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The validity of the certificate of accreditation of the testing laboratory for the quality of the tests of
drinking and natural water

Annotation

Main problem: The article depicts the most important environmental problem — pollution of hydrophyte
sources. The World Health Organization believes that the main source of 80 % of all human diseases is the use
of dirty water. It is required to analyze the chemical and physico-chemical compositions of water by sampling.
Independent testing should be carried out in laboratories with an accreditation certificate.The accreditation
criteria are valid evidence of the competence of the organization, its willingness to do work on conformity
assessment.

Purpose: to study the methods of natural water purification and testing by an accredited testing
laboratory of household and natural waters.

Methods: method of analysis and comparison, performance of tests.

Results and their significance: All tests were carried out using drinking water and the water of the Irtysh
River. The term "water analysis" naturally implies the determination of the qualitative and qualitative
composition of impurities and components contained in water.

At the same time, the content of each element requires the execution of the provided research, the use of
different methods and technologies. The more points and sub-points of verification, the more extensive the
composition of the methods used to determine the parameters of water.

Laboratory tests are the general performance of water property checks performed under special
conditions. This method is the absolute opposite of field research, which provides only primary data on the
quality of samples.

During the writing of the article, we used the necessary special equipment. The work was carried out by
experienced, trained specialists in an accredited laboratory according to State StandardISO/IEC 17011-2019
"Conformity assessment. General requirements for accreditation bodies, accreditation bodies for conformity
assessment".

Accreditation in the field of conformity assessment is a procedure for the official recognition by the
accreditation body of the applicant's (conformity assessment body) competence to perform work in a certain area
of conformity assessment. The accreditation of a laboratory, certification body or inspection body means a fairly
rigorous check of the competence of technical personnel to carry out certain types of activities, an assessment of
the management systems of this activity, as well as a check of the availability of the necessary equipment and
techniques.

The widespread use of various forms of conformity assessment and a significant increase in the number
of organizations providing services in the provided field of activity caused the need to approve the level of their
competence and objectivity using certain criteria. Organizations that have passed the procedure for verifying
compliance with these criteria have had the opportunity to position themselves as a competent and impartial
conformity assessment body, whose work is monitored by an authorized body. Accreditation is an infinitely
important component of the modern system of technical regulation.

Keywords: environmental problem, water resources, urbanization, human attitude to natural resources,
cleaning methods, test methods, general requirements for the organization and methods of quality control.

Introduction

The Republic of Kazakhstan belongs to the category of states with a huge deficit of hydrophyte
resources. Currently, water bodies are heavily polluted by mining, metallurgical and chemical industries, public
services of cities and pose a real environmental threat. The true sources of pollution include currently unattended
facilities: oil and gas and hydrogeological wells, mines, as well as mines (including with radioactive waste),
reservoirs and sewage reservoirs, which are a real threat to the environmental safety of the country.

Rivers such as Nura, Irtysh, Syrdarya, or Lake Balkhash are mostly polluted. Groundwater, which is the
main source of drinking water supply for the population, is also susceptible to clogging.

One of the predominant environmental protection problems of Kazakhstan was the exhaustion of water
resources. The development of the use of fresh water, primarily for irrigation agriculture, has led to salinization
and depletion of natural water sources [1].
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The low level of purification of domestic wastewater from organic and inorganic substances is the
fundamental source of pollution of water sources necessary for life in cities. Sewage and household waste get
into the seas and lead to horrific pollution of the marine environment.

In countries with a developed industry, industrial effluents are 3 times higher than municipal effluents.
Enterprises tend to dump waste into rivers, rather than engage in recycling or recycling them, since this will not
require significant costs.

Water is also used to cool the turbines of power plants, and then discharged into reservoirs. As a result,
her temperature rises in them. With thermal pollution, algae grow, and hydrophytic organisms die out.

The industry actively uses rivers to irrigate fields. Then, after processing the crops, the soil is saturated
with salt, fragments of pesticides, fertilizers. Livestock and poultry farms also litter rivers with slurry. Such a
process changes the chemical and biological composition of water, which leads to the early suppression or
extinction of aquatic inhabitants.

Urbanization and the consumer attitude of man to natural resources have had a tremendous impact on
the level of pollution of the entire world ocean. Sewage from settlements and enterprises, pesticides, household
chemicals and garbage - all this continuously enters the water.

Pollution of aqua sources is divided into 4 types: chemical, biological, radioactive and thermal.

