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ABSTRACT. The Aim of the Research. Clarification of the problem of the negative impact of waste on the environment and public health.

They appear from the waste formation and at all stages of its handling.

Materials and Methods. One of the priority areas of approximation to the requirements of the European Union in waste management is
the harmonization of modern Ukrainian legislation with European standards, adaptation of regulations, including the classification of
waste according to the degree of danger. The article provides a comparative analysis of the legal framework for waste hazardousness
assessment currently existing in Ukraine with WHO recommendations and EU Directives. The methodological principles of classification

of waste according to a degree of hazardousness are substantiated and recommended for implementation.

Results and Conclusions. It is scientifically proven that the assignment of waste to a certain classification category of hazard should be
based not only on quantitative calculations of chemical composition and toxicity of constituent ingredients that are part of the waste, but

also on experimental testing of samples using alternative methods.

Key Words: waste, EU Directive, classification, biological testing, toxicity, hazard, alternative methods.

Introduction. During the last 10—15 years
there has been a steady trend in adverse effects
of various environmental factors on human
health, leading to negative effects — health
deterioration, increased morbidity, and, some-
times, mortality. There is no doubt that the
contaminated environment is the media which
impairs the health and well-being of people
who are weakened or have chronic diseases.
Today we will talk about human waste, indus-
trial waste, agricultural technology waste and
others — they are among the most dangerous
pollutants. In the media, from the tribunes of
scientific and environmental forums the words
“Curse of our time” — that's what the waste
(the consequences of human management) is
called, are heard more and more often [1, 2].

The Aim of the Research. Clarification of the
problem of the negative impact of waste on the
environment and public health. They appear
from the waste formation and at all stages of its
handling.

Materials and Methods. One of the priority
areas of approximation to the requirements of
the European Union in waste management is
the harmonization of modern Ukrainian legis-
lation with European standards, adaptation of
regulations, including the classification of
waste according to the degree of danger. The
article provides a comparative analysis of the
legal framework for waste hazardousness
assessment currently existing in Ukraine with
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WHO recommendations and EU Directives.
The methodological principles of classification
of waste according to a degree of hazardous-
ness are substantiated and recommended for
implementation.

Results.According to the State Statistics
Service in Ukraine today:

— There is about 300 tons of waste per each
inhabitant, and this amount is constantly
increasing;

— 13 billion tons of waste have been accumulated;

— There are, by far incomplete data, about
35000 illegal dumps.

These are eloquent figures, so the whole
world has started to look for a solution for this
problem, the urgency of which is out of the
question. It is obvious.

In the EU the waste management law is
presented in ten directives and other regula-
tions [3]:

— Directive 2008/98/EC on waste (Waste
Framework Directive)

— Directive 1999/31/EC on the landfile of
waste

— Directive 2006/21/EC on the management
of waste from extractive industries

— Directive 96/59/EC on the disposal of poly-
chlorinated biphenyls and polychlorinated
terphenyls (PCB/PCT)

— Directive 94/62/EC on packaging and pack-
aging waste
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— Directive 91/689/EC on hazardous waste

— Directive 94/67/EC on the incineration of
hazardous waste

— Directive 2012/19/EC on waste electrical
and electronic equipment

— Directive 2006/66/EC on batteries and
accumulators and waste batteries and accu-
mulators

— Stockholm Convention on POPs (ratified in

Ukraine on 18.04.2007 Ne 949-V)

Basel Convention on the Control of
Transboundary Movements of Hazardous
Wastes and their Disposal (Ukraine's Law
Ne803-XI1V from 07.01.99).

Rotterdam Convention on the Prior
Informed Consent Procedure for Certain
Hazardous Chemicals and Pesticides in
International Trade (entered into force in
Ukraine on December, 1 2019).

