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Kasakcmar Pecniybriukacbl Y¥nmmbiK fbifibiM akademusicel "KP ¥FA Xabapnapbi. Xumusi xoHe
mexHorsoeusi cepusicbl” fbinbiMU XypHarnbiHbiH Web of Science-miH xaHanaHraH Hyckacsi Emerging
Sources Citation Index-me uHOekcmeryze KabblndaHraHbiH xabapraldsi. byn uHdekcmeny 6apbicbiHOa
Clarivate Analytics komnaHusicbl XypHandbl odaH api the Science Citation Index Expanded, the Social
Sciences Citation Index xoHe the Arts & Humanities Citation Index-ke kabbinday wmaceneciH
Kapacmebipyda. Webof Science sepmmeywinep, asmopnap, bacnawhbinap MeH MekeMmesriepee KOHmMeHm
mepeHdiei MeH canacbiH ycbiHaobl. KP ¥FA Xabapnapbl. XuMusi XXoHe mexHoroausi cepusicel Emerging
Sources Citation Index-ke eHyi 6i30iH Koramo0acmbIK YWiH eH 63eKmi xoHe 6edesidi XUMUSIIIbIK FblribiMOap
bolibiHWa KoHmeHmke adarsnobifbiMbi30bl 6indipedi.

HAH PK coobwaem, 4ymo Hay4Hbil xypHan «Mseecmusi HAH PK. Cepusi xumuu u mexHosnoaul» bbin
npuHam Ans uHdekcuposaHusi 8 Emerging Sources Citation Index, obHosneHHol eepcuu Web of Science.
ColepxxaHue 8 amom uHOeKcuposaHuu Haxodumcs 8 cmaduu paccMmompeHusi komnaHueli Clarivate
Analytics Ona OanbHeliweao npuHamus xypHana e the Science Citation Index Expanded, the Social
Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem kadyecmeo u
enybuHy koHmeHma 0nis uccriedosameried, asmopos, usdamerel u yupexdeHul. BknwoyeHue Msgecmus
HAH PK e Emerging Sources Citation Index GemMoHCcmpupyem Hawy MnpueepXxeHHocmb K Hauboree
akmyasibHOMY U 8/1USIMmesIbHOMY KOHMEeHMY 0 XUMUYEeCKUM Haykam Ors Hauleeo coobujecmea.
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PUBLIC ENVIRONMENTAL MONITORING
OF DRINKING WATER QUALITY IN THE CITY OF NORILSK

Abstract. According to UN estimates, the shortage of safe drinking water can become one of the most acute
and pressing problems. The specificity of this problem for Russia is not a shortage of water resources, but their
pollution and ongoing degradation of water bodies. The quality of water is understood as the totality of its properties
associated with the nature and concentration of impurities in the water. Water analysis is the only tool for monitoring
its condition and properties. During the experiment, a team of researchers took samples of drinking water from the
water supply network in various districts of the Norilsk industrial region, studied the dependence of the quality
characteristics of water on the location and sampling method. Based on the findings, conclusions on the quality of
drinking water were drawn. During the experiment, the authors found that in terms of organoleptic indicators,
drinking water in all areas of the NIR meets the requirements of Sanitary Rules and Regulations and GOST. Taking
samples at three control points of the Norilsk industrial region, it has been proven that the water is soft and its salt
content is mainly due to the presence of hardness salts. Having made the necessary analyses, the authors found that
the presence of microorganisms in the water supply network of the NIR is not significant, the permanganate
oxidisability indicator does not exceed the requirements of Sanitary Rules and Regulations.

Key words: ecological situation, industrial city, water supply, public utilities.

Introduction. According to UN estimates, the shortage of safe drinking water can become one of the
most acute and pressing problems. The specificity of this problem for Russia is not a shortage of water
resources, but their pollution and ongoing degradation of water bodies. The water quality is understood as
the totality of its properties due to the nature and concentration of impurities in the water. The provision of
Russian citizens with drinking water of guaranteed quality has now acquired the status of one of the most
socially significant problems and has become the most important factor in the country's national security
[1]. The effectiveness of its solution directly affects the health of citizens and determines the degree of
environmental safety in a number of regions of the country, and sometimes contributes to the emergence
of social tension in them [2].

