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NARCOTIC DRUG SMELL MIMICS FOR DOG
TRAINING AT CYNOLOGICAL DEPARTMENTS:
COMPOSITION, PRINCIPLE OF ACTION

AND LEGAL FRAMEWORK OF THEIR USE

Introduction. Involvement of cynological departments to narcotics identification is widely used due to high sen-
sitivity of canine olfaction.

Problem Statement. Currently, cynological departments of the MIA of Ukraine can use the samples of origi-
nal narcotics in detector dogs learning and training for the purpose of developing or maintaining of the corres-
ponding skill. However, narcotics are the substances under control; therefore, special normative procedures for
their obtaining, usage, storage, and utilization exist. This order greatly complicates dogs training.

The use of original narcotics is reasonable in special cynological schools during basic learning of detector dogs.
Further training in departments is oriented to maintain skills and, as a rule, is carried out using pseudo
narcotic scents, which does not contain original narcotics and does not possess narcotic activity. Majority of such
pseudo narcotic scents is of foreign production and are expensive. This fact does not allow to provide with trai-
ning aids all the cynological departments of the MIA of Ukraine. Moreover, these pseudo narcotic scents are of
limited range.

Purpose. The purpose of this research is to develop domestic pseudo narcotic scents with extended range,
which would not possess narcotic activity, but have similar odor properties like original narcotics and are cheaper
in comparison to foreign counterparts.
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Materials and Methods. Pseudo narcotic scents of cocaine, heroin, marijuana, methamphetamine, opium,
and poppy straw were developed. These training aids consist of inert carrying agent and volatile organic impuri-
ties from narcotics. These training aids were tested with involvement of 12 detector dogs of the cynological depart-
ments of the National Policy of Ukraine and State border service of Ukraine.

Results. Pseudo narcotic canine training aids for cocaine, heroin, marijuana, methamphetamine, opium, and
poppy straw were created and tested with detector dogs. It was shown that odorological profile of pseudo scents

agreed with original narcotics.

Conclusions. Pseudo narcotic scents which are perspective for introduction into production and further usage
as canine training aids in cynological departments have been established.

Keywords: pseudo narcotic scents, cocaine, heroin, marijuana, methamphetamine, opium, poppy straw.

At the present stage of their development, canine
units of the Ministry of Internal Affairs of Ukraine
solve specific problems in the fight against crime,
since a specially trained service dog can be con-
sidered a very valuable supersensitive device, in-
dispensable for fulfilling official tasks related to
detecting and identifying criminals, tools and
objects of crime. One of the common objects of
crimes committed in our country, because of its
geographical location, are objects of the drug in-
dustry, including narcotic drugs (ND) and psy-
chotropic substances.

The availability and quality of training samp-
les, including the samples of authentic drugs are
very important for special canine training that
provides the acquisition and memorization of the
necessary skills of searching, detecting, identi-
fying, and signaling about the detected narcotic
drugs, in addition to care, maintenance, well-de-
signed and prepared facilities close to the real
situation.

The special training of service dogs in the ca-
nine units of the Ministry of Internal Affairs of
Ukraine is governed by many factors. For examp-
le, pursuant to the Regulations for the Organi-
zation of Canine Units of the National Police of
Ukraine [1], for training service dogs, in police
units and departments, the canine services are al-
lowed to use odorous samples of authentic drugs
to develop or to maintain appropriate skills aim-
ing at further search for such means and sub-
stances while fulfilling relevant official tasks. At
the same time, the use of authentic drugs is strict-
ly accountable, as they are included in Tables I,
I1, and IIT of the list of drugs, psychotropic sub-
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stances, and precursors, approved by the Cabi-
net of Ministers of Ukraine no. 770 dated May 6,
2000 [2], which requires compliance with the
special procedure for using narcotic drugs and
psychotropic substances while training service
dogs, for which there are special protocols for re-
questing, receiving, using, returning, storing, and
destroying narcotic drugs and psychotropic sub-
stances. This paperwork takes time and essential-
ly complicates the training of service dogs. In ad-
dition, regular inhalation of narcotic drugs is harm-
ful to the dog health. For example, regular use of
cocaine while training, exercising, and perfor-
ming duties weakens the dog's sense of smell by re-
ducing vascular permeability and subsequent in-
farction of the nasal nerve endings [3]. Also, it
should be noted that even if narcotic drugs are
produced by the same technology, impurities in
different batches may vary because illegal labora-
tories cannot accurately reproduce the reaction
conditions or get the absolute purity of product
because of the lack of specific equipment and
skills [4]. In addition, often “street” drugs are “di-
luted” with inert substances that do not have nar-
cotic activity, but have a specific odor (for examp-
le, methamphetamine is added with dimethyl sul-
fone [4]). Therefore, a dog trained for the smell of
a “diluted” narcotic drug can search for the impu-
rity instead of the drug itself, which makes it im-
possible to search for the same narcotic drug of
another origin.