In September 2014 the directive of the

Cabinet of Ministers of Ukraine “On the

implementation of the EU-Ukraine associa-

tion agreement” approved a road map for the
implementation of EU Directives, developed
and submitted to the Cabinet of Ministers of

Ukraine drafts of regulations for the implemen-

tation of the provisions of Directives that are

specified in the Annex to the Agreement [4].
Ukraine, first of all, should implement the

following Directives:
— Directive 2008/98/EC of the European
Parliament and the European Council “On
waste and repealing certain Directives”
(Framework) of 19 November 2008, which
provides for tightening of requirements for
waste collection and recycling. Based on the
proposals of the European Commission, the
following requirements were set: re-use and
recycling of 65% of total waste and 10% of
permissible waste disposal in the European
Union;
Directive 1999/31/EC on the landfill of
waste — waste management policy provides
that in the future within the Community
only safe and controlled activities on waste
disposal should be performed; whereas, in
accordance with the “polluter pays” princi-
ple, any damage to the environment result-
ing from the disposal of waste must be taken
into account;

— Directive 2006/21/EC on the management
of waste from extractive industries sets out
recommendations for the prevention and
minimization of risks that may arise from
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the generation and disposal of extractive

waste.

The terms of implementation of these
directives range from 2 to 5—6 years.

The EU Directives set out the basic princi-
ples for the management of waste and its indi-
vidual fractions. The base point for all direc-
tions is the classification of waste according to
hazard degree that is necessary to:

— conduct proper listing and certification of
waste

— determine the fee for their placement and
storage

— provide rationale for the design and determi-
nation of landfill locations

— assess the degree of danger to the environ-
ment

— assess the danger to human health in the
cause of waste handling

— develop differentiated approach in making
decisions for reasonable and secure way of
waste management — storage, recycling,
disposal.

Problems of negative impact of waste on the
environment and public health in the places of
its formation and accumulation may occur
from the moment of formation, at all stages of
its handling and up to the moment of disposal
or recycling.

In this case, the following risks should be
taken into account:

— at the stage of formation

— at the stage of storage (violation of condi-
tions and terms)

— at the stage of transportation (transportation
conditions — contact with oxygen, oxida-
tion processes, migration of monomers
from polymers)

— at the stage of recycling — use of technolo-
gies that do not meet European standards,
which can lead to environmental pollution

— obtaining raw materials and products from
waste (toxicity indicators)

— the risk of occupational diseases in the
process of dealing with waste.

According to the EU Hazardous Waste
Directive, “waste is classified as hazardous if it
contains certain hazardous chemicals or has
properties that can make it hazardous”.

When assigning waste to certain classifica-
tion risk categories according to EU
Directives, origin and constituent ingredients,
that can make them dangerous, should be
taken into account.




According to the recommendations of the
UN there are the following hazard categories
of chemicals [5]:

— explosive substances and products

— flammable substances

— flammable solids

— substances prone to spontaneous ignition

— substances that emit flammable gases in
contact with water

— oxidizing substances

— organic peroxides

— toxic substances

— infectious substances

— radioactive materials

— corrosive substances

— other dangerous substances and products.

Current European legislation in accordance
with Article 2 of the European Commission
Decision 2000/532/EC recommends that
when assessing the hazard of waste the per-
centage of one or more of the mentioned com-
ponents be taken into account, if they are clas-
sified as [6, 7]:

— potent toxic substances > 0.1%;

— toxic substances > 3.0%;

— hazardous substances > 25.0%;

— caustic substances (symbol — R35) > 1.0%;
— caustic substances (symbol — R34) > 5.0%;
— irritants (symbol — R41) > 10.0%;

— irritants (symbols — R36, R37, R38) >

20.0%:;

— class 1 or 2 carcinogen > 0.1%;
— class 3 carcinogen > 1.0%;
— substances that exhibit class 1 or 2 reproduc-

tive toxicity (symbols — R60, R61) > 0.5%;
— substances that exhibit class 3 reproductive

toxicity (symbols — R62, R63) > 5.0%;

— class 3 mutagen (symbol — R40) > 1.0%;
— class 1 or 2 mutagen (symbol — R46) > 0.1%.