The supply of the population with high-quality drinking water in industrial cities is a serious
scientific and practical task. On the one hand, the requirements for the quality of drinking water supplied
to the centralised water supply are becoming more stringent, and on the other hand, existing technologies
cannot always cope with the task due to various factors: natural, environmental and technological, as well
as the state of water supply networks. The practice of operating public utilities shows that violations of the
normal level of water supply and environmental safety of consumers are mainly associated with accidents
at pipeline sections — the most functionally significant and vulnerable elements of the life support systems
in the regions [3].

Drinking water enters the water supply system — in which the biological, organoleptic indicators and
indicators of toxic, chemical substances are within the limits of drinking water supply [4-7]. The quality of
drinking water supplied by centralised water supply systems must comply with Sanitary Rules and
Regulations 2.1.4.1074-01 “Drinking water. Hygienic requirements for water quality of centralised
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drinking water supply systems. Quality control. Hygienic requirements for ensuring the safety of hot water
supply systems” [8].

The purpose of the paper is the analysis of water — the only tool for monitoring its condition and
properties. During the experiment, a team of researchers took samples of drinking water from the water
supply network of various districts of the Norilsk industrial region (without preliminary draining and after
5 minutes of draining), studied the dependence of the quality characteristics of water on the location and
sampling method, and based on the results obtained, conclusions were made about drinking water quality.

Materials and methods. During the experiment, the colour of the water was determined photomet-
rically — by comparing samples of the test water with solutions imitating the colour of natural water.
Equipment, materials, reagents that were used for testing: photocolorimeter with a blue filter (413 nm);
sample cells with a thickness of the light-absorbing layer of 5-10 cm; volumetric flasks with a capacity of
1000 cm®; volumetric pipettes, with a capacity of 1, 5, 10 cm® with divisions of 0.1 cm®; potassium
dichromate; cobalt sulphate; sulphuric acid, density 1.84 g/crn3 ; distilled water; membrane filters. A set of
Nessler tubes with a capacity of 100 cm® was used to prepare the colour scale. In each tube, solutions
No. 1 and No. 2 in the ratio indicated on the colour scale: No. 1 — dissolve in distilled water and bring the
volume of the solution to 1 dm® (0.0875 g of potassium dichromate (K,Cr,O), 2 g of cobalt sulphate
(CoSO4-7H,0) and 1 ¢cm® of sulphuric acid (density 1.84 g/cm®); No. 2 — in a flask with a capacity of
1 dm?, place 1 cm® of concentrated sulfuric acid with a density of 1.84 g/cm® and bring to 1 dm® with
distilled water.

The solution in each tube corresponds to a certain degree of colour. The colour scale must be stored
in a dark place and replaced every 2-3 months. The calibration graph is built on the colour scale. The
obtained values of optical densities and the corresponding degrees of colour are plotted on the graph.
When determining the colour with a photocolorimeter, sample cells with a thickness of a light-absorbing
layer of 5-10 cm were used. The control liquid is distilled water, from which suspended substances were
removed by filtration through membrane filters. The optical density of the filtrate of the investigated water
sample is measured in the blue part of the spectrum with a light filter at 413 nm. Colour degree is
determined by a calibration chart and is expressed in degrees of colour. There are several methods for
determining the pH value of solutions. The pH value is approximately estimated using indicators,
accurately measured with a pH meter, or determined analytically, by conducting an acid-base titration.
Necessary equipment and reagents: pH meter I-160MI, measuring combined electrode 7MA8500-8FF
(LZY027Ch1138), a beaker with a capacity of 50 cm®. An aliquot of the test water and a measuring
electrode were placed in a beaker. The readings were taken after 5 minutes.

The electrometric method for determining the salinity is based on measuring the relative electrical
conductivity of water using a special device — a conductometer, which makes it possible to accelerate and
increase the determination accuracy in comparison with other methods. The principle of operation of the
conductometer is based on the direct dependence of the electrical conductivity of water (current strength
in a constant electric field created by the electrodes of the device) on the amount of compounds dissolved
in water. A wide range of relevant equipment now allows measuring the conductivity of almost any water,
from ultrapure (very low conductivity) to saturated with chemical compounds (high conductivity) [9-12].
Equipment and reagents used: T.D.S hold conductometer, 25 cm® beaker.