1. Chemical contamination occurs due to the ingress of various chemicals into it, including toxic
elements (pesticides, salts, acids, alkalis, mercury, lead, etc.). It extends over a significant area. It is impossible
to take and clean the drinking source from chemical contamination entirely.

2. Biological pollution. It is characterized by the presence of pathogenic bacteria, viruses, protozoa, etc.
in the water. In groundwater, the survival rate of harmful microbes is significantly higher than in surface waters.
The source of pollution is located in cesspools, faulty sewers, stockyards and other places.

3. Radioactive contamination of rivers and lakes is very dangerous, independent of the concentration of
radioactive substances. This contamination occurs when radioactive waste leaks during improper storage.

4. Thermal pollution appears when the temperature of groundwater increases due to the discharge of
waste thermal process wastewater into suction wells and other reasons.

When water is polluted, configurations occur in its physico-chemical parameters and organoleptic
properties. When identifying such changes, the limited use of it is taken into account. The signs by which the
level of water pollution is determined are color, turbidity, aroma, alkaline balance, the presence of heavy metals
and organic debris, oxygen, pathogenic organisms.

The chemical and physico-chemical compositions of water are analyzed by sampling. When detecting
the content of impurities in the samples, the prerequisites for contamination of surface and groundwater are
clarified. The results of the analysis affect the measures to destroy the source of pollution [2].

Cleaning methods

At the national and international level, government agencies monitor the quality and functioning of
water treatment systems. Five cleaning methods are used:

1. Primary cleaning does not allow mechanical impurities to enter the rivers. Protective grilles and
filters are installed on the sewage pipes, as well as settling tanks are installed.

2. Specialized — purification of water from specific pollutants. Traps for oil spills, fats, phosphate ions,
etc. are used.

3. Biological purification is carried out in special bioreactors, aerotanks, methane tanks, followed by
disinfection with ultraviolet light for in-depth removal of organic impurities and microorganisms from the water.

4. Chemical. Chemical reagents return waste water to its original state for the purpose of its reuse. As a
rule, water is reused for technical purposes.

5. Tertiary water purification is considered more thorough. Nitrogen, phosphorus, pesticides, heavy
metals, sulfur compounds contained in it are eliminated by a special composition, powders or electric current.

Any kind of pollution entails quite serious consequences. To begin with, there is a change in the
ecosystem of reservoirs, in fact, which leads to the extinction of its inhabitants. Secondly, polluted water enters
the water supply network. The result is a deplorable increase in morbidity among the population. Sometimes
people don't even mean that health problems are due to drinking dirty water. It is very important to understand
that anyone needs to protect rivers from all kinds of pollution.

Perhaps, probably, if all suspended solids in untreated water were large enough that they could simply
be removed using known cleaning methods, then treatment with chemical coagulants would not be required.
However, most of the suspended matter consists of very small, extremely dispersed solid particles, to a
significant extent colloidal. Due to their small size, they are not amenable to precipitation, flotation or filtration,
and they must first be subjected to coagulation.

Materials and methods

A coagulant is a special substance that is added to the purified water. Most often it is used to remove
impurities from:

—drinking water (in a country house, on a hike, etc.);

— wastewater and other waters in the process of their comprehensive preparation for supply to
residential facilities;

— water parks, swimming pools, other artificial reservoirs;
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—industrial effluents.

Both floaculants and coagulants are reagents that are directly applied at the first stages of water
purification from polluting particles. Coagulants combine small particles of dispersed systems into large ones
under the influence of coupling forces. The use of coagulants helps to reduce the degree of oxidizability of the
treated aqua masses, reduce the content of suspended particles in them, improve the basic processing processes
that occur in treatment facilities and clarifiers. Floaculants ensure the bonding of unstable aggressive particles
and thereby intensify the process of flake formation (see Fig. 1). These preparations lighten water masses and
make the quality better according to a number of controlled indicators. For example, the alkalinity decreases, the
total iron content decreases, and the concentration of suspended particles drops by 3-5 times. The most popular
type is aluminum-containing coagulants.

Figurel — Natural water (Irtysh river) with the addition of coagulant and floaculant

The term "water analysis” usually implies the determination of the qualitative and quantitative
composition of impurities and components contained in water.

At the same time, the content of any element requires specific research, the use of various techniques
and technologies. The more check points there are, the more extensive the composition of the methods used to
determine the characteristics of water.

Determining the presence and quantity of any component that is part of a water sample urgently
requires special studies.

There are various methods of water analysis that correspond to the characteristics and nature of a
particular type of pollution.

