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Welcome speech of the rector of Sokhumi State University

Prof. Zurab Khonelidze

A new idea in Georgian science

The issues of the organization of science in Georgia are facing a problematic period, therefore, new ideas
implemented in this direction deserve support. I welcome the establishment of your conference and journal. The
innovation that you have initiated will contribute to the development of science, the formation of new scientific
connections and the exchange of scientific information. The title of the journal and the conference also raises the
question, what is the impact of geopolitics on the development of nature, healthcare and sports, or how does it hinder

and create problems on the way of their progress?

In general, geopolitics is a science that determines the domestic and foreign policies planned by states in many
aspects, including the development of various fields of science or vice versa, sometimes geopolitics prevents the
development of individual disciplines due to lack of interest. Today, I would consider natural science as such a
scientific direction. Unfortunately, the new geopolitical, geostrategic and geoeconomic strategy of Georgia does not
consider the development of this field as a priority, which cannot be said about sports, which is a global field and
huge sums of money are spent on its success, both by the state and international institutions. Therefore, I congratulate
the publication of the journal, the editor of the journal, the editorial board and I wish success to the authors and I

hope that this will be a new scientific word in the international academic arena.
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Welcome speech of the president of Scientific National Academy of Abkhazia

Prof. Zaur Lomtatidze

I am honored by the National Academy of Sciences of Abkhazia, Sokhumi, to welcome the participants of the

conference on behalf of the university and the organizing committee.

With special gratitude, I would like to greet our foreign colleagues from Ukraine, Great Britain, Italy, Canada,

Germany, Greece, India, Kazakhstan and Azerbaijani scientists here at the conference.

The conference "Geopolitics, natural science, health and sports" is interdisciplinary in its program, which,
according to the presented scientific reports, organically combines with each other and clearly presents not only the
current geopolitical events in the world, but also the changes in abiotic and biotic processes occurring in nature; the

state of ecology, human health, economy and others.

I hope that the conference will be held in the background of good-natured discussions and assessments, and
the conclusions and recommendations will advance science and, most importantly, benefit the well-being of man

and the environment in which he lives.

I wish you peace and success in the work of the conference.
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Abstract. According to research, from 20 to 50 thousand Ukrainians have lost one or more limbs
since the Russian invasion in February 2022. This paper briefly reviews the program with yoga
elements to restore the motor function of military servicemen and war veterans with limb injuries
developed at the National University of Ukraine on Physical Education and Sport. The program
includes the following modules: the first module is breathing exercises; the second module
comprises sets of exercises with elements of hatha yoga (the most attention was paid to exercises
while sitting, lying on the back and lying on the stomach); the third module includes relaxation
techniques (shavasana, yoga nidra, meditation); the fourth module is online classes for regular
independent study. This program has already been used to rehabilitate servicemen and veterans
who are part of the Ukrainian national team of the Invictus Games-2025. In the period from July
24, 2024 to October 26, 2024, during three educational and training meetings, 18 restorative
activities consisting of three sets of exercises were held as part of the 2-week training of the
national team. According to the orally collected reviews, these classes helped the vast majority of
soldiers who regularly attended the exercises to improve their sleep, mood and general well-
being.

Keywords: rehabilitation, extremities injuries, sports, physical culture, yoga.
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Introduction. Ten years since the Russian-Ukrainian war outbreak and almost three years
since the full-scale invasion of Russia have formed a new reality in our country. For the
preservation of their own state, Ukrainians are forced to pay daily with their lives and health.
According to research, from 20 to 50 thousand Ukrainians have lost one or more limbs since the
Russian invasion in February 2022. The biggest burden falls on the military. After their wounds
heal, they need a long process of physical and psychological rehabilitation, and then also social
and economic integration [1]. According to statistics that are collected in front-line hospitals,
since the beginning of the full-scale invasion 70-80% of the injuries received by military
servicemen during combat missions are mine-explosive injuries of the limbs.

The purpose of the work is development of the program to restore the motor function of
military servicemen and war veterans with limb injuries using yoga tools in the process of
physical culture and sports rehabilitation.

Research methods include analysis of special scientific and methodical reference sources;
content analysis, pedagogical methods of research, namely, pedagogical observation, pedagogical
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experiment; medical and biological research methods, as well as sociological methods for
comparing and systematizing data.

Research results and their discussion. In recent years, the regulatory and legal framework
regarding issues of physical culture and sports rehabilitation of military personnel has been
updated and supplemented due to the increase in the number of veterans who need rehabilitation
after injuries received during the war. In particular, the main documents regulating these issues
include the following: Decree of the President of Ukraine No. 342/2020 dated August 23, 2020 on
the issue of the development of the national system of physical culture and sports rehabilitation
of war veterans and their family members, families of fallen (deceased) war veterans. National
strategy for the development of the system of physical culture and sports rehabilitation of war
veterans and their family members, families of fallen (deceased) war veterans. State social
standard for physical culture and sports rehabilitation of war veterans, their family members and
families of fallen (deceased) war veterans, approved by the resolution of the Cabinet of Ministers
of Ukraine No. 1188 dated November 17, 2021.

The National University of Ukraine on Physical Education and Sport did not remain aside
from this urgent issue. The university board and scientific and pedagogical team have
demonstrated their readiness to apply all available knowledge, skills, experience and technical
capabilities to help war veterans adapt to civilian life faster after returning from the front.

An analysis of 304 “forms 100” (primary medical cards) of the wounded, who were taken to
the emergency stabilization centres of the front-line town immediately from the battlefield in
the period from August 1 to August 15, 2023, was conducted. The vast majority of injuries (78.8%)
were mine-explosive injuries, contusions — three times less (21.2%). In general, in the structure
of all mine-explosive injuries, 50% are injuries of the upper and lower extremities. In general, in
the structure of all mine-explosive injuries, 50% are injuries of the upper and lower extremities.

Fig. 1. Developed google-questionnaires.

We have developed three google-questionnaires (regarding the general condition of
military servicemen, the Canadian Occupational Performance Measure (COPM), E. Diner's
Satisfaction with Life Scale) to obtain a subjective assessment of the condition of wounded
servicemen with limb injuries (Fig. 1). Taking into account the results of conducted research, we
have developed an author's program of physical culture and sports rehabilitation with elements
of yoga for soldiers with limb injuries (Fig. 2).
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Fig. 2. Block diagram of the author's program.

The program itself was developed in stages and included the following components:

1. At the first stage, we collected the data necessary to understand the specific request of
military personnel with limb injuries, pain in which parts of the body bother them the most.
After all, regardless of the received injuries, changes occur in the whole body.

2. At the second stage, we selected breathing and physical exercises taking into account the
yogic approach of "not by force" over the body.

3. At the third stage, we adapted the developed exercises to the participants of "The Invictus

Games" project, making this complex universal for most types of injuries and amputations (Fig.
3).

Fig. 3. A fragment of a yoga class at "The Invictus Games".

Modules of the program: the first module — breathing exercises, selected taking into account
the specifics of the condition of the military; the second module comprises sets of exercises with
elements of hatha yoga, which are available to people with amputations and other severe injuries.
We paid the most attention to exercises while sitting, lying on the back and lying on the stomach;
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the third module includes relaxation techniques (shavasana, yoga nidra, meditation); the fourth
module is online classes that are posted in the Telegram channel for regular independent study.

This program has already been used for the rehabilitation of servicemen and veterans who
are part of the Ukrainian national team of the Invictus Games-2025. In the period from July 24,
2024 to October 26, 2024, during three educational and training meetings, 18 restorative activities
consisting of three sets of exercises were held as part of the 2-week training of the national team.
A detailed analysis of the effectiveness of this program will be the subject of future research.
Previously, reviews were collected orally. According to them, these classes helped the vast
majority of soldiers who regularly attended the exercises to improve their sleep, mood and general
well-being.
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Fig. 4. Screenshot of the Telegram channel of N. Meleshchuk with video lessons.

Conclusions. The program for restoring the motor function of soldiers with limb injuries
using yoga tools in the process of physical culture and sports rehabilitation is scientifically
substantiated, the distinctive features of which are: goal, task, SMART-GOALS, principles,
organizational and methodical conditions, stages, modules, complexes of physical exercises for
participants of the Ukrainian team of "The Invictus Games" using elements of yoga, three models
of classes, breathing exercises or pranayama: ujjayi, anuloma viloma, kumbhaka, kapalabhati,
bhastrika; classes in online format and performance criteria.
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Abstract. This article discusses the methods of assessment and correction of movement
asymmetries in athletes during training and rehabilitation. In both cases, the methods for the
assessment of movement asymmetries include dynamometers, simple exercises with dumbbells,
force plates, treadmills, and other techniques, motion analysis methods, and combined methods
with the use of EMG, EEG, and other techniques for investigation of the sportsman’s
physiological and psychological condition. For each athlete, it is recommended to obtain the
normal range of asymmetry and control it over time. Three types of movement asymmetry should
be controlled: muscle strength asymmetry, joints’ ranges (ROM) asymmetry, and reaction
asymmetry. The following factors should be taken into account: the sportsman’s genetics, his
psychological and physiological condition, nutrition plan, and history of previous injuries. The
effectiveness of exercises during training or rehabilitation may be increased by changing
musculoskeletal strains to achieve optimal conditions for each tissue under consideration.

Keywords: Movement asymmetry, sport, rehabilitation, mechanobiology, motion analysis, FMS.
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Introduction. In our recent articles, we discussed the molecular origin of movement
asymmetries and methods of their analysis in athletes [1, 2]. It was shown that movement
asymmetries are relatively normal in sports and they should be treated individually. Movement
asymmetries assessment and measurement methods were also discussed in detail [2]. However
little has been said about the different types of movement asymmetries and methods for assessing
and correcting them. Their mechanobiological aspects were also not considered.

In this paper, we discuss different types of asymmetry from the mechanobiological point of
view and suggest methods for their assessment and correction in sportsmen during training and
rehabilitation.
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Objectives. The main purpose of our article is to create a unified methodology for assessing
and correcting different types of movement asymmetry among athletes during training and
rehabilitation. Another goal of this research is the use of a mechanobiological approach describing
the process of training and exercising.

Materials and methods. We explored the recent scientific literature relating to themes
reported in the Objectives section, as well as the keywords ‘movement asymmetry; sports;
physical rehabilitation; mechanobiology; motion analysis; genetics; nutrition’. For this purpose,
we used scientific search engines such as PubMed and Google Scholar. In our search, we excluded
retracted publications and non-English articles.

Discussion. Movement asymmetries may be treated mechanobiologically: mechanical
signals play a pivotal role in the formation of structurally and functionally appropriate body
templates through cellular and tissue remodeling. Mechanobiology is a new multidisciplinary
field that studies how cells sense and respond to mechanical signals [3]. Many biological activities
may be regulated by mechanical forces.

The body responds to mechanical stimuli engendered through physical movement in an
integrated fashion, internalizing and transferring forces from organ, through tissue and cellular
length scales [3].

Physical exercises involve both anabolic and catabolic processes: anabolic processes are
responsible for repairing muscle tissues after exercise, while catabolic processes are responsible
for breaking down sugars to provide ATP to do the work necessary for exercise, such as muscle
contractions [4].
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(Overuse)
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Tissue Ru Tissue
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NN
Disuse
— abolic

% Musculoskeletal Tissue Strain

Figure 1. The effect of tissue strain on the condition of the tissue [4].

It, therefore, follows that each tissue must have an optimal mechanical stimulus or “sweet
spot” that maximizes anabolic tissue adaptation, where loads are neither too high to cause tissue
damage, nor too low to result in tissue degeneration.

Figure 2 shows how a performance level in sports may be affected by increased or decreased
training load or reduced recovery [5].

According to the modern approaches to training and rehabilitation, there are three main
types of movement asymmetries:
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1. Strength asymmetry;
2. Joints’ ranges of motion (ROM) asymmetry;
3. Reaction asymmetry.
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Figure 2. Dependence of the quality of sports performance on the load, recovery time, and

correctness of training [5].

Each of them requires measurements and assessment methods: strength measurements can
be carried out using dynamometers and force platforms, joints’ ranges of motion (ROM)
measurements — using goniometry and motion analysis methods [6, 7, 8], and reaction time
measurements — with the help of special devices and computers [9]. To improve strength
asymmetry, we can use more symmetrical strength exercises, to improve ROMs’ asymmetry —
more flexibility exercises, especially for less flexible joints, and to improve reaction asymmetry
we recommend special exercises and cognitive tests [10].

As there is no generally accepted method for estimation of the athlete’s movement
asymmetries coefficient, coaches and physical medicine specialists use some standard exercises
and measurements to assess athletes' movement asymmetries, for example, they use left and right-
hand force measurements, single-hand exercises with balls and dumbbells to assess the upper
limbs movements asymmetry, vertical jumps on a single leg to assess the lower limbs movement
asymmetry, and ROMs’ measurements of active joints to assess flexibility asymmetry. By
comparing the obtained results to the normal parameters for these exercises, coaches and physical
medicine specialists can detect deviations of the athletes' movement asymmetries from the
normal values and take proper measures.

Results. Regarding the acceptable thresholds of asymmetry, scientists agree that 10-15%
asymmetry between limbs is not normal [11, 12], while less than 10% asymmetry has been
suggested as a goal for athletes returning to sport after rehabilitation [12]. At the same time,
experts agree that movement asymmetries should be treated individually, taking into account the
athlete’s genetic, physiological, and physical data. Therefore, it is necessary to determine and
control the optimal percentage of the athlete’s movement asymmetries.

For this purpose, scientists successfully use inertial sensors: IMU Step inertial sensors allow
us to measure the load on the athlete’s lower limbs during exercise and control movement
asymmetries through mobile and desktop apps [13]. If the difference between the normal and
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observable asymmetries is too large (more than 5%), then something should be done to normalize
the level of movement asymmetry [13].

The research results are shown in Figures 1, 2. Figures 1 and 2 demonstrate how the
assessment and correction of movement asymmetries may be integrated into the training process
and rehabilitation.

v

Training process

Dynamometers and simple

measurements
v
Assessment of movement MoCap, force plates, treadmill,
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Comparing the results with the FMS&EMG,
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Figure 1. The integration of movement asymmetry assessment and correction modules into the
training process.
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Figure 2. The integration of movement asymmetry assessment and correction modules into the
rehabilitation process.
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Conclusion. Movement asymmetries in sports should be treated seriously, because they may
lead to poor performance and injuries. Movement asymmetries are usually caused by increasing
training load or reduced recovery, old injuries, bad nutrition plans, genetic predisposition to
injury, and physical or psychological problems. They manifest themselves through low athletic
performance, a decline in the growth curve of sports results, and fatigue. They can be detected
using special tests that include physical exercises and measurements for assessment of different
types of movement asymmetry: strength asymmetry, joints’ ranges of motion (ROM) asymmetry,
and reaction asymmetry. It is recommended for each athlete to obtain the optimal ranges of
movement asymmetries for these types of asymmetry and control them over time. During
training, we should regulate musculoskeletal loads to avoid overtraining or undertraining, while
during rehabilitation we can use in addition mechanotherapy methods such as vibration
platforms, interventional ultrasound, and massage. The mechanobiological approach may help us
understand the overall effect of physical forces on tissue homeostasis and find optimal strategies
for conducting training and rehabilitation sessions, taking into account the specific characteristics
of a particular sport, the qualification, and the physical condition of the athlete.
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Abstract. We studied the influence micromycete of 7richoderma asperellum culture solution on
some morphological indicators, photosynthetic pigment quantity and productivity of soft wheat
genotype (7Triticum aestivum L.) cultivated in the territory of the experimental base station of
Kurdamir region of the Republic of Azerbaijan. For this purpose, some of the wheat seeds were
soaked with the cultural solution of trichoderma for 15 hours before sowing. It was shown that
the morphological indicators such as tillering, root system development, wet and dry weight were
higher in the plant treated with trichodermf compared to the control plants. The positive effect
of trichoderma was shown in the amount of chlorophyll a, b and carotenoids, as well as in the
sign of greenness of the flag leaf. That is, the Trichoderma asperellum micromycete increases
productivity by stimulating physiological and biochemical processes by joining the metabolism
of plants due to the biological agents it synthesizes.

Keywords: Tritucum aestivum, Trichoderma asperellum, photosynthetic pigments, productivity.
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Introduction

Modern agricultural production requires the intensive use of mineral fertilizers and toxic
chemicals to protect plants from pests and diseases, so it becomes one of the sources of
environmental pollution. Therefore, it is necessary to replace the protection and productivity of
plants with alternative methods based on their effect. One of the ecological and resource-efficient
ways of the activity and sustainable development of agroecosystems is the application of microbial
preparations (both fertilization and plant protection) to modern technologies for growing plants.

The role of soil microorganisms is also great in increasing the resistance of agriculturally
important plants to adverse environmental factors and their productivity and quality under stress
conditions. In recent years, it should be noted that there has been an increase in work related to
the use of micromycetes in this area by world researchers [3, 5]. Some species of fungi are more
resistant to drought than bacteria and can reproduce easily under stressful conditions. They
spread rapidly in the soil, absorb water and can infect plant tissues. Because fungi can synthesize
phytohormones, they can affect the hormonal balance of plants. All these features help them to
ensure the resistance of plants against biotic and abiotic stresses [2, 4]. Representatives of the
genus Trichoderma from this series, in addition to synthesizing phytohormones of natural origin,
populate plant roots and protect them from pathogens, stimulate the absorption of nutrients by
plants, improve their water-holding capacity and thereby increase their resistance to stress
factors, which is why they are the focus of attention of researchers.

The region we have chosen for conducting research differs due to its specific climatic
conditions. In addition to high temperatures, there is a shortage of water. The area is mostly saline
soils, the amount of humus is below the norm (1.9%), there is a lack of mineral elements (pH-7.9;
EC25 -0.67 ms/cm; Carbonation (CaCO3) -5.9%; Nitrogen (N) -0.062%; Phosphorus (P205) -28
ppm; Potassium (K) -143 ppm; Calcium (Ca) — 1250 ppm; Magnesium (Mg) -182 ppm; Sodium
(Na) -249 ppm; Iron (Fe) — 5.6 ppm; Copper (Cu) -2.2 ppm; Zinc (Zn) -0.8 ppm; Manganese (Mn)
-3.7 ppm; Boron (B) -0.075 ppm).

Materials and methods
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The local soft Gobustan (7riticum aestivum L.) genotype of the wheat plant was used as
research material. The experiments were planted on the territory of the Karrar Experimental Base
Station of the Institute of Botany, located in the Kurdamir region, as an autumn crop. Fertilization
was carried out 3 times during planting, during the bushing and spike phases, and irrigation was
carried out 2 times at the beginning of bushing and spike. Before sowing, the seeds of the
experimental variant were soaked in a culture solution of the fungus Trichoderma Asperellum
for about 15 hours. The experiments were carried out in 3 replicates with control and
experimental (seeds treated with Trichoderma). In field conditions, phenological observations
were carried out according to Kuperman, starting from germination and ending with the phase
of full ripening [6]. The wet and dry biomass of the root and shoot parts of plants was determined
during the tillering and tuber formation phases. During the period of physiological maturity, 10
spikelets were selected and the spike elements were determined. After harvesting, the mass of
1000 grains was determined and the yield was calculated based on the grains removed from a unit
area. Chlorophylls a, b and carotenoids in leaves were determined spectrophotometrically in 96%
ethanol at wavelengths of 664, 648 and 470 nm, respectively, and calculated in mg/g fresh weight
[7]. Flag leaf greenness (chlorophyll content) was measured using a SPAD 502 Plus (Konica
Minota, Inc., Japan).

Results and their discussion

Analysis of the obtained results and our phenological observations show that the
stimulating effect of Trichoderma begins with seed germination in the early stages of plant
development. Regardless of the plant variety, soaking the seeds in a culture solution of
Trichoderma led to an increase in their germination and germination strength compared to the
plants of the control variant. We have noted the stimulating effect of the micromycete
Trichoderma asperellum on the length of the above-ground part of wheat and the root system.
The length of the aboveground part in the phase of full maturity was 2.9 cm greater than the
control in the variant treated with a culture solution of Trichoderma. This increase was also
reflected in a 51.3% increase in plant biomass compared to the control. In the dry matter
collection, this figure was 33.8%.

Based on the number of photosynthetic pigments that play an important role in increasing
the productivity of wheat genotypes, one can form an opinion about the level of development of
the photosynthetic apparatus, physiological state, potential for formation and harvesting under
different growing conditions. Photosynthetic pigments play an important role in increasing the
yield of wheat genotypes and are necessary for light harvesting and the production of restorative
forces in plants [1].

Tr. asperellum had a positive effect on the assimilation apparatus of the plant; the leaf
surface of the plant treated with trichoderma was 3.2 cm?2 larger than that of the control. The
increase in leaf area leads to an increase in the photosynthetic efficiency of the plant, which leads
to an increase in productivity, which was confirmed in our experiments.

As can be seen from Table 1, due to the action of Trichoderma, the amount of chlorophyll
a, b and carotenoids increased compared to the control. Compared with the control, the amount
of chlorophyll a increased by 2.9%, the amount of b by 4.5%, and the amount of carotenoids by
4.1%. Naturally, this growth was reflected in the Chla+Chlb indicator. A decrease in the
Chla+Chlb/Car(x+c) ratio was observed in the Trichoderma variant compared to the control
(0.59%). This trend continued in the Chla/ClIb ratio, 1.51%.
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Table 1. Effect of Trichoderma asperellum on the amount of photosynthetic pigments of

soft Gobustan wheat variety (mg/g wet weight)

Variants Chla Chlb Car(x+c) | Chla+Chlb | Chla+Chlb/ | Chla/Chlb
Car(x+c)
Control 7,59502 3,84336 2,51786 11,43838 4,54290 1,97614
Trixoderma | 7,81767 4,01643 2,62029 11,8341 4,51633 1,94641

The Gobustan wheat variety treated with Trichoderma showed positive results in terms of
1000 grain weight, ear structural elements, biological productivity and grain yield. (table 2.). In
plants treated with Trichoderma, the weight of 1000 seeds increased by 12% compared to the
control variant. Compared with the control, the ear weight increased by 24.6%. As can be seen
from Table 2, compared to the control, the length and width of the ear, the number of ears in the
ear, the number of grains in the ear and the weight increased.

Table 2. Characterization of grain yield and structural elements of Gobustan wheat variety
with the presence of Trichoderma (Tr.) micromycete

Variant Spike S B £ Grains o g _ .
g | s [ 858 En g g M| 28 g | SE
EE EENEE AR S 93E | ES
— Z @ wn < = —
Control | 9,56 | 1,13 | 154 2,48 47,8 1,90 39,8 1395 495
Tr. 11,5 | 1,32 17,8 3,29 59,2 2,43 44,3 1980 665

Due to the influence of Trichoderma on the grain yield formed as a result of the action of
the product components, the increase in the yield of Gobustan wheat variety was 25.6%
compared to the control.

The obtained results allow us to conclude that Trichoderma influences the soil microflora
and prevents plant damage by reducing the number of pathogenic microorganisms, and the
biological agents synthesized by them stimulate biochemical processes and increase productivity,
being included in the metabolism of plants.