To determine the salinity of water, a conductometer was placed in a beaker with a test sample;
readings were taken after a sound signal. To determine the total hardness of the water, the following
equipment and reagents were used: burette with the volume of 25 cm’, stand, ammonium buffer mixture
(NH4+OH + NH4Cl) with pH of 8-9, complexone (Trilon B) with 0.1 N, eriochrome black (sugar mixture
1 g indicator + 99 g sodium chloride), conical flasks with a capacity of 250 cm®, measuring cylinders
for 100 cm?, 10 cm®. A sample of 100 cm® was placed in a conical flask, then 10 cm® of an ammonium
buffer mixture, 10-20 mg of eriochrome black were added, mixed and titrated with a Trilon B solution
until the colour of the solution changed from wine red to blue. The total stiffness was calculated using the
formula (Eq. 1):

dH

VxXCx1000 eq
= T mol — dm3’ (1)
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where V' — volume of 0.1 N of Trilon B solution used for titration, C — concentration of Trilon B solution
(0.1 N), W — aliquot part of the sample, cm’.

Results and discussion. For drinking water supply to the city of Norilsk, water resources of the
following rivers are used: Norilskaya and Ergalakh — for the Central and Oganer districts; Hayerlach — for
the Talnakh district; Ambarnaya — for the Kayerkan district. Before entering the water supply network,
water is treated at the treatment facilities of Norilsk and the Oganer residential area. The object of the
study was the water sampled from three districts of Norilsk — Tsentralny, Talnakh, and Ograner districts.
Samples were taken after a five-minute drain and without it (tables 1-2). Taking two samples from one site
was done to prove or disprove the recommendation to drain the water before drinking to improve its
quality. The study was conducted during the winter period (November-December).

Drinking water must have good organoleptic properties, i.e. be transparent, colourless, tasteless and
odourless, at a refreshing temperature and free of visible impurities. The results of organoleptic analysis of
water are presented in the table 1.

Table 1 — Organoleptic characteristics of samples

Samples ;l", Col_our, Odpur, Ta§te, Turbidity.(transpa.repcy), _
C points points points FTU (Formazine Turbidity Units)
Before draining
Talnakh 16.5 5 0 0 1.9
Tsentralny 17 5 1 1 2.0
Oraner 16.8 5 0 0 1.9
After draining
Talnakh 15.5 5 0 0 1.5
Tsentralny 16 5 1 1 1.8
Oraner 15.8 5 0 0 1.6

Turbidity is a simple and irrefutable indicator of a change in water quality. A sudden change in
turbidity may indicate an additional source of contamination (biological, organic or inorganic) or signal
problems in the water treatment process [13,14]. An important indicator of the quality of water used for
almost any purpose is the presence of mechanical impurities — suspended solids, solid particles of silt,
clay, algae and other microorganisms, and other small particles [15,16]. The permissible amount of
suspended solids varies widely, as does their possible content. Particulate matter suspended in water
interferes with the passage of light through the water sample and creates a quantitative characteristic of the
water called turbidity. Turbidity can be viewed as a measure of the relative clarity of water.

From the data in Table 1, it can be seen that the turbidity of tap water is lower than the normalised
indicator (2.6) in all districts of the Norilsk industrial region (NIR). This is due to the fact that the tests
were carried out in the winter. Turbidity of water increases with rains, floods, and melting of glaciers
[17-19]. As a rule, in winter, the level of turbidity in water bodies is lowest, highest in spring and during
summer rains. It should be noted that the water intakes in the Norilsk industrial region are organised in
such a way that even during the flood period, the water entering the treatment facilities contains a
minimum amount of suspended solids. River beds used for water consumption are lined with hard rocks
and practically do not contain silt deposits.