This method of analysis is designed to determine the content of the following components —

—iron;

— copper;

— nitrates;

— organic;

— taste, smell, color.

Research methods

Organoleptic and gravimetric methods are used for the study.

The first ones are carried out mainly using their own senses. The color is determined visually by
examining the water in a test tube on a snow-white background. The smell, the degree of transparency and taste
are also determined independently.

Chemical analysis is necessary to determine the properties of drinking water, and also to determine the
composition of samples from wells or wells, other sources. Separately, analyses of wastewater that has been
treated and intended for discharge into the reservoir are conducted.

Special attention is paid to water, which is used for the manufacture of:

— food products;

— drinks;

— baby food.

The main task of the test is to detect substances dissolved in water and capable of causing damage to
human health.

The following indicators are subject to research:
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— dissolved iron;

— heavy metal salts;

— manganese;

—dissolved gases, including hydrogen sulfide, carbon dioxide;

— chlorine compounds and other reagents used in the process of water treatment;

— inorganic compounds;

—colloidal solutions;

— organic components.

Radiological. This type of analysis is specialized for determining the content of radon or decay products
of radioactive materials. The test shows the presence (or absence) isotopes of an element, after which a
conclusion is made and methods of water purification from pollutants are proposed.

The definition is subject to:

Alpha radiation. This is a sign of the presence of radon, although other sources are possible.

Beta radiation. Its presence indicates the content of radionucleides in the sample.

Check for radon. This gas is extremely harmful to the respiratory system. The radon test is done
independently of the alpha radiation analysis, since it does not always give sufficiently clear indicators.

Microbiological. The water sample contains a large number of bacteria and microorganisms. This is
normal, the allowable number of colonies is 50 or less.

However, among neutral types of microflora, dangerous or completely unacceptable varieties may
occur. Therefore, microbiological analysis is one of the main types of studies of drinking water.

The following are subject to definition:

— common microorganisms;

— coliphages;

— total microbial number.

This is a small check list. For more in-depth research, extended lists are used, including from 20 items
or more.

Bacteriological. Bacteriological analysis of water is a procedure similar to microbiological testing.
However, many research laboratories distinguish between these methods, defining microbiological studies as a
general analysis, and bacteriological studies as a determination of the amount of:

— helminths

— Pseudomonas aeruginosa,

— other types of microflora harmful to humans.

There is no fundamental difference in the research methods, you separate the test points. Special
methods are required for studying. As a rule, sowing is done in a test tube with a nutrient medium, after some
time the number of species and the number of colonies of microorganisms are determined.

The process is quite painstaking, the result largely depends on the level of training of laboratory
assistants, as a result of this research, it is recommended to choose specialized organizations [3].

Spectral. Spectral studies of water provide a great opportunity to qualify the presence of dissolved
impurities of organic and inorganic origin. The individuality of the technique consists in high accuracy, the
ability to determine the presence of large numbers of impurities.

In terms of capabilities, spectral studies can compete with chromatography, and in some positions they
are even ahead of alternative methods.

The verification list includes such studies as:

— Y/F studies;

— IR analysis of the sample;

— Atomic absorption spectroscopy (AAS).

The method allows to obtain perfect information about the presence and composition of impurities
without making separate analyses for each element.

Laboratory. Laboratory tests are a general definition of checks of water properties performed under
special conditions. This method is considered to be the direct opposite of field studies, which provide only
primary data on the quality of samples.

For analyses, it is extremely necessary to use special equipment. The work must be carried out by
experienced, trained specialists.

If independent verification is important, you should contact an organization listed in the Register of
Testing Laboratories. The conclusion obtained from such a research center has official force, unlike the results of
inspections of non-certified laboratories.

Parasitological. Parasitological analysis is a specialized study for the presence in the sample of:

— traces of vital activity or larvae of helminths;

— coliform bacteria;

— other dangerous microorganisms.

The analyses are carried out by the method of fine filtration of the sample and determination of the
number of harmful microbes in the filtrate.
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Separate tests of this type are made only in the case of registration of an increased number of
helminthiasis diseases, the occurrence of an excessive number of digestive or skin parasites. For studies,
methods are used that correspond to the characteristics of a particular type of pathogens.

In this article I would like to pay more attention to the laboratory method of research.

Laboratory research method

Laboratory tests are a continuous determination of checks of the qualitative properties of water
performed under special conditions. This method is considered to be the direct opposite of field research, which
provides only primary data on the quality of samples.

Drinking water is obtained from a natural river in our region. Laboratory tests make it possible to
qualify whether this water is suitable for consumption or not.