This work was supported by the Azerbaijan Science Foundation — Grant AEF-MCG-
2023- 1(43)-13/10/3-M-10
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Abstract. Extremophiles, microorganisms that thrive in extreme environmental conditions, offer
significant biotechnological potential due to their ability to produce bioactive compounds and
enzymes, known as extremozymes, that function under harsh conditions such as high or low
temperatures, extreme pH, salinity, and pressure. These organisms, including bacteria, archaea,
and eukarya, have evolved specialized mechanisms that stabilize their cellular structures and
enzymes, making them valuable in industrial applications, such as food processing,
pharmaceuticals, and bioremediation. Extremophiles produce a wide range of bioactive
compounds, including antimicrobial, anticancer, and antiviral agents, as well as enzymes that
degrade extracellular polymers and facilitate reactions in challenging environments. These
compounds and enzymes offer potential solutions to pressing global challenges like antibiotic
resistance, food security, and environmental pollution. The ecological role of extremophiles,
particularly in extreme habitats, is also crucial, as they contribute to maintaining microbial
community balance and can be leveraged in environmental conservation efforts. Advances in
genomics, protein engineering, and bioprocess intensification have expanded the opportunities
for using extremophiles in biotechnology. Additionally, extremophiles have applications in waste
management and bioremediation, as they can degrade pollutants such as petroleum products in
marine environments. Their diverse range of enzymes, including those from cold-adapted
microbes and extremophiles from saline, acidic, or alkaline habitats, has spurred innovation in
industrial processes requiring stability and efficiency under extreme conditions. This review
underscores the immense promise of extremophiles in addressing both ecological and industrial
challenges, highlighting their potential for the development of novel biotechnological solutions.
Keywords: extremophiles, ecology, bioactive compounds, biotechnology, bioremediation.
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BLBEHOIBHO. 9JuBG®JIMBowgdo,  F03MMMMRB0BIGd0,  OMIWIdoE  9Y3930JO0b
LG9 E  45M98m 3060HMdYOT0, 3935DMd96 360369 M396  domBgbmemaom®
3m39630swl  domod@oMo bsgmmgdol s B3gMIG6GHIO0L Fomdmddbol Mbsol  godm,
OMIWgdo3  3bmdowos MHmamO3  9JuBH©9gdmBodgdo, GMIwgdog dmddggdgb 3ddody
30009030, OMAMM0ES  Foso b dIwo  (HgI3YMoGNMMs,  M30Mgbo  pH,
3oM00sbMds s (16935. 98 MmEORB0HIG0Ts, Fo0 TFMEOOL  dogdBHgM0gdds, SMJ)9dds o
999356050, 39653005691 L39E090BYOE0 F9ds60DBTJd0, BTG SbEHIdOW ML o0
WX 0909 BLEAHOWIEHMOJOLS S BIMTI6EHJIL, M3 Fo0 VOMYdIML bol 0bwliE®mowmw
36MHMyM539030, MMAMOM0E3 1533900L 35539353905, B9MTSEI3GHWIWO 3OMEMIGHIO0 ©
00Mm©99905:305. 9JLEGHMIIMNBOGOO SHoMMGd9b doModEH0ME BsgMHgdoL Bormm L3g]@OU,
9o 0L 56¢308030MdM, 300mb Bofobsomdgy™m s 9603060 53963 9oL, 1939
19MHI96E9OL, MHMI9gdoE 965YMMgOI6 MIXMIJOAIMG 30TgMgdL s bgwl MHymodgb
695430908 MM sM9gdmdo. gl bsghmgdo s BIMTIBEJO0 9300035DMd9b 3mEHgbgor®
390509393 0gd90L d03939 W MBSYIOHO 399m{393990Lbm30U, OHMYMOOGESS
363000mEH03900L 065508 9ga™ds, 15339008 MLIBOHMLMGds S FoMGAML Esd0BIMMYdS.
998GH®9IMB0EGOOL 93MEXMPONOO MM, FBLO3MMNMYGI0m gJuBMgTscIO 3530 SE9dd0,
51939 39059(Y393H 09, ©50y6 olobo byl M{Hgmdgb 303MMdO LsDMYsMYOOL dosblOL
39656066905l 5 Fgodegds 2odmyqbgdren 0dbols 4o6gdml o330l dobbom. ggbmdozsdo,
309d0L 065069600580 ©s d0M3MHM399d0L 0bEIbLOG03300L B0M(g39dTs QooRIMMIS
998GH®90MB0EGdOL  499MmYgbgdols FglodrgdEMdgdo dom@Hdbmemmyosdo. goMs S3oby,
998GH®90MB0EGdOL 25dmYygbgds Fgodegds BoMBgbgdol dsermngzalis s dOoMEMYGIgLOs(30530,
(o006  Foom  Jgmdwosm  3o9boMOMb  ©s3s006dMMgdgd0,  BIMPMOOES
65300md360 MY 3H9d0 LEBEZsM A5MgIMT0. BgMHTEEHIOOL FMOZ5TBIOMZIBTS O0s35BMBI,
dom  dmeob Logozgby 9©I3GH0MIOMIO  F03MMOGOOLYD s  9JLEGHMGIMBOEIGOOLYSE
95600560, 9939 96 GHMBg 3900393 JO0D, godmofj30s 0bm3z530900 0bMLEHOO
360 m39L9dd0, MMAYdois LsFoMMGOGD BESOOMMOMDIL S 939G MOMIL 9JuEHMYISEME
3060090d0. gl dodmbogngs bsBl MizsdL 9JuEHMYIMBowgdol LHsMToBoer Q5dm39390L,
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00m39J6MEMm0, d0MMGIGEOSE0S.

I. Introduction

Biotechnological processes often depend on microorganisms for producing valuable
products, which can also be directly applied in specific fields. Traditionally, products and catalysts
from mesophilic organisms—those that thrive under moderate conditions such as human body
temperature, neutral pH, atmospheric pressure, oxygen, and low levels of toxins and salt—have
been used. However, these conditions may not always be ideal due to issues like poor solubility,
instability, or the need for specific conditions, such as low water activity, in processes like reverse
hydrolysis. For example, processes like decontaminating Arctic waters or starch conversion
require elevated temperatures to lower viscosity and make substrates more accessible for
enzymatic action. In such instances, extremophiles and their enzymes offer significant advantages
in terms of speed and precision. Extremophiles from harsh environments have been isolated
worldwide, with many extremozymes characterized for their potential uses [Huston et al., 2008].
While most microorganisms are adapted to thrive in moderate, physiologic conditions—such as
37°C, pH 7.4, 3% salinity, and 1 atmosphere of pressure—researchers have increasingly focused
on studying organisms that can survive and even flourish in extreme environments, often beyond
these standard parameters [Merino et al., 2019]. Over the past fifty years, the study of such
extremophiles has grown significantly [Narsing Rao et al., 2021]. To explore the extremes of
temperature and pH, researchers have identified over 200 species of extremophiles, which are
classified into groups like thermoacidophiles, thermoalkaliphiles, psychroacidophiles, and
psychroalkaliphiles. At lower temperatures, the reduced fluidity of cell membranes decreases
proton (H+) permeability, which helps acidophiles and alkaliphiles grow and thrive in these harsh
conditions [Dalmaso et al., 2015; Varrella et al., 2020]. Extremophiles are organisms that thrive
in extreme environments, including those with high or low temperatures, extreme pH levels,
high salinity, radiation, pressure, and metal concentrations. Some can withstand multiple
extreme conditions at once. There are some works which mention antropogenic factors in our
modern life, that very active, not only microorganisms but also other life forms [Jafarzadeh and
Iskender, 2024; Mikayilov et al., 2023]. To survive, these microorganisms have developed various
molecular mechanisms and produce bioactive compounds like extremolytes, extremozymes, and
cryoprotectant antifreeze proteins, which have properties such as salt tolerance, heat stability,
and cold adaptation [Muradov et al., 2018; Iskender et al,2005 Yunusov et al., 2021].

Extremozymes, in particular, are valuable for industrial processes because they function
under harsh conditions. Examples include enzymes that break down extracellular polymers (e.g.,
amylases, cellulases, chitinases, xylanases, pectinases), as well as isomerases, esterases,
dehydrogenases, and DNA-modifying enzymes. These enzymes have significant potential in
biotechnological applications, particularly in the food and pharmaceutical sectors. Recent
advances in screening, culturing, genome sequencing, and protein engineering have created new
opportunities for exploiting extremophiles and their unique biomolecules [Abe and Horikoshi,
2001].
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I1. Ecological Role of Extremophiles in Extreme Environments

In recent years, scientists have become increasingly fascinated by extremophiles—
organisms that thrive in environments considered abiotic factors different life forms, such as
extreme heat, cold, high salt, or acidic and alkaline conditions with species like [Jafarzadeh and
Iskender ,2024; Rampelotto, 2013]. These organisms have been found in places like the Earth's
deep crust, ocean depths, and areas with extreme temperatures or pH levels. Extremophiles are
classified based on the conditions they endure, including thermophiles (high heat), psychrophiles
(low temperatures), acidophiles (acidic environments), alkaliphiles (alkaline environments),
barophiles (high pressure), and halophiles (high salt). Many of them are polyextremophiles,
capable of surviving multiple extreme conditions at once.Extremophiles can be further divided
into extremophilic organisms, which require harsh conditions to grow, and extremotolerant
organisms, which can tolerate these conditions but thrive under more typical conditions. They
are found across all domains of life—bacteria, archaea, and eukarya. Archaea, in particular, are
known for their ability to survive extreme conditions, with species like Methanopyrus kandleri
thriving at temperatures as high as 122°C and Picrophilus species living in highly acidic
environments with a pH as low as 0.06. Cyanobacteria and eukaryotes, such as fungi and
tardigrades, are also capable of surviving extreme environments. The diversity of extremophiles
is vast, with some species exclusively adapted to extreme conditions, while others can also survive
in more typical environments, demonstrating the impressive adaptability of life [Rampelotto,
2013]

A. Adaptation Mechanisms to Extreme Conditions

Microorganisms, which thrive in various environments on Earth, have long been a subject
of interest and research due to their numerous benefits. Extremophilic microbes are found in
extreme habitats such as the depths of the oceans, frozen deserts, hypersaline environments (like
the Dead Sea), and hot springs. These organisms have adapted to a wide range of conditions,
including temperature fluctuations, pressure, salinity, pH, and radiation, by developing molecular
mechanisms that stabilize their proteins, cell membranes, lipids, and nucleic acids. The enzymes
produced by these extremophiles have led to significant scientific progress, particularly in
biotechnology and industrial applications (Sarma et al., 2023). Microbial communities play a vital
role in maintaining ecological balance within natural systems. However, the ongoing impact of
human activities, particularly climate change, has led to significant disruptions in microbial
habitats. Changes such as ocean acidification and soil drought stress in agricultural lands have
adversely affected microorganisms, threatening ecosystem stability. To preserve biodiversity and
ecosystem health, it is essential for microbes to either develop or acquire the necessary
adaptations and resistance to these physical changes, allowing them to survive and maintain
balance within the environment (Srivastava et al., 2022). The extensive use of antibiotics and the
host's immune defense creates a challenging environment for bacteria during infection and
growth. Bacteria that are either virulent or multidrug-resistant must contend with one of two
challenges: the host's immune response or antibiotic treatment. While the development of
antibiotic resistance in bacteria may help them survive, it often comes at a cost to their fitness, as
mutations linked to resistance can interfere with vital biological processes (Hussain et al., 2023).
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B. Ecological Importance of Bioactive Compounds

Pseudoalteromonas is a group of marine bacteria known for producing antimicrobial and
pharmaceutical compounds, such as toxic proteins and cyclic peptides. These bacteria influence
biofilm formation in marine environments, impacting interactions between microorganisms, and
affecting the settlement and growth of invertebrates and algae. (Bowman, 2007). Bacteria are
found in a wide range of extreme environments, thanks to their robust nature, unique tolerance
mechanisms, and exceptional metabolic abilities. Known as extremophiles, these bacteria can
survive and thrive under harsh conditions such as extreme temperatures, pH levels, pressure, and
salinity. Some can even endure high radiation and metal stress. Extremophiles are a valuable
source of various enzymes, including amylase, catalase, cellulase, lipase, proteases, and xylanase.
They also produce bioactive compounds like bacterioruberin, betaine, carotenes, and phenazine,
which have significant applications in biotechnology, food, agriculture, pharmaceuticals, and
textiles. Recently, certain extremophiles have shown nanobiotechnological potential, capable of
reducing metal ions to stable nanoparticles with therapeutic applications. By integrating
advanced scientific approaches like metabolomics, proteomics, bioinformatics, and
metagenomics, further exploration of extremophiles could unlock even more industrial
applications, positioning them as a rich source of bioactive compounds (Ghosh and Sarkar, 2023).
Biotechnology can be used to conserve the genetic resources of marine bacterial species, including
endangered ones, by characterizing essential germplasm. The genomes of marine bacteria can be
analyzed to identify important traits and quantitative characteristics. Bioprocess intensification
methods can enhance the production of antibiotics and other metabolites from marine bacteria,
improving the supply of natural products for potential use as chemotherapeutic drugs.
Additionally, with hundreds of millions of liters of petroleum entering the environment annually
from both natural and human sources, bioremediation is increasingly recognized as an effective,
eco-friendly solution for cleaning up marine oil spills. Engineering marine organisms can play a
crucial role in biodegradation and waste management in marine environments (Debnath et al.,
2007).

III. Types of Bioactive Compounds by Extremophiles
A. Antimicrobial Compounds

The increasing global demand for new bioactive compounds to combat antibiotic resistance
and other health challenges underscores the importance of exploring extremophiles and their
metabolites. Extremophilic microorganisms, in particular, provide a rich source of natural
compounds for developing therapeutic agents, such as antimicrobial, antibiofilm, antitumor, and
anticancer drugs. This chapter reviews peptides and metabolites from extremophiles and their
diverse biological applications, highlighting their potential to address key global health and
industrial needs [Devi et al., 2024]. The environmental impact of fungicides and their repeated
use against the same pathogens, which leads to the emergence of resistant strains, has spurred the
search for safer and more cost-effective alternatives for controlling phytopathogens. The use of
plant growth-promoting bacteria (PGPB) is crucial in biocontrol, offering a promising, eco-
friendly alternative to fungicides. This study shows that bacterial strains from the genera
Exiguobacterium and Stenotrophomonas, isolated from extreme environments like Andean soil,
could serve as potential biocontrol agents to reduce damage caused by M. phaseolina infections
[Khalili et al., 2016].
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Table 1. PGP properties and cell wall degrading enzymes of extremophilic bacteria. [ Santos et al,
2021].

Cell wall R-1,4- Cellulase Chitinase Organis acid HCN
degrading glucanase production | Production
enzymes (CWDEs)
Stenotrophomonas nd nd 2103 nd nd
sp. AG3
Exiguobacterium 23+0.3 1.3+0.2 1.4+0.2 nd nd
sp. S56a
Exiguobacterium 1.7+£0.2 0.9+0.1 1.9+0.3 nd nd
sp. S58

The values represent the EI averages + standard (nd = no detection) error of at least three
independent experiments.

Extremophiles are organisms that thrive in extreme environmental conditions while
maintaining dynamic metabolic processes. These microorganisms have developed specialized
defense mechanisms to survive under extreme conditions such as high pressure (piezophilic),
temperature extremes (psychrophilic, thermophilic, or hyperthermophilic), high salinity
(halophilic), drought (xerophilic), extreme pH (acidophilic or alkaliphilic), low nutrients
(oligotrophic), or even within rocks or mineral pores (endolithic). These adaptations lead to the
production of biomolecules with diverse biological activities. Generally, microorganisms can be
considered as chemical factories, and extremophiles, in particular, are a valuable source of
innovative products for biotechnology, with potential applications in pharmaceuticals, medicine,
and agriculture [Anwar et al., 2020]. Cold-adapted microorganisms, including bacteria,
cyanobacteria, and fungi, exhibit complex survival strategies that make them valuable for
biotechnological purposes. Many cold-adapted microbes, particularly those from aquatic and
terrestrial environments in Antarctica and the Arctic, produce antibacterial and antifungal
compounds. These microbial inhibitors have been isolated and partially or fully characterized in
some cases [Giudice and Fani, 2016].

B. Anticancer and Antiviral Compounds

The cytotoxic effects of the pigment extracted from Natrialba sp. M6 were tested on normal
human lung fibroblast cells (Wi-38) and various cancer cell lines. The EC50 and EC100 values of
the pigment (85.14 + 2.31 and 31.6 + 0.96 pg/ml) were significantly higher than the chemotherapy
drug 5-fluorouracil (5-FU), indicating that the pigment was safer for normal cells. However, the
pigment was less effective against cancer cells, requiring higher concentrations (21.18-38.24
pg/ml) compared to 5-FU (7.17-10.36 pg/ml). Notably, the pigment showed a higher selectivity
index (SI > 2) between normal and cancer cells than 5-FU (SI < 1.7). Flow cytometric analysis
showed that the pigment induced apoptosis in cancer cells (48.87-53.55%), more effectively than
5-FU (less than 39%). Fluorescence microscopy confirmed that the pigment-treated cancer cells
exhibited signs of early and late apoptosis, unlike 5-FU-treated cells which remained mostly
viable. This study suggests that the pigment from Natrialba sp. M6 has promising potential as a
therapeutic agent for both cancer and viral hepatitis, particularly due to its ability to induce
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apoptosis in cancer cells and inhibit HCV and HBV replication. Further research using animal
models is needed to explore its full therapeutic potential [Hegazy et al., 2020].

IV. Biotechnical Applications of Bioactive Compounds

Indiscriminate use of antibiotics that often results in the development of the disease-causing
agents indicates the need to search for alternate approaches for combating the infectious diseases.
In this perception, discovery of new antimicrobials of plant origin, as reliable source of
antibiotics, has received attention of the scientific community. Medicinal plants have been
recognized as a major source of bioactive compounds. The importance of medicinal plants as a
source of potential antimicrobials in a strategic manner and the associated challenges with a note
on future prospects the main focus of this chapter. The initiatives taken worldwide on the subject
along with the issues such as biodiversity, conservation, and the prioritization of the medicinal
plants and importance of the institutional setup and regulatory policies are also highlighted [
Gupta and Tuohy, 2015].

A. Agricultural and Environmental Applications

The overuse and misuse of antibiotics have resulted in the development of drug resistance
and adverse side effects, emphasizing the need for alternative approaches to fight infectious
diseases. In this context, the exploration of plant-derived antimicrobials has gained significant
attention as a reliable source of antibiotics. Medicinal plants have long been recognized for their
potential in producing bioactive compounds. This chapter focuses on the strategic importance of
medicinal plants as a source of antimicrobials, along with the challenges involved, future
prospects, and global efforts. It also addresses issues such as biodiversity conservation, the
prioritization of medicinal plants, and the role of institutional frameworks and regulatory policies
[Gupta and Tuohy, 2015]. Grape pomace (GP), spent coffee grounds (SCG), tomato pomace (TP),
and red corn cobs (RCC) were collected, and polyphenols were extracted through optimized
ethanol solvent extractions. The phenolic acids, flavonoids, and anthocyanins extracted were
fully characterized using HPLC, HPLC-DAD, and LC-ES-MS techniques. The antiradical activity
(DPPH) and anti-inflammatory effects (IL-8 cytokine gene expression in the Caco-2 cell line)
were then evaluated [ Abbasi-Parizad et al, 2021].

B. Industrial and Biochemical Applications

Many research teams and companies worldwide are focusing on the genetic engineering of
microorganisms to enhance their industrial characteristics, making them better suited for various
industrial applications [Hermann et al., 2018]. However, many conventional commercial
enzymes struggle to meet the demands of industrial processes, particularly in terms of stability
and performance under extreme conditions such as varying pH, temperature, and aeration. To
address this issue, extremozymes, enzymes derived from extremophiles, have garnered increasing
attention for their ability to function under harsh industrial conditions, making them a promising
solution for process optimization and biorefining [Espliego et al., 2018]. Companies like
Novozymes and Genesco have developed and commercialized cold-adapted enzymes, such as
amylases and proteases, that can efficiently remove starch stains at lower temperatures, a
significant advantage in energy-saving laundry applications [Dumorné et al., 2017]. The
industrial enzyme market, particularly for biorefinery applications, is substantial. These enzymes,
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considered "technical enzymes," were valued at over $1 billion in 2010, with projections to reach
$5 billion by 2021, growing at an annual rate of 4% [Kuila and Sharma, 2017]. This growth reflects
the increasing demand for enzymes that can perform under extreme and variable conditions,

facilitating more efficient and sustainable industrial processes.

Table 2. Applications of extremophiles and extremozymes in industry. [ Zhu et al, 2020].

Species Source Enzyme Optimum | Use (potential) | References
reaction
temperature
(°C)
Thermophilic | Hot spring | o amylase 60 Food, Liao et al,,
Anoxybacillus pharmaceutics, 2019
sp.GXS-BL textile,detergent
and bioenergy
industries
Erwinia sp. E602 | Frozen soil Cold- 40 Dairy industry | Xiaetal,
adapted, £2- 2018
galactosidase
Exiguobacterium | Antarctica Cold- 30 Biorefinery, Crespim et
antarcticum B7 soil adapted ethanol al.,, 2016
R-
glucosidase
Alteromonas sp. Marine 13- 10 Food Yao et al.,
ML117 galactosidase 2019
Bacillus Feces,soil Thermo- 60 Biorefinery, Khusro et
tequilensis alkali stable food al.,, 2016
ARMATI xylanase

Future Prospects

The future prospects of extremophiles and their bioactive compounds are promising, with
significant potential in biotechnology, medicine, agriculture, and environmental management.
As global challenges such as antibiotic resistance, climate change, and environmental pollution
continue to rise, extremophiles offer unique solutions. Their enzymes, which can function under
harsh conditions like extreme temperatures, salinity, or acidity, provide valuable tools for
industrial processes, improving efficiency and sustainability in sectors like food, pharmaceuticals,
and waste treatment. Additionally, extremophiles' bioactive compounds, including antimicrobial,
anticancer, and antiviral agents, are being explored as alternatives to traditional drugs, offering
new therapeutic opportunities. Advances in genomic and proteomic technologies, along with
synthetic biology, will enable the discovery and optimization of novel extremophiles and their
products. Furthermore, the potential for extremophiles in bioremediation, especially in oil spills,
wastewater treatment, and heavy metal detoxification, positions them as key players in tackling
environmental issues.
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Conclusion

In conclusion, extremophiles represent a valuable and relatively untapped source of
solutions to pressing global challenges. Their remarkable ability to thrive in extreme
environments has led to the discovery of bioactive compounds with significant potential in fields
such as medicine, biotechnology, agriculture, and environmental sustainability. Extremozymes,
enzymes derived from extremophiles, stand out for their robustness and ability to function under
harsh conditions, offering efficient alternatives for industrial applications like biorefining and
waste management. Furthermore, the antimicrobial, anticancer, and antiviral properties of these
organisms present promising avenues for developing new treatments, especially as antibiotic
resistance continues to grow. As technologies like genomics, proteomics, and synthetic biology
advance, there is immense potential to optimize extremophiles for a wider range of applications.
Ongoing research will likely position extremophiles and their unique biomolecules as key players
in addressing critical issues in health and environmental conservation.
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Abstract. In 1985-1988, as part of an expedition conducted in the southeastern region of
Abkhazia, specimens were collected from the local fauna, specifically the representatives of the
family Tortricidae (Lepidoptera), which were subsequently studied at the Insect Systematics
Laboratory of the Zoological Institute of the Russian Academy of Sciences in Saint Petersburg.
Particular attention was given to two genera from the tribes Bactrini and Endotheniini. A total
of 5 species were identified from the genus Bactra, and 4 species from the genus Endothenia. The
final identification of the species was based on their genital structure. It is confirmed that the vast
majority of recorded species are monocyclic, with their imago flying in July. Exceptions are two
species — Endothenia genthianaeana and Endothenia carbonana — whose imagos are observed to
fly from June to September. Specimens of the species found in the region are stored in the stock
collections of the Zoological Institute of Saint Petersburg.

Keywords: Species, Genus, Genital Structures, Identification, Diagnostics, Expedition, Imago,
Larva.
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38LEH5d3H0.1985-1988 {jergdd0 sx3baHgmol LodbMgm-50MbogEgE M9gR0mbIo BoEeMgdvIEo
99b390E00L  BMRGOd0  FgaMM390ME0dbs  BobolEGmo  Asloews, s FmMol
RM0MEbggz09d0L  (lepidoptera, Tortricidae) mxsbol  (o®dMIo9bwrgdo, GmIgeros
©53853909odbs  Gmgomols  9gabogMgdoms 535009800l  Bb3E)-3939Md GOl
Dm0 ©Ho 0bLEGHOEGHWMGHOL 3FgMH9d0L LoLEgdsogol WIdMEMSGHMEM05d0. YrIMHI®YdS
30034mH ™ HgImms0bodbyero mpsbols m®ds 35Mmds BHM0dgd0sb Bactrini s Endotheniini.
3390056 Bactra 0©9bGH0R030M9dwwos 5 Lobgmds, a35¢M0sb Endothenia 3o 4 Lobgmds.
LOHgMOIMS LEdMW MM OSRBMBBH03S BIBIMIS 3960GIMMO LEHMYIIBHOOL 539dgdols
d0bg30m.  OPILEBHMMYPIMWOS, MHMI  SPOOEbME  Lobgmdoms OO  MIMmIZEGLMDS
dmbmE03wem0s, 35000 0053M IBOO6S3L 03wolido. godmbs3zeroll FoMdmoagbl m®o
Lobgmds - Endothenia genthianaeana Hb. oo Endothenia carbonana Dbld. ®m3ol 0dsgml
00965 5006086905 0360006 BYdEgddMOL Bsmzw0m. sbodbmE Mgaombdo sdmbgboen
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LObgMOIMS 603MT9gd0 0BIbYdS B 3E)-393JMBMMAOL BMME Moo 0bLEHOWEOL Logmbom
30330 gddo.