Colour degree can be associated with the presence of dissolved salts, organic compounds, and iron
ions in the water. High colour index (350 on the colour scale) indicates high contamination of water by
foreign impurities and cannot be used for drinking purposes. From the data in table 1, it can be seen that
regardless of the place of sampling, the colour of drinking water is 5 points. Visually, water is charac-
terised by the indicator “colourless”. This indicates that no contaminants that give colour to the water have
been found in drinking water. In addition, the presence of iron ions, which appear as a result of corrosion
of water supply networks, affects the colour of water. Iron (II) ions can colour water greenish, and iron
(II1) ions give water a brownish tint. The lack of colour in drinking water indicates a good condition of the
water supply networks in the areas under investigation.
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The smell of water can be caused by both natural compounds and chemical ones. For the purpose of
disinfection at water treatment plants, water from the water intake is chlorinated. During the passage of a
portion of water from the wastewater treatment plant to the consumer, chlorine must evaporate, and the
residual should be zero. According to table 1, it can be seen that a drinking water sampled in the
Tsentralny district has the odour of chlorine. No chlorine odour was detected in samples taken in other
areas of the NIR. Drinking water should have a pleasant, refreshing taste without any foreign aftertaste. If
some kind of aftertaste is present then this may indicate an increased presence of salt and some mineral in
the water. In addition, chlorinated water also has its own flavour, which vanishes with the weathering of
chlorine. The taste of water depends on the mineral composition of the water, its temperature and
dissolved gases. From the data in Table 1, it can be seen that water from all areas of the NIR, regardless of
the time of sampling, does not have a taste, with the exception of the Tsentralny district. This is due to the
presence of residual chlorine in the water.

The temperature regime of cold water in the tap is not regulated by GOST, however, these indicators
directly depend on the season. This feature is associated with the temperature of the water at the source of
the water intake, as well as the temperature indicators of the soil at the level of water conduct. The optimal
drinking water temperature for the physiological needs of a person is 8-15°C. According to table 1, water
in all areas of the NIR has a temperature of 15-17°C. Such water quenches thirst well. After 5 minutes of
draining the water, the temperature drops by 1°C. Lowering the temperature of drinking water by 1-2°C
improves its taste perception. Thus, to improve the organoleptic properties of water, it should be drained
from the tap for 5-10 minutes.

The degree of acid-base indicators, determined by the concentration of hydrogen ions, forms the pH
parameters, which are normally 6-9 units for drinking water, according to the Sanitary Rules and
Regulations [20,21]. In terms of this indicator, Russian standards are almost the same from the EU
directive — 6.50-9.50 and from the requirements of the US Environmental Protection Agency (USEPA) —
6.50-8.50. The data obtained analytically were subjected to statistical processing at p = 95% and the
confidence interval was determined as 6.5 + 0.8. As can be seen from table 2, the average pH of drinking
water in all regions of the NIR meets the requirements of Sanitary Rules and Regulations and is equal to 6.5.

Table 2 — Findings of a study

Samples Hardness, mmol/L pH Salinity, mg/L
Before draining

Talnakh 1.53 6.5 107

Tsentralny 1.68 6.5 121

Oraner 1.47 6.5 107
After draining

Talnakh 1.50 6.5 107

Tsentralny 1.68 6.5 119

Oraner 1.50 6.5 107

Figure 1 shows that the lowest pH value — 6.1 was in the water of the 4th microdistrict of the Talnakh
district; slightly higher (pH — 6.2) — in 3rd microdistrict and Rudnaya street of Talnakh district, Metal-
lurgov Square — Tsentralny district. The highest pH value is 6.5, observed in the Oganer and Tsentralny
districts. pH values remain almost unchanged after draining.