Drinking sources can be divided into 3 groups:

— Plumbing. Water analysis is carried out by local Sanitary and Epidemiological Service, as well as
laboratories of the Water Utility and other responsible organizations. Water quality is strictly regulated by State
Standardand SanPiN standards, but verification is necessary in any case.

— The well. Drinking wells are classified as conditionally closed water sources. However, they are not
completely protected from the possible penetration of impurities from the outside. In addition, constant changes
in the state of underground aquifers require periodic verification of the composition of water.

It is necessary to monitor the dynamics of ongoing changes, the appearance of new components, an
increase or decrease in the concentration of certain elements. As a rule, the first check (after commissioning of
the well) is carried out for all positions of the Sanitary rules and regulations, and then an annual analysis of the
main indicators is made — pH, mineralization, the presence of organic, inorganic compounds [4].

— The well. This is an open source of water, and therefore regular quality and composition checks are
necessary for it. In addition to physico-chemical parameters and organoleptics, the microbiological background
of water is determined, studies are carried out for the presence of dangerous microflora.

Drinking water requirements

In the Republic of Kazakhstan, ST RK State standard 51232-2003 DRINKING WATER is relevant and
used today. General requirements for the organization and methods of quality control.

This standard applies to drinking water produced and supplied by centralized drinking water supply
systems, and specifies the general requirements for the organization and methods of quality control of drinking
water.

The standard applies in terms of requirements for control methods and for drinking water of non-
centralized and autonomous water supply systems.

This standard is used in the organization of production control and the selection of methods for
determining the quality of drinking water and water supply source, in assessing the state of measurements in
laboratories, during their certification and accreditation.

The quality of drinking water must meet the requirements of the current sanitary rules and regulations
approved in accordance with the established procedure.

Production control of the properties of drinking water is organized and (or) carried out by organizations
that operate water supply systems and are responsible for the quality of drinking water supplied to the consumer.

Chlorination

Results

One of the important stages of water treatment is disinfection, for example chlorination. Chlorination is
one of the methods of removing pathogenic microbes, typhoid bacilli, cholera and other infections from water, as
well as to reduce the color of water. Chlorination as a method of disinfection of drinking water is based on the
fact that free chlorine and its compounds can depress the enzymatic systems of microorganisms that accelerate
the reaction in redox processes. This in turn means that chlorine is capable of destroying any organic matter and
creating organochlorine compounds on its basis.

Figure2 — Conducting a test for the content of active free chlorine in water
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The calculation was made according to State standard and is equal to: the Irtysh River — there is no
active chlorine, drinking water —0.32 mg / dm®.

Determination of nitrogen-containing substances

The water of open natural reservoirs has a specific percentage of nitrogen-containing compounds that
are either dissolved in it, or present as a suspension or in colloidal form. Under the influence of biochemical
processes occurring in reservoirs, and also under the influence of physico-chemical factors, they transform,
moving from one state to another. The indicator of total nitrogen demonstrates the total saturation of the water of
a natural source with both mineral and organic nitrogen compounds.

The total indicator of water saturation with nitrogen of mineral origin displays the total volume of its
nitrate, nitrite forms and ammonium. An overestimated content of nitrites and ammonium nitrogen is a very
reliable indicator of recent pollution, and a large amount of nitrates may indicate that the water has been
contaminated for a long time. The ability to interconvert is inherent in both gaseous nitrogen compounds and all
other forms of it.Table 1 shows the Maximum Permissible Concentrations(MPC) of nitrogen-containing
substances.

Table 1 — MPC of nitrogen-containing substances

Ne The name of the indicator MPC
Drinking water Irtysh River
1 Ammonia (by nitrogen), mg/cm® 2,0 2,0
2 Nitrates, mg/cm® 45,0 45,0
3 Nitrites, mg/cm® 3,0 3,3

Ammonia is a permissible impurity in the composition of water, but only in a precisely regulated
amount. The norm of the content of this gas, according to the the State Register of Accredited Bodies, is declared
a concentration of 2 mg/ dm?®. This means, in fact, that in case of excess, the water no longer has the opportunity
to be a drinking one. Taking into account the characteristic aroma inherent in ammonia, the liquid will still taste
hateful.

Apart from the aroma, ammonia also carries other annoying results in the case of a large overabundance
in water and concomitant oversaturation by ingestion and /or water procedures:

— headaches;

—skin allergic reaction;

— disorders of the nervous system;

— inconstancy of blood pressure;

— probable pulmonary edema;

— violations of the proper functioning of the kidneys.