SGS SA (Société Générale de Surveillance) is
a Swiss company that provides independent
examination, control, testing and certification
services (the total number of staff of the
Ukrainian division of SGS is 1,200 people) and
allows to classify substances by such hazard fac-
tors based on known data on dangerous proper-
ties of chemicals and mixtures. SGS SA was cre-
ated to bring the hazard criteria of substances,
used in different countries, to a single standard.
In complex cases, reliable epidemiological data
and information on the effects of substances on
humans are taken into account, and in the case
of mixtures for which reliable test data may be
missing, the method of interpolation of the
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properties of the components of these mixtures
is used. In terms of impact on the human body 9
hazard types as listed above are also defined
(according to acute toxicity in a single oral,
inhalation or transdermal application).

Based on the analysis of the presence or
absence of the above-mentioned toxicity crite-
ria, certain hazard classification category is
assigned to the components of the waste.
According to the appendix 3 of the Directive
on hazardous waste when assessing the danger
of waste, ecotoxicity should be among other
properties, taken into account. There are two
types of hazards for the environment — for the
aquatic environment and the ozone layer.

Determination of the environmental hazard
of waste allows taking into account both the
direct danger of working with it and long-term
risks when using different technologies for
waste management, disposal or recycling. The
presence of hazardous chemicals in human
habitats is determined by the state of certain
microorganisms most sensitive to each type of
pollutants. The toxicity of water, precipitation,
wastewater, water extracts from soils is estab-
lished by the change of the level of fluores-
cence of chlorophyll, algae cells. When
enzyme systems were used as a test object
(dehydrogenase inhibition assessment), rather
high sensitivity of test reactions to the presence
in water of high concentrations of heavy metals
(mercury, lead, copper, cadmium) and some
organic compounds (phenols, resorcinol,
hydroquinone, etc.) was found.

Tetrahymena pyriformis W., as an in vitro
test system, is widely used in toxicology as an
alternative test object for detecting the toxicity
of many environmental pollutants. As a rule,
studies on infusoria are performed according
to the criterion of “cell death” to determine
the parameters of acute and chronic toxicity.
In addition to the criterion of “cell death”, an
important characteristic of the functional state
of infusoria is their motor activity [8-12].

The list of some biotests which are conduct-
ed with conservation purposes is presented in
Table. 1.

At the First Congress of Russian Toxico-
logists a special workshop was devoted to the
reports on alternative methods of study [13].
The use of alternative models in toxicology is
recommended in three areas:

— identification of the toxicometry parameters
for individual chemicals or mixtures of
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Table 1
The list of some biotests which are conducted with conservation purposes
Biotests Method Indl?ator of toxic Efficiency The perl'od
influence assessment of an experiment
Germination of . Inhibition of % in relation to
Visual 5—7 days
barley, oat seeds growth control
Microfungus Transformation of
. . . . The degree of
population Luminescent morpho-biological . 10—30 days
transformation
structure
Micromecees fungi | Light microscope Germmatgd spores | % in relation to 10—30 days
counting control
. Oxygen
. . Gas chromatograph R'esplra'tory consumption %
Microorganisms . intensity. . . up to 48 hours
Microscope . . in relation
Viable cell counting
to control
Invertebrata
Daphnids (Daphnia Microscope Death ALC 24—96 hours
magna Straus)
Crustacea 50% of deaths
(Ceriodaphnia Visual counting Death Acute toxicity 48 hours
affinis Zill) effects
Microscope or .
Green algae automatic counting Population growth % to control Up to 30 days
Scenedesmus —
(Scenedesmus Laser don] (21611 t1;10b111ty | Motion energy
guadricauda Turp. aser coppier|Spee © parame consumption 1.5—2 minutes
Breb) spectroscopy ters of movement values ’
energy expenditure
Cl?a iﬂer Toxicity of LCs,
Microscope (effective 30—60 minutes
of movement .
) concentrations)
Infusoria change
Tetrahymena Cell mobility .
Motion energy
Laser doppler  [speed - the parame- . .
consumption 1.5—2 minutes
spectroscopy ters of movement values

energy expenditure

products in order to assess their toxicity;

— assessment of the degree of toxicity of water,
bottom sediments, soils at multifactorial
pollution;

— sanitary and toxicological assessment of
industrial products, as well as industrial
waste, as a stage of their sanitary-epidemio-
logical examination.