Water hardness is caused by the presence of positive ions Ca2+ and Mg2+, and negative bicarbonate
ions (HCO3-) [22-24]. The average hardness value does not depend on whether the sample is taken
immediately or after a 5-minute drain and, depending on the area, is equal to from 1.47 to 1.68 (table 2).
Since the NIR is located in the permafrost region, the water used for drinking purposes is soft. Differences
in this indicator in the NIR districts are 0.3 mmol/L.
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Figure 1 — The dependence of the pH of drinking water on the sampling location

Figure 2 shows that the harder water in the Tsentralny district, the softer water in the Oganer district,
with the average hardness in the Talnakh district. After draining, the hardness indicators change slightly.
These minor fluctuations are associated with different water sources.
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Figure 2 — The dependence of the hardness of drinking water on the sampling location

The salinity index corresponds to the stiffness index [25]. The total salt content before draining was
107 mg/L in Talnakh and Oganer districts, in the Tsentralny district — 121 mg/L; after draining in Talnakh
and Oganer districts, the indicator did not change, in Tsentralny district it has decreased by 2 mg/L.
Comparing the data on hardness and salt content, it can be concluded that the salt content is mainly
conditioned by the presence of hardness salts [26]. Figure 3 shows that the highest indicators of salinity
were noted in the Tsentralny district.
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Figure 3 — The dependence of drinking water salinity on the sampling location

Oxidability is a value that characterises the content of organic and mineral substances in water,
oxidised (under certain conditions) by one of the strong chemical oxidants. This indicator reflects the total
concentration of organic matter in the water. The nature of organic substances can be very different —
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humic acids of soils, and complex organic matter of plants, and chemical compounds of anthropogenic
origin. Other methods are used to identify specific compounds. Permanganate oxidisability is a measure of
the total amount of organic matter in the water. It does not show exactly which substances are present, but
shows how many are in total.

These studies show that the values of permanganate oxidisability in tap water are in the range from
2.7 to 6.12 mgO/L, depending on the area in which the sample was taken. These values do not exceed the
requirements of Sanitary Rules and Regulations. Higher rates were noted in the Tsentralny district:
Molodezhny passway (6.12 and 4.19 mgO/L) and in the Talnakh district: Rudnaya street (5.2 and
4.7 mgO/L). This indicates the presence of microorganisms in water pipes, due to the long-term operation
of water supply systems in apartment buildings.
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Figure 4 — Permanganate oxidisability

Figure 4 shows that before draining, water has a higher permanganate oxidisability than after. This
can be explained by the fact that some of the microorganisms in the water pipes are washed off by the
flow of water, and are also killed by chlorine.

Conclusions. In the course of the study, the authors found that in terms of organoleptic indicators,
drinking water in all areas of the Norilsk industrial region meets the requirements of Sanitary Rules and
Regulations and GOST. The authors came to the conclusion that in order to improve the taste, it is
necessary to drain the water for 5 minutes, while the water temperature is reduced by 1 degree. Taking
samples at three control points of the NIR, it has been proven that the water is soft and its salt content is
mainly due to the presence of hardness salts. The theory that a five-minute drain of water affects indicators
such as pH, hardness and salt content was also experimentally refuted. Having made the necessary
analyses, the authors found that the presence of microorganisms in the water supply network of the NIR is
not significant, the permanganate oxidisability indicator does not exceed the requirements of Sanitary
Rules and Regulations.

H. B. KapmanoBckast
Hopuiibck MeMIIeKeTTiK MHIyCTpusi ”HCTUTYThI, Hopuiibck, Peceit

HOPWJIBCK KAJIACBI AYBI3 CYbI CAITACBIHBIH
KOFAM/IBIK 3KOJOTUAJBIK MOHUTOPHUHI'T

Annortanusi. bY¥-HbiH Oaranaybl OOMbIHINA Ta3a aybl3 CyIbIH JKETICIIEYIIUIri 03€KTi JIe TYWTKUI Macesere
aiiHamybl MYMKiH. Peceil YIIiH aTaJMBIII MOCENIEHIH epeKIIelNiri — Cy pecypCTapbIHBIH JKETiCHeyIILTriHae emec,
ONIap/IbIH JIaCTaHybl MEH Cy OOBEKTiIepl AerpalalusChIHBIH JKaJFacyblHAa Ooibin caHanansl. Cy camachbIHBIH
acTapblHIa CyIarbl KOCHAJaplblH KOIOJIAaHYbl KQHE CHIAThlHA OalaHBICTBI KaCHUETTEPiHIH JKUBIHTHIFBI JKaTHID.
MaxanaHbIH MaKcaThl Cy/Ibl TAJIAAY — OHBIH KaCHETTepi MeH KYHiH OaKpUIay.