The content of a large amount of ammonia in the water has the ability to indicate whether organic
fertilizers, fecal effluents or a residual amount of pesticides fall into surface sources and shallow wells.

Water usually contains two forms: ammonium and ammonia. Ammonia is not directly dangerous, but in
water with other components it is able to form very toxic compounds that have every chance of causing
deterioration in human health. The combination of two elements ammonia and ammonium makes up the total
ammonium nitrogen. The content of ammonia, ammonium, and their derivatives in water depends directly on the
water hardness index. As a rule, at a pH less than 8, ammonium ions are detected in water. When the pH is
greater than 11, then ammonia ions are in the water. In the interval between 8-11, both substances are contained.

Ammonium ions come from the effluents of livestock farms and household discharges. They get into
reservoirs with by-products of coke-chemical plants and other objects of the chemical field (for example, with
sewage from forest chemical industries). Ammonium is supplied by both food companies and farmland (in this
area, it is known for the use of ammonium fertilizers). Industrial discharges can contain up to one, and domestic
discharges carry up to 2-7 mg of ammonium per liter. The daily amount of ammonium nitrogen entering the
sewer system is about 10 g per inhabitant.

During the writing of the article, we conducted a study to determine ammonia (nitrogen) according to
State Standard 33045-2014. Our goal was to determine the reliability of natural water purification from
ammonia. It is necessary to take a measuring flask, add 50 cm® of the water under study, 1 cm® of potassium-
sodium tartaric acid solution, mix, then add 1 cm® of Nessler reagent and mix again (see Fig.3). After
10 minutes, measure the optical density on a photocolorimeter.
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Figure 3 — Testing the determination of ammonia (by nitrogen) in water

The calculation is made according to the calibration schedule using a standard sample and is equal to:
the Irtysh River is 1.59 mg/ cm®, drinking water is 0.001 mg/ cm®, which indicates a significant purification of
drinking water from nitrogen-containing contaminants.

All tests were carried out in an accredited laboratory according to State StandardISO/IEC 17011-2019
"Conformity assessment. General requirements for accreditation bodies, accreditation bodies for conformity
assessment".

Accreditation is the official recognition by the accreditation body of the competence of an individual or
legal entity to carry out work in a specific area of conformity assessment.

Accreditation is considered to be the main mechanism for ensuring public confidence in the reliability
of all studies related to environmental protection, as well as human safety and health, as well as in the activities
of experts who take responsibility for conclusions on the compliance of products, services, and entire
organizations with the requirements [5].

Accreditation in the field of conformity assessment is the process of official recognition by the
accreditation body of the applicant’s (ratio assessment body) competence to carry out work in a specific area of
conformity assessment. The accreditation of a laboratory, certification body or inspection body means a fairly
firm check of the competence of technical personnel to carry out certain types of work, an assessment of the
management systems of this activity, as well as to check the availability of the necessary equipment and
techniques.

What is the difference between accreditation and certification? Accreditation is the process of official
recognition by an authorized body, confirming, respectively, that the ratio assessment body has a quality
management system and is able to carry out work accordingly in accordance with the scope of accreditation,
whereas certification is written proof from a third party that the product, management system and personnel meet
specific requirements.

Discussion

Accreditation of applicant organizations is carried out in a specific field of work - the field of
accreditation in relation to certain products, services, work, process. At the same time, the parameters being
checked, the established methods of research (control, inspections) and the appropriate standards and other
regulatory documents are undoubtedly being clarified.

A conformity assessment body (certification body) is an organization officially recognized by
accreditation for competence and independence, which has the right to perform certification of products,
services, works, processes in a specific area of accreditation.

In order to accept the conclusion on accreditation, the accrediting body evaluates the act and all
submitted materials. Proof of the organization's ability to certify products (services) or tests is an accreditation
certificate issued by the authorized body for standardization, metrology and certification in the prescribed
form [6].

Certificate of accreditation is a document issued in accordance with the rules of the State Certification
System, certifying the right of the certification body or testing laboratory (center) to perform certain work in a
certain field of activity.

Certificates of accreditation are registered in the State Register of Accredited Bodies for the assessment
of the ratio, expert centers for accreditation, expert auditors for accreditation, about which official information is
published.

Accreditation certificates issued by the State Standard are valid throughout the territory of the Republic
of Kazakhstan.

Conclusion

In modern conditions, accreditation gives enormous superiority. In general, the status of an accredited
institution increases the degree of competence and reliability of the results.