The introduction of alternative models and
methods in toxicology is supported by WHO and
the International biomedical community. It is
controlled by international organizations such as
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the European Centre for the Validation of
Alternative Methods (ECVAM), the Interagen-
cy Coordinating Committee on the Validation of
Alternative Methods (ICCVAM), the European
Society of Toxicology In Vitro (ISTIV).

In many sectors of industry, when assessing
the toxicity of waste, the amount of animal
testing is gradually declining. The reliability of
biotesting methods and their compliance with
the tasks is coordinated by independent
expertise in the fields of biology, chemistry,
agrochemistry and pharmaceutics.




The advantages of biotesting methods are:
— universality, expressivity, simplicity, avail-

ability, low cost and high sensitivity;

— efficiency in receiving the answer;
— availability and representativeness of test
objects.

The main test objects for the assessment of
ecotoxicity are presented in Table 2.

For research purposes, according to the US
Environmental Protection Agency (EPA),
4,650 tests with 145 test objects are performed
for hazard assessments of waste.

The following alternative models have cur-
rently been developed:

1. Invertebrates

2. Hydrobionts

REGULATORY TOXICOLOGY

3. Microorganisms

4. Plants

5. Cultures of human and animal cells

The list of alternative test objects for toxicity
assessment is presented in Table 3.

Presented in the literature data on the
assessment of toxicity of a number of wastes
performed on laboratory animals, as well as
with biotesting on Daphnia Magna Straus and
Scenedesmus quadricauda methods (Table 4)
indicate a significant sensitivity of biotesting
methods compared to studies conducted on
laboratory animals [14].

Designation of certain categories of waste
hazard is a particularly acute issue for Ukraine,
firstly, because of the lack of regulatory frame-

Table 2

The main test-objects for the assessment of ecotoxicity

Fish *

Crustacea **

Algae and other water
organisms ***

Oncorhynchus mykiss
(rainbow trout);

Pimephales promelas

(fathead minnow — cyprinids);
Danio rerio;

Oryzias latipes

(Japanese rice fish or medaka);
Cyprinodon variegates
(pupfish);

Menidia sp. (Atherinopsidae)

Daphnia

Green algae:
Pseudokirchneriella subcapitata
(Selenastrum capricornutum);
Desmodesmus subspicatus
(Scenedesmus subspicatus).
Diatoms: Navicula pelliculosa.
Green algae (cyanobacteria):
Anabaena flosaguae,
Synechococcus leopoliens.

Note: * OECD 210 “Fish, Early-life Stage Toxicity Test”

** OECD 202 “Daphnia sp, Acute Immobilization Test”, OECD 211 “Daphnia magna Reproduction Test”
e OECD 201 “Freshwater Alga and Cyannobacteria, Growth Inhibition Test”

Table 3

Alternative test objects for waste toxicity assessment

the Key Event on
activation of den-
dritic cells on the
Adverse Outcome
Pathway for Skin

Sensitisation”.

OECD 439 “In vitro
Skin Irritation:
Reconstructed

Human Epidermis
Test Method”

not requiring classifica-
tion and labelling for
eye irritation or serious
eye damage”

Assessment . Assessment of irritating | Assessment of mutagenic effect of
e . Assessment of skin - .
of sensibilisation . . effect on mucous waste and contaminated
irritating effect . .
effect membrane environmental objects
OECD 442E . OECD 471 “Bacterial Reverse
« . . OECD 431 “In vitro| OECD 492 . s .
In Vitro Skin . . « Mutation Test” (test objects;
e Skin Corrosion: Reconstructed . .
Sensitisation: . Salmonella typhimurium and
. . Reconstructed Human Cornea-like . .
In Vitro Skin . . S Escherichia coli)
e Human Epidermis | Epithelium (RhCE) p . .
Sensitisation . . OECD 476 “In vitro Mammalian
. (RHE) Test test method for identi- . v
assays addressing ,, . . Cell Gene Mutation Test
Method fying chemicals

OECD 474 “Mammalian
Erythrocyte

Micronucleus Test”