OKCcIlepuMeHT Xacay OapbICBHIHIA 3epTTEyIIUIep YKBIMBI HOPHMIBCK ©HEPKOCINTIK ayNaHBIHBIH Cy JKETKiZy
JKEINTICIHEH aybl3 Cy ChIHaMachlH aiibl (JIOBIH ayia arbi30ail JKoHe arbl3FaHHAH KeHiH 5 MHHYT ©TKEHIE), CYIbIH
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camajiblK CHIIATTAMACBIHBIH OPHAJNACKAH JKEpIHE TOyeNAUIri MeH chlHama ainy omici aHblKranibl. CyablH Tycl
(OTOMETPUATIBIK OMIiC apKbUIBl aMKbIHAQJABI, SIFHH 3€pTTErelli OTBIPFaH CYABIH ChlHAMachl TaOWFH Cy TYCIHIH
KeNTipiHAici OOJBIN caHanaThIH epITIHAIMEH CajbICTBIPBULABL. TYCTIK INKanaHbl AaibiHnay OapbickiHna Heccnep
TYTIKIIENEPiHiH JKHHAFbl NaijanaHeliiel. DOTOKOJIOPUMETPMEH TYCTI aHBIKTAy OapbIChIHAA JKapblK JKYTaThIH
Ka0aTThIH KaIBIHABIFBL 5-10 cM OONIaThIH KIOBET-YJITUIEp KOJJIAHBULABL 3€pTTENiNl OTBIPFaH Cy ChIHAMACHI CY3iH-
JICIHIH ONTHKAIBIK THIFBI3/IBIFBI XKaPBIK CY3TiCl apKbUIBI CIIEKTPiH KOK TYCT1 O6IiriHe emeHeIl.

AJBIHFaH JIepeKTep HEeTi31H/e aybI3 Cy calachl Typalibl KOPBITHIHIIBI XKacaiabl. ToxiprOe OapbichiHAa aBTOpIIAp
OpraHoJICNTHKANBIK KepceTKilrtep OoibiHIma JloHenk Xanblk PecmyOGnukachlHbIH OapiblK ayMarbIHAAFbl aybi3
CYABIH CAaHUTApJIBIK epexeNiep MEH MEMIICKETTIK CTaHAApTTApAblH TalalTapblHa cail KeNeTiHAIriH aHBIKTalIbl.
Hopuiibck eHepKacinTiK ayIaHBIHBIH YII OaKplUiay HYKTECIHEH ChIHAMajap ajlbIHBII, CYIbIH )KYMCAaK €KEeHIIr jKoHe
OHJIAFBI TY3MOJIIep HETi3iHeH CYIBIH KepPMEKTiriHe OalTaHBICTBI eKeHMIr momenneHai. Kaxerti tanmaynap xaca-
nbIn, aBTopiap Hopuibck ©HEPKOCINTIK ayJaHbIHBIH CYXKETKi3y JKEeNICIHAeri MHUKpoar3anap MEeH MepMaHIaHATThI
TOTBIFYIIBIIBIK KOPCETKILITEPIHIH CAaHUTAPIIBIK eperKerep TalanTapblHa cail eKeHAIrH aHBIKTaIbL.

Tyiiin ce31ep: SKOIOTHAIBIK XKaFaai, OHEPKACINTIK Kala, CyMEeH KaMTaMachl3 €Ty, KOMMYHAJLIBIK KbI3METTEP.