The extensive spread of various forms of conformity assessment and a significant increase in the
number of organizations providing all kinds of services in this field of activity have caused the need to establish
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the level of their competence and impartiality using specific criteria. Organizations that have passed the
procedure for verifying compliance with these criteria have had the opportunity to position themselves as a
competent and impartial conformity assessment body, whose activities have been verified by the authorized
body. Accreditation is considered to be the main element of a progressive system of technical regulation.

Thus, the accreditation of organizations based on principles and procedures agreed at the international
level provides the most significant stage in the formation of an atmosphere of mutual trust.

The presence of accreditation indicates, in fact, that the accredited organization has achieved the
corresponding development value. It has reliable mechanisms to improve the quality of the work and services it
provides every day.

Upon completion of the examination of the papers provided by the organization, the laboratory is issued
a certificate officially confirming its right to work in accordance with international standards. The certificate is a
documentary confirmation of the high level of equipment of the research center. The validity period is not more
than five years.

Accredited laboratories check control inspections several times. The first check necessarily falls on the
first (after receiving accreditation) the year of the organization's work. The following checks take place over the
next year and a half.

The main task of the tests is to independently assess the compliance of the qualitative properties,
parameters and characteristics of the products with the current regulations and accepted standards, as well as to
analyze and identify the goods for compliance with the provided technical documentation. The main research
program is established by the laboratory expert on the basis of technical specifications, standard programs and
standard techniques. If there is an obvious need for testing on the basis of specific programs, new analysis
technologies are often developed, which are subject to mandatory coordination with the certification body and
organizations with certain powers of state supervision.

As practice demonstrates, you need to constantly develop and be a fairly competent employee, as the
Hungarian proverb says "Only skill makes a true master."”
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K.C. Onasnenko ', M.B. Pe6e3on’, M.B. Temep6aena®
"MHHOBAIHATIBIK Eypasus ynusepcuteri, Kazakcran
e iepalibl MEMIICKETTIK GIODKETTIK FHUTBIME MEKeMe «A3BIK-TYIK xyitenepinin deaepaisl FUIBIMA
opransirel. B. M. I'opbatoBay, Peceit

AybI3 CyFa jk9He TAa0MFM CyJIapFa KYPri3ieTiH CbIHAKTAPJbIH CaNachlHA ChIHAK 3€PTXaHACHIH
aKKpPeAUTTeY aTTeCTAThIHbIH KOJIJAHBLTYbI

Maxkanaza Heri3Ti SKOJIOTHUIBIK Macee — THAPO(UT Ke3AEpiHiH TacTaHybl KepceTinreH. JyHuexys3imik
JICHCAYJIBIK CaKTay YHBIMBI OapibIK azaM aypyiaapbiHbiH 80 %-bIHBIH HETI3Ti Ke3i — jac Cyapl MaijanaHy jaen
caHaiinpl. ChlHaMa airy apKbUIbl CYZIBIH XUMUSIIBIK KoHE (DPU3MKa-XUMUSUIBIK KYpaMblH Tanjay Kaxer. Toyencis
CBIHAKTap/Ibl aKKPEAUTTEY aTTeCTaThl Oap 3epTXaHanapia eTKi3y KaxeT. AKKpeIuTTey KpUTepuiliepl YibIMHbBIH
KY3BIPETTLIIrH, OHBIH COMKECTIKTI Oaraay OOMBIHIIA )KYMbICTapAbl OPBIHIAYFA TAHbIHBIFBIH KOPCETE/I].

MakaaHbslH MakcaTbl — TaOWFU CyIbl Ta3apTy TOCUIIEPIH JKOHE INapyaliblUIbIK IIIETIH JKoHE TaOuru
CyJap/bl aKKpEIUTTEJTeH ChIHAK 3ePTXaHAChIH ChIHAY/BI 3€PTTEY.

3epTTey OaphICHIHOA aBTOpNAp Tangay MEH CallBICTHIPYABIH, CBIHAKTApABI JKYPri3yHiH OipkaTtap
omicTepiH KOJMAaHIHI.

Kyprizinren 3eprrey OapiblK CHIHAKTap aybl3 cy MeH EpTic e3eHiHIH CybIH MaimaiaHy apKbLUIBI
KYprizinreHin kepcerti. «Cyapl Tainay» TEpMHHI, opuWHE, CyHaFbl KOCHajap MEH KOMIIOHEHTTEPHiH carajbl
JKOHE camajbl KYpaMblH aHBIKTaHIbL.