As a result, today the use of authentic high-
quality drugs for training activities remains the
prerogative of canine schools, where the service
dog receives basic training. Further training that
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aims at maintaining the skills of searching, iden-
tifying, and signaling of detected drugs is carried
out directly in the practical units with the use of
foreign-made pseudo narcotic scents that have no
narcotic activity.

The most common industrial pseudo narcotic
scents are manufactured by Sigma (USA): Sigma
Pseudo Narcotic Scent Heroin, Sigma Pseudo Nar-
cotic Scent Cocaine, Sigma Pseudo Narcotic Scent
Marijuana and ScentLogix (USA): K9 Scent De-
tection Training Aids. However, the practice has
shown that using such products has several sig-
nificant disadvantages, in particular: high cost;
often cases of the necessity of special storage con-
ditions; the absence of a complete set of odoro-
logical components that are present in authentic
drugs; some pseudo narcotic scents, in particular
those manufactured by Sigma, contain silica gel
that if regularly inhaled may cause silicosis into
the lungs of a dog and a dog trainer [5].

Thus, the above reasons have necessitated the
creation of domestic pseudo narcotic scents that
have a lower cost in order to fully meet the needs
of the canine units of the Ministry of Internal Af-
fairs of Ukraine and to expand the range of cur-
rently available mimics that do not require spe-
cial storage and handling conditions.

TESTING THE DESIGNED
FORMULATIONS ON SERVICE DOGS

The recipes have been tested at the Canine Cen-
ter of the Central Office of the National Police in
Kyiv, the Canine Center of the Central Office of
the National Police in Kyiv Oblast and the canine
group of BCP Kyiv of the State Border Guard
Service of Ukraine with the involvement of ser-
vice dogs trained for narcotic drug smell with the
use of foreign-made pseudo narcotic scents Scent-
Logix or authentic drugs. Service dogs of the fol-
lowing breeds are involved (the number corres-
ponds to the ordinal number of the dog): Eastern
European Shepherd 1, 2; Belgian Shepherd Mali-
nois 3; German Shepherd 4, 5; Labrador 6, 7, §;
Cocker Spaniel 9; Russian Spaniel 10; English
Spaniel 11; and Fox Terrier 12.
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The tests are made in accordance with the
Program and Method Statement for testing samp-
les of pseudo narcotic scents as approved by the
State Research Institute of the Ministry of Inter-
nal Affairs of Ukraine on 26.07.2017 and by the
Canine Department of the National Police of
Ukraine on 27.07.2017, in normal climatic condi-
tions according to GOST 15150-69:

— ambient temperature: 20 = 10 °C;

— relative humidity: 45—80%;

— atmospheric pressure: 84.0—106.7 kPa or
630—800 mm Hg.

The tests were made at different dog training
centers, at different times, with the use of imp-
roved or modified formulations, so a dog that was
involved in trial of a certain scent may not get to
the next test of improved formulations.

During each test, the products are tried by at
least two service dogs. Products are searched in
one stage alternately by each service dog present
at the tests. At least, 5 wooden boxes are placed
in a row for searching the products.

In arbitrary order, a special container is placed
inside one of the boxes. Inside the container, there
is a bag made of dense fabric. Before the trial, 50 g
product is placed into the bag, in order to ensure
the unimpeded release of the product smell. These
actions are done in the absence of inspector and
service dog, who are involved in the trial, in order
to prevent visual detection of the box containing
the product. When the sample is hidden, a dog
inspector with a service dog is invited to the site.
Upon the command of the dog inspector, the ser-
vice dog searches for the hidden product by snif-
fing each box, passing along them up to 3 times.
Based on the test results, the degree of interest of
the service dog while searching for the product is
established with the use of the following grada-
tions: “no reaction”, “interest”, “clear detection”.