H. B. KapmanoBckast
Hopunbsckuii rocyaapcTBeHHBIN HHIYCTpHaNbHbIA HHCTUTYT, Hopunbck, Poccus

OBIIECTBEHHBIN SKQHOFHqECKHfI MOHHUTOPHUHI
KAYECTBA IMTBEBOU BOJbI 'OPOJA HOPNIBCKA

Annotanus. [To onenkam OOH, HexBaTka YMCTON MUTHEBOW BOJIBI MOXKET CTaTh OJHON M3 CaMBIX OCTPBIX M
akTyasnpHbIX npobsiem. Crierrduka 3toil npobiiemsl st Poccnu 3akiitodaeTcs He B HEXBAaTKE BOJHBIX PECYPCOB, a B
HX 3arpsA3HECHUU U npoz[onn(a}omeﬁca Acrpaialiii BOOHBIX O6’beKTOB. HO]I Ka4€CTBOM BO/Ibl TIOHUMAETCA COBOKYII-
HOCTb €€ CBOMCTB, CBSI3aHHBIX C XapaKTEpOM M KOHIIEHTpalued npumMeceit B Boje. Llenblo cTatbu sIBISIETCS aHATU3
BOJbI — e}II/IHCTBeHHbIﬁ HUHCTPYMEHT [JIsI MOHUTOPUHTA €€ COCTOAHUA U CBOMCTB.

B xoxe skcriepruMeHTa KOJUIEKTUBOM HCCIIEOBATENEH OBUTH B3SATHI MPOOBI MUTHEBON BOJBI U3 BOAOIPOBOIHOM
CETH B PA3JIMYHBIX paiioHax HOpHIbCKOT0 MPOMEIIIICHHOTO palioHa (0e3 IpeBapUTEIBHOTO CIMBA U ITOCIIE 5 MUHYT
CJIMBAa), M3YYCHA 3aBUCHMOCTh Ka4eCTBEHHBIX XapaKTCPUCTHUK BOJBI OT MECTOIOJOXCHHS W METOIl 0TOOpa mpoO.
L[BeT BOOBI ompenemnsuics (POTOMETPHUYECKH — ITyTeM CpaBHEHHS MTPOO UCCIIeAyEeMOH BOIBI C pACTBOPaMH, UMHUTHPYIO-
IIMMH TIBET IPUPOJHON BOIBL. J[JIT M3rOTOBICHUS IIBETOBOU IIKAJIBl HCIONIB30Balics Habop Tpybok Heccrepa. Ipu
OTIpe/IeTICHNH [BeTa (HOTOKOIOPHMETPOM HCIOIH30BAIH KIOBETHI-00PAa3Ibl C TOJMMIWHONW CBETOIIOTIIOMIAOIIETO CIIO
5-10 cm. OnTryeckas IIOTHOCTh (QUIIBTPATa UCCIEeyeMOM MpoObl BOABI U3MEPSIETCsl B CHHEW 4acTH CIEeKTpa ¢ To-
MOIIBIO CBETOPHILTPA.

Ha ocHOBaHMHM MONTyYeHHBIX JAHHBIX OBUIM CIENAaHBI BBIBOABI O KAa4eCTBE MUTHEBOW BOABI. B Xoze skcmepu-
MCHTa aBTOpPbI YCTAHOBWJIM, YTO IO OPTAaHOJCOTHYCCKUM IIOKA3aTC/IsIM IMUTHCBAsA BOJAa Ha BCCX YyYacCTKax IIHP
COOTBETCTBYET TpeOoBaHMsM caHuTapHbIx npaBuia U ['OCToB. B pesynbrare uccienoBanus npoO, B3SATHIX B Tpex
KOHTPOJIBHBIX TOYKaX HOpMIBCKOTO MPOMEBIIDUICHHOTO paiioHa, ObUIO JOKa3aHO, YTO BOJA MsTKas, a €€ COJIeCO-
JIep’KaHUEe B OCHOBHOM CBSI3aHO C HAJIMYHEM coJiell skecTkocTu. [IpoBest HeoOX0AUMBIC aHAJH3bI, aBTOPHI YCTAHOBH-
JIM, 9YTO HAJMYUEC MUKPOOPTaHWU3MOB B BOAONPOBOAHON cetn HUP He sBiisieTcsl 3HAYMMEBIM, ITOKa3aTelb IMepPMaHTa-
HATHOI OKHCIIIEMOCTH HE TIPEBHIIIAET TPEOOBAHUN CAHUTAPHBIX IIPABHIL.

KirodeBble cJI0Ba: SKOIOTHYECKas CHTyalWs, MPOMBIIUICHHBI TOpPOJ, BOJOCHAOKEHHE, KOMMYHAJIBHBIE
YCITyTH.
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