OECD 475 “Mammalian Bone
Marrow

Chromosome Aberration Test”
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work, and secondly — because of the mismatch
between the EU classification of waste
(hazardous, safe, inert) and the Ukrainian one
(1—4 classes of danger). The existing so far in
Ukraine method of determining waste hazard
class for toxicological criteria (LDs,, the MPC
in soil), physico-chemical parameters (volatil-
ity and solubility) does not take into account a
number of factors of potential danger.
Application of this technique for a full-range
assessment of environmental risks was impos-
sible. At present, the regulatory document,
which determines hazard classes, is put on
hold [15]. When assigning the degree of waste
hazard the requirements set out in the
Resolution of the Cabinet of Ministers Ne1120
on the Basel Convention are applied [16]. This
document recommends assigning waste to yel-
low list (dangerous) or green list (safe) taking
into consideration the constituent ingredients
of waste. Lists of chemicals, developed by the
International Organization for Economic
Cooperation and Development (OECD) and
the list of dangerous properties, are in line with
European legislation. However, this classifica-
tion is made and can be used only for the
cross-border transportation of hazardous
freight, as the data on the technology of waste
production, ingredients and their consistency,
storage conditions are often missing.

REGULATORY TOXICOLOGY

We have conducted comparative studies of
the toxicity of water extracts on some animals —
at a single intra gastric administration (at an
average lethal concentration — LDsy) and on
culture of unicellular Tetrahymena pyriformis
W infusoria (death, %) (Table 5) [17, 18].

The results presented in table. 5, indicate a
possible negative impact on the environment
(percentage of infusoria death 5—100%) of
some of the studied wastes (compost after the
biodegradation of unfit and banned pesticides
(UBP), premixes, black sludge, pyritic sulphur,
drill cuttings), which allows to determine them
as hazardous wastes. At the same time for these
wastes no toxic effect was found in warm-
blooded organisms at a single intragastric
admission and transdermal application [19].

An analysis of the potential danger to the
environment and human health of used car oil
filters was conducted with the obtained results
of their chemical and toxicological features
studies. Mixed samples from used filters (oils
and material of these filters) extracted from
garbage containers at car service stations were
used for the research. It is established that used
car oils are of low-hazard for warm-blooded
animals (hazard class 4 in accordance with
GOST (State Standard) 12.1.007-76 at LDs, >
5000 mg/kg). Signs of irritative effect on skin
were not found. However, using the method of

Table 4

Comparative evaluation of the results of research on the toxicity of waste
in laboratory animals and with biotesting methods

Test oject Toxicity to laboratory Daphnia (Daphnia Green freshwater algae
(aqueous extracts) animals* Magna Straus) death, % (Scenedesmus
’ quadricauda) death, %
Sewage sludge 50 40
Galvanic sludge 3—4 30
Waste, cpntammg oil 4 20 15
and oil products
Polymer wastes,
contaminated 4 30 20
with barium carbonate
Oil containing medical 34 14—30 3564
waste
Water-soluble medical 34 15 20
waste
Mixture of medicines Not performed 95—-100 98—100

Note: * DSanPin 2.2. 7.029-99 [15]
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Table 5

The results of comparative studies of waste toxicity on Tetrahymena pyriformis W infusoria
and laboratory animals

Test object Toxicity 'to labgratory Irritating effect Tox1cnt)-f to Tt-atrahzglena
animals pyriformis W
Compost after the
biodegradation of chloro Moderate hazard No 100
organic pesticides
Pyritic sulphur Low hazard No 27.5
Black sludge Low hazard No 100
Sand and oil coptaml- Low hazard No 6
nated algae mixture
Premixes — mixtures of
wastes of undefined Low hazard No 30
composition
Drill cuttings Low hazard No 5

Note: * — GOST 12.1.007-76 (State standard) [19]
** — infusoria — % of death

biotesting, in the test for induction of chromo-
some aberrations in culture of human periph-
eral blood lymphocytes in vitro in experimen-
tal variants with and without metabolic activa-
tion a mutagenic activity of oil from used car
filters was revealed [20, 21].