Introduction. In 1985-88, an expedition was conducted across Georgia to study leafrollers,
organized by the St. Petersburg Zoological Institute of the Russian Academy of Sciences. The
southeastern region of Abkhazia, which includes the Ochamchire and Gali districts, was the focus
of our research. Both Gali and Ochamchire are coastal regions. Gali is bordered to the east by
Tsalenjikha district, to the south by Zugdidi district, to the west by the Black Sea, and to the north
by Ochamchire district. It was in these areas that the data were collected for further research and
diagnosis [1].

Goals. The discovery of representatives from two tribes, Bactrini and Endotheniini, within
the family of leafrollers, and the analysis of the collected data. A tribe is a taxonomic rank used
to group genera that share certain common characteristics. It is positioned below the family level
but above the genus level and is widely used in the classification of the order Lepidoptera.

Objectives. Laboratory processing and faunistic-systematic analysis of leafrollers collected
in the mentioned region.

Materials and methods. In the field, during expeditions, Imagos were collected at night,
from 9:00 PM to 2:00 AM, by setting up a DRL lamp near the screen. Occasionally, a quartz light
source (PRK-2 lamp) was used. The collected material was processed at the Zoological Institute
of the Russian Academy of Sciences, in the so-called ZIN laboratory. For morphological analysis
and the identification of distinguishing features, a binocular-stereoscopic microscope was
employed. Genital structures were treated with a 10% KOH solution, and their drawings were
made using the Gorodkov drawing tool [2]. The processed specimens were compared for
identification with collections from Asia and Europe [3]. The final determination of the taxa was
based on the genital structure, with references from V. Kuznetsov, A. Danilevsky, and G. Parulava
[4, 5, 6].

Discussion and Results: It is well-known that the coastal region is relatively poor in terms of

fauna, as the sea acts as a significant barrier to the spread of fauna, serving as an isolating factor.
However, in the study area, this factor is partially compensated by the presence of Colchian forest
thickets and impenetrable shrublands. In settled areas, compensation is further provided by
orchards and agricultural plantings. Additionally, cultural landscapes are extensively represented
by vineyards, vegetable gardens, and crops such as tea, tobacco, citrus, and others [7].
As part of the broader study of leafrollers across Georgia, specimens were collected from the
southeastern part of Abkhazia, specifically covering two administrative units: The Ochamchire
and Gali [18, 19] districts. The diagnostic analysis of the collected and labeled material revealed
that two tribes deserve special attention. From the tribe Bactrini, the following species from the
genus Bactra (Figure A) were identified:

> Bactra lancealana Hbn.

(Kuznetsov, 1978; Parulava, 1987).

This species is widespread, it was recorded for the first time in the fauna of Georgia. Its
larvae are found on the stems and leaves of herbaceous plants.

The imago, with fully extended wings, measures 14-18 mm. They fly in the second half of
July.

Specimens were found in the surroundings of Otobaya (1 specimen) and near the Zugdidi
Botanical Garden (2 specimens) in 1990. (G. Parulava).
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Complete scheme of genital structures, in accordance with V. Kuznetsov.
Figure A. Bactra Stph.

i

Figure 1.

Explanations of the inscriptions on the male genitals shown in the Picture: Cor - socii; a7-
edeagus; k- caulis; 10 - juxta; Bepur. Ozx- Apex of the edeagus; cakk. - saccus; Bepur. Cakk — Apex
of the saccus; xyx - cucullus; Bepur.BaB — Apex of the valva; 6a3.o — basal outgrowth; rer -
tegumen.

The following species have been identified from the genus Bactra Stph. [13, 14, 15,] :

> Bactra furfurana Hw.
(Pirce, Metkalfe, 1922; Kysuemnos, 1978; Bradlei, Tremevan, Smith, Hargreaves, 1979; Ilapyasga,
1987).
It is widespread everywhere, including in the Caucasus, nevertheless, it is a new species for the
fauna of Georgia. Its larvae develop on the stems of herbaceous plants.
Imago with wingspan is 13-18 mm, flies in July.
Specimens were found in the vicinity of Agubedia Monastery (2 specimens) and in Lagodekhi (2
specimens) in 1986-1987 (G. Parulava).
Genital structure is given in Figure 2.

> Bactra lacteana Car.
(Kuznetsov, 1975, 1978; Parulava, 1987)
It is widespread everywhere, except for the northern regions, nevertheless it is a new species for
the fauna of the Caucasus and Georgia. The Larvae probably feed on grain plants, the nutrient
plant for Georgia's conditions needs to be determined.
Imago with wingspan is 13-17 mm, flies in July.
Specimens were found in the vicinity of Agubedia (1 specimen) and in the Lagodekhi nature

reserve (2 specimens) 1986-1987. (G. Parulava).
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Genital structure, Figure 3.

> Bactra bactrana Kenn.

(Kuznetsov, 1975, 1978; Parulava, 1987)

It is a widespread species, but it is new for the fauna of Georgia. Its larvae feed on legume stems.
The imago with the wings spread is 12-15 mm. They fly in July.

Specimens were collected in the vicinity of Bedia, 1987. (G. Parulava)

The genital structure is shown in Figure 4.

> Bactra robustana Chr.

(Kennel, 1908; Kuznetsov, 1978; Bradlei, Tremevan, Smith, Hargreaves, 1979; Parulava, 1987)
It is a widespread species, but it has not been found in the Caucasus, it is new for the fauna of the
South Caucasus. Its larvae feed on cane (especially Scirpus maritimus) stems and roots.

The imago with the wings spread is 14-20 mm. They fly in July. In Georgia, 2 specimens were
collected in Bedia area and 2 specimens in Lagodekhi nature reserve, 1986-1987 (G. Parulava).
Genital stricture is given in Figure 5.

From the tribe Endotheniini, Endothenia Stph was recorded in the same region. (Figure B). The
following species of the genus [16, 17] :

> Endothenia marginana Hw.

(Kennel, 1908; Pirce, Metkalfe, 1922; Kuznetsov, 1978; Parulava, 1987).

It is a widespread species, inhabiting everywhere across the entire Palaearctic. The larvae develop
on composite and labiates plants. The imago has a wingspan of 12-16 mm. It flies in June and July.
Specimens were collected in Georgia: 3 specimens in the vicinity of the village of Tagiloni, 8
specimens in Dikhazurga, and 38 specimens in Lagodekhi, between 1985 and 1987 (G. Parulava)
Genital structure is given in figure B (6).

Figure B (6)

Bepus.kyn
e

e

Definitions of genital inscriptions are given under Figure A.
> Endothenia genthianaeana Hb.
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(Kennel, 1908; Spuler, 1910; Kuznetsov, 1978; Bradley, Tremevan, Smith, Hargreaves, 1979;
Parulava, 1987).
This species is widespread everywhere, it is recorded in almost all regions of Georgia. Carnivorous
larvae develop in the flower stalks of tea trees, carnations and other similar plants.
The imago with the wings spread is 12-19 mm. They fly from the end of June to September.
7 specimens were found in Tagilons, 3 in Saberio, 48 in the rest of Georgia.
Genital structure is given in Figure 7.
> Endothenia nigricostana Hw.
(Kennel, 1908; Pirce, Metkalfe, 1922; Kuznetsov, 1978; Parulava, 1987)
It is a new species for the fauna of the entire Caucasus, including Georgia. Its larvae develop on
the stems and roots of smallpox plants.
Imago with wings spread 9-14 mm, flies in August.
3 specimens were found in Dikhazurga, 9 in the rest of Georgia.
Genital structure is given in Figure 8.
> Endothenia carbonana Dbld.
(Pierce, Metkalfe, 1922; Kuznetsov, 1978; Parulava, 1987).
It is a new species for the fauna of Georgia. Its larvae grow on soft ivy.
Imago with spread wings is 10-14 mm, flies from June to September. 2 specimens were found in
the vicinity of Okhurei, 107 specimens were found in the rest of Georgia.
Genital structure is given in Figure 9.

Figure A. Bactra.

Fig. 2

Fig. 4
Fig.A. Bactra Stph.
2. B. furfurana Hw. 3.B. lacteana Car. 4. B. Bactrana Kenn. 5 B. robustana Chr.
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Fig. B. Endothenia.

Fig. 9

Fig. B. Endothenia Stph.
7. - E. gentianaeana Hb. 8.- E. nigricostana Hw. 9. - E. carbonana Dbld.

Conclusion
An analysis of the specimens collected from the southeastern region of Abkhazia,
specifically from the Ochamchire and Gali districts, revealed that the genus Bactra (Bactrini) of
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the family Tortricidae (Lepidoptera) consists of 5 species, while the genus Endothenia

(Endotheniini) is represented by 4 known species. The species of the genus Bactra differ from

each other based on the shape of the valva parts of the male genital structure. The species of the

genus Endothenia, on the other hand, can be distinguished and accurately diagnosed by the shape

and size of both the valva and the edeagus. All nine recorded species are important from both a

faunistic standpoint and in terms of their relevance to agriculture and forestry.
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11.

12.
13.
14.
15.
16.
17.
18.
19.
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Abstract: The presented work discusses issues related to the formal definition of the so-called
independence of Abkhazia, occupied by the Russian Federation, and the main directions of its
geopolitical interests in the modern world. The discussion also focuses on the direction of
relations with the main political powers in the Caucasus region: Russia, Turkey, the rest of
Georgia, and Western countries. At the same time, the model of formation of the ,independent
Abkhazian state“ is analyzed. Here, emphasis is placed on the cultural and civilizational processes
taking place in the world and the Caucasus today, including geopolitical factors, which are
particularly problematic in the occupied region. We would also like to note that Abkhazia has
become one of the epicenters of confrontation between external geopolitical forces. It has special
geostrategic importance, especially in terms of the interests of those political forces that are
actively competing for control of the region. It is noteworthy that the above-mentioned work
focuses on the so-called partnership relations of occupied Abkhazia with Russia, Turkey and
Western countries, possibly based on what each of them represents in terms of its strategic goal
- the preservation of national identity and the choice of the ,main geopolitical vector for the
development of Abkhazian statehood®. The discussion will concern the content part, according
to which a kind of novelty of the presented work is the assessment of the research subject and, in
general, the provision of a proper analysis and conclusion of the current topic under discussion.
Keywords: Georgia, Occupation, Formation, Partnership, Identity.
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Abstract. The paper presents the factors determining the geopolitical situation, their impact on
Georgia's economic stability and security; discusses the challenges created in the region by the
interests of the West, Russia, and China; focuses on the geopolitical and geoeconomic
circumstances that give Georgia an advantage and, at the same time, along with great
opportunities, pose significant threats to its independence and sovereignty; provides opinions that
focus on the development of a multilateral state strategy consistent with the laws of political and
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economic development in order to neutralize the threats of relations with superpowers. The
paper develops the idea that the realization of Georgia's aspirations, the continuation and
strengthening of its geopolitical and geoeconomic role largely depend on its choices, ensuring
internal stability, and the ability to "unswervingly and unslavishly" accommodate the interests of
strategic partners.

Keywords: geopolitics, geoeconomics, economic stability, economic security, economic
integration.
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Abstract. The influence of the K salt of 2,4-dichlorophenoxyacetic acid and small concentrations
of 2,4-D derivative metabolite 2,4-dichlorophenol on the development of lipoperoxidation in rats
was studied. In rats, the activity of malondialdehyde, a secondary product of peroxidation, was
determined at the same concentrations of the test substances. In animals of the same group,
changes in the activity of catalase (KF1.11.1.6) and superoxide dismutase (KF.1.11.1.6), the main
enzymes of the antioxidant system, depending on the exposure, were studied. It was established
that in the studied animals, from the metabolites used in the study, the process of lipid
peroxidation is more intense with the participation of 2,4-dichlorophenol, compared to the K salt
of 2,4-dichlorophenoxyacetic acid. The opinion is expressed that, in the group of animals exposed
to 2,4-dichlorophenol, although the activity of superoxide dismutase is high compared to the K
salt of 2,4-dichlorophenoxyacetic acid, we believe that the synthesis of superoxide dismutase in
these animals is more intense than it is required for the lipoperoxidation process as a primary, as
well as for the utilization of secondary toxic products.

Keywords: Rats, 2,4-Dichlorophenoxyacetic Acid K Salt, 2,4-Dichlorophenol, Peroxidation,
Lipids, Stress.

091535¢0. EPIOLMZ0L BdOMBGIOML 3HO0MMOEIGHME? ©sTSB0BIMMIOMSE 0MZEYds
016936030 5 bPOM3MAEMMO [ys6rmgdo. SbMOMMIMY96mE ©s35306dMMYIgdL TG0l
36M0mO0E9GH0 39030300 30937136905, 39603030@Yd0L LoLEgdo@Emds Asdmygbgdsd
dombygmmdo  d9g3M0  3MOMdEgIgdo  FoMdmdzs.  dsom  dmeoL  860d3bgermgsbos
AMJLOZMEMPOMOO0 S 93N MYOMM0  3MMIYTGd0. 2obLO3MEMGOME  L5ToTOMGISL
Do60moagbl da®moo 39Md030Yd0 96 dolo T9@sdMmmoEgdo, MHMIgdoi d90dEgds
Bosogdo 537990l M59ybodg sm9gMEo Hgwo. Bsmo sOBYOMDdS dombingMmliogzol
00909090s.  3MmEbowo  MmGmYsboBIGOOL bMMTsermEo  gobgz0msMgdolmzol ghm-gMmo
36003690 ™m3560 R5dBHMM05  M930LRIWESOZOMM S BYobyM®  obga3sL  Fmeob
Boesblol  s®BYdMBdOL Fgbo®BMbgds [8]. Fomm TmEOL H@bolfmOMdOL ©sM®3g3s oMol
Pobodommds  3500my9gbMHo  ©953509d9g30L  A9B30MGOOLMZ0L, SRMGMNZY VIR MJOYICO
9990656900l 53bJi00ols s I 0sbMdOL ML3zg30Lmgol [14, 15].

Jo80om6  ©s35006d9MH90gdls IOl 560056 olgmo 603009093900, OMIWIGOLSE3
3o9Bb0sm  Mbs®mo  3mEbow  MmMsboDdGOTo  goddBHOMIMMb  3s30LvIRIESO 35060
3962306 3OM(3gLYdO0 @S Q93 gbs  0dmbomb  MmMPsboDBIoL  SBEBHOMILOIBEHIM
LobBgdsbg[6,7]. sbgm b030gMadYdL F093MBYds BYBMJLOdsMTo35L FoBmgdwyengdo,
3960dm© 2,4-00dwm®mR9bmduoddsmdzmegs (2,4-D),  dobgob §o@mdmgdmmo ds6rowgdo s
996M900.  50bodbmwo  396MHd030O  MdmEYbodg  s;mgmwo  fgwos  2s9moygbgds
Lodomzggermdo,  bemgwolb  dgm@bgmdsdo  LsMgzgws  93gbstgqdol  Hoboswdwgy
LSOO AM3gs[1, 2, 3]. 2,4-odwm®x96mMJlodds®dss35, Aol Fo@MBmgdreo dsGrowgdo

61


mailto:murad.garuchava@sportuni.ge
mailto:aza.revishvili@sportuni.ge

5 909900, OHMIEGO03 15305600 899500396 Mdso (F9fimbocro BogzmogMgdgdols Lsboom)
990339396  ©©0MmJLobYIL  gosBbosm  3mEbo  MERBOBIYGIBY, MIgBgbo  3bM39wdbY
2BJ30MmbsE Mo 39N S300L MbsM.ox0M9M39 39639OMAEMw0o, 3MFBHRbMMo s Lbgs
®30L90900 [9, 10, 11]. 3bmdoE0s, 530939 B96MJLOATsGB5358 s Jobgsb Homdmgdero
3963030©9d0L 293960  gmiEbo  MOYBb0BIGdTo  bEHOMJLOBEHMOO  LobEgdol
99950996900 3083mb9gb3HJOoL 9J3H03Mmd0L (330gds. LJOLMZ0L FIMYIML 53 XyIBOL
5350063996 90gdbg F0dE0bsMGMdL 335300 3MmbEHOME0,6md olbobo  39Mdoomwo
©MHBo» 56 dmbzbgb 3mEbow MmMA60BTGdT0. M35 gu 96 JoBMOOEbIZL Fo sOUBYGDdMDL
00mbygMH™do L3990 3mbEIBEGHME05HY IO MHYOOm. 5J9sb A5dMIObsegy h396
505 335436 Loxkxdzgwo 3035M9MEMmm, MMI 53 39MdO(30Id0L s dobo GmJLozmeo
393H90MmE0@q00L 33009 ©MHBGdoE 30 9O Hghab A93cgbsl  EmEbowo MmEMABOBIGOOL
MX 099030 39Go0MME,  d0mJodoe  ©d BobomEmyomed  3Mm3guYdby.  mvy
3930035¢00L{obgdm 0dsLo3 OMI, 2,4-0dwmdx9bmJloddsMT5358 F9EHIVMOEHIO0 ©
BsBgb0 Mr0mMm©abmds(BIMaMO 3 BoM0gdob,sl939 909MHgdOL Lobom) s30Ws F9©fg3500s
3MEbOo MmMsb0HBdGO0L VX M9Egdd0, WMY03MM0s 3080JOM™, Jsb Fg0dwgds sG®BYdOMO
3930965 IMIbEObML MY M0 1530BGIWO MIOZILJOIOM I:b235DY.

3309308 d0Bsbo s 53m356900. BgIMOIMoEsb 250mIobotg 330930l Jobbo
©530L5bgm  89239L%03ems  2,4-0JwmOHRbMJL0ddoMTo358 s oo HomImgdmwro
393H90ME0EGH00L B0 306:396E309d0L 2530 9bs 30MHMea390d0 BEGHO0MILOIBEH MO
LobGgdol doMoms 3mA3mbgbEJIOBY, 9JudmBoEEOLIYE IBM30IdIMWgdom.  33¢930L
09092000056  250m30bsMmg  45dMma39BHobs  sL3zbs v 3bmzgwgddo  IgLfogeroro
503009M70930L 293w 9bom  gsbgzomo LEHMILOL  ob30MIMGIsDY. ILbmEo  FoBbols
296LbMM 309w gdHE 29930Y303J F999a0 59M36gdOL Tgiermergds:

1. 99339bFogams  9BGH0MJLosbGHMEmo  LolEgdol  sMexgMHIgbGmwo  3md3mbgb@o,
doembol 0w y300,MHMIgog  FoMImMoygbls  3MFBHoRbME, AgbmEHMJLozmem s
3963960 Mm99 bsgHols.

2. 39239L093s  96EGH0MJLOIBEHMMO  LoliEgdol  ggMdgb@GHwmwo  3m33mbybEH9d0,
bm3gdmdboobd@ebs  (KF.1.11.1.6),  G@Iwol  doMomso  ©sbodbmagdss
191390 MJBOEOO  SBOMBMIO3OWOl oMby [godsEOL BYobas® s 9bgds.
3MIM3g 09308  dmddggdom  360dgzbgwmzsbos  ggMdgbBHo  JoGowsbs (KF1.11.1.6),
3903 9HIbL FYoedsol Bgx9b0l sl fywrow s 9605 s.

33g30L Mmd0gIB0 ©s IgOMPOZIs. 330603905l 3oFoMIMIOOm 30MMH39d0L  1sd
X29IBDY. 0000MYM ¥ 95330 33993s n= 10 gbmggwo, dsboom (120-130) a6. 359mgz0949bgo
B39bL 8096  2,4-0drmMm5396mJlods6B5535L 03MMdME0 BHMIBLRMMTs3008  T9YYRO®
0©96G0x803E0MGOMMO  39Esdmmo®gdo:  2,4-0dwm®mR9bmdboddsMdnogs @ 2,4-
©odwmOxzgbmwo  [12].  gsdmgz0ygbge  mGogzg  Ls33wg30  3M935M0EHOL  9MHMbsoMO
3M6396@®Ms30gd0 - 0,4 IIAK. 1IIAK=0,030/c0.  80360™d)e0 3607935053)Jd0 306000533900l
MmM560b3d0 9923903005  3NFBofiemegol  GHEModBHol  gbom,  ©@obsdsGHol  Labom,
3060593900530 4963mmM3b0  L3gEoswM 153390096 goMIE. (bM3gEgdolm3z0L

Pgarol dofimgds s® ogym G9BOM©MEo. 3BM39wgd0 239935 9OPBI0MO 3MbEHOMEOL
30600903d0. 393396Mo@wGs (20-22)°C. 12bo LodbyEol s 12bm LobsmEol 30MHMdYdTO.

WHdMMSGMOH0ME0 33¢0930L Md09JAL FoMdmoygbs 30609339006 s©gdmwo
Lobbero, ®mIwol  396@MoRMyMmgdom, 1500 d6/Hm.-do, GHmwo FmEmEemdol 393@sbobs
@5 0BM3OM3bMEol ©sdoGHgdom doz00gm 15330930, LsFMTsm Lobberol 3esHAo,
90530l blbsMo. dorgdmwo FMsEol blbsmo g939obgom s gobsbogom (-17, -20) °C

62



3060Md90do. 0g0 359m3099b90m B3960 F9damdo 33¢93900LM30L, 3gMHdME 300 MoY39dd0
©03m39OH Moo 3b6G0mJlobEGHWGmO 53963963900l 39O BIL Qo
1939MH Mo EOLAMESBIL 50 9bMdM030 39bLsBEOZOOLMZ0U.
19390 MJBOEEOLAMESBIL 5dEH03MdS 2563LsDBWIMIM 335M39B0bBOL BR300l Jobggzom,
406 69 FowEob LogMmdgHy. gobmdgzs B35EIMIm Lofyol dYMIsMgMdTo S 335M39EH0BOL
53962300096  20(m-0l 89909y  39BHOIWIBIL  9dBH03Mds  29b3LsBPIMg  30b9BH03MOO
8900Mm©om, §Y5¢rdool Bobaol 30MHa3oMo  MYuoLEBMsEoom [13]. ool Log®om
50 9bMds 2563L5DP3MI0 dMYORBMM©OL TgmnmEol dobggzom [4, 5]. dMgBRMOEOL
9543030L LYIBOYIS© 309969000 39d5LOL ¥ 06EHOL eyl G - 250. 0,01%
(W/V), 9005600l 4,7% 5 3eobgm®mdgegsl 8.5% (W/V).

900900 39gag00L gsblxs. 3bm3ggwgdby 330603905l 35bYbom 30 POl
2960530Md580. 3533000MPOM 1533w930 39Md030YdOL HBgdmddggdol J39d dgmeo
3539930l J(39350. 9909Rbgm©s Fsmo JobLb33900 3930 LOZMBEGHOM®WM X aMR3MIb
090Mmgdom.  3900mE, 2odmbsGwo  Jmbom  bm®MIsermGmo  bgzmwo  LolEgdol
5056900l Bodbgdo.  bobdmzwg  3sLoEMdm, 998y s0aBbgdom.  2o69dy
29900005693 qdDg ©95d309 9339M© 3JMmbom Fodmbodmero. 939m90bg6 Mbgdewrog
9tdM5MmdgOL s 93wwgbbgb Lbgs Lod3GHMIGOL. 30MMoE3900L  Slgmo  FEYMTMYMDS

439w9bg M3 259mbsEo ogm 20-sb 30-owgdoy.

Y — JommbobEosemoidomo
33B03Mds e (313 960mJboEEoL3YGI Y
o — 33D
150+
6
1204

4

90+ 3

5

2

60+ :
30 5
3
2
101 4
1
6

L) ) T >
10 20 30
33u3mbogos Emygdo

Bob. 1. 2,4-00gdwm®m539bmdloddstadsogzol s dobgsb Fodmgdmmwo 993odm@odgdols
5050 3mb6396EGHMS30900L o3 gbs 30M533900L Lolbols IMsEHTo sbEGH0MILOWIBEH MO
LobBgdol 139MT96EJOOL  5gBH03MdIBY @S 39MHMJLOSEO0L 3OM(3gLOL  49b30maMgdsDY
99L3mBo300L5Y0 WF0300YdIEGdOm.