CoHBIMEH KaTap, 9p 2JIEMEHTTIH Ma3MYHbI YCBHIHBUIFaH 3€pTTEyJIepIiH OPbIHIATYBIH, SPTYpJIi 9icTep
MEH TEXHOJIOTHSUIApAbl KOJJAHyAbl Tanan ereai. Tekcepy TapMakTapbl MEH TapMakilajlapbl HEFYPIIBIM Kell
OoJica, Cy mapameTpJIepiH aHbIKTay IbIH MaiJaJaHblIaThIH SICTEPiHIH KYpaMbl COFYPIIBIM KeH 00JIa/Ibl.

3epTXaHalbIK 3epTTEyJiep - Oyl apHaiibl Kargaiapaa ©HIIPUITeH CYABIH KAaCHETTEPiH TEKCEepyIiH
JKaJIIBl OPBIHAATYBL. BYJ 9Mic ChIHaMaNapIblH camachl Typasibl OAacTamKbl JACPEKTEepli FaHa OEpeTiH MayiajbIK
3epTTeyJiepre co3ci3 KapaMa-Kaiiibl OOJIbIN TaObLIabL.

Maxkana >xa3y OapbICHIHOa 013 KaKeTTi apHaibl >kKaOmBIKTH maiimamaHisik. JKymeictapaer MEMCT
HNCO/M3K 17011-2019 «CoiikectikTi Oaramay. AKKpemuUTTEy >KOHIHICTI OpraHAapFa, COMKECTIKTI Oaramay
JKOHIHJIET] aKKPEANUTTEYII OpraHAapra KOMbUIATBIH XKaJIIbI TaJanTap.

ColikecTiKTi OaranayablH op TYpJli popMaapbIHBIH KEH Tapaaybl )KOHE YCHIHBUIFAH KbI3MET CalachblHAA
KBI3MET KOpPCeTETiH YHBIMIAP CAHBIHBIH €QYip apTybl Oenrinii O6ip KpUTepHiiiep apKbUTBI OJApIbIH KY3BIPETTLIT]
MeH OOBEKTHBTUIr ACHIeHiH OCKITYy KaXeTTUNTiH Tymelpabl. OCHl KPUTEPUIIIEpPre COMKECTIKTI TeKcepy
paciMiHEeH OTKeH YWbIMAAp )KYMBICHIH YOKUIETTI OpraH OakblIalThIH COMKECTIKTI Oaraiiay yKeHIHJETi KY3bIpeTTi
JKoHe OeliTapam opraH peTiHAe ©3iH TaHBITyFa MYMKIHZIK anajbl. AKKpeAUTTey Ka3ipri 3aMaHfbl TEXHUKAJIBIK
peTTey KYHECiHiH IIeKCi3 MaHBI3IbI Kypamaac 0eiri 00JIbI TaObUIaIb.

Tyi#iiHai ce3mep: KOJOTHAIBIK MAICelle, Cy pecypcrapbl, ypOaHHM3alus, aJaMHBIH TaOUFH OalsIbIKKa
KaThIHACHI, Ta3apTy OMICTEPi, ChIHAK OMAICTEepi, camaHbl OaKpLIdy SICTEPi MEH OMiCTEpiHE KOWBIIATHIH JKAIIIbI
TananTap.
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,Z[eﬁCTBHe aTTeCTaTa aKKpeaAuTaluu HCNbITATEIbHOM ﬂaﬁopaToplm Ha Ka4€CTBO MPOBOJIUMbIX
UCNBLITAHUH MUTHEBOM M €CTBECTBEHHBIX BOJL

B cratee oToOpaxkeHa BakHas HKOJIOTHUYECKas Mpobiiema - 3arpsi3HEHHE TUAPOMUTHBIX HCTOYHUKOB.
BcemupHas opranusanus 3paBoOOXpaHEHHs CIUTACT, YTO OCHOBHOM ncTouHUK 80 % Bcex Oose3Hel yemoBeka —
HCIIONB30BaHUE TPS3HOM BOABL. TpelyeTcs MpoaHaTHU3UPOBATh XHUMUYECKHH U (PU3HKO-XUMHYCCKHNA COCTAaBHI
BOJBI IyTeM oTOopa mpo6. He3aBucuMble HCTIBITAHUS HEOOXOAUMO MPOBOIUTH B JIA0OOPATOPHUSIX C aTTECTATOM
akkpeauTanuu. Kpurepun akkpeauTauuu CBUAETENBCTBYIOT O KOMIETEHTHOCTH OpraHU3alid, €€ TOTOBHOCTb
MPOJIENBIBATE PAOOTHI MO OL[EHKE COOTBETCTBHSI.