The test results are considered positive, and
each individual product is recorded as such that
has passed trial, if while searching it, at least, two
dogs show “clear detection”.

The tests are conducted with the involvement
of representatives of the State Research Institute
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of the Ministry of Internal Affairs of Ukraine, the
Canine Department of the National Police and
the Institute of Organic Chemistry of the NAS of
Ukraine in July—November 2017 and in October
2019, with the results of preliminary and accep-
tance tests documented 15—19].

PSEUDO COCAINE SCENTS

The analysis of the academic literature on the com-
position and principle of action of pseudo narco-
tic scents has shown that the smell inherent in
narcotic drug belongs to volatile impurities that
are either products of narcotic substance decom-
position, or by-products formed during its syn-
thesis, rather than to the drug itself (that usually
is odorless) [4, 6—9].

Thus, it has been found that the smell of co-
caine is caused by the two substances: methyl
benzoate (methyl ester of benzoic acid) and met-
hyl cinnamate (methyl ester of cinnamic acid),
which are decomposition products of coca alka-
loids and get into the sample while extracting co-
caine from natural raw materials [6, 9]. There are
data that “street” cocaine samples may content
benzoic acid [9].

Sigma uses only one of these substances, methyl
benzoate, for producing pseudo cocaine scent [6].
The ScentLogix product contains the other sub-
stance, methyl cinnamate, in a high concentration,
as an odorological substance and benzoic acid [10].
Below, the chemical composition of foreign-made
pseudo cocaine scent is given:
¢ Sigma Pseudo Narcotic Scent Cocaine [6]: mic-

rocrystalline cellulose (98.9%), silica gel (1%),

and methyl benzoate (0.1%);
¢ ScentLogix pseudo cocaine scent [10]: 2 g met-

hyl cinnamate, 2 g benzoic acid, 10 g diatoma-

ceous earth.

Different groups of researchers have received
conflicting data on which component determines
the smell of “street” cocaine [3]. According to
some studies, more volatile component, methyl
benzoate, dominates in cocaine [3, 9]. The other
authors point out that service dogs have found
samples of cocaine in which the concentration
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Table 1. Tests of Pseudo Cocaine Scent Samples

CDegree of interest of service dog while searching*
Formulation
“no reaction” “interest” “clear detection”
C-1 1 — —
C-2 — — 3,4,6,7,8,9,10
C-3 1 — —

Note. Hereinafter, * the number corresponds to the counting
number of dog (see Section Testing of Designed Formulations
on Service Dogs).

of methyl benzoate is below the threshold sen-
sitivity [3].

Therefore, for more accurate simulation of co-
caine smell, both components, methyl benzoate and
methyl cinnamate, are used. Two formulations C-1
and C-2, which differ in the proportion of active
components have been prepared. In addition, the-
re has been designed the C-3 formulation that has
a composition similar to the pseudo cocaine scent
manufactured by ScentLogix, but contains a lower
concentration of odorological substance, in order
to make the formulation suitable for training dogs
to search for small amounts of drugs.

The tests have shown that the most effective
formulation is C-2, while other ones are not found
by dogs trained to search for cocaine with the use
of both foreign-made products and authentic drug.
The test results are given in Table 1.

PSEUDO HEROIN SCENTS

The studies have shown that heroin is characte-
rized by the smell of acetic acid that remains in
drug samples after acylation of morphine with
acetic anhydride and is formed as a result of gra-
dual hydrolysis of the heroin itself by moist air [6].
That is why the pseudo scent manufactured by
Sigma contains acetic acid, while that made by
ScentLogix has a compound that emits acetic acid
as a result of its hydrolysis by moist air:
¢ Sigma Pseudo Narcotic Scent Heroin [6]: ]: mic-
rocrystalline cellulose (74.1%), acetylsalicylic
acid (25.2%), acetic acid (0.3%), silica gel (0.3%);
¢ ScentLogix [10]: pseudo heroin scent [10]: 4 g
phenyl acetate, 10 g diatomaceous earth.
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The unlike the commercial mimics, the formu-
lations H-1 and H-2 do not contain acetic acid,
but have a compound that decomposes in the pre-
sence of water with the formation of acetic acid
(o-acetylsalicylic acid) and a catalyst of this pro-
cess (4-toluenesulfonic acid monohydrate). The
H-1 formulation contains water. The H-2 formu-
lation does not contain water (except for that
bound with 4-toluenesulfonic acid), and the ca-
talyst concentration is reduced in order to slow
down the rate of hydrolysis of acetylsalicylic acid
and to extend the shelf life of the formulation.