Systematic dumping of this waste in landfills
and dumps, when chemical processes take place
under the influence of environmental factors
(acidity, moisture, temperature, solar insolation)
will facilitate the migration of toxic substances
into ecosystems and cause negative effects for
the environment and the population living in the
surrounding areas. The threat of pollution and
negative impact on groundwater and surface
water is quite high. The above mentioned data
allowed us to consider used car filters as toxic
wastes, which requires, when working with
them, stricter regulation in terms of collection
and disposal, as well as control by the state.

The results of the research confirm the
effectiveness of biotesting methods in assessing
the hazardousness of waste in comparison to
traditional chemical-analytical approaches in
assessing the degree of pollution of ecosys-
tems, which is consistent with European
approaches to assessing the risks of pollutants
to humans and their habitats.
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Conclusions. 1. One of the priority areas of
approximation to the requirements of the
European Union on waste management is the
harmonization of modern Ukrainian legisla-
tion with European standards, adaptation of
regulations, in particular on production wastes
and consumption residue.

2. An essential issue in the implementation
of state waste management system in Ukraine
is the development and implementation of
directives on the methodology of assigning
waste to a certain classification category by
hazard, taking into account current WHO rec-
ommendations and European Directives on
waste management.

3. Assignment of waste to certain classifica-
tion categories for toxicity and danger for the
environmental and public health should be
based not only on quantitative calculations of
the chemical composition of their hazardous
chemical components, but also on biological
experimental testing of samples.

4. The principles of wastes risk assessment
methodology are:

— Integral assessment of total waste hazard
resulting from contamination of all contact-
ing environments;
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— Comprehensive assessment of the waste as a
single dangerous agent, inclusive of the
dynamics and forms of its transformation in
the environment;

— Consideration of the specific harmful effects
of waste in each environment contacting
with the human;
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REGULATORY TOXICOLOGY

METOQHUYHI IIPHHIHITN BITHECEHHS BIJIXOJIB JI0 ITEBHOI
KIACH®IKAIIIMHOI KATETOPII I1]OJJ0 HEBE3ITEKH
JLIL Iosskens, O.11. Baceyvka, I'.1. [lempauenko, 0.0. bobuavosa, B.€. Kpusenuyk, O.C. 3ybko
JII «Haykosuii uenmp npegenmueHoi moxcukonoeii, xap4oeoi ma ximiunoi 6es3nexu imeni akademika JI.1. Medeeds MO3
Yxpainu», m Kuie, Yxpaina

PE3KOME. Mema. Obepynmyeamu nioxo0u 3'cy8ants npooaemu OUiHKU HeeamugHo2o 8nauey 8ioxodie Ha 300p08 s HaceeHHs ma
HagKoAuwHe cepedoguule, SKUL BUHUKAE 3 MOMEHMY YMBOPEHHS. [ Ha 8CiX emanax nosoodceHHs 3 8i0X00aMu.

Mamepiaau ma memoodu. O0HuM 3 npiopumemHux HanpAMKie HabauxcenHs o eumoe €sponeiicokoeo Cor3y npu n0800NCeHHI 3 8i0-
X00amu € 2apMOHI3ayis cyuacHoe0 YKPaiHCcbK020 3aKOH00A8Cmaa Ao €8PONENCbKUX CMAaHO0apmia, a0anmayis noa0JlceHb HOpMamug-
HO-NpAagoBUx akmig, y momy vucai kaacugikayis 8ioxodie 3a cmynenem Hebeznexu. Y cmammi npoooumucs NOPIGHANbHUIL AHAAI3
3aKon0das4oi 6azu 3 oyinku Hebesnexu ioxodie icHytouoi 6 dawnuii wac 6 Yipaini 3 pexomendayismu BOO3 ma Jupexkmusamu €C.
Ob6rpynmosani i pekomendosani a5 6nposadcerHs MemoouuHi npuHyunuy eioHecerHs 8idxodie 0o neenoi kaacugikayiiinoi kame-
20pii 3a Hebe3neKor.