3bGH0MmJLoBEGHMOO  LolGIdol  Fgdsygbgo  3m33MbgbBHJdol 339350 bob.1,

33983965 M3 Foemboll 0sEI30OL 899(33900Mds 30039008 Lobberols dMs@do

MR Jo0owos 08 3bm3z9wgddo, GHMIWIOHBIIE 39¢9MJOOm 2,4-0dwm®ma39bmerols
63



33e935L  (@Oo  2), 2,4-0dwm®mx9bmduoddomdzegol K-ob dsrowomsb 8gwstmgdom
(0690l). 53 99dmbggzsdo Mbs 30x30dOMm, MMI 2,4-odwwm®Omnqgbmeol  dmddgpgdol
©OML  5Powo  5J3L  gobyzomo  LEHMGLOL MAREO  0bEBLOME  2sb30MMYO 2,4~
0O RB96Mmdl0dTsMT5935L K-0b 85600056 900069000.

o3 dggbgds  1LY3gMMJLoEEOLINEHSbIL  FgI3E39WMdL,  2,4-0dwmOmRBMEOl
0900bgz935d0  FoO@o0s Fo0owos (8O0 4), 2,4-0dwm®xg6mdloddsmdzogsl K-ob
3500w J9s6gd00m (3OO 3), Joasd dglsdergdgeos 08 3bmggergddo, GMmIwgdos
08945390056 2,4-000drmO 3960l Bgdmddgogdol 4398 dsmdo 1y39mHmdloEolidm@sbals
LobmgHo B0dEObsMYMOL »BRGM 06EIPLOMMS®, 300MY Ob BoFoMmMs 03M3YMMILOEIEOOL
LGHOILOL  OML  (omdmddbowo  30639wso  GHMJLogzmEo  gBIdMMOE OOl
MEGHoWobsgoolbomzgol. b 300093  09odergds goxgoddmm,  Omd  wyxGgdo
©@03m39MHmdloo  BEMILOL  ©OHML  by3gHmJloEOLAMEHIBL  JMbBMOIs0mwo
330w gdol OML  9& bgds dobo  BMmerg3oEd  30M39wso 39O MJloEsEO0l
36 3HJooL dmbergBzs, ol J9ga9s3 30M39Wso 3gMHMJLosE00L 3MMEYYEgd0
396 595005369096 530560 5gEH03MdL.

396Ub303900  LYYOSMO  235d3L  39BHIWIBIL  FgIMb393500. Yz9wsDg  FoLowro
399 sBsl 5dBH0gmds 30300090 Bo33zeg30 3b™39wdoL 00 XaRdo GMIwgddsi doomgls
2,4-00gwm®mx9bmmo 0,4 IIIK -b 3mb39b&H®o300m(86©006). o d1b306H0309,
36GH0MmJLoBEHMOO  LobEgdolb  B3gMTgI6EJOOL  259dGH0MMIdOL  Fggaos G®md  obobo
5Q30Ws 9bgbgb 59539 LOLEBHIIOL OMAMOF 30MH39WOPO, 1939 IJNMHO 3O MOYIEOU,
doermboliosg3ool 063000Mmgdsl (Bob.1).

50239500 B3960 330930l LERMIzgEbg F9odEgds O39L3300m, MMA: OMyMO 3 2,4-
09O RBg6mdl0ddsMTg935L K-0b do®oo,sl939 doligob Fo®dmgdwgaro dg@edmeo@ol 2,4-
©O0JwmOBgbmEol sdso 3:mb3gbGHMs30900 bgwl MFymdgb 30MHmoa390d0 o030 gdol
3960mJbos300L 3OMELOL gob3zomsMgdslL. gl (33¢0gds F98MObEJds 39MmJlooEool
36MHMELOL MHMYMOF 3003900, 51939 MOS0 MMV IOOL 5dEH03MmdOL FoBOHWOM
d9L50530B5 9BEHOMJLOIBEWMMO LoLEYIol sJE03mdOL 9d30MJd0m. b 33EOEYdS MRGM
06@9bbomEo  8080bsMmgmdL  2,4-odwmmxzgbmmol  dgdmbggzsdo, 3069 0039
3063965300 2,4-0dmm3396mglodds6mds5358 K-0b do®rowro Mmb.

3590g9gbgdeo @M o@MSs:

L. a90Bsgzs 3. 196mduodds6Tzo35L Hommgdmwo 3963030 JO0L  GHEBLGRMEOTsE0s
530300 396MHT0.OLYOE 305 BoMmEMAo0l 3936096090505 MJGHMEMOL LodgabogMm
bseolbol dmladm390ws. mdooLo,2003, 23.34-51

2. Lodomrmggemdo  99mbisggbgdes  69ds@smmero  39LGH0E0Yd0L  Labgwdfoxm
3o¢o. 2019;

3. ©3069605 0.,55535¢00d9 3., OO0 T.,%935b5dg 6., {99090 3., 35303539 4., mbosbO
0.,3983H03E0J00L BHMJLOZMOMDS S MLOBOMbM godmygbgdol 3006(303900" 36mdsMo,
9. 2012.

4.  Bradford M, arapid and sensitive method for the quantitation of microgram quantities of
protein utilizing the principle of protein-dye binding, Anal.Biochem. 1976, 72, 248-254.

5.  Goldring JPD. Measuring Protein Concentration with Absorbance, Lowry, Bradford
Coomassie Blue, or the Smith Bicinchoninic Acid Assay Before Electrophoresis. Methods
Mol Biol. 2019;1855:31-39. doi:10.1007/978-1-4939- 8793-1_3. PMID: 30426404

64



10.

11.

12.

13.

14.
15.

Hypolipidilnic and antioxidant activities of virgin olive oil and its fractions in 2.4-
diclorophenoxyacetic acid-treated rats I A. Nakbi. W. Tayeb, S. Dabbou [et al] // Nutrition.
-2012.-Vol. 28.N2 1. - P.

Cause-specific mollality of Dutch chlorophenoxy herbicide manufacturing workers I D.
Boers. L. Pollengen, H.B. Bueno-deMesquita [et al.] Il Occup.  Environ. Med. -2010. -
Vol. 67. N2 1. -P. 24-31.

Differential response of young and adult leaves to herbicide 2.4-dichlorophenoxyacetic acid
in pea plants: role of reactive oxygen species / D.M. Pamlino. M. Rodriguez-Serrano. M.C.
Roluero-Puertas [et al.] IT Plant Cell Environnl. - 2011. - Vol. 34, N211. - P. 1874-89.
Ddidigvni, Nwani C. Toxicity of the Herbicide Atrazine: Effects on Lipid Peroxidation and
Activities of Antioxidant Enzymes in the Freshwater Fish Channa Punctatus (Bloch) I C.
Ddidigwu N\vani. W. Singh Lakra. N. Sahebrao Nagpure [et al.] II ]J. Environ. Res. Public
Health. -2010. - 2 8. -P. 3298-33 12.

Differential response of young and adult leaves to herbicide 2.4-dichlorophenoxyacetic acid
in pea plants: role of reactive oxygen species / D.M. Pamlino. M. Rodriguez-Serrano. M.C.
Roluero-Puertas [et al.] IT Plant Cell Environnl. - 2011. - Vol. 34, N211. - P. 1874-89.
2,4-Dichlorophenoxyacetic acid effects on nephrotoxicity in rats during late pregnancy and
early postnatal periods I A. Troudi N. Soudani. A. Mahjoubi Samet [et al.] IT Ecotoxicol.
Environ. Saf. - 2011. - Vol. 74. N2 8. - P. 2316-23.

l'apyyaBa M. wu gp. Mukpobuonoruueckoe pasnoxenue 2,4-AuxnopheHOKCHYKCYCHOM
KHUCJIOTBI AKTHUHOLIETAMH, BBIZIeIEHHBIMY U3 IIOYB Pa3HBIX PernoHoB ['pysuu. Arpoxumus,
2002, N 3, c. 42-46

Cupora, T. B. HoBerif mozxos K HCCIeIOBAHUIO AayTOOKMCUJIEHWSA aJpeHaTuHa U
HCIIOJIB30BaHUE €TO IS U3MEePeHUs aKTUBHOCTH cymepokcmigucmyrassl / T. B Cupora //
Bompocsr mepunuaCcKo# xumuu. - 1999.-Ne 3. -C. 56-58.

Karosrosa-Cumeornosa D., IO.H. Kyrgmep u A.M. lllerxep. [lectnuunpl. 2011, ¢.269
Kammros ®.X. JlaToxuMmMusa TOKCHUKOJIOTUYECKOTO [JEUCTBUS XJIOPOPTAaHUYECKUX U
apomarudeckux coepunenuii / ®.X. Kamwunos // mepunusCcKmii BecTHUK bamkoprocTana —

2007.- T.2, Ne6. — ¢.76-80.

65


https://www.iloencyclopaedia.org/ru/part-ix-21851/minerals-and-agricultural-chemicals/item/313-pesticides

DOI: 10.5281/zenodo.14617014

JoOMEo FomdMmBMmdOL Hogro KxBLSMo 3MHmEdEol

$o63mgdol 3gdbememmaools 99849353905

53930 839605
©dAHMOMbG0, dmf3gmwo  39oyma0, Lodsemzgwml  Ggdbozmeo  mboggdLo@gdo,
J080996M0 &9dbmemao0ols s 3@ MA00l Bo3GHIEH0, 39600 3Gzl 67, Mdoobo,
bogo®mzgem;
akakibokeria@gmail.com
begom dbgersdy
©JAHMM0,  sbobEGHIBEG  3OMBILMOO,  LoJeMmzgwml  GH9gdbogmeo  mboggdLod o,
3OOMwo 3936090939008 s doMLOLEJIGO0L  0b0bgMHObyoL BIIMWEIGHO, WIZOM
3165803300l 17, mdoobo, LodsGmzggem.
9969 e
©MJAHMM0, LMEoMIdMo  3OMBILMOO, LodoOmzgwml  Ggdbozmmo mboggdLo@gdo,
3OO wo 3936090939008 s doMLOLEJIGO0L  0b0bgMObyol BI3MWEHIGHO, WIZOM
3165903300l 17, mdoobo, LodsGomggem.
Bso0s d9bageros
Jodool 53509300 MJGHMM0, Imfizgwo  3OMBILME-Tobfogzwgdgwo,  Lmbwdol
Lobgadfoxzm  MboggdlodgdHo, Lsdmbgdoldg@yzgwm  dgabogMgdsms,  Fsmgds@ozol,
A996mEma0900Ls @S BoMmTs300L B3N WEHIAHOL  Jodool  FodsmIengds,  o.
300333l 35056 61, Md0E0LO, LogdoMmzgum.
36BmO 983000
©MJGHMM6EH0, LoJoOMzgml 39dbozmemo »bogzadLo®g®o, Jodom®mo GHgdbmermyools s
39GHOMHR00L 3939 GHYEH0, MOOEPOLO, LdJsMMZIeM.

BLEHIBHO. o0 KBLIMO 3OMPMIEHIOOL 3Hgdbmemangdol 89dmTsgzgds 0sbsdgMm™3Y
bObEgMdOLOM30L 39EHO® 5JGYIPWIOHO 09355, BMLIBEIYMDS 98EBYd0m 9d09dL Sbowro
1539dM36m obsbosMYdEgdom F9Jdboer 3MMPIEIOL, MMIYdom 396906030 0o
5653539000 0d69ds  ©odBsIOME0 s 5FoLMD  Lo®mgderol dmIGsbo X sbdGY-
MdOLIMZ0L, HMIGoE oLOMGdIO 046905 MMYME 3 5303900, 0l SB530560 5¢30sb7dOLS
@5 B3MOELIGHYdOL 3390000 Mo30MmbTdo. B396 93004935390  JoGOIMIO  BHMHOEFOIO
639955535 3O JGoL 35H360L G9gdbmemaos Mozl sdsdgdom. dmyqbligbgdso dshimbo
JoOHME0 565853 JMH0SMEMO 31 GO0 39933000M9Md0L dgawos s oo 3owgds Mg-
30096006090 m0s Ib350sLb3s ©s535©YdOL BoBoMm9dgo 5@530s67d00LIMZ0L s B3ME-
ALIgbgdOLsM30L [1]. 0l OYEHE 3OMOIGL HoMBMoygbl. dosMm0s JobgMowMo bog-
009690900m, 30GOOMS M¥) 30353069000. MOBOL sFSEJdS 30 3093 MBOM SFO-
(9ol olgs3 ©oMgdMer Bofimbl dsbdo Fgdogoo LAY JMHMTIBYNOLORSD  gob-
bb303900  333mbgbGH0m. 535LMB, MIBWO BIOOMPOS PO3MEIGONO  boJoM 39~
wmdo  dobo  Im3m3905  LoMOMWgl 96 [oMmBMoygbl.  Bmps©s©, dofmbls o
0032)MG0LAsA356 3MIMOY)BH90d0, 36MdOE0s, MM bogrolis My bgs sOMIsEH0BoMYdMwo
6030096090930l ©oEGds 3Bs 3OMEJBH Y 8080bsMGMAL. B39b d9dmbggzsdo mogols
56535 dg@obs MBpdwmE Mdgdo dm3zsbobgm s 899y ©o353PsIm ,obswo
dofmbo”, ®sdsg bgwo Tgmfigm Lsdmemm 3OHMEYIEGHTo  MeRErol  89d50y)bermdsdo
5ML90ME0 60300096 9d900L LMY A5LZEISL S SbdO 580bMTz93MM0 3033 gdlgdols
Bo9mMyo0d9dsl.  3304OMdm, F9d8s390090  B9dbmemyos ,oboswo  dshmbo  msgemol
©56535@0m“ Loob@GHgMglm s oMGdIMWo 3OMEJBHO 096905 OMymOE Mogolbo Jodow®o
66


mailto:akakibokeria@gmail.com

09095003960md0m, 0Ly MmOABME3EH03MM0 FobILOsMYPdW GO0 s Fobo ITDOEIdIOL

09099853900 ¢9gdbmemaoom.
153396dM LoEYz900: 03997935 3OMPMJEO0, Bofmbo, BsTsEH0, MMYBME93E035, MOBEO,

&99bmem0s.

DEVELOPMENT OF PRODUCTION TECHNOLOGY FOR NEW HEALTHY PRODUCT OF
GEORGIAN ORIGIN

Akaki Bokeria

PhD student, invited lecturer, Georgian Technical University, Faculty of Chemical Technology
and Metallurgy, 67 Merab Kostava Avenue, Thbilisi, Georgia;

akakibokeria@gmail.com

Sofia Dzneladze

Doctor, Assistant Professor, Georgian Technical University, Faculty of Agricultural Sciences and
Biosystems Engineering, 17 Davit Guramishvili Avenue, Tbilisi, Georgia.

Elena Sordia

PhD, Associate Professor, Georgian Technical University, Faculty of Agricultural Sciences and
Biosystems Engineering, 17 Davit Guramishvili Avenue, Tbilisi, Georgia.

Natia Shengelia

Academic Doctor of Chemistry, Visiting Professor, Sokhumi State University, Department of
Chemistry, Faculty of Natural Sciences, Mathematics, Technology and Pharmacy, 61 A.
Politkovskaya Street, Thbilisi, Georgia.

Anzor Gelashvili

PhD student, Georgian Technical University, Faculty of Chemical Technology and Metallurgy,
Thilisi, Georgia.

Abstract. The development of technologies for new healthy products is a very relevant topic for
the modern household. The population is constantly looking for products with new flavor
characteristics, which will be made with natural active additives and beneficial for health, which
will be acceptable in the diet of children, the elderly and athletes. We have developed the
technology of the traditional Georgian lactic acid product Matsoni with the addition of honey.
Matsoni — sour cream is a monument of Georgian intangible cultural heritage and its intake is
recommended for people with various diseases and athletes. It is a dietary product and is rich in
minerals, proteins and vitamins. The addition of honey enriches the already valuable sourdough
with up to three hundred different components. However, honey is widely distributed in Georgia
and is not difficult to get it. In general, in sourdough and yogurt-like products, it is known that
the addition of fruit or other flavoring substances affects the finished product. In our case, we
added honey as an additive directly to milk and then prepared "new sourdough", which
contributed to the complete transition of the substances in the composition of honey to the final
product and the formation of new amino acid complexes. We think, that the developed
technology with the "new Matsoni honey additive" will be an interesting and valuable product
both with its chemical composition and organoleptic characteristics and the development of its
technology.

Keywords: lactic acid product, sourdough, additive, organoleptic, honey, technology.
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Introduction

When we talk on environmental safety, about the environment, we often think of the
physical and biological components of the environment, that is, soil, existing vegetation, wildlife,
water, ecosystem management, forestry, and also forests. Therefore, this discussion of
environmental issues also touches on some issues of impact on social values. About 1/20 of the
total productivity of the biosphere is made up of agricultural products, which annually yield 8.7
billion tons of organic matter [1]. Due to the careful attitude to the world's forests, in all countries,
easily renewable (cheap) non-wood raw materials are becoming the main object of research and
development of complex and environmentally friendly technologies into popular products.

Environmental pollution remains one of the most pressing problems in the modern world.
According to the United Nations, 19-23 million tons of plastic waste enter rivers, seas and oceans
every year, which has an irreversible negative impact on the ecosystem. In this regard, the Black
Sea and the coasts of the Black Sea countries deserve special attention.

Household and industrial products made from polyolefins do not decompose in the
atmosphere; they slowly disintegrate into small fragments - microplastics, macro- and meso-
residues of which are found in drinking water, the human body, the placenta and the blood of
newborns and in fish and damage the endocrine system, cause infertility, hormonal imbalance
and increase the risk of cancer.

The environment is polluted by the most commonly used plastic products [2-4]:
polyethylene terephthalate PETE - (beverage, food bottles/cans, polyester diapers, etc.)
polypropylene PP, polystyrene PS etc. Polymer products. Macro- (>5 mm) and meso- (<5 mm - >
1 mm) microplastic debris pose a threat to marine mammals and birds, as they may mistake these
debris for food [5-6]. The solution to this problem requires the development of new technologies
that will reduce polymer waste in the environment by 50-60% and convert composite materials
into biodegradable ones, which is a guarantee of environmental protection from global pollution.

Picture 1. Yucca gloriosa.

The purpose of the research is to develop innovative technologies for the production of
biocomposite materials from the point of view of environmental safety. The new composite
material was developed by a scientific team by processing renewable raw materials of natural
origin (Yucca gloriosa) and polymer waste that pollutes the atmosphere and the Black Sea. The
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hot pressing method will be used to develop a biocomposite material with the best properties,
safe for health (no formaldehyde), cheap, and manufactured using simple technology [5, 6].

Our scientific group has proposed a new, cheap and accessible method for producing
biocomposites based on renewable plant raw materials, in which phenolic resins are replaced
with a non-toxic polymer material - secondary isotactic polypropylene and high-strength ,,Yucca
gloriousa“ fibers containing a large amount of fiber.

A very original method of obtaining fiber from the leaves of ,,Yucca glorious® in Pic. 1. using
sodium alkali is described in the works [7-10], where long uncut fibers without lignin are
obtained from its leaves, from which various products are made.

Methodology

To study the physical and mechanical characteristics of the developed biocomposite,
standard pressure forms of water absorption were used; Heat resistance, dependence of softening
on T° were determined according to "Vika"; The ultimate strength in bending and longitudinal
bending, as well as impact toughness were studied.

FTIR spectrometric research was carried out on a SHIMADZU “IRSPIRIT” device.
Wavelength 4000-600 cm™, mode - UATR; The microstructure of the biocomposite was studied
using an optical trinocular microscope with a Euromex ME 2665 digital camera.

Thermogravimetric analysis of yuca composite materials was carried out on TG209F3 Tarsus
in ambient air, the temperature increase range was 10 degrees/min, corundum - «-Al203 was
used as a thermally inert substance. Samples were heated from room temperature 250 °C to 5000
°C.

Development of a biocomposite. Yucca is a perennial, evergreen shrub that develops 1-3
flower stems, each of which up to 70 grams of flowers can be collected. The plant blooms for 20-
25 days, then the flowers wither, fall off and remain shiny. It is from this waste that the effective
growth and development stimulator Aleksin is created. It is highly soluble in water,
biodegradable, harmless, amorphous brown powder.

In order to improve the physical and mechanical properties of the resulting composites,
they were modified in the form of an adhesion modifier with tetraethoxysilane. which is a
colorless, odorless liquid and is used as a highly effective modifying additive in the production of
polymer composites, where its percentage was 5%. In order to improve the technological
properties, 5% of the powder obtained from the extraction of Chiaturi mining and processing
waste (sludge) was added to the composition of the composite, which ensures accelerated mixing
of strong yucca fibers, which manifested itself in a decrease in miscibility time to 1 minute.

Results and Discussion

The resulting samples of the developed biocomposites (Tab. 1.) are characterized by
lightness (in the range from 991 to 1178), high compressive strength (41.2-76.6 MPa) and
relatively high impact strength (7-12.5 kJ/m?). It should be noted here that the impact strength
of the resulting composites with mineral fillers based on isotactic polypropylene does not exceed
7.0 kJ/m?, which confirms that in our case yucca fibers are a reinforcing element. With high
filling, the water absorption of materials is 2-5%. Modification of these materials with 5%
tetraethoxysilane liquid reduced the rate of water absorption by 1.5-2 times, and the strength
properties improved by 10-15% [11]. Due to the introduction of 5% powder obtained from the
extraction of Chiaturi mining and processing waste (sludge), the physical and mechanical
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properties of the composite were preserved, the density increased slightly at high filling and
water absorption slightly decreased. But a technological effect appeared - reducing the mixing

time to 1.

Table 1. the physical and mechanical properties of the biocomposite.

Ne Relative | Compression | Impact Water
Composite density, strength, viscosity, absorption,
kg/m3 Mpa k]/m2 %
Samples PP + YGF 40 wt % 991 66,0 8,8 0,1
2 PP + YGF 60 wt.% 1090 53,5 9,5 2,0
3 PP + YGF 80 wt.% 1175 41,2 7,7 6,5
4 PP + YGF 40 wt.% modified
101 , 12, 1
with TEOS 5 wt.% 010 766 0 0
5 PP + YGF 60 wt.% modified
1054 , 12, 1,2
with TEOS 5 wt.% 05 26,3 >
6 PP + YGF 80 wt.% modified
11 45,4 , 1
with TEOS 5 wt.% 70 > 8,9 >
o s
7 PP + YGF 55 wt.% modified 1060 52.2 8.8 15
with powder* 5 wt.%

*Powder obtained as a result of leaching of the residue (sludge) of the Chiaturi mining and
processing industry.
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Chemical composition of bioorganic composite materials studied by FTIR spectroscopy. The
spectrum without modificationof Fig. 1. (cm’, y, m.n.), shows the characteristic absorption band
of the OH group in the region of 3000-3500 cm™; The absorption band in the region of 2851,
2920 cm™ is characteristic of the valence bond of the group —~CH:—; For the stretching vibrations
of the C=0O bond, a small absorption band is observed in the region of 1739 cm™ (for unsubstituted
reducing polysaccharides, this peak appears in many cases); The region of 1000-1149 cm™ is
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characteristic of the (C-O-C) bond; 1419, 1598 cm™! (CHaef); 1241-1316 cm™ mixture of aliphatic
and aromatic nitriles);
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Fig. 2. Sample 5. FTIR spectrum of PP + YGF 60 wt.% modified with TEOS 5 wt.%.

The spectrum of Fig. 2. (cm™, y, m.n.), The characteristic absorption band of the OH group
is observed in the region of 3000-3500 cm!; The absorption band in the region of 2839, 2874 cm-
!is characteristic of the valence bond of the -CH»— group (standing at the carbon atom Cs); The
absorption band at 2948 cm™! is characteristic of the vinyl (-CH=CH2) group; 1373 cm!(aromatic
glass mixture); 1454 cm! (-CH2-propylene); 1620 cm™! (C=C); Due to the substitution of the allyl
group, an overlap occurred, therefore the absorption band of the (C=0O) group is not visible;
Nitrile impurities are observed in the regions of 2339 and 2362 cm'; A characteristic absorption

band of the (Si— O) bond is observed in the region of 1155 cm™.
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In the FTIR spectrum of the Fig. 3. (cm’, y, m.n.), a characteristic absorption band of the
OH group can be observed in the region of 3000-3500 cm™'; The absorption band in the region of
2839, 2874 cm'! is characteristic of the valence bond of the -CH>— group (standing at the Cs carbon
atom); The absorption bond at 2948 cm™ is characteristic of the vinyl group (-CH=CH>); 1373 cm"
! (a mixture of aromatic glasses); 1454 cm™ (-CHz-propylene); 1620-1680 cm™! (C=C); Due to the
substitution of the aromatic group, an overlap has occurred, so the absorption band of the (C=0)
group is not visible; 2339 and 2362 cm™ regions show impurities of aromatic and aliphatic nitriles;
In the region of 1161 cm! a characteristic absorption bond of the (Si — O) bond is observed; 900-
1034 cm! (C-O-C); 700-600 cm™* (Si-C).