The H-3 formulation that contains only o-ace-
tylsalicylic acid and an inert carrier is designed
and tested to exclude that dogs react to o-acetyl-
salicylic acid having a slight specific odor, insofar
they have to react only on the product of its hyd-
rolysis, acetic acid.

The tests have shown that both formulations,
H-1 and H-2, are effective. Some dogs show a litt-
le interest in the H-3 formulation. The test results
are given in Table 2.

PSEUDO
AMPHETAMINE SCENTS

Amphetamine and methamphetamine are usually
synthesized in illegal laboratories by one of the
three methods: from benzyl methylamine, phenyl
acetone or ephedrine derivatives. In all cases,
benzaldehyde is formed as a by-product of the re-
action. In addition, phenyl acetone is present in
all samples of amphetamines (in one method of
synthesis, it is a precursor, in others it is a by-
product). These two substances, phenyl acetone
and benzaldehyde, odorize the drug samples [10].
Based on them, the ScentLogix commercial pseu-
do scent is designed [10]:

Table 2. Tests of Pseudo Heroin Scent Samples

Degree of interest of service dog while searching *

Formulation

¢ Pseudo methamphetamine scent: 1.5 g benzal-
dehyde, 2 g propiophenone, 10 g microcrystal-
line cellulose.

The Met-1 formulation has the components of
which and their ratio identical to the commercial
ScentLogix pseudo scent, but the concentration
of components is 30 times lower, as the latter has
a very strong concentrated scent. In our opinion,
the dogs trained on a formulation with such an
intense scent may detect only large batches of
methamphetamine and fail to react on small doses
of the narcotic drug, which is unacceptable.

Since benzaldehyde is easily oxidized to ben-
zoic asid by oxygen, which may lead to the loss
of its odorological properties in the case of regu-
lar use, benzaldehyde has been replaced by a sub-
stance that releases it gradually. So, the Met-2
formulation has been designed. It contains 2-phe-
nyl-1,3-dioxan-5-ol that upon hydrolysis by 4-
toluenesulfonic acid monohydrate is converted
into benzaldehyde and gives the mixture odoro-
logical properties identical to the authentic am-
phetamine samples. In this case, the main active
ingredient is formed gradually and is always pre-
sent in the formulation. As a result of hydroly-
sis, glycerol is also formed. It is non-toxic, has
no specific odor, and does not affect the pseudo
scent properties.

The tests have shown that both formulations
Met-1 and Met-2 are effective. The test results
are given in Table 3.

PSEUDO
MARIJUANA SCENTS

The marijuana smell of is caused by the presence
of various terpene compounds, including B-caryo-
phyllene, limonene, myrcene, y-terpinene, a-, -
and y-pinene, etc. in the hemp leaves [6, 8].

Table 3. Tests of Pseudo Amphetamine Scent Samples

Degree of interest of service dog while searching *

Formulation

“no reaction” | “interest” “clear detection”

“no reaction” “interest” “clear detection”
H-1 — — 1,4
H-2 — 8 3,4,6,7,9,12
H-3 — 1 —

Met-1
Met-2

3

1,2,4,6,7,8,9, 10
2,8,9
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Table 4. Tests of Pseudo Cannabis Scent Samples

Table 5. Tests of Crude Opium Pseudo Scent Samples

Degree of interest of service dog while searching* Degree of interest of service dog while searching*
Formulation, Formulation
“no reaction” |  “interest” “clear detection” “no reaction” “interest” “clear detection”
Mar-1 — 8 2,9 0O-1 — 3 11
0-2 1 — —
There are several pseudo cannabis scents used 0-3 11 — 3,10

for training and certification of service dogs, for
example:
¢ Sigma Pseudo Narcotic Scent Marijuana [6]: mic-

rocrystalline cellulose (98.5%), silica gel (1%),

butane-2,3-diol (0.4%), and y-terpinene (0.1%);
¢ ScentLogix pseudo marijuana scent [10]: 2.2 g

B-caryophyllene, 3.65 g myrcene, and 20 g mic-

rocrystalline cellulose.

At the same time, the above formulations have
significant disadvantages. They contain, at most,
two odor components, although there are, at least,
200 substances that determine its smell. In the ca-
se of dog training, it is more appropriate to use mul-
ticomponent formulations containing natural com-
pounds that are present in the green part of hemp.