Pesyavmamu ma sucnosxu. Hayxoeo o0rpynmosaro, ujo ionecerHs 8ioxodie 0o neeroi Kaacugixauiiinoi kameeopii 3a Hebe3nekorw
NOBUHHO TPYHMYBAMUCS He MIAbKU HA KIAbKICHUX PO3PAXYHKAX 34 XIMIMHUM CKAAOOM [ MOKCUMHOCMI CKAAJ08UX iHepedienmie, ki
6x005mb 00 cKAady 8i0x00i6, a il Ha eKCnepuMeHmanbHiil nepesipyi 3pasKie 3 6UKOPUCIMAHHAM AAbMEPHAMUBHUX Mem00is.
Karouosi caosa: sioxoou, Jupexmusu €C, kaacugikayis, Giomecmysants, moKcuuHicmo, Hebe3nexa, aibmepHamueHi memoou.

METOJHYECKHE ITPHHIIHIIBI OTHECEHHA OTXO0/IOB K OIIPEJEJEHHOH
KJIACCH®UKAITHOHHOH KATETOPHH I10 OITACHOCTH
JIL.U. Iossakenv, O.11. Baceukas, A.U. [lempawenro, O.A. boovinresa, B.E. Kpusenuyk, E.C. 3y6ko
T'IT «Hayunblii uenmp npeseHmueHol MoKCUKOA02UY, NULeB0l U XuMu4eckoil 6ezonacHocmu umenu axademura JI. M. Medeeos
M3 Yxpaunor», e. Kues, Yxpauna

PE3FOME. Ileav. ObocHosamb no0xo0bl Kk peuieHuro npodaembl OUeHKU HeeamueHoeo Oeiilcmeaus omxo0oe Ha 300p08be HaceaeHuUs U
OKpyJIcarouero cpedy, Komopoe 603HUKAem ¢ MOMeHMA 00pa308anus U Ha 6cex IMANax o0palyeHus ¢ Omxo0amu.

Mamepuaavt u memoost. OOHUM U3 NPUOPUMEMHbIX HANnpasaeHuil npubauxcerus k mpebosanusm Eeponeiickoeo cow3a npu o6pa-
WeHUU ¢ omxo0amu A6ASemcs eapMOHU3AUUA COBPEMEHH020 YKPAUHCK020 3AKOHOOAMeAbCmea ¢ esponeiickumu cmandapmami,
adanmayus NOAONCEHUll HOPMAMUBHO-NPABOBLIX AKMO8, 8 MOM Hucie KAACCU(DUKAYUS 0mX0008 NO cheneHy onacHocmu. B
cmambe nposooUmcs CpAsHUMEAbHbLI AHANU3 3KOHO0AMEeAbHOI 0a3bl NO OYeHKe ONACHOCMU 0MX0008 CYuecmayoueil 6 Hacmos-
ujee epems 6 Yxpaune ¢ pexomendayusmu BO3 u Jupexmusamu EC. Obocrosarsl u pexomerdosarbl 045 6HedpeHus memoouteckie
NPUHYUNDL OMHECeHUs OMX0008 K 0npedeseHHol KAAcCUpuKayUoHHOI Kame2opuu no onacHocmu.

Pezyavmamot u 6160061, Hayuro obocHosaro, umo omueceHue onmxo0o8 K onpedeieHHOU KAACCUDUKAUYUOHHOI Kame2opuu no onac-
HOCMU 00AJICHO OCHOBBIBAMbCA HE MOALKO HA KOAUYECMBEHHbIX PACHEMAax No XUMUHECKOMY COCIMABY U MOKCUMHOCIU COCMABAAI0-
WUX UHEPeJUEeHMO08, KOMopble 6X005M 6 COCMAB 0MX0008, HO U HA IKCNEPUMEHMAAbHOL NPo8epKe 00Pa3sy08 ¢ UCHOAb308AHUEM (b~
MEPHAMUBHBLX MeN0008.

Karoueente caosa: omxoosl, Jupexmusw: EC, kaaccuguikayus, Ouomecmupogarue, mokCu4HOCMy, ONACHOCHb, AAbIMEPHAMUBHbIE
MemoobL.
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