Thermogravimetric analysis of yuca composite of samples 4, 5 materials was carried out on
TG209F3 Tarsus in ambient air, the temperature increase range was 10 degrees/min, Samples 4,5
were heated from room temperature 250 °C to 5000 °C. The temperature was chosen based on
the nature of the yuca biopolymer, since the material is organic, the mass loss of each of them at
500 degrees was about >90%. Thermogravimetric analysis allowed us to study the thermal
destruction of "Yucca gloriosa", which is observed by the TG curve. As in the case of sample 4
(PP + YGF 40 wt.% modified with TEOS 5 wt.%), sample 5 (PP + YGF 60 wt.% modified with
TEOS 5 wt.%), the material exhibits thermal stability up to 250 degrees, observing the TG curve
clearly shows that the main mass loss occurs in the range from 250 to 350 degrees, which reflects
the thermo-oxidative destruction of the Yucca material (Fig. 4, 5). This opinion is supported by
the DTA curve, which records the exothermic effect (265, 321 degrees). At the peak of the DTA
curve (314 degrees), the temperature at which the thermo-oxidative destruction reaction rate was
maximum is clearly visible. In the range from 250 to 425 degrees, the initial mass loss of sample
5. was approximately 84%.

TG /% c-DTA® /K
Mass Change: -4.91 %
Residual mass: 95.58 % l exo
F1
100 -
Mass Change: -70.39 % 1
, Residual mass: 25.15 % ro
80 - =
Area: -201.544 K*s.
Area: -268.283 K*s [-2
60 -
-3
Area: -170.043 K*s Mass Changg: -13.03 % F-4
40 - Residual mags: 12.10 %
L-5
: o [ -6
20 A Peak: 322.4 °C, -5.6 K
Peak: 441.5 °C, 9.94 %
Peak: 264.3 °C, -7.0K na [ -7
Peak: 443.3 °C, -7.6 K |
0 Residual Mass: 4.57 % (498.0 °C) -8
50 100 150 200 250 300 350 400 450 500
o
Main 2024-03-09 18:31 User: STUDENT Temperature / C
Instrument : NETZSCH TG 209F3 File : C:\Users\STUDENT\Desktop\mariam mtchedlishvili\Yuka2.ngb-st6
Project : Sample : Yuka 2 Sample car./TC : TG 209F3 std (AI203 support)/P Atmosphere :
Identity : Yuka 2 Material : Yuka 2 Sample mass : 8.9841 mg Corr/m. range : 0:0:0/2000 mg
Date/time :  3/9/2024 5:15:48 PM Correction file : - Mode/type of meas. : TG/Sample
Laboratory : Thilisi state university Temp. calib. file : TCALZERO.TCX Segments : 12
Operator : Mariam Mtchedlishvili Range : 20°C/10.0(K/min)/500°C Crucible : Al203 85 pl, open

Created with NETZSCH Proteus software

Fig. 5. Sample 4. PP + YGF 40 wt.% modified with TEOS 5 wt.%.
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Fig. 6. Sample 5. PP + YGF 60 wt.% modified with TEOS 5 wt.%.

The microstructure of the materials was studied using an optical trinocular microscope. As
can be seen from Pic. 2. an equal distribution of domains of different sizes in the matrix will
appear on the surface. However, small cracks and dents are observed. It should be noted that the
temperature regime of composite preparation has less influence on the microgram surface

structure.

Picture 2. Sample 5.

at 150 °C PP + YGF 60 wt.% modified with TEOS 5 wt.%

Tetraethoxysilylated polypropylene containing biocomposite.

Conclusion

The introduction of ,,Yucca gloriousa® in to the polypropylene composition reinforced the

composition, increasing the

impact strength by 2 times, the high filling (80 %) turned the

composite into a biodegradable polymer material, with the introduction of flame retardant. With
the introduction of Antipyrene, composites from combustible materials turn into fire-resistant
ones, which expands the scope of their use, especially in construction.
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Biocomposites obtained through the development of appropriate formulations and
technologies will be used to obtain relatively cheap building materials, on the basis of which it
will be possible to manufacture products for industrial and household purposes (tiles, decking
boards, various small parts). Tiles made from them can be used in the interior of the house: walls,
ceilings and floors, as well as in the production of furniture.

New biocomposite materials free from formaldehyde have been obtained - based on
renewable plant raw materials and recycled polymers - with improved physical and mechanical
properties, high environmental friendliness, simple production technology, meeting modern and
international requirements for similar materials.
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BLACK SEA COASTAL DEFENSE BY APPLYING NATURAL ANALOGUES

Melor Alpenidze

Professor, Doctor of Geography, Sokhumi State University;
26 Politkovskaya Street, 0186, Tbilisi, Georgia;
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Abstract
Discussed: anthropogenic pressures of Black Sea coast abrasion, negative effects of coastal defense
structures - provoking beach washes.
Confirmed: a). capital (walls, groyne) buildings: demolition and repair; weak ability to wave
resistance; high cost of exploitation; low economic effects; b). discretization of coastal currents,
beach washing, shore erosion.
Offered: Mobilization of pebble material on the Gudauta shore, formation of a free beach and
episodic filling.
Prognosis: "Resuscitation" of the coastal currents and formation of a stable beach; restoration and
maintenance of the shore; protection of resort infrastructure.
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Abstract. The article examines the future perspectives of research of the surface and underground
karst of the Racha limestone Mountain Range: relief particularities, main directions of its research
and methodology. Appearing of the mountain range was conditioned mainly by geological-
tectonic and lithological structure, to which was added impact of the exogenous factors. The
result was expressed in developing of alpine relief, dense erosive network and multivarious karstic
forms. The rivers’ network to some extent is adapted to breakdowns, and Urgonian limestones,
dolomites and other rocks, non-resistant to water, conditioned formation of deep, steep-sloped
valleys. Here the rivers Krikhula, Khoteura, Sharaula and their numerous tributaries conduct
main erosive activities. Because of the same reason on the limestone massif of Kikhamta, Shaori
Caverne, Nakerala Range are intensively developing karstic processes, which are manifested in
both, surface and underground forms. The abundance of karstic ponors and vaucluses in the river
valleys is testimony to the development of multiramouse network of cavities — holes, tunnels, and
caves, produced by water in the limestones. By means of numerous surface karstic forms (polieebi
and developed in them sinks, wells, crevices), located on the Racha Mountain Range, a great
amount of surface water (rain, melted snow, creeks, streams), is leaking in the thick layers of the
range lime stones, resulting in intense karstic denudation and in consequence — production of
underground hollows. Taking into consideration all these data, we can presume that the
limestone-karstic massif of the Racha Mountain Range contains a very complicated and
multiramouse system of underground cavities, which requires long and complex
geomorphological, geological, hydrogeological and geophysical study.

Keywords: Karst, caves, ponors, vaucluses, river valleys, geomorphological study.
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STRATEGIC USE OF GEOGRAPHY IN MARKETING

Beka Skhirtladze

PhD student, business administration, Sokhumi State University;

bekaskhirtladze04@gmail.com

Abstract. From local businesses to global brands, the correct and targeted use of geographic data
can significantly improve companies' customer engagement, optimization and awareness. This
approach, often called location-based marketing, allows businesses to deliver a more personalized
experience to customers, improving engagement, conversion rates and loyalty. The article
discusses how geography plays a strategically important role in marketing and how businesses
can use its power to enhance their marketing efforts. Many different factors affect each marketing
activity and the outcome of the subsequent marketing activities. Depending on the target
audience, demographics and geographic location, community engagement is an important
component of a successful marketing campaign. Geographical features allow us to study the
market, the behavior of consumers in a specific area, their motivations, demands and needs in
relation to a specific product or service before implementing marketing activities.
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Abstract. The continuous data of cosmic rays of soft component flux intensity, obtained from two
geographical points of the World Wide Network of cosmic rays stations, located in Canada (Deep
River) and British Columbia (Mount Wellington), were analyzed to reveal the one-year variations
of the cosmic rays. Using Mansurov’s classification of two different types of Interplanetary
Magnetic Field’s strength direction (positive polarity) directed Away from the Sun, and (negative
polarity) directed Towards the Sun were used to separate the data obtained during two different
polarities from each other. For every 27 days of cosmic rays’ data observations was used the
formula (1). observational material of seven years, namely from 1977 to 1984 was used. For each
year were processed 14 points using the formula (1). 7.5 angular degree inclination of the ecliptic
plane to the Solar Bipolar Magnetic Field Equator served as the principal criterion for the article,
to reveal annual variations of the intensity of the observed cosmic rays’ flux’s intensity. At the
same time, the fact of variation of the distance between the Earth, moving across the Ecliptic and
the HelioSpheric Neutral Current Sheet, which in its turn is the magnetically neutral area and
causes influence on the Geomagnetic Field without magnetic pressure from the Sun, and
therefore affects rotational speed of the Earth around its axes of rotation, produces the summary
effect of annual variations of the cosmic rays’ intensity, observed on the earth. The essence of
this article is not the true variations of the cosmic rays originating from the Centers of the
Galaxies or neutron stars, but the indication of electromagnetic processes in near Sun and near-
Earth space, which affect the propagation of the Cosmic Rays.

Keywords: Galactic Cosmic Rays, Solar Cosmic rays, Cosmic Rays Intensity, Cosmic Rays Hard
Component, Cosmic Rays Soft Component, Cosmic Rays Meson Component, Cosmic rays
Neutron Component, Cosmic rays Variations, World-Wide Network of Cosmic Rays Stations,
Forbush-Effect, HeioSphere, Heliospheric Neutral Current Sheet, HelioEquator, Ecliptic Plane,
HemiSphere, Annihilation, linterplanetary Space, Interplanetary Magnetic Field, Astronomical
Unit, Geomagnetic Field, AsthenoSphere, HelioMeridian.
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Abstract. The mechanism of functioning of the global economic system formed as a result of
globalization processes in the modern world, is a system determining the forms and methods of
regulation of economic entities, relations, and economic processes at the world level, which is based
on legal norms recognized by world modernity and determines the directions and dynamism of the
development of the global economic system. The globalization process affects not only the relations
between economic entities, but also covers all spheres of human activity: political, legal, social,
cultural, etc., which leads to an increase in interdependence, and at the same time gives individual
states the opportunity to develop in accordance with their national interests, based on the recognition
and establishment of general human values. Accordingly, the economy formed as a result of the
globalization process implies the establishment of a unified principle of economic and political
relations within and between states, and political and economic democracy on a global scale.
Accordingly, in line with the strategic goal of Georgia's national secure development, which is to
transform Georgia into a connecting link between the European and Asian regions in economic,
financial, communication, cultural, and civilized directions, Georgia's foreign policy interests, in the
context of the emerging and discussed strategic objectives, ensure the external conditions for the
country's economic growth, the strengthening of the democratic foundations of Georgian society, and
the protection of the guaranteed rights and freedoms of Georgian citizens in international relations
outside the country.

Keywords: socio-economic problems of developing countries, geopolitical space for the formation
of regional competitiveness, the new paradigm of management of transnational corporations,
investment field.
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(olbM356005, M5YsbsE 0LOBO F9BOLLDBWIMYdS LobgudFozml Bodobom s Lo sMgm 30 d)-
03007, 915939 OO ITMIOYOLIE0s J39Y60L BIMFMIBONE SOHOOBL)EIODY [4].

Lbembmdol Lsbgerdfonm  Mbogglodgdol 3Hmxglm® 8smbs agsdzowols dogH
1539360960 65OMITo - ,,06M353099M0 93LOLEHYTS: MJMOHOMEPo Jodmbozs S Jobgzom-
509008  d0MO0MOIEO  BoJGHMMJd0“ AsBbowMos ,,06Mm35309900 93mLoLEHIOL"  gobgbols
dm3wg oLEGHMM0s, LoLEGHYIOL 253900l 9d3lo FoblibgsgzgdmEo doymdol 0bEIM3MYGHSEsS.
BsdOM™MIdo  goblobEzMmEos  BoJBHMMgdo, MMIgdosg  Hgdmddngdgbd  0bmgzsEzoMo
930bobEGIOL  ob305MGIDY.  ,06m35309M0  93MLOLEHITSC — OO s doymdgdo
3990 0535H90wos 3bGowo N1-do.

330930L 90093900056 258MmI0bIOGMBL, MMT ,,06M353009M0 93mboLEJIOL” 4og9gds0
296339000 93MEY309 296035000 J0PMTJO0ID, HMIgdoE baBl 1139 YESEIOL,
doamdsdy, MMIJWoE  EEOWMIL  Y39ws  IGHIOL  0bGHIROOMGIL.  STM0RS,
0639305300 doymds, 3mb3IBREO0L Yymgz9wdb®030 s LOWWO 253w9Jgdol QsdM,
Y39wsbHg 3960L39JGHOMWOE J98M0YMMgds. mmwgd3s, Lbgs Joymdgdo sbgzg o6 356396
59BH99@MdL, B0 06Mm3530M0 93mLOLEJIIGOOL MG MdS 115305MP BIMMMS S SO
565¢0B0o IMEgdmEo $3m3569d0L Fglodsdols dg0dwgds BmIMLoMmYdMEo ogml bbgsco-
sbbgs 3mb63M9GME sb3gdGHBg. LEdgEbogh™ BsdMMITo FgIMMsgz5HYOMW0s 0bmzs30MMO
930LoLEJIGOOL 29630050530l JOMOMIWO BoJEHMMYO0, MHMYMOOFS:

3bMowo 1. 0bmzgs30meo g3mlsoliBgdols doymdgdo

doamdol 0bmg5309M0 93mbolGgdol 30330l M530LgdMgdols
3LsbYEgds 0bG9Mm3M9H9309 565¢mobo
»B0LG90s 5306H3oLS S 93mboLEGHITOL bbgs 9MH0-9OM0 Y39¢oHY
dobogobo dmbsfoeggdols doge dsbBOHolmzol 306390 0b@GH9M36M935305
$0b65500@gaMmdol | 9HsEo 90053590900l Lobomgbo, 0bmgsomeo
2oM9dg" HI9E0E 9o o5HY393)oL 932LobGH9Iol, MMIgEo3
L0535HMBL dTHAoMgdels (Adner, 59mbogase H9gmGows©
2006). 3990yggbgds momddol
939@» 89dpmdo
033935606 doge.
»B0LGH9D> MONO0YOHNPHIMI0WYIO 390090 5MLGOdMIIL
dobogobo LEAHOMIGHMOS, OMIGE0E F9RJOS f0obsowdgamdgdo
Poboswdgamdg 395@MMm0 3oMTobs s dolo 93mbobEgdols
396M99mMLsb: dmdfmadergdo, dmbsfoergms 30Bbgddo
dmIbds69de9d0, bbgoslbgs
95693100 509w0 MEMRBMIO0
13063900, O3 SHocmdmgd9b
d9L50500b Logdmbgels
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dmABobmEgdsL. dmbsfowggdo
d90d9ds 093696 5gEH0Mo 56
35b0MHB0 06Mm3530M0 gob3z0mMIMYdOL
bLgO™do, IbsMO s FoMH™b 6 bgwwro
9985 mb (396¢ OG0 300935600
060353096 Boddosbmdsls (Adner,
Kapoor, 2010).

»000035300Lm30L | 93MmbMT03MM0 52953HJO0L, 393806M9d0L | 5M593mbmB0 3OO
bgwbsggeo @5 561593mb6M3037M0 3083mbgb3HYdoL | 3m33MmbgbEHIOOL sOLGdMDY,
39M9dm” 6536900. gb LEHOYYIGHMES Jabol MHmamO3 bgarbsyMgero
baelbog®ge o6gdml 9H5er0 0©0ggdol | 2oM9dm 0bmgsgoolbomgzol
3969606M900bL, 0bmg5:309d0L
69 30L5 O FoMO Po3MEIL-
900LmM30L. 4563-0MsMgdMwo
930bobEgds gbdor9gds dols dmbsf)-
00990L 039)85Mmb 1930560 Fo®mIg-
B0 BoMAIOL 45Mg O BTGB
5993l oo gossgd30mb LogHm™
30bs 0bmgzsgos (Mercan, Goktas,
2011).
»00260Do305/ MOHM0YOHNS3530609dmo Jugero, 365 dbmEom© GoMas,
3EOBHBRMMIS” MI9w0oE 9903905 396GHMIMEMmO 565990 3EoGHBMMTS3
R0MAOL 56 3EoBHBRMMToLYYD s dobs d90d90s ogmls
0633003 MMH0JbEHOMJOIMO 930LobEEYIoL 396EO 0
3M39MHE00 QS 56M530MTJO 300
Mm6560D530900LsY0, GMIwgdo3
MOHD0YMH00Jd909096 9056956
3bHsE0 OMJOMgdoL Jgbogdbgwo
06m3530900L (sboewo 3m©bols) dg-
0d39m00m (Pellikka, Ali-Vehmas)
93®LobG9gdol MONO0YOHNMOJOOL JOHNMOWOMDY, 946500905
dmbsfioerggdo® HMI9E0oE 5OLYOIMIL 35e 39 3095b30gdmw0s
193094 3JOL /56 MEORBODsE30gdL 93mbobEgdols
dme0b, MHMAYdLYE 9930 LogH O™ 9mbsfoggdHg o
90bBsbo — MBOHMbz9wy™b 1998099 39db9, HMIgdos
0635309600 ©s 9dbmemaom®o Remd9b
29630m509ds (Oh et al., 2016). 93LobEgdobmz0L
3903300 BILIILMBYOL
»003930M5(307w0“ | 0bLEOGHWEHYOOL, FogMH0s69d9d0L, 0bm3gs30900L
51939 MIOP0YODTIMI0OIOIMWO S | 93LOLEHGIOL GOH-9HO
0O»0)O® Y33 3309b@go
MON0YOHNMOJO0, HMIEGO03 0690360935309,
9600836900™356 MMl SbOMEgdq6 6Hmdgwog Pomdmodgs

395G OH0 B0MIOL s JNE0sbS©
93™bobGH9gdol 0bmzs30496

oM 15 ferols
396053¢0Md5d0
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b5g005b6Mdsdo (Granstrand, Holgersson, | 250m300gd0L
2020) 3°6DMa500900L F99yo0.

5) 0bm3z530M9M0 — M3 3IolbIMdL, 39dbmemyogdols s MgLmGLYdOL dwdog
GOBLRBMOHT5300L 9B 3O:MYBHJOT0 FYIMJO0D IOSWO EIBIbIOYJOOM, (3350 9d>©
39099056 503G5305L s sbso Fglisdwgdemdgdol d9ddbsb.

0) LAHMSGIOMo — 360HMm3gLgdOL FEI030 F9630005M9ds s FMTomds CMYMOF
3OLYOIM, 51939 3MAGHIBEONE 35OGHBOMMGOMB, 0bM3s30MMO LEHMIGJR0gdol F9ddbs o
50539 ©OML 93mLoLEHIIOLMZ0L ITIbIBOSMGOYO MHOLZYOOL FoMZoEOLF0bGDS.

3) 063M5LEHMMIEGHIOYWO — 30LEHIOMO 39B30MOOL MbY, Mb0ggOLOEGEI-EJOLY
@5 B0MIGOL FmMHob 0565dIOMIMDS, 06M3530900L SOLYGOMDS.

©) 9©5305699MH0 — 60F0gMo 5053056930l SMLYGOdMDs, 93319350, TGHoMTJms ©d
Lbgosbbgs 0bLEGHO0GHMEJOL 3063963 M530s, BgHoMTgmdol sMLYOMDS, 3MTs 3530ESWmb
@5 bgarbagMgen 39093m 3000093096 H9AoMmgd0L M35WLsBEOOLO.

99L50530bo,  IMLYOMEo  igsmmgdol  dodmboggol  F99YRg00b, Fga30dw0s
535033650, ®MT s®BYdIMOL 9. §. ,bog3969930“, HMIGEMs sOLYOMDS IEOMS s FJodegds
LYOOMHMO OO IMGdS 9Bl OHMYME (3 PYMOHOLIEO Ld30MbYdOL F9dw)dsggdsl, sigg9
0b6m3530MM0  93boLEGHIIOL  3M5JBH03M  3odmYgbgdoMdLLE.  gM-ghHmo  Lsgomboos
Lobgedfoxzmliogol Bs33s6dm Mmeols doboFgds, GMmIgwoa 3mBomEoboMgdl s 4sdmeol
G0z 999Jdbgaro, wogMo s 303500 B3MBLMMO. 5856 Fgodwgds godmofizomls
©5656MBgb dmbsfioerg Lwyd0gdGHgms 9900969d0m 3sL0vE JEAMTIMYIMDSAO FoIBZEs. Lobog-
Sooms 31939,  90bodbmwo  3mbi3gnEool  godmygbgds  TbmemE  GHIMOGHMMOo b
GOBLBSEOMbs MO 300MH3ME5(30900L  gob30mMaMgdol Mbgbg, 95806 Gmglsg 93mb-
obG9dolb 3m@H9bE0swo 3G9 gds 30BbYLOL, b03gMOLOEYBHIOOL, Lodmdsesdm Lobmys-
900U, 33069 s BsdsEm BoBBYLYdOL MBYBY s 5.9. [5].

LembMdob  Lobgwdfozm  Mbogzgdlo@g@ol 3OHMmBgLmEO, 93mbmdozol md@mmo
3903096 303060305 dMbmyMox0mo 65dGmdo ,BOOE™M3sbo 93mbmdozs: mgmEos s
36543035 - LodsbOM 930bmToz0l LogHmm [rmbslifiea®mdolis s 39000 IMBdOL 3GIMI-
999%0L 93mbmdo3z0oL 9650 BoL 3060H™d9dT0, 33¢g30L F9EIRJO0IB 259MIEObsGY 50bod-
Bogl, M8 fboliimmmds, MH™Igwog Homdmodmds yzgus dsDsMmms MMmM0gemdmddgwpgdom,
OMEd 9OH® 05BODY Fmmbmzgbols 6 o im@gdol 33woEds 93wgbsls sbgbl Lbgs
05DM9d0L (yzgs [ebolfim®ven golils s IMEMEXMdSDY). FgLodsdolo, s0bodbsgl, Gma
9306m3039600 MLOgOHPOLMGdIOL LobEgdol SO @S OMEo Bsmge odmbodmgdsls
330 mdl BEAHMEYFOME FoBBYOLS s 0bEHIMIL9YdT0, 39MdMm, 93MbMT03MMO MBsREOH-
bmgdol MHBOHMb3gwyma3s 89890 3606303900l M195e0Bgdsl gdgsmgdo:

1) 9630056900l olEMMH0ME0 godmf393900L5 S 3490930l Qomzsoliobgdsl;

2) 36393500560 LGB0 B0BBIOOLS s 0bFHYMLYOOL FIBLIBOZML;

3) 50530560U, LsBMYSEMGOOL, Lobgdfoxzml Lsbogmaberm 0bEgMgligdol o33sL;

4) 5590560,  LEBMPsMYdOL,  LobgwdfoBml  MOPOIHN35LIbOLTYJIMDSLs

MLOROPOHMYIOL BOHMB39WLsYMRo©;

5) 96H™36m MlsxgmmbMmgdls s LEgMMITMOOLM MoglgdoEMBSL. [6].

33930L 990093900056  go0md@0bstrg 3513360m, MHMI  MsbsTJMOM3g  9BHO3DY,
bogdoMmM39WML  3M0MOOGHIGHMOo  bogsdMgm  3meo@oldryo  06GIMglgdo  IymIsMmgmdL
9439960L 93mbmdozMMo BOHOL LsgsMgm 3060HMdYdol MBOWE39wgmRsdo, bodsBmzgermls
LOBMYSMYIO0MIOL ©JIMIOOEHO0IO BoRd3egdol gobdE 303909580 s LogMHmsdmMobm
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MOMN0YJONMOJOT0 LoJoMM3geml Imdosdols 4oMbEGH0MIOMo MBEgdols s Mog0Lvy-
RGOl ©9(335d0. FgLsdsdolo, MYR0MbME0 2563005MGd0L MJMMOJOOLS S MYA-
06900L LHGOPITMOOLM A5TMEFEOWWYGOIMS FoEDBMYsEGOLS s BodsBIMNZgE Ml Ggyombrywro
3963000560900l 35659900M™39 3966309006 A50MBObIGY, MYR0mbgdol LmEoswyH-
9306m303900 35630050900l  MYHOHMB3ILIYMBO© 930 gdgos: 1)  Labgwdfozm
dmfymdobs s ©9a0mbgd0L MHMmEolL AsbLIBMIMY; 2) MHYamMEo®gdol 0blEH0EEHIdOL Bod-
3906030 LORMAZgOOL 43330MYDS; 3)FMYYME0MYOIE0 0BLEHMTIHGHIOOL FMO-
806905 5 593300060905 bsYHoMTgm dOBBIL 3GgE03500; 4) ABLOIMMOYdMWO MYAO-
b0 mE®HIGOOL (0530LRo §3mbMT0ZMM0 BMbgdOL) 33Z30MYIS-25630005690s.