The Mar-1 formulation containing a-pinene,
B-pinene, y-terpinene, 2,3-butanediol, vitamin E,
and hemp oil has been designed. Its composition
contains the main components of evaporation
from dried hemp leaves, as well as vitamin E, an
antioxidant that has no specific odor and prevents
spoilage of the formulation by air oxidation of ac-
tive odorous components. Hemp oil improves the
odorological properties of the formulation and
brings its smell closer to that of genuine hemp.

The tests have shown that the Mar-1 formula-
tion is effective. The test results are given in Table 4.

PSEUDO SCENTS OF CRUDE OPIUM

No reliable data on the odorological properties
of opium have been found in the literature. In
[11], it is noted that the odor characteristic of
crude opium is determined by more than 70 com-
ponents, and that a blend of 2-methylpyrazine
(0.5%), 2,5-dimethylpyrazine (0.01%), 2,6-dime-
thylpyrazine (0.1%), 2-methoxy-3-isopropylpy-
razine (0.001%), 2-methoxy-3-isobutylpyrazine
(0.001%) and an inert carrier creates a smell that
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perfumers and trained service dogs perceive as a
scent of opium.

Since there are no commercial pseudo scents of
opium, and the components of the opium smell is
described in only one research [11], the O-1 for-
mulation has been designed based on the data
specified in the literature.

Given the authors' data on volatile substances
found in the headspace of opium, the O-2 and O-3
as modifications of the O-1 have been designed.
O-2 contains components whose concentration
in the headspace of opium is more than 1%, in par-
ticular aliphatic aldehydes with a chain length of
C6-C10. O-3 has the same components as O-1,
but in a different proportion and with a higher
concentration.

The tests have shown that the O-3 formulation
is the most effective. The test results are given in

Table 5.

PSEUDO SCENTS OF POPPY STRAW

Given the geographical location of our country,
the problem of distribution and use of poppy
straw is very relevant, however, there are have
been no commercial pseudo scents of poppy straw,
and its odorological profile has not been studied.

In our region, there is a plant from the poppy
family, celandine (Chelidonium majus 1..). The af-
finity of these plants implies the similarity of
metabolic ways and metabolic products present
in the green part of the plants. In particular, they

Table 6. Tests of Poppy Straw Pseudo Scent Samples

Degree of interest of service dog while searching*

Formulation

“no reaction” | “interest” “clear detection”

M-1 7 — 3,4,89,11
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contain a similar set of alkaloids and terpene com-
pounds [12—14]. Based on the assumption that
the dried celandine straw has a smell similar to
that of poppy straw, the M-1 formulation has been
designed. It consists of dried celandine straw and
an inert carrier.

The tests have shown that five out of six dogs
react on the pseudo scent. The test results are gi-
ven in Table 6.

Thus, domestic pseudo narcotic scents of co-
caine, heroin, marijuana, methamphetamine, cru-
de opium, and poppy straw, which do not have
narcotic effect, but possess the same odorological
profile as the authentic drug samples have been
designed. Tt should be noted that the pseudo scents

of crude opium and poppy straw have no counter-
parts in the world and are not commercially avai-
lable today.

Based on the results of tests involving specially
trained service dogs of canine units, there have
been identified the formulations that are promi-
sing for commercialization and further use for
training activities of canine units of the Ministry
of Internal Affairs of Ukraine in terms of setting
service dogs on smell of authentic drugs.

Pilot formulations of pseudo narcotic scents
(cocaine, heroin, marijuana, methamphetamine,
crude opium, and poppy straw) have been manu-
factured and transferred for experimental use to the
Canine Service of the National Police of Ukraine.
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IMITATOPU 3AITAXY HAPKOTUYHUX
3ACOBIB VI JIPECMPYBAHHS
CJIYKBOBUMX COBAK: CKJIAJI, TPUHIINII 11
TA ITPABOBA OCHOBA BUKOPMNCTAHHA

Beryn. 3ajydeHHst KIHOJIOTIYHUX THAPO3/ALIIB 10 BUSBJICHHSI HADKOTHYHUX 3aCO0IB aKTUBHO 3aCTOCOBYIOTH 3aB/ASIKU BUCO-
Kill 4y TJIMBOCTI HIOXY COOAK.

IIpoGaemaruka. /[yt qpecupyBaHHS Ta TPeHyBaHHs CJIy:KOOBUX COOAK KiHOJIOTIYHMM IPO3/iJaM OpPraHiB CHCTEMU
MBC VYkpainu 103B0JI€HO BUKOPUCTOBYBATH 3PasKK CIIPaBKHIX HapKoTHuHKuX 3aco6iB (H3) 3 MeToio Bupobrentst abo mij-
TPUMAaHHS BiAMOBIAHOTO HaBUKY y TBapuuu. IIpore H3 € MiAKOHTPONILHIMN PEYOBUHAMMU, TOMY iCHYE OCOOJUBHUI HOP-
MaTUBHO-TIPABOBUII TIOPSI0K IXHBOTO 3aCTOCYBAHHS, 1110 3HAUYHO YCKJIA/IHIOE IIPOIIEAYPY HiZATOTOBKY TBAPUH.

Buxopucranns H3 e poiinbrum 1ig yac 6a3o0Boi migrotoBku cobak y creliajbHuX KiHoJoTiuHuX mKosax. [Topanbiie
TPEHYBAHHSI, CIIPSAMOBAHE HA MiJTPUMAHHS HABUKIB, sIKe 3[1HCHIOETCST HE3M0CEPEHBO Y KIHOJIOTTYHUX TiAPO3ALIaX, Ipo-
BOAMUTHCS 3 BUKOPUCTAHHSIM 3aIIaX0OBUX 3aMiHHUKIB, SIKi He MICTATb Y cBOEMY ckiazi H3, oTike He € HADKOTUYHO aKTUBHUMU.
ITepeBaskHa GiJIbIIICTD OCTAHHIX € IMIIOPTHUMU Ta BUCOKOBAPTICHUMH, 1[0 HE J[a€ 3MOTH 3a0e311e4nT BCi moTpedbu BifoBi-
Hux crysk6. Kpim Toro, icHyIodi 3aMiHHUKN MAlOTh 0OMEKEHIIT aCOPTUMEHT.

Mera poGotu. Po3pobka BiTunsHaHUX iMiTaTopis 3anaxy H3, saki 6 He Oy HAPKOTHMYHO aKTUBHUMU, TIPOTE MAJIH 1/1eH-
TUYHI OJIOPOJIOTIYHI BJACTUBOCTI, a iXHs1 BapTicTh OyJ/ia 3HAUHO HUKUYOK0 3aKOPAOHHUX aHAJIOTIB, PO3LUIMPEHHST ACOPTHUMEHTY
imiTaropis H3.

Marepiamu it Metoau. /l71s1 CTBOPEHHS 3allaXOBUX 3aMiHHUKIB KOKAaiHY, TepOiHYy, MapuxyaH#, MeTaMmderaminy, oriro-
CHIPITIO Ta MAKOBOI COJIOMKH 6YJI0 BUKOPHCTAHO iHEPTHWIT HOCIH Ta JIETKI JOMIIITKH, 110 MiCTAThCs B 3a3Hadenux H3. Bumnpo-
GyBaHHs PO3POOOK 3iCHIOBAIN i3 3amydeHHAM 12-Ti cayk60BHX cobak KiHOMOTIUHUX TiaApo3aiiriB HarioHaabHol mosrinii
Vkpainu ta JlepsKIpuKopAoHCay: KO YKpaiHu.

Pesyabratu. CTBOpeHO cyminmi-iMiTatopu saraxy HaiiGiibim nomupennx H3, aki Butpodysano B poboTi 3 cobakamu i
ITOKa3aHO BiINOBIIHICTD IXHBOTO 010POJIOTiYHOTO Tpodisio opuriHasibHum H3.

BucnoBku. BustnaueHo cymilili, siKi € epPCIIEKTUBHUMU JIJIs BIIPOBAJIPKEHHsI Y BUPOOHUIITBO Ta IIOJAJIBIIOT0 BUKOPUCTAH-
Hs ITi]] YaC HABYAIbHO-TPEHYBAJIBHOI JiSLIbHOCTI KIHOJOTTYHUX TiAPO3IiTiB.

Kunwouosi crosa: imiTatopu 3anaxy HapKOTUYHKX 3ac00iB, KOKAiH, repoiH, MapuxyaHa, MeTaMmbeTaMiH, Olili-cuperib, Ma-
KOBa COJIOMKA.
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