEHHONW OpPraHMYECKONH KOMIIO-
HEHTBl U MPAaKTHUYECKH HE YUYHUTHIBAKOTCS IpU ONpese-
nenun BITKs [13, 25].

[TockonbKy BeICOKOMOINEKYIsipHbIe [IAY obnanatot
Ooyiee BBICOKAM TOKCHKOJIOTHYECKUM BO3ACHCTBHEM
Ha OpraHu3M 4YeJoBeKa, 4YeM HHU3KOMOJIEKYJIIPHbIE
[10, 15, 25], B Hamieii paboTe MpOBeICHA MOIBITKA
MPOCIEIUTh WX BJIMSIHME Ha W3MEHEHHE 3Ha4YeHUN
U3B. Ha puc. 2 npeacraBieHa 3aBUCHMOCTb KOA(DHH-
nueHTa 3B oT COOTHOLIEHUS! BBICOKOMOJIEKYIISIPHBIX
[AY x amkomonekysipasiM (BM/HM).

Cootnomenre BM/HM 11 OBEpXHOCTHBIX BOJ
M3ydaeMbIX 03ep TOMCKOTro paiioHa HaXOJUTCS B HH-
tepBasie 0,81-1,21. 3nauennss BM/HM>1 yka3siBatoT
Ha npeolyiajaHie BHICOKOMOJIEKYIApHBIX [TAY ¢ umc-
oM KoJjer Oojiee 3 HaJ HU3KOMOJEKYJIsSpHBIMH. M3-
BECTHO, YTO BBICOKOMOJEKYJsipHbie [TAY oOnanmaror
OoJIbIIeH CTaOMIBHOCTRIO M MEVICHHOW TpaHC(popMa-

nue, 6oxee COCOOHBI K HAKOIJICHUIO B NMPHPOJHBIX
00BEKTaxX U Jar0T BO3MOXKHOCTb IIPU CUCTEMATHUECKOM
HAOMIOAEHWH 332 OSTHMH COCJUHCHUSMU BBIIBUTH
HaMpaBJIEHHOCTb IPOLIECCOB, MPOUCXOASIINX NP 3a-
Ips3HEHHH BOAHBIX 00BekToB. OTHOmeHne BM/HM
I[TAY B BomHOM 00pasiie MOXET IaTh WH(POPMAIHIO,
KOPPEIHUPYIONYI0 ¢ KO3(PPUIIMEHTAMH OIICHKH Kade-
CTBA MPUPOJHBIX BOJ, KAK IOKA3aHO Ha PUC. 2.
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Fig. 2. VM/LM ratio to WPI for small lakes of the Tomsk

region

[IpoBeneHHbIE WCCIENOBAHUS TIO3BOJLSIIOT OIECHHUTD
TEKyIlee 3KOJOTHYECKOEe COCTOSHHE MaNbIX 03ep Tom-
CKOTO paiioHa C y4eTOM BKJIaJa IMOIHAPOMATHUECKUX
YITIEBOJOPOAOB. 3HAYCHUS TIPEACIBHO JIOMYCTHMBIX
koHueHTpatumii [TAY na teppuropun PO [25], B cTpanax
Esporer u CILA [2] paznuuarorcst u3-3a pa3HbIX METO-
JOJIOTHIA TIPOBEICHUST SKOJOTHIECCKOTO MOHHTOPHHTA, a
TaKoKe UMeroIeiics nadopmarn 00 ypoBHE HX KaHIIe-
POTEHHOCTH M TeHOTOKCHYHOCTH. [ Bcex MCCIeIoBaH-
HBIX MaJbIX 03ep Tomckoro paiioHa comepkaHue HpHO-
puretHbix ITAY mo HopmupyembiM B P® moxazaresnsm
HAaXOJUTCS HIWXKE WIM Ha ypoBHE ycraHoBieHHoro IIJIK
(uin HapTammHa 10 Mkr/m uw g OeHs[a]nupeHa
0,01 mxr/m). Uckmrogenne coctaBisier 03epo CaBHHCKOE,
B KOTOPOM coJiepkaHue OeH3[a]mupeHa OnpeaeneHo Kak
0,02 mxr/n u npessimaer I1JIK B 2 pasa. Conepxanue
JPYTHX TIOJINApOMAaTHYECKHX yriaeBonoponoB B PD, k
COXKaJICHUIO, TIOKA HE PErNIaMEHTHPYETCS.

st n3ydaeMpIX MaibIX BOJOEMOB PACCUUTAHO 3HA-
yeHnne 3B u nokasaHa ero 3aBUCMMOCTb OT COOTHOILIE-
wust BM/HM TTAY. Io 3Hauenusm kosddunmenra M3B
COCTOSIHHE M3YYCHHBIX 03€p MO3BOJISIET OTHECTH HMX K
KaTEroOpMsM yYMEPEHHO 3arpsi3HEHHBIX WM 3arps3HeH-
HBIX. [IpenyioxeHHbIe TOKa3aTeny Aal0T BO3MOXKHOCTD
paccMaTpuBaTh MX KakK S(PQEKTHBHBIE MapKEPHI IS
JalbHENIIeN OLEHKU U CPaBHEHUS COCTOSIHUSA C APYIH-
MH BOAHBIMHU SKOCHCTeMaMHu ToMcKoro paiioHa.

222



HN3Bectns ToMCKOro NoJIMTEXHUYECKOT0 YHUBepcuTeTa. MHXXUHUPUHT reopecypcoB. 2024. T. 335. N2 10. C. 216-225
Yyiikuna /I.U. v ap. [lonmapoMaTruyeckue yriaeBoL0poAbl Majiblx BOJ0eMOB TOMCKOro paiioHa

Hcnoms3oBanme ITAY B TIOBEPXHOCTHBIX BOJAdX B CpaB- 3arpsA3HCHUS U Ha6ﬂIOI[CHI/II/I cBsizeit MCXAY HUMU. Hpe,u—

HEHHM ¢ OOLIETPHHSTHIMU TOKA3aTeIMA KauecTBa BOABI  JIOKEHHBI KOMIUIEKCHBIA TOIXOA MOXKET OKa3aTbCad (-
TIPEJICTABIISIET COOOM HOBBIN MOIXOJ IS SKOJOTHYECKOr0  (DeKTHBHBIM JUTS OLICHKH SKOJIOTHYECKOTO COCTOSTHHS 03€p 1
MOHUTOPHHTA, OCHOBAaHHBIM Ha BBIIBIEHHMHM WCTOYHHKOB  CTaTh OCHOBOM I JAIbHEHILIMX UCCIIEIOBAaHMIHA.
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