99L505d0LO, JoOM39w0 M35HEIMBOO 3MMFBILMEOGOOL, FobIMSTZ0W0 0, d3MH0IS-
33000 9., 39Bd305 3.1 YBOOm, dJBMNMOs J39960L LEAHMOGHIR0IO J9B30m5MdOL
360659900l BMOHIoMmGdOL 3O MEgLdo gsMmgdomo 8gbgxdgb@ol 0bli@®mBgbEgdol 3s0my-
96995 ds6OM30L JoOmmo bGowolb dJmbg LolEgdsdo, MMIgEog 3w9olbdmdl Logdosbo
3M0EGHMO00L  1530L90MOJdOL BB, LemoswGmo 3393900l dmboz)dgdols s
139(3000LEBHIOOL  FMBBMYOJIOL  Fom35wLfobgdom, J399bgdl TGOl 3ModGHozwo
MOM0YJOMJI90J0900L 9992900l  TJM™M3gdsl @S 2oM339Iwo  M93m39bs309d0L
090999353905L 3969%d96E0L LobEgdob LEOYymgol Jobbom, IgFHoMIgMdM030 Logdosbmdol
9893BH036MdOL SLsTogdws [7].

33193900 3mfidmdl, G Mgaombgdol 36Mod@03wwo MYoe0Bs30gdol bsdyabogtm -
L506BMMTS30M WOEBIMGHOOL Fysmmgdol Tgbfogzwrol bogmdzgu By GodEmOms 30m3e-
9gbo, GMIgdo3 396530MMBYBI6 s AoBLEBWV3ZM396 MYHOMbTo LmE0sWIMH-3ME0EH 03O
3963000560930l 4Bg00L LOLHMMGL, 30L0BROEFOMEIdS Fomo godmzargbols LaygMmgdol dob-
9030m, 39Mdm: 1) 3mwo@03M0; 2) 396936(103-93MWMy0©0; 3) 06xMLEMWEOHO;
4) ©9IMmyM5x30Mw0; 5) Logsmm wbBOWbzgwymgs; 6) d93bogder-3¢gdbozmeo; 7)
MH9LYYOLO; 8) bmaoseMo (bsb.1).

Bobsbo 1. Mgaombols mbgbg 35016 3393¢™MdOL BoJGHMMYOOL MYM0IMm 3538000 Isgnds

8)3b0gfer-(adbogaio ——[daBigdfog - PmwmposHo )Bmyfagouero
\ bmgooemefin — fnLenlimemo
Jmeodn3Ho ool fnmg Baomthe
RNV VU e —

B90mm  25565¢0DGOMO  EMBSODO300LS S WMZOE0DI300L  MobsTgEMHM3ZY
A9609630900L6 BMbDY, Lodo®M39WML FM300JOMOOL IM3Mm3gdols @S Lobmyo—
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©MOMH030 MODOJONMIJOOL M5035¢MM0  BHMIBLRMOIs300L 30MHMdYdTo, bMmgzwom
d9mebgmdsdo mo30L0 39960l gHMmzbmmo 0bEHgMgLlgdol gomgzswoliiobgdom syowols
©059330006M9d0LsM30L B0  9JBHYIPWYMH0S Fglsdsdolo FgdsboBdgdols J9gdmdsggds o
6950DB53E05. BogdoMm39wml 2558605 0dol LgHomBMEo 3;mE 630w, HMYMM3 gm3men-
0303MM0, 315939, MILYOLMEO MZ5eLsHBOOLOM, MoMs sd@oMGmo ImMbsfowgmds doowmls
Abmrwom 06 gm0 30mEglgddo s J§3gybols Mlsg®mbmgdols LEBMa@gaool MGgsob-
530000 390b5MBMBML 9MHM36v9mo M300TYMBIOMDS.

3309300 99009290056 25030656, LodsMmnzgarmdo HYR0MbEo Lo@Mblidm®Em-
@MolE03M0  3esbBHIMJOOL  2ob30magdOL  3gMli3gdEH03900lL  AobbozoLLl, Loy sMm
895039 md0L 5350098019H0 MJGHMMO, 3OMMABILMOO B3 TgMsDsE0T30¢0 50boTdbs3L,
6Omd  AbMREom 2563000509099 439969300, M90mbdOL 93mbMT03MMTS s Lo YGMIs
3963000069050  3005LGHYOMWo  FoEYMTJOOL  Lonwdzgw by BoOmM  Jo3ME3gEXgds  33Mm3d.
LoBPZMRYMYOL 3996930l 063HIBLOMEO  3MIM(39LJdOL  49630056M9d0L AT (3OWYDdS
8mfomdlL, ®md ob LEAHOMIGHMOYO0, OMIWIOE 59M069896 LEdMWMM 3MMEYJ300L
Pom8mgdol gzgms Gyml  LsdsBOM 93mbmdozsdo MBOM 9x39d@0sbos. 58 3GMEgLgddo
3sbGHMYd0L mgds 3609369 m3bs sg@ Mo begds [8].

99L5d5dobO, LodsMmzggrmdo  mobsdg®mmzg @3B BodoMmgdmwo 33193900l
09009290006 2590m30bst9 35133600, GMO:

1) 439996580 3005LGHIOMEO 300Gl FoBoMgds  gosdw0gMgdl s sBJsMmHdL
©9300Mb6mw0 9306m3030L 25630m56M9dL;

2)  25bBOHol  OMOIOHMMOOL  9BIJAHIOMOL  3960dm  Bg@mOL,  Lobgedfogmls
530656LM 0BLEHOEHEHJOL, LQOBTBsPEGdM s LHTY360gMHM IFgLdMEGdJOL TmGOL;

3) 9994360l M920Mbs MmO 256305M900L LEHOTMEoM9gdOL Ides3M 0BLEHMTIBEL o
950500qdL  39M0x8gIO0Mo  Mgaombgdol  dateo  gmbdgomboMmgdols o
3M6399696@96560056md0L baolbls;

4) 3sbGHIOMo 39OL39JAH03Z0 990 IMGOL  5EROWMIM0Z0 FMHZ3OMMIOL MMl
920mbols  93mbmdozol FsMmM30L  M35¢LIBOOLO® s byl JgMHymdl Ggaombrero
530656M0 0bLE0EEIO0L BEYMIEMOSL, HMIqdoE IMabE9bgb 530656L9d0L 539Fo-
905l ®930Mbo 3e0sLEHYMGOOL A5630mGMdST0.

33365
BoGoMm90eo  33¢093990L 89009390006 99m3@0bscrg, Lodsemzgwml 9MHm3zbmero

MBoBOMbM 39630569008 LEMHEIHO0L 2EMISODSE300L  FJOMPMEMYOME 3mbE9d-

LGdo, 3513360, MM HE0WYdY0s 39960l 49630M09d0L §3MmbMBO3ME LEBHEMSGYP0sdo

99000920 0639265309900 BogdBMMdOL Asm35¢olffobgds, 3gMdm:

1) aemdsoBs3zool 3gmmEOmEmyoolb LHm®o 959995 s 8ol 03smm 4oHmbabfm-Mgdmwo
5 3Mb0gM0 M I0WYIMGdS;

2) 2@md5e0Bs30s M9a0mbol §39969dL ©94dbols FglodergdEMdIl, dMmobobml mogosbomo
96360 9363030l BEBHMOGJRO0L 5I3EHOMYDS FEPMBIWODO300L 0bsT0IoLD
9005600790530, 05305600 93mbmdo30L LBEHMSGHJR0s Fgbsdmb 93MrM3Mwo s sDBoMEO
49300650 BIoL 2563000561905L;

3) 2WMd5¢00Bs300L JoBbOLSE0 J0EYMTs BsFYSEIGOIL 0T3S A MOIEODBI30 Fo0r0T-
5OH»ML 30EMYO0LS O VWIM0d9d0L 0bEIMILgdOL Tgbsdgdolszgb;

4) 2@md5e0bs3ool 3060HMdYddo 9MM3bmwo Bodmbgw(o®dmgdol o330l 3MHMdEgdols
3°035¢0lH0bgds, MHMIgeoE LsFoMMgOL doe0sh sHmbowr-sfmbogw doymasl;
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5)

9983569l 09 OMAMO 04698 259mYygbadeo LsdbOGm 35335B00L 93996930l 0bEHGEM-
9L9%0L  LOLIMYJIWME IBOZEJ G3OM30L FogJOH05BYBLMB s sBOOL MYAOMBMI6
36535030 MOP0IOHNMIOL FgLodegdEmdqdO;

36003690 ™m35605 ©oLO3gm  930MM35-5B0oL  0BBHYAMSE00LS @S MOBFIOMAMIOL
99b5dgdEMdgd0  LodoMmm3zgembsy s  dmgeo  LsBbOYM-sTMBsgwgm  93MM30L
0930060l MLsgODbMGdOLs ©s 03 LSTOIOMIOOL M5306  SBOFOWIISE, Mo
539380690905 AbMmBwom LsBobsbLM MYgz3900lL Fo®dmddbslmsb, gugdd®Mmboeo
35FOHMO0L 253039090 LMB, WOdIMSWODBHFOLS S sD0sT0 0b39LE0E0JdMIB;

06 9Mb530MmbsEm0 doerolibdgz0om, HMmYME 459m353mEbemom Lods®mzgwml Lsdgsb-
09600-39d6Mmwmyuomcmo 3mGHIBE05Wo s MMYMO 250Mm309gbmm 0l MBS MMHO S
6930mbmwo 3mEbol 3mb@gdu@do.

390mg9gbgdIo o@IMo@Ms:
bmbyerodyg b. - ,,083000Md0L JoHOo 35601500d5 : Lab03gOLOEHYGHM O3EMIdEH0-
LogoM 39 Ml 5®PB)3560. FmbmaMogzos. ISBN:978-9941-8-2976-5. mmdoerolo, 2021-364
03
23Mambos O. —,LodsBOM 93mbMmI030“. MdoEroLo, 1996.-1273.
Jomabsgs b. - ,awMd5MOO godmf)393900 9GOMN3MEML0SE FbMmBEomTo... Lodstror-
390l 93mb6m3030L  GHEMBLRMMIsg00l bowrvwo @y Mbowosgo  3GMMIYIgd0*.
15393609MOM MYIIBHMMO FOMABILMOO 0MMO 3535Ldws. 498MI(39dMdS ,,039M0Mbo" .
ISBN: 978-9941-8-3566-7. odoeobo. 2021.-360 33.
509Lsdg 6. — “?bsdgMH™M3g HgM3MWOEH03M0 LOGHMOE30s S BoLO o3wgbs 93mbmdo-
3919”7 03969 %935b0830¢0l LobgEMdOL MdOOLOL Lobgwdfonm MboggMLo@gdobl 3.
391329930000l LobgEMdol  93mbmdozol  0bLEHOGHMEHOL  IIMLYdOE 39-80 §.
90003600  L5gOHMITMOOLM  bsdg360ghHm  3MbRgMgbgool 3Mgdmwo “Obemgeromls
930bm303MM0  9630m56900L  3H9bab30900 b ggM3MEoEBH03ME  M9goMdsTo:
L5JoMMZI ML 5P s 35IM{393900”. 21 MmgGHmAdgHo 2024.
3953300 0.-,06035309M0 93mbolGYs“: MgMOomEwo dodmbowgs s gobgoma-
900l JOMHOMOO BodBHMMGd0. Lrabmdol Lobgwdfoxgm MboggMbodgdo 8oBbgliols s
bmgose® 3936, 393, Bogmmsdm®molim  BsdgEboghm-36Moddozmwo  3mbgghgbios
,»003960L03YEHJOOL Mo 0bMm35306 93mboLEHdgdT0: 53509800 FgfoMBgmds s
06m3530900”. 19-20 53600, 2024.
30006305 3. - ,POHOEM3s60 93mbmTngs: MgMmEM0s s 3ModEBH0Is . FMbMAMmST0o.
0d0olo 2024.
3sbs®5830em0 0., d3M3MA300 9., 3ghds0s d. - ,3969x%T6FOL 0bEHJMOMmYOMEO
LoLBgdgd0”. 39335600L ¥b03gML. MBOWOLO.gsTMI3. »B0g3xMLown“.2018.-504 a3.
3965B5000330e0 d. - ,,L5J5MM39MT0 MYROMbMWO LoGEMIBLIMMEM-EMAOLE0-3296M0
3sbBHYMGO0L 25630mMgdoL 39MLidgdBH039d0“ Perspectives for the develop-ment of
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Abstract. This work makes it possible to assess the degree of purity of the atmosphere around us
in open and practically closed air spaces, to determine the degree of risk to which not only an
active, but also a passive smoker is exposed. The importance of such studies is increasing, because.
the category of passive smokers always includes children, youth and teenage populations. The
paper shows several important results in biology, medicine and ecology, as well as the presence
in the human body of toxic components and derivatives of tobacco smoke directly affects the life
and health of active and passive smokers. The article offers guidelines for researchers and
professionals working in the field of quantitative and qualitative measurement of components
and derivatives of tobacco smoke.

Keywords: tobacco smoke, toxicity, substances, identification, quantitative analysis, qualitative
analysis.

05005gmls 3359¢0l 3m33mbgbEYdOL MsmEgbmdMmO30 s MZoLMBMOZ0 J5BMAZOLs

15599000306M-30MEMYOMBO S 93MEMY0MO S139JGJo0 3500 0IbEHOBOISEOOL
©OML

122


mailto:giorgi.parulava@sportuni.ge
mailto:paru56@mail.ru
mailto:david.zurabashvili@tsu.ge
mailto:alexander.egoyan@sportuni.ge
mailto:mariam.ubiria@sportuni.ge
mailto:aza.revishvili@sportuni.ge

20MMY0 BoOMEMOZS

36OHMRGLOMEO0, oM MY0olL 3936096090505 MEHMMO, LyJsOMN39ML oD 3OO SVDOHOLY
@5 B3MOEOL Labgdfoxzm Lsbfsgzarm MboggdLOEgEG0;

495 0@w0d 3933935300 98B0, MOOEOLO, LodsOHNZgEM;

giorgi.parulava@sportuni.ge , paru56@mail.ru

Q5300 BMd5330¢0

36Mmx39LMO0, 3903060l MGG, MdoWOLOL Lobgwdfonm Mboggdlodg®o;

1 005 F5335935d0L 253D0M0, Mdowolo, Bods®rongguom;

david.zurabashvili@tsu.ge

5@9dusboMy gamosbo

SLME0MHJPMWo  IOMABILMO0,  LdJoMMNZIWMl  BoHBoZMMO  SOBOHEOLS s LE3MOEOL
Lobgadfoxzm Lolfogerm 9boggdLo@g@0; 495 owos Fo33s35dol  sdBoM0o, ™Mdoolo,
bogo®mzgam;

alexander.egoyan@sportuni.ge

9969 BoMIEs3s

3o0LEGHM0, M506-355¢0ol 25dmyqbgdomo dg3bogMgdgdol »boggdLo®gE0;

1 356)0-3M0-LEHMNDOM, 30939, 39OT60;

356053 400605

SLME0MHGPMWo  IOMABILMO0,  LdJoMMNZIWMl  BoHBoZMMO  SOBOHEOLS s LE3MOEOU
Lobgadfoxzm Lolfogerm 9boggdLo@Gg@0; 495 owos Fo3Fo35doL  sdBoM0o, ™Mdorolo,
Logomzgem;

mariam.ubiria@sportuni.ge

35 My30d30¢00

SLME0MHGPMWo  IOMABILMO0,  LdJoOMMNZIWMl  BoHBoZMNMO  SOBOEOLS s LE3MOEOL
Lobgadfogzm Lslfogerm MbogzgdloE g 0;

495 005 393393590l godBoM0, MdOoLO, LoJsMmz39EM;

aza.revishvili@sportuni.ge

3BLEHOJBHO. gb 659F9g35M0 Tgladegdgel beol dgg3sbiogl B3gbl 0303 5GIMbEG MM
LobBMOZ0L  boMobbo ©os @O  3MOdBHO3MNWOE  EIbMMME  Ly3sgmm  LogMEggddo,
506l Hol3oL batobbo, G®MmIgubsa 99390©9Yd569ds 560 FbMEWME 5dGHoMGmO, 50589
350O0 8(93903. S89mMO 33193900l 3603369 MBS ODBMYdS, MY 3slorE 8fg39wwms
39492060530 ym39m30L 9ol 05393900, sboasHBMId0 s FMBsM©gdo. b5IMMATo
BsB39b900s  M589bodg  360336gcrmzsbo  Fggao  domermaosdo,  dgoEobsly o
930My0580, 81939 90Ol MEMRBOBATo  s3dsJML 33500l BHmdLlogzmemo
3003306963 9d0ls s [omdmgdmmgdols sMLYGdMdS 300306 453wl SbYBL sJE0IMO s
3sbo®  8(g39ms  Logmabrgls  ©@d  XIBIOMIWMOIDBY.  LESGH05Go 39990
Lobgdde3sbgem  omomgdgdo 83319350 9d00LMZ0L @S IMMBIBOMbIEgdOLmZ0U,
O0Iwgdoi  993smdb  3sddodml 33590l 3m33mbgbEBHIdoLy s FoMdmgdIegdols
5096MdM030 s ByBOLLMIM030 oBMIZ30L LEgH™mTo.

1553396dm o@Y3z9gd0: Ms3d5JML 33580, FHMJL03NMHMds, 50300gxMYdId0, 0IBEHOR0IS300,
50096MdM030 565¢00B0, M30906MH030 Sbseobo.

123


mailto:giorgi.parulava@sportuni.ge
mailto:paru56@mail.ru
mailto:david.zurabashvili@tsu.ge
mailto:alexander.egoyan@sportuni.ge
mailto:mariam.ubiria@sportuni.ge
mailto:aza.revishvili@sportuni.ge

Aim and objectives. In modern conditions, bioecological and biomedical monitoring,
identification of atmospheric air pollutants, their quantitative and qualitative classification, and
determination of the toxicity spectrum for humans and warm-blooded animals are of great
importance. Therefore, the main objective of the article is to offer, based on our research, the best
methods for the qualitative and quantitative analysis of substances in cigarette smoke and the
resulting derivatives to all interested parties and those who work on the identification of
substances in tobacco smoke.

Actuality. The range of scientific research related to the problems of tobacco smoke is
unusually wide. These studies are always based on medical and social norms. In practical terms,
it is especially important to study the toxic effect of individual components of tobacco smoke (or
their combination) on the body, organs and organ systems of not only active, but also passive
smokers, as well as on metabolic changes that are pathognomic for each toxic component of
tobacco smoke. According to modern concepts, the carcinogenicity of tobacco smoke is much
higher than the combustion product of a tobacco product inhaled through a cigarette filter. Thus,
a passive smoker is at greater risk than an active smoker [1; 2; 3].

Recently, more and more work has been published on the medical and biological aspects of
the effects of tobacco smoke on the body of a passive smoker. The integrity and nature of the
development of scientific research in this area are provided by the methodology of the approach
based on an adequate concept of the nature of the phenomenon under study, which in general
includes various kinds of environmental pollution problems with tobacco smoke products.
Currently, the biomedical issues of the impact of cigarette smoke on the health of an active
smoker are quite well studied. However, the effects of tobacco smoke on non-smokers (passive
smokers) have not been sufficiently studied.

At such moments, the measurement of the dynamics of changes in the concentration and
quality of toxic substances in time and space is of particular importance.

Introduction. Tobacco smoke in its structure is an aerosol containing vapor and
microparticles. Although nicotine is most often measured as the main component in the
determination of the structure of the vapor phase of tobacco smoke, it is not an ideal marker, due
to the unpredictable rate and not fully understood degradation pathways (photochemical
processes in the surrounding atmosphere), as well as high adsorption properties [1; 4; 5; 6].

The problem of combating the causes of environmental pollution is the most important task
of modern mankind. The fulfillment of this problem depends on preventive measures, which are
based on public-medical and socio-medical mechanisms. These mechanisms include individual
elements of analytical chemistry. The relevance of toxicological studies of the air environment is
increasing dramatically. Regular measurements of toxic substances in the surrounding
atmosphere show that their biological exposures do not always correlate with the results of air
analysis. The correlation changes are due to the following reasons: the penetration of toxic
substances into the body is possible in other ways than the respiratory organs; non-professional
exposure (passive smoker), and genetically determined physiological factors. Despite the
obviousness of these facts, the study of all toxic substances that pollute our atmosphere is still
highly relevant. In this aspect, the most dangerous is their combination and duration of action [3;
12;13].

There is an understanding of real and potential environmental pollutants. The components
of cigarette smoke are commonly referred to as potential pollutants. The components of tobacco
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smoke are dangerous not only due to their general toxic effect, but also because they cause
teratogenic, mutagenic, gonadotropic, carcinogenic and many other effects [7; 8; 14].

Therefore, a comprehensive study of the prevalence of each component of tobacco smoke
in the atmosphere, the dependence of their concentrations on temperature, humidity, lighting
and distance from the source of pollution (active smoker), acquires practical significance and
perspective in medical and eco-biological aspects [9; 10; 13; 16].

Materials and methods. The method of qualitative and quantitative identification of tobacco
smoke components is quite complicated, because sampling and determination of concentrations
of suspended particles depends mainly on the nature and conditions of ventilation of closed and
open spaces.

Air sampling to determine the components of tobacco smoke is most often carried out by
the aspiration method, based on pulling a specific volume of air through the absorption system
[1;11].

The degree of capture in modern absorbers reaches 90-99%, with a determination error not
exceeding 3.0%. Liquid absorbers are most commonly used.

Sanitary and hygienic assessment of pollution of the surrounding air, as well as the air of
residential and public buildings, is carried out on the basis of a comparison of the compliance of
the actual level of the content of substances with the average daily MPC in the atmospheric air.
Maximum Permissible Levels (MACs) have been developed and Approximate Safe Exposure
Levels (SHLI) have been approved for many chemical compounds polluting the atmospheric air:
substances used in the national economy, used in industry, etc. [18].

From the point of view of Sanitary and hygienic control, at present, there are officially only
a small number of standardized substances for which metrologically certified control methods
and permissible levels are defined and approved.

Most of the officially accepted methods used in analytical control are based on the principle
of targeted analysis, which is often limited by the number of indicators.

Such an approach is not capable of fully controlling the content of unknown and non-
standardized substances in the air and assessing their impact on public health. This is due to the
fact that in conditions of multicomponent environmental pollution (the number of toxic
components is constantly increasing), sanitary and hygienic control of the quality of atmospheric
air, as well as indoor and outdoor air (residential environment) for the existing components of
toxic hazard is insufficient, since each the object under study in most cases contains specific,
previously undetermined substances [1; 18].

Under the influence of environmental factors, the components of tobacco smoke are often
transformed, forming more toxic and dangerous substances compared to the original ones. In this
regard, it becomes necessary to use multicomponent analytical methods for monitoring
environmental objects using separate variants of chromatographic methods of analysis that can
qualitatively and quantitatively identify a wide range of unknown pollutants in the atmosphere
and give them a metrological assessment.

This type of multicomponent analytical approach, along with the control of standardized
and unknown non-standardized substances, the effect of which on a living organism has not been
finally determined until recently, and therefore in most cases remained uncontrolled, is
extremely informative when searching for a source of air pollution in open and closed rooms
according to hygienically significant indicators and values of environmental and hygienic
standards.

125



Currently, there is no consensus on the "quantitative threshold" at which a clear separation
of "minor" and "trace" components representing the "risk factor" is possible. Air (in the sense of
the matrix) is considered a "simple system" that contains a colossal amount of basic, minor and
trace components, each of which can be of tremendous (sometimes decisive) importance in terms
of the nature of the local microclimate during long-term or short-term exposure to even low
concentrations. However, in comparison with the analysis of “minor components” of organic
compounds, the qualitative and quantitative identification of their “trace” values based on the
development of especially sensitive analytical methods (within ppm and pbm according to the
CN system) can be considered quite acceptable [1; 5; 18; 19; 20; 21].

The method of gas-liquid chromatography makes it possible to qualitatively separate and
quantitatively analyze volatile compounds with high accuracy on gamma quantities of mixtures
that cannot be determined by any other known physicochemical methods [1; 17].