Lens craThy — HCCe0BaTh CIIOCOOBI OYMCTKH €CTECTBEHHOW BOJBI M MCIIBITAHUI aKKpEANTOBaHHOU
UCIIBITATEIbHON J1Tab0paTOpUK XO3IUTHEBON M €CTECTBEHHBIX BOA. B Xoze mccnenoBaHus aBTOPHI NMPUMEHHIH
pAx METOOOB aHAJIM3a U CpaBHCHUA, IIPOBEJIN UCTIBITAHUA.

WcnbiTanns ObLTH TIPOBEJEHBI C HCIIOJB30BAHMEM IHUTHEBONH BOABI W Boabl peku Hpteimn. Iloj
TEPMHUHOM «aHAJM3 BOJBI» ECTECTBEHHO IPEAIOJIaraloT ONpeAeleHHe KaueCTBEHHOTO COCTaBa IpUMeEced u
KOMIIOHEHTOB, COJEpKaImuxcs B Boxe. llpn 3ToM conepkaHMe KaKAOTO JIeMEeHTa TpeOyeT HCIOIb30BaHUS
Pa3HBIX METOJIOB M TexHoJorui. JlabopatopHble MccIeq0BaHUs — 3TO OOIEee BHITIOJHEHNE ITPOBEPOK CBOWCTBA
BOJBI, TIPOM3BEJICHHBIX B CICHHAIBHBIX yCIOBHAX. Hacrosmmii Meron — siBisiercss  0€3yCIIOBHOM
MPOTHUBOMOJIOKHOCTBIO TIOJIEBBIM HCCIIEIOBAHHSM, JAIOLIMM TOJIBKO IIEPBUYHBIC JTaHHBIE O KauecTBe Ipoo.
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B xone HammcaHMs cTaThi HaMHu OBLJIO HCIIONIB30BAaHO clienMaIbHOE oOopynoBaHue. Paborel Obuin
BBITIOJIHEHB! ONBITHBIMH, ITOATOTOBJICHHBIMH CIICLMAJICTaMH B JlabopaTopuu, akkpeautoBanHoi mo I'OCTy
NCO/MDBK 17011-2019 «Ouenka cootBercTBus. OOmmMe TpeOOBaHWS K OpraHaM II0 aKKpEIWTaIlWH,
AKKPEIUTYIOIINE OPraHbl [0 OLIEHKE COOTBETCTBHS.

[Iupokoe pacrpocTpaHeHHE Pa3HOOOPa3HBIX (POPM OLIEHKH COOTBETCTBHS M 3HAYUTEIHEHOE YBEIUUCHUE
YHCIICHHOCTH OpraHW3allui, OKAa3bIBAIOIINX YCIYTH B IPEAOCTAaBICHHOH cdepe INesTeNbHOCTH, BBI3BAIH
HEOOXOIMMOCTh YTBEP)KIACHHS YPOBHS HX KOMIIETCHTHOCTH M OOBEKTUBHOCTH C IIOMOIIBIO OIpeNeNeHHBIX
KkpurepueB. OpraHu3aiyy, KOTOpbIe MPOIUIN MPOLEAYPY HPOBEPKH COOTBETCTBHS STHM KPUTEPHSM, MOIYHYaroT
BO3MOXKHOCTH ITTO3MIIMOHUPOBATH Ce0sl B KaueCTBE KOMIIETEHTHOTO M OECHPHCTPACTHOTO OpraHa IO OLEHKE
COOTBETCTBUSI, pab0Ta KOTOPOro MPOKOHTPOJIMPOBAHA YIOJHOMOYEHHBIM OpPTaHOM. AKKpEIUTAIHs SBISETCS
0ECKOHEUHO Ba)KHOM COCTABJISIOLIEH COBPEMEHHOM CUCTEMBI TEXHHYECKOTO PEryJIMPOBaHHUS.

KnroueBble croBa: sKoj0rH4ecKas npodieMa, BOJHbIE pecypchl, ypOaHu3anus, OTHOILICHHE YeI0BeKa K
MPUPOIHEIM OOTaTCTBaM, CIIOCOOBI OYHMCTKH, METONBI HCIBITaHUH, oOmue TpeOOBaHWSA K OpPTaHW3ALUU U
METOZIaM KOHTPOJIS Ka4ecTBa.
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