Recently, more and more work has been published on the medical and biological aspects of
the effects of tobacco smoke on the body of a passive smoker. The integrity and nature of the
development of scientific research in this area are provided by the methodology based on an
adequate concept of the nature of the phenomenon under study, which in general includes
various kinds of environmental pollution problems with tobacco smoke products. Currently, the
bio-medical issues of the impact of cigarette smoke on the health of an active smoker are quite
well studied. However, the effects of tobacco smoke on non-smokers (passive smokers) have not
been sufficiently studied. We are talking about the toxic effect of individual components of
tobacco smoke (nicotine, tar, high molecular weight compounds, etc.) located at cut distances. In
different concentrations and different durations from an active and passive smoker. The
physicochemical and bio-ecological aspects of this process are almost not studied. The ability of
individual components of tobacco smoke to be spread by air flows through the microsphere
surrounding a person has not been determined. The complexity of this issue is associated with
many issues, of which the main ones are:

- physical and chemical parameters of each component of tobacco smoke, since high-
temperature smoking products can exhibit a synergistic effect with other mutagens;

- the nature of the environment (parameters of the atmospheric environment);

- the intensity of the source of pollution, and the activity of the smoker.

It is believed that the first and last puffs differ from each other in terms of the content of
individual components of tobacco smoke. For example, the first puff contains no more than 0.9
ng CO and no more than 3.6 ng CO2. While, in the subsequent puff, these components increase
to 1.9 ng (CO) and 5.6 ng (COz2).

Depending on the distance from the source of pollution and the duration of inhalation of
tobacco smoke, a passive smoker is exposed to chronic intoxication of varying degrees and of a
different nature. The severity of intoxication also depends on the ability of each toxic agent to
accumulate in the body of a passive smoker and, thereby, cause life-threatening irreversible
changes in tissues, organs and biological systems.

At present, it is practically unknown how the concentration of individual components of
tobacco smoke changes at different distances from a burning cigarette. The role of the main
environmental parameters (air temperature, humidity, atmospheric pressure, degree of
illumination, etc.) on the nature of the movement and the migration of each component of the
smoke during smoking has not been determined. There are almost no studies according to which
one can get a concrete idea of how the concentration of each component of tobacco smoke
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changes at different distances from a burning cigarette at low (almost minus) and high (maximum
comfortable for a person) air temperature.

This type of work makes it possible to assess the degree of purity of the atmosphere around
us in open and practically closed air spaces, to determine the degree of risk to which a passive
smoker is exposed. The importance of such studies is increasing, because passive smokers always
include children, youth and adolescent populations.

Qualitative and quantitative analysis of the components of tobacco smoke is given by
adsorption gas-liquid chromatography on a PPF-Milliporwaters gas chromatograph (USA). A
quartz capillary column 120.0 meters long and 0.35 mm in diameter was used. The walls of the
capillary are coated with the stationary liquid phase OV-101. Coating thickness 5.0 microns.
Carrier gas consumption (helium) - 3.0 ml/min. Retention value 20,800 theoretical plates (for
benzene). The principle of temperature programming is used. After the introduction of the
sample within 8.0 minutes was maintained isothermal mode (20°C). Next came programming in
increments of 2.0 g/min up to a maximum temperature of 200.0 °C, and then the isothermal mode
was maintained. Evaporator temperature 240.0°C, detector temperature 260°C. Flame ionization
detector. Discharge to atmosphere up to 80.0%. The so-called “support” method was used, which
is based on the supply of gas to the detector through a specialized fitting (bypass line) in a volume
of 20.0 ml/min. Dosing was done with a Hamilton-N6 microsyringe. The area of each
chromatographic peak was calculated using the corrected retention time on a Model 730
integrator, Data-Module (Waters) Program N4. The spread of concentrations determined in
cigarette smoke of substances was covered by a combination of several independent
chromatographic channels (pair inclusion), which made it possible to carry out a fairly reliable
assessment (scatter no more than 2.0%) both in the upper and lower (trace volumes)
concentrations. In all cases, the probability of sorption of substances in gas communications
(mirror values of the electrical response) was taken into account.

Results and discussion. Qualitative and quantitative analysis of nicotine, benzene,
propylbenzene, toluene, xylene, phenol, styrene, isoprene, formic and acetic acids in tobacco
smoke was carried out in the most securely closed room with a volume of 36.0 m?.

Cigarettes with the following technological parameters were used: cigarette length 70.0 +
0.5 mm; cigarette tape width 28.0 + 2.0 mm; fiber width 0.7 mm with tolerances, respectively,
not higher than 20.0%. In the proposed work, we do not provide brands and technologies for the
production of tobacco products, as well as the botanical origin and grade of raw materials. In a
smoking machine, as a standard, products were smoked that were strictly uniform in terms of the
place of manufacture (factory, production line, machine tools, etc.) and the nature of storage.
According to standard requirements, the characteristics of tissue paper, sizing, filters, dyes,
clichés were the same as possible.

The distal part of the tobacco product was separated with a razor, weighed (2.0 g) and,
together with the rim paper, was placed in the pyrolyzer drum. The hole was hermetically sealed.
As soon as the temperature of the drum of the smoking machine reached 600° C, the hole opened
on its own and the tobacco smoke entered the atmosphere of the room.

The studies were carried out at three different room temperatures:

- cold air, but not frost (3.0 - 5.0°C),
- comfortable ambient temperature (18-20°C),
- maximum allowable indoor temperature (38-40°C).
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The analysis of cigarette smoke was carried out at distances of one, two, three, four, five,
six, seven, eight and nine meters from the smoking machine in the following sequence: after 10.0
minutes; 20.0 minutes; 50.0 minutes; 100.0 minutes and 150.0 minutes after the start of the
experiment (opening the pyrolyzer lid). The experiments were carried out three times for each
zone and were processed accordingly. In order to eliminate residual concentrations of cigarette
smoke products, an interval of 15 days was carried out between each experiment. At the same
time, before the start of each experiment, a chromatographic analysis of air was carried out to
exclude background pollution.

The method of "point selection" was used, which makes it possible to study the composition
of the air environment by chromatography methods at specific distances from the smoking
machine at a fixed time (according to a given program). The sample probe (4 at each point) was
placed in such a way as to completely exclude the mutual overlap of air samples. The reverse
exhaust was extinguished by a special filter.

The identification of organic substances in tobacco smoke is of great importance in
medicine, biology and ecology. Their presence directly affects the lives and health of smokers and
non-smokers. The increased interest on the part of the general public in these problems of
environmental protection, and the tasks of clinical chemistry and medicine is quite
understandable.

The influence of the matrix on the yield of analytes is very high. For example: during the
determination of nicotine and cotinine in tissues (hairline) and biological fluids (saliva) at
concentrations from 2 to 3 ng/mg, the yield of these components differed by 80 and 89%,
respectively, in the air - slightly less.

Determination of organic matter introduced by man is usually associated with
environmental issues. This problem in almost all cases is due to the activity of the person himself.
Any changes are controlled by the public (also legal) introduction of relevant rules and
regulations. However, they are based and controlled to a greater extent by subjective sensations,
and not by objective data (the adoption of new norms, rules and restrictions).

A rapidly developing field of analysis of organic compounds is the study of their
metabolism, in particular, the kinetics of metabolic transformations of combustion products of
tobacco products during smoking (puff) by active smokers (thermal, photochemical processes).
Public response to tobacco smoke toxicity problems, unfortunately, usually only emerges after
persistently expressed general public anxiety.

Air pollution control is usually rated at the picogram level. Recommendations and research
rules are especially needed when identifying highly toxic components of tobacco smoke.

The identification and evaluation of trace compounds of great medical interest also require
consideration of the specific contribution of background contaminants in the course of the
analytical response.

The generally accepted opinion regarding the level of concentration, which makes it
possible to use the term "trace amounts", does not yet definitively exist.

It is generally accepted that if a component is contained in a substance (or mixture of
substances) called a "matrix", not more than 0.1% quantitatively, the use of the term "trace values"
is fully justified.

Trace is currently considered to be in the ppm range, but more often even lower in ppm, in
the so-called matrix. Abbreviations and units of measurement express the quantitative system of
internationally accepted units (SI). They make it possible to eliminate the sometimes-ambiguous
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quantification. For purely practical reasons, concentrations are often expressed in very arbitrary
units, for example: a large number of tobacco smoke components are often estimated as their
number (per cigarette).

In our studies, the matrix has an organic (hair, saliva, blood plasma, sweat) and inorganic
nature (air, main and side cigarette smoke). The assessment of the significance of each matrix was
carried out according to the chromatographic method.

Gas-liquid chromatography is a detail of minor and trace components, each of which can
be of tremendous (sometimes decisive) importance in terms of the nature of the local
microclimate during long-term or short-term exposure to even low concentrations. However, in
comparison with the analysis of “minor components” of organic compounds, the qualitative and
quantitative identification of their “trace” values based on the development of especially sensitive
analytical methods (within ppm and pbm according to the CN system) can be considered quite
acceptable.

In order to optimize the analysis process: retention rate, selectivity, and number of
theoretical plates, the following regulatory factors were applied: separation selectivity, which was
determined by comparing the retention rate of two peaks (retention time and volume and
separation modes), which were determined by the strength of the solvent (eluting power), the
nature of the packing and the volume of the column.

It is known that the number of theoretical plates serves as a measure of the width of the
peaks in a particular chromatographic system. It is proportional to the square of the ratio of
retention volume to peak width. The resolution equation is as follows:

o1 K
Rg= 1/4YN x o X Tax

Efficiency Selectivity Retention

where Rs is the resolution of the chromatographic column, K is the degree of retention, o is
the selectivity or the ratio of the degrees of retention of the two peaks of interest to us, N is the
number of theoretical plates.

Qualitative and quantitative analysis of nicotine in the air includes the following steps:
concentration from the air with a specially prepared adsorbent, extraction with diethyl ether,
evaporation to organic oil, re-extraction with ethanol, gas chromatographic separation on a
capillary column and quantitative determination.

The concentration of nicotine in the atmospheric air (mg/m?3) is calculated according to the
formula:

M - mass of nicotine, according to the calibration characteristic

Vo - the volume of air taken for analysis and reduced to normal conditions.

C - measurement results.

The confidence error of measurement should not exceed 23% at a confidence level of 0.95.

We consider it necessary to provide quality control indicators for the reproducibility of
fixed retention times (+ minutes) of our chromatographic analysis.
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Conclusion. Thus, the identification of organic substances in tobacco smoke is of great
importance in medicine, biology and ecology. Their presence directly affects the life and health
of smokers and non-smokers.

Specific areas of qualitative analysis of toxic compounds are usually divided into two
categories. The first category includes the determination of compounds directly introduced by
the person himself, the second category - the definition of natural compounds. Each of these
categories takes into account the principle of the origin of the test sample in its matrix, and relies
mainly on existing legal acts.

In our studies, the matrix has an organic (hair, saliva, blood plasma, sweat) and inorganic
nature (air, main and side cigarette smoke). The assessment of the significance of each matrix was
carried out according to the chromatographic method.

Gas-liquid chromatography is a highly developed, extremely sensitive and long-used
method of analytical chemistry. Approximately more than 50% of the work on the quantitative
and qualitative analysis of trace levels of organic substances is based on the application of this
methodological approach.

The method of gas-liquid chromatography makes it possible to qualitatively separate and
quantitatively analyze volatile compounds with high accuracy on gamma quantities of mixtures
that cannot be determined by any other known physicochemical methods.

The possibility of separation and qualitative and quantitative identification of all
combustion products of tobacco products, the study of their carcinogenic, mutagenic and
thermogenic activity, is extremely difficult, and in some cases practically unrealistic. This is due
to both - their low concentration in the air and the methodological issues of separating and
identifying multicomponent systems of different classes in minor terms.
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Abstract. The work includes eight years of research and observation on the issues of improving
the quality of teaching of biochemistry courses in higher education institutions. On the example
of teaching students of Georgian State University of Physical Education and Sports, Shota
Meskhia Zugdidi State University and Gori State University. In particular, the ways of expanding
the possibilities of material, auditory, emotional memory and visual demonstration are described.
Memorization of terms and complex phrases, revealing of students' creative abilities and
evaluation of acquired knowledge using different methods are shown. The authors express the
opinion that it is appropriate to use mnemonic techniques for memorizing biochemistry material,
and biochemical elements. 85% of the students surveyed in the control and experimental groups
expressed the opinion that using this technique it is easier to firmly understand and remember
biochemical material. It is necessary to familiarize the students with additional educational
courses related to biochemistry (providing additional education of the educational material),
which will contribute to the systematization of theoretical knowledge by the students during the
study of the biochemistry educational course. Also improving biochemical thinking (professional)
skills, preparing qualified students who are able and ready for independent work in the
biochemical field.

The paper shows the advantages of adaptive testing, visual display, and inclusion of computer
animation material in teaching, videos and others during the study of biochemical material. These
methods are the most important means for the visualization of various complex biochemical
molecular processes.

We, the authors of the presented paper, have many years of experience that allows us to conclude
that the use of auditory and emotional memory is increasingly used in the educational process,
which contributes to the deepening of biochemical knowledge.

It has been confirmed that the use of the proposed methods helps to increase the level of
knowledge, skills and abilities of students during the study of the biochemistry course.

Keywords: student, different methodological approaches, analysis of results, skills, amino acids.
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Relevance. The problem is as follows: since the existing courses of academic disciplines have
integrity, in order to include a methodological component in them, it is necessary to find a special
integration mechanism that allows taking into account the specifics of the science under study
and the peculiarities of its teaching at the university. Therefore, the relevance of the work is due
to the need for improvement, the development of new techniques, the introduction of special
teaching methods for memorizing complex material in the courses being studied. Teaching
biochemistry study course in universities is one of the urgent problems of general training of
physicians, pharmacists, biologists, chemists, veterinarians, agronomists and biotechnologists.
The large amount of required professional knowledge and the limited possibilities for students to
master it using traditional methods of the biochemistry study course necessitated the
development and implementation of special techniques for memorizing the material.

Aim and objectives. the purpose of the work was to present a number of author's
technologies for teaching biochemistry study course, contributing to the development of
students' creative abilities, interest in research activities, as well as the promotion of scientific
knowledge. To achieve this goal, the following tasks were solved:

e creation of conditions necessary for the development of students' creative abilities;

¢ introduction of effective learning control technologies;

e development of students' interest in the discipline "Biochemistry";

e expansion of the general level of intellectual development of students;

¢ study of the influence of author's technologies of teaching biochemistry on the quality

of students' education.

Introduction. The training of highly qualified personnel in universities is aimed, on the one
hand, at raising the level of professional qualities, a culture of thinking, and on the other hand,
at developing personal qualities and a number of specific abilities that can be fully and effectively
formed as a result of a combination of various types of training.

At present, a contradiction has developed in higher education between the fundamental
scientific and methodological training of students, which does not allow to fully realize the
scientific potential in the professional activities of a specialist. The reason for this contradiction
lies in the lack of study time to consider the methodology of teaching each topic of the subject
within the framework of the corresponding university course, and in the absence of a
methodological orientation of courses covering the basics of science. To resolve the contradiction
that has arisen, it is necessary to combine in the educational process the special scientific and
methodological knowledge and skills of future specialists.

When studying the topic “Amino acids”, it is necessary to remember 8 essential amino acids
that cannot be synthesized in the human body and therefore must be supplied with food. These
are valine, isoleucine, leucine, lysine, methionine, phenylalanine, threonine and tryptophan. As
work experience shows, these amino acids are easy with the help of the phrase: “Vano invented
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a watering can, Liza a broom, Felo cracks three times”, according to the first three letters from
the name of the corresponding amino acids. When considering the nomenclature of amino acids,
it must be remembered that proteins are built from L- o -amino acids. all L-amino acids have the
S-configuration at the a-atom. It is easy to remember which of the forms S or R are right- or left-
handed, given the spelling of these letter designations 9. S - we start writing from top to bottom,
moving counterclockwise, which means these are left-handed connections; R - we begin to write,
moving clockwise, therefore, these are dextrorotatory joints (Fig. 1).

£\ IRy

Fig. 1. Mnemonic for remembering the configuration of isomers.
When studying the topic "Nucleic acids", confusion is possible in the complementarity of
nitrogenous bases (Fig. 2).
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Fig. 2. Complementarity of nitrogenous bases.

You can give them different phrases (the more ridiculous, the better). For example, the G-
C and A-T pairs stand for Silly Chicken and Anxious Alligator, or Blue Heron and Scarlet Tulip.
The hard part of the class is writing metabolic processes in formulas. In this case, let's consider
the Krebs cycle (which is also called the cycle of tricarboxylic acids, citric acid cycle). The purpose
of the Krebs cycle is to supply the respiratory chain with electrons and protons and to accumulate
the energy released during their transport by electron transporters in the form of ATP. Any
nutrient that can be converted to acetyl-CoA undergoes metabolism in the Krebs cycle.

For example, when studying the Krebs cycle, it is necessary to remember the following
sequence of reactions (Fig. 3).

900 - NAD H‘ +H' COO - acetyl'c OLA Ego ' H20 900 . " HZO
0 HO-C-H J 0\ L
NP v 0 S HO-C-C00T < . |
7 C, / CH, C N\
/ 9 (1:00_ { 10 COE)_ 1 CH2 2 Hz \Coo_ 3 \ )
NAD" 00" . _ ?00
H\C,COO' malate oxaloacetate citrate cis-aconitate CH,
& H- (E‘,- C00
- OOC/ ~ H Ho N ?_H
fumarate GOP CoASH _ - C00°
000" p C00" NAD* CO0" {;00 1socitrate
\ ' CH | CH, CH .
’-\\8 CH 1/ | * 6 / 4 5 112 ) 4
O, )~ b e O o O v 00T o
- e c0 c0 . o
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succinate suceinyl-CoA  ¢-ketoglutarate oxalosuccinate

Fig. 3. Krebs cycle.
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However, the cycle is easy to remember with the following mnemonic phrase: "A Whole
Pineapple and A Slice Of Soufflé Today Is Actually My Lunch", which corresponds to the series
- citrate, (cis-) aconitate, isocitrate, alpha-ketoglutarate, succinyl-CoA, succinate, fumarate,
malate, oxaloacetate. Cis- and trans-isomers are easy to remember in the direction of the lines in
the initial letters of their names, written with a double line, symbolizing a double bond (Fig. 4)
(in G, substituents or chain continuation on one side, in T - on opposite sides).

HOOC>_<COOH H COOH
H H HOOC H
maleic acid (ci1s) fumaric acid (trans)

Fig. 4. Cis — isomers (on the left) and Trans — isomers (on the right).

If there are difficulties with writing down the cyclic structural formula of a- and -glucose,
then it is easy to remember them, given how we begin to write the corresponding letters of the
Greek alphabet. acis the tail at the top, the circle is below, which means the -OH group is below,
B is the tail below, the circles are above, which means the —OH group is above (Fig. 5).

CH,OH CH,OH

9] 9]
\ ’ / OH
OH OH
HO '\ |f' OH 11(}\
OH

OH

Fig. 5. Alpha - (o) and beta - () glucose.

When studying the topic "Lipids", you can associate the names of fatty acids with the
number of carbon atoms to memorize empirical formulas. The formula of stearic acid is
Ci7H3sCOOH - the words "seventeen" and "stearic" begin with the letter "C". Palmitic acid
CisH31COOH - contains fifteen carbon atoms (palmitic, fifteen) 16.

Fig. 6. Uridine diphosphate glucose (UDP-glucose); CisH2sN2017Px.

At lectures, students themselves sometimes show a creative approach, forming easily
remembered images when writing complex formulas. For example, when studying the topic
“Carbohydrate Metabolism”, it is necessary to memorize the UDP-glucose formula (Fig. 6). One
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of the students noticed that she resembled a peacock, with a tuft, beak, torso on legs and a long
tail. Each time, now giving this example to other courses of students, they note the similarity
with pleasure and begin to look for similar associations in other formulas.

We have accumulated pedagogical experience in conducting student Olympiads in
biochemistry study course. The Olympiad makes it possible to attract a wide range of young
people who are interested in biochemistry, identify gifted youth and form human resources for
research and professional activities. A month before the start of the full-time round of the
Olympiad, students received test tasks that were completed online for a certain time. In the full-
time round, the tasks of the theoretical and practical stages were solved, allowing students to
show erudition and additional knowledge in the subject. All assignments were original,
educational in nature and based on the biochemistry curriculum.

To improve the quality of education, the authors of the article developed and put into
practice electronic textbooks on biochemistry, allowing students to learn additional material that
was not included in the lecture course, and independently replenish knowledge about the
functions, significance and distribution of the main classes of substances in wildlife.

The material presented in the electronic textbook has a theoretical and practical
orientation, includes photo and video elements. Students keep in memory: 10% of what they
read; 20% of what they hear; 30% of what they see; 50% of what they hear and see, therefore,
the developed video workshop expands the possibilities of using visual and demonstration
educational material with the involvement of auditory and emotional memory in the learning
process. The ability to see three-dimensional models of the DNA and RNA helix significantly
increases the efficiency of material assimilation.

Computer animations and videos are excellent means of visualizing complex molecular
processes.

To control the studied material, various forms of tests were developed and introduced into
the educational process. Text tasks are especially useful for organizing independent work. They
are given fragments of the text, which describe the keywords. Those who have studied the text
will be able to fill in the missing word, the rest will have to study the text again - until the text is
learned. Instead of a task with the choice of one correct answer from several, in some cases it
makes sense to move on to tasks with the choice of several correct answers from a larger number
of answers. You can use tasks in a dual form, which allow you to enlarge a proven didactic unit
of knowledge.

Materials and methods. At various stages of the study, depending on the tasks to be solved,
various methods were used:

e analysis and comparison of programs and textbooks in biochemistry;

e monitoring the educational and methodological activities of students in the process of

studying the course of biochemistry;

e interviewing and questioning students in order to find out their opinion or attitude to

certain issues of interest;

e analysis of results, processing of received data.

The study was carried out in three stages.

At the first stage (2013/2015), the goals and objectives of the study were determined, the
analysis of biochemical, pedagogical and methodological literature on the research problem was
carried out.
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At the second stage (2016/2018), a model of the biochemistry teaching system was formed,
methodological approaches to teaching were developed.

At the third stage (2019/2021), the influence of the methods used on students' mastering
the content of the biochemistry course was studied.

2nd, 3rd and 4th year students of the general specialty s "Medical Biochemistry", 3rd year
students of the specialty "Biology", 2nd and 3rd year students of the specialty "Pharmacy" and 2st
year students of the specialty "Physical Culture" and physical medicine and rehabilitation
participated in the testing of didactic techniques and techniques.

Biochemistry is a rather complex subject, which is explained by the large amount of
material studied, the abundance of formulas necessary for memorization. For example, one lesson
on the topic “Amino acids” includes the study of at least 20 basic amino acids, for each amino acid
it is necessary to memorize 5-7 biochemical reactions, as a result, students must memorize over
100 reactions and metabolisms in just one lesson.

One of the alternative forms of learning is the use of mnemonic techniques to memorize
the material. Consider the techniques that can be applied in the study of biochemistry.

Students can use test tasks in preparation for classes, tests and exams in self-control mode.
Another area of work with students that goes beyond the regular program is the development
and implementation of additional education courses that can ensure active participation in the
work of both prepared and unprepared students. We have introduced and successfully
implemented the following courses: "Actual Problems and Modern Achievements in
Biochemistry", "Biochemistry of Medicinal and Biologically Active Substances". The course
participants were students of different specialties and courses from the first to the sixth.
Additional education courses contribute to the systematization of theoretical knowledge and the
improvement of professional skills and abilities, the training of qualified specialists who are
capable and ready for independent activity in the field of biochemistry.

Results and discussion. The approbation of various didactic techniques and the use of
educational and methodological materials in the study of biochemistry made it possible to
conduct a comparative analysis of the degree of mastering biochemical knowledge and skills by
students in the control and experimental groups.

The completeness of mastering the knowledge of biochemistry by students was assessed by
the results of control points within the framework of the module-rating system, which were
carried out after studying two biochemical topics. At the same time, the control and experimental
groups of students had approximately the same academic performance, equivalent learning
conditions and the volume of the study load.

The content of the biochemistry course was mastered by students at a sufficient level in
both the control and experimental groups. But at the same time, the results of the evaluation of
control points, on average, in groups where didactic techniques were used in the classroom and
educational and methodological materials were used, exceeded the results in groups where classes
were conducted in the traditional form. So, the average score in the experimental groups was 4.00
points, and in the groups with the traditional form of training - 3.75 points.

At the end of the semester, after studying the course of biochemistry, students are asked to
conduct a questionnaire to identify difficult and interesting ways of learning. Of the students
surveyed, for approximately 50% of people, the most difficult way of learning was problem
solving. The most interesting, according to the students surveyed, were active forms of learning
(36%) and test tasks (29%) requiring elements of creativity. The study of lecture materials was
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considered a more interesting way of learning by 27% of students, and the study of textbook
materials by only 8% of students.

It is advisable to use mnemonic techniques when studying the elements of biochemistry
that require “memorization” of the material, since such memorization methods allow you to
create vivid images for concepts and definitions in your imagination. In the course of
interviewing students from the control groups who completed the course of biological chemistry,
85% of the students surveyed expressed the opinion that the use of mnemonic techniques
contributed to easier understanding and better memorization of the subject.

A survey of participants in Biochemistry Olympiads shows that this event is remembered
by all participants, including jury members, as a good, kind, interesting, bright, fun and
educational event. This improves the quality of education and makes the life of the student body
and teaching staff more interesting and varied.

It is advisable to use adaptive testing, the essence of which is that when answering a task of
an average level of difficulty, the test person receives a task of a higher level, and, conversely,
with an unsatisfactory answer, a task of a lower level of difficulty is provided. The use of this
form of knowledge control will reduce the likelihood of a situation in which all the proposed
tasks for testing will be complex or simple. In this case, testing will be more objective. The use of
tasks that are too difficult can reduce learning motivation, and the use of tasks that are too simple
can lead to the fact that almost all students will receive approximately the same scores, and,
therefore, the measurement will not take place due to a discrepancy between the level of
difficulty of the tasks and the level of preparedness of the students being tested.

In the process of implementing electronic textbooks, students acquire the following skills
and abilities: to observe and study the properties of biologically active substances; describe the
results of observations; select the necessary equipment for the experiment; perform calculations;
present measurement results in the form of tables and graphs; interpret the results of the
experiment; draw conclusions; discuss the results of the experiment, participate in the discussion.
Many years of experience in using the author's laboratory video practice allows us to conclude
that the possibility of using visual demonstration educational material is expanding, involving
auditory and emotional memory in the learning process, which contribute to deepening
knowledge of biochemistry.

Conducting additional education courses emphasizes the scientific orientation of
biochemistry, contributing to the expansion and deepening of students' knowledge in their
chosen direction for further professional activities. When analyzing the results of exams in
biochemistry for 2016/2017 academic year. year, it was revealed that students who took
additional education courses along with traditional education received higher marks in the exam
than students who used only traditional forms of education.

Thus, the use of a variety of teaching methods makes it possible to make the learning process
not only interesting for students, but also effective. The effectiveness of training depends on how
ready the teacher is for creativity, the ability to reveal the importance of the topic being studied,
to build the presentation of the material so that learning does not turn into cramming, but is a
process of active search for solving professional problems.

Conclusion. The theoretical significance of the study lies in the fact that the developed
methods and materials for teaching biochemistry can be used as the basis for methodological
systems for the professionally oriented study of other scientific disciplines. This material is of
interest to students, undergraduates, university professors and professional teachers who are
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interested in the problems of science education, in the system of advanced training, in the
training of teachers, in the framework of additional education courses or elective courses and in
the preparation of educational and methodological complexes. The practical significance of the
work performed is that:

o the developed didactic techniques and teaching materials allow, simultaneously with the
assimilation of the biochemical content, to develop the creative abilities of students;

e changing requirements for learning outcomes leads to the need to create means of
monitoring and evaluating educational achievements; adaptive testing can become one
of the assessment technologies;

e the annual holding of the Biochemistry Olympiad makes it possible to attract a wide
range of young people who show an increased interest in biochemistry among students
of higher educational institutions of the natural sciences, medical-pharmaceutical and
biotechnological fields;

e in the course of the pedagogical experiment, it was proved that the integration of
methodological training into the process of teaching biochemistry contributes to an
increase in the level of assimilation of biochemical knowledge and skills.

Thus, the use of the proposed active teaching methods contributes, on the one hand, to the
formation of knowledge, skills and abilities of students, and on the other hand, to the fact that
educational information turns into personal knowledge of students. The presented materials are
introduced into the practice of work in the relevant departments of Georgian State University of
Physical Education and Sports, Shota Meskhia Zugdidi State University and Gori State University.
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Abstract: The paper discusses the influence of some soil care events on the yield of nuts and the
development of weed plants in the inter-rows. Considering the specific micro-climate conditions,
a significant role in increasing the hazelnut yields is assigned to selecting soil care events in a row
planting and subsequently their appropriate use. The experiment was carried out in the Samegrelo
region, namely in the municipality of Zugdidi, in Anakliuri hazelnut plantation, cultivated by
the company "Agri Georgia" according to the following scheme: 1. Controlling inter-rows
according to the agriculture rules; 2. Mulching of inter-rows with black polyethylene; 3. Leaving
inter-rows without cultivation.

Research has shown that in terms of micro-climate conditions the selection of soil care events
and subsequently their proper use play an important role in increasing hazelnut yields.

A recent study shows that inter-row black ash mulching is an effective way of controlling weeds,
the soil remains loose, retains moisture, and does not need to be hoed, which mitigates labor costs.
The use of black plastic mulch in the inter-rows eliminates weed growth and therefore reduces
labor costs and production costs. Soil care plays a major role in increasing hazelnut yields. In this
respect, black ash mulch is the best option.

Keywords: nuts, mulch, microclimate, yield.
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Abstract. According to scientific studies, it has been established that solid industrial plastic
polymer wastes create a dangerous ecological situation in the environment, therefore their use
and recycling is extremely important. It was determined by practical and scientific studies that
recycling and using polymer waste to obtain a new household product is cheaper and more
competitive. Our article presents the technology of polyethylene processing by mixing minerals.
Household materials are obtained with the addition of secondary polyethylene and polymer
composites and quartz sand, Bakuriani andesite and Okami slag mined in the Sachkheri region of
Georgia. The physical and mechanical properties of the obtained material, thermal stability, water
absorption capacity and resistance to acid environment are investigated. The stability of the
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composites is highly dependent on the type and concentration of the filler, which ultimately
determines the thermal stability. Mixing fillers in tetraethoxysilane leads to modification in the
composite, and also enhances the physical and mechanical properties due to the formation of a
buffer system between the polymer composites and the matrix filler. The experiment showed
that the addition of a double amount of filler (andesite and diatomite) along with silicon-organic
compounds led to an improvement in the strength effect and chemical-physical characteristics of
the obtained material. The processing of polymer waste was carried out under high-pressure
conditions. The presented work will have an impact on maintaining a healthy environment and
reducing polymer waste, preventing eco-pollution.

Keywords: polyethylene, composite, mineral, synergistic compound, physical-chemical
characteristics.
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Abstract. The report discusses the international system scheme, in which Georgia had no
entrance and Georgia was not able to present a country during the whole year. At this time
Bloody tragedies with ethnic cleansing were taking place in both Abkhazia and so-called
"South Ossetia". It was followed by the alignment of “Russian peacemakers with blue
helmets". At first, it happened only under the CIS (Commonwealth of Independent States)
mandate (though, Georgia at this time, wasn't a member of the CIS). According to the UN
Charter, it was not normal that such garrison “stood” in a country with a land border. Georgia
became a member of the United Nations after it had lost everything. The UN recognized
Georgia as a space having purposely and purposefully tangled geopolitical fire zones. The
United Nations was forced - to accept this reality. The only area was sports, where Georgia
was able partially to defend its position. The current report refers to the above-mentioned
event.

Keywords: Olympic Games, Georgia, Georgian National Olympic Committee, Barcelona
Olympics.
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Georgia's participation at the Barcelona Olympics was just an attempt to participate as an
independent country. The method was so unusual and “out of the structural order of the world”,
that it is still impossible to discuss or understand it without granting a proper place for Georgia
in the same structural order of the world or without fundamental understanding and analyzing
the above-mentioned establishment process.

In the Soviet era, in the International Olympic Committee (IOC) the leaders of the
unaffiliated Georgian National Olympic Committee (GNOC) managed to establish such a good and
proper relationship with the International Olympic Committee (IOC) and obtained so much favor
and a good organizational position, that Georgia was guaranteed not to face any problems in the
IOC. One hundred percent of our Olympic problem was “located” in the UN, where the well-
established position of Georgia was specifically and purposefully destroyed by such a powerful
satanic genius, which can be hardly found in the history of mankind. This universal precedent
has been ignored by the whole world and the precedent is not evaluated yet by the UN or at any
other level. And we- Georgia owning intention of a clear and identified state - are able to begin
the research-search and study-analysis which we may need for this "evaluation”,

We can take it into serious phase and force the world community which is
in “ignorance mode” to get engaged in this study as well as bring it to an end, re-evaluate it and
eradicate the precedent of the first attempt aimed to disrupt the world order, which are followed
by second, third, and many other attempts. This process will work until its “head” is not
decrypted. The “head” is in Georgia - in Eduard Shevardnadze’s “coffin”.

The decisive document on which the UN relied was the decree of the Presidium of the
Supreme Council of the USSR approved on 23 December 1991 at 03 a.m. The decree included
both the dissolution of the Soviet Union and the formation of fifteen independent sovereign
states. The document has a secret griffin. The question is the following: why does this document
have a secret griffin though the context and meaning of the document was as open and
transparent as the constitution? The reason for the secret griffin is the following:

From the first three paragraphs of the resolution, the first paragraph was dedicated to
Georgia and described in detail how Georgia had obtained its independence. It included details
of all documents adopted as a basis for Georgia's independence. The paragraph also considered all
documents without exception which were reviewed, endorsed, recommended and then officially
licensed by the UN.

Under the auspices of the UN, groups of observers from different countries of the world
have also participated officially in the licensing format and after their adoption, the documents
were evaluated by the same UN agencies and commissions as a completed document for license.
These documents are:

1) The Law on Multiparty Elections, which was prepared by the political party “Round Table”.
The above-mentioned Law was submitted to the UN. When the party received the response
form the UN, then they represented it to the Presidium of the Supreme Council of the
Georgian SSR;

2) Resolution of the Presidium of the Supreme Council of the Georgian SSR on the First
Multiparty Elections in Georgia was also initiated by the “Round Table”;
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3) The Final Protocol Resolution — it was the summary of the results of the first multi-party
elections in Georgia;

4) The Law of Georgia on the Restoration of the State Independence of Georgia about National
Referendum;

5) The Final Protocol Resolution - summarizing the results of the referendum;

6) The Declaration of Restoration of State Independence of Georgia" - "Act of Independence".

7) The Law on “the Institute of the President of Georgia”.

8) The Resolution of the Supreme Council of the Republic of Georgia on “Elections of the
President of Georgia”;

9) The Resolution of the Supreme Council of the Republic of Georgia on the “Election of Zviad

Gamsakhurdia as President for a Temporary Term”.

10) The Summary of the Results of the Presidential Elections of the National Assembly at the

National Assembly - Final Decree;

The first paragraph of the above mentioned Resolution of the Presidium of the Supreme
Council of the USSR, dedicated solely to Georgia — based on above listed ten documents, all of
them were printed in bold letters and had one and the same definition - "was recognized by the
UN"; So the initiative of the Round Table and the UN's great activation resulted the fact that the
Politburo was not able to develop its backstage plan which was declared by Andrei Sakharov: “A
SMALL EMPIRE ON STALIN DESIGN .

All of them included strong comments which informed, that the document was prepared
and initiated by the political party "Round Table". So the Resolution substantiated and

acknowledged the reality that Georgia's territorial integrity was reached only by proper and
serious state policy of "Round Table", in terms of no defensive systems before they came to power.
The document was highly qualified, highly objective, thoroughly comprehensive and uniquely
stylized and was compiled “in the language of legal diplomacy”. The compilers definitely
understood that this document was closing one serious book of history and was beginning a new
one. It initiated some extent changes of the world.

The second paragraph of the resolution is dedicated to three Baltic republics. The editorial
space represented about one quarter of the first paragraph and was the based on a single document
- a treaty signed between Mikhail Gorbachev and George Bush on the island of Malta, referred to
as the "Malta Treaty". The treaty was signed at an unofficial meeting and was considered as an
“unofficial document”. The document was followed by comment printed in bold “UN has made
No Comment and Reaction";

The third paragraph of the resolution had the same space as the second paragraph, and was

dedicated to the rest eleven post-Soviet republics. It was vividly describing the "Belavezha Treaty"
and the Alma-Ata "CIS Founding Act". Both of them were based on two documents as well as
were written in dark font. Exact copy of the second paragraph's explanation was followed by the
comment- “No Comments by UN";

Both the resolution and all of the UN documents proved that Georgia was better prepared
for both independence and UN membership, (and this is not an artistic comparison it is just a
comparison of mathematical accuracy ...) than the rest of the fourteen post-Soviet republics. The
mentioned opinion has ten important basis recognized by UN...others have only one basis
without any UN recognition ...)

At the same time, Georgia demanded not to accept its state independence, but it required
"to restore” the facts which were caused by occupation and annexation, which was recognized by
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the Third Principle of the Atlantic Charter signed in 1941 and which represented the basis for
the creation of the United Nations and was definitely ignored by Stalin.

The above mentioned resolution of the Presidium of the Supreme Council of the USSR was
recognized by the UN, followed by the automatic recognition of all fifteen independent post-
Soviet states — fifteen sovereign states - by all of UN member states. In the basics of the current
resolution, only the foundations of Georgia (ten in total) was recognized by the UN and at the

same time there were identified no shortcomings.

At that time, the legitimate government of Georgia, which owned both recognition by the
highest level of law and full support of the Georgian people, seated in the bunker and was
bombed. At the same time member States of the United Nations began to recognize the sovereignty
of Georgia and the members of Georgian government were congratulating each other on this
"victory" in the bunker.

Meanwhile, “the eighth wonder of the world” began in New York. Fifteen post-Soviet
countries were recognized by one hundred and seventy five UN member states. According to the
UN Charter, the recognition was out of discussion as the discussion was theoretically designed to
have two opposite outcomes: satisfaction, or - refuse. According to the principle of the United
Nations, in case if a new country gets recognition by one hundred and forty-five UN members,
the United Nations owns no mechanism to dismiss the recognition. This principle remains
unchanged until today, and it is likely that it will never change.

The Principle has changed only the number of members. Quota - one hundred forty- five,
has been replaced by one hundred sixty. What happens in our case ??? .. The UN held the General
Assembly on January 4, 1992. The United Nations has discussed (and why? the issue of our
recognition. The process of recognition of fifteen countries was attended by one hundred and
seventy-five UN member states, confirmed the recognition of fifteen countries, but the UN
Security Council approved the recognition of fourteen countries and imposed veto only on Georgia
without any explanations.

The legitimate government of Georgia seated in a bunker and wrapped in fire was likely to
receive the note allegedly on January 5. The note included the following content: Georgia was
not a country yet and it was not presenting a UN coverage area. So it was not a UN coverage area.
Any country, or group of countries, can split it up as well as can conquer it as they are definitely
guaranteed, that UN principles cannot protect a country that does not exist. It is merely a
depoliticized geographical vacuum. So in the case of occupation no one would be treated as a
criminal as Georgia was considered to be the country that did not exist. This will happen a bit
later. It is interesting who has planned this satanic degeneracy which has no analogue in history.
Even nowadays, Georgian nation has no idea about the creator of the idea and the world's elite
interested in the degradation of the Georgian nation is intentionally shaping the image that have
determined all following disasters for Georgia?!?! ...

Five permanent members of the UN Security Council — including five founders of UN and
five foreign ministers of the Security Council and all of them are the initiators of a different vetoes
trying to agree the other four members. Who is the Minister of Foreign Affairs of the USSR seated
among them at this time?!!! ... We have an answer: this person was Eduard Shevardnadze, the
minister who together with others signed on collapse of USSR. And of course he knew that was
going to be out of the office without any position. The other members were representing the
states and accordingly they were accountable and limited by their home states. So it seemed that
none of them had any motivation. Who could have the biggest interest towards Georgia ?7? ...
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Who could be the initiator of this unfounded and damaging veto on Georgia ??? ... Who persuaded
the other four ministers to impose this impossible and unnecessary veto. Though the veto can be
imposed by one of them and others were not able judicially to dismiss it. And?!?! ... They needed
to be just silent and support it. But who needed to privatize Georgia and make it like his own
family “cooperative”??? Who was awarded by the colleagues??? Who needed to prove that” the
Brilliant Roundtable Process” wan nothing but political nonsense and was unfaithful to
Nation???... Who wanted to show that the head of political party “Round Table” —was politically
ignorant and unpatriotic provincial??? ... By the assistance of world image makers, who has
reached that a large number of Georgians believe that Eduard Shevardnadze is a national
liberation dissident and Zviad Gamsakhurdia seems to be like the former secretary of the
Communist Party??? ...

With ultra-modern methodical technologies who has persuaded the nation to believe that
it is the real fact???... The answers to these questions should be examined by a team of world
leading diplomats, historiographers and political investigators. One day they will find lots of facts
about it and I wish to participate at this historical research. As for today I would like to discuss
the impact of above mentioned changes on both Barcelona Olympics and in the diplomatic part
of the International Olympic Committee (I0C).

The UN has sent its recognition of the fourteen newly-created countries to its already
recognized world sectoral structures including the International Olympic Committee,
Intermedia, Interfost, Inter Satellite, World Inter Passport, World Meteorological Service, World
Health Organization, World Journalists' Organization, UNESCO, Red Cross, Red Crescent World
Federation and so on... The list did not include Georgia, it was just separated. Georgia did not
exist on the political map of the world and there was a depoliticized geographical vacuum.

United Nations has sent the note to the International Olympic Committee, which included
State Constitutions of the fourteen newly recognized countries, definitions of their state
languages, the citizens’ temporary blankets of passports with its control mechanisms, flags,
anthems, states’ emblems, geo shifts and trademarks. The International Olympic Committee was
informed that Georgia was not considered as a country and it was not recognized in the UN
coverage area, so the international sector structure could not extend its cover.

The President of International Olympic Committee - Marquis de Juan Antonio Samaranch
turned out to be in the hardest condition. He was also a member of both the Royal Council of
Spain and the Castillo de Bourbon Palace Hall. He was representative of the royal elite of his
Majesty King Juan Carlos Bourbon.

Marquis de Juan Antonio Samaranch has already sent quite a different standard invitation
package of the Barcelona Olympics to Vitaly Smirnov who was the President of the National
Olympic Committee of the USSR and the Vice President of the International Olympic Committee.
The package implied the proclamation of fifteen republics as the legal successor of the USSR
National Olympic Committee. The package informed, that Vitaly Smirnov was sending qualified
representatives of fifteen delegations from fifteen countries - with their own symbols and
attributes. Georgia was on the list. In addition, Marquis was verbally obliged to the head of the
Georgian National Olympic Committee. He has promised to the Georgian National Olympic
Committee, that he would protect Georgian’s position. Without any political logic and
International Law, UN announced that “Georgia did not exist”. Georgians managed to reveal
“political culture”.
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It is more than one year since Georgia has been preparing to participate in Barcelona as an
independent state. The above mentioned participation is based on both Samaranch’s verbal
promise and a firmly established legal package. Georgian athletes have already obtained the
Olympics licenses. The nobleman of royal blood Marquis de Juan Antonio Samaranch could not
afford himself to behave unfaithfully towards Georgia. Together with Georgians he tried to avoid
and not to fulfill the unfair order. And they have agreed...

Georgia, together with all post-Soviet states, would continue to participate in the Olympics
competitions. The embassies’ and border crossing procedures would be resolved by Vitaly
Smirnov. So Georgia started to participate in the Olympics, and everyone hoped that soon the
UN would abolish a veto. The Veto was so unfair that it had no chance to last for a long time. We
hoped that after the above mentioned abolishment Samaranch would be able to justify Georgians’
participation, which did not have any legal basis. It had only verbal basis.

Olympics started, process was developing, Georgians were participating and UN was
delaying. Samaranch was on the verge of madness. Then he was not able to remove Georgians
from protocols as Georgians had won gold and bronze medals at Barcelona Olympics

Samaranch found himself to be in a noble but still in “a world adventure”. So he was
involved in a very awkward situation and was not able to escape from it. At the same time Tengiz
Gachechiladze was trying to calm him down and offered him technically new positions.
Samaranch was not able to stand the situation and believed in his logical but non-factual
argumentation. So he gets involved in this “convenient trap”.

Emzar Zenaishvili and Paata Natsvlishvili are also participating in this process. The end was
curious: “existing” Georgians Leri Khabelov and Kakhi Kakhiashvili from — “non existing country”
Georgia -won the “existing” Gold Medals. So they demanded Samaranch to sign up their victory
with both “non existing flag” and “non existing anthem” of “the non existing country”. Samaranch
resisted but he had no way out as he was in “trap”. So soon he had to hold the awards ceremony
for Georgians.

The members of Georgian National Olympic Committee did their best and they even
partially restored — “the lost dignity” of Georgia. The Georgians won three gold and five bronze
medals. This happened when Georgia, unlike the other fourteen post-Soviet countries, was
neither a member of the United Nations, nor member of the Commonwealth of Independent States
(CIS), nor member of The International Olympic Committee the (IOC), nor member of any
international federation or sport. Georgia was not a member of any international structures.
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Abstract. This paper investigates the biomechanical nature of deviations from the mean in height,
mass, and BMI of professional athletes in elite athletics. According to our analysis, an athlete's
performance in elite athletics is largely determined by his physical parameters, such as height and
weight, and in all athletics disciplines, there are optimal ranges of these parameters, in which the
height and weight indicators of a large number of athletes vary. However, there are also
significant deviations of the above-mentioned parameters from the average values due to the
biomechanical regularities of a specific athletics discipline. We argue that during the selection
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and training of athletes in athletics, the coach should consider the physical parameters of the
athletes in their biomechanical connection with each other, taking into account both their
advantages and disadvantages.

Keywords: Sports biomechanics, qualitative biomechanical analysis, BMI index, athletics.
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Abstract. We studied the major motor movements of children with type III spinal muscular
atrophy and found that early physical exercises were much more effective than starting after the
age of 3. The data we obtained helped us identify the physical therapy methods that should be
used cautiously with this diagnosis to avoid functional deterioration. We examined the
movements of children aged 5 months, 6 months, 8 months, and 10 months. Early intervention
significantly improved the child's physical condition, and the maintenance phase lasted much
longer.
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Abstract. Air pollution is a threat to sustainable development because it simultaneously affects
various social, environmental and economic criteria related to equitable human development,
such as healthy living, food security, gender equality, climate stability and poverty reduction.
The purpose of our research was to determine the public's attitude to the problem of air pollution.
As a result of the research, it was determined that the majority of the respondents take the
problem of environmental pollution seriously, the respondents are fully and adequately aware of
their own responsibility, as well as that of the people around them in the matter of environmental
protection.

Keywords: Air pollution, human health, environmental measures, climate.
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Introduction. As is known, air pollution refers to the release of pollutants into the air, which
are harmful to human health and the planet as a whole. According to the World Health
Organization, air pollution causes seven million deaths worldwide every year. Currently, nine
out of every ten people breathe air that exceeds WHO limits for pollutants. Ambient air quality
is one of the main environmental challenges for our country. In Georgia, the problem of
atmospheric air pollution is fixed in the largest cities of the country, as well as near large industrial
facilities and industrial zones [1].

Air pollution with harmful substances is the introduction/dispersal (emission) of any
substance into the air as a result of human activity, which has or can have a negative impact on
human health and the natural environment [2].

Human-caused factors of air pollution include: combustion process; agricultural activities;
traffic emissions; industrial activities; Electricity production; use of solvents; Non-methane
volatile organic compounds [3].

Ambient air pollution occurs from both natural and anthropogenic sources. Natural factors
include windblown dust (mostly desert and/or sea salt), wildfires, volcanic eruptions, wind
erosion, methane gas in wetlands, space dust from comets, asteroids, and meteor impacts, and
more. As for anthropogenic factors, the air convention of the United Nations Economic
Commission for Europe "UNECE" (convention on "long-range transboundary air pollution")
distinguishes the main anthropogenic sources after atmospheric air pollution: atmospheric air
pollution by harmful substances is the introduction of any substance into the atmospheric air as
a result of human activities / Emissions that have or may have a negative impact on human health
and the natural environment [1].

Air pollution is the fourth leading risk factor for death worldwide, after metabolic risks
(overweight, high blood cholesterol, etc.), dietary disorders, and tobacco use.

Air pollution has a negative impact on the health of any person, however, children, women
and people working on the street are especially vulnerable to it. Air pollution is a threat to
sustainable development because it simultaneously affects various social, environmental and
economic criteria related to equitable human development, such as healthy living, food security,
gender equality, climate stability and poverty reduction.
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According to the 2019 special report of the Public Defender of Georgia, in-depth analysis
of the causes of pollution and its consequences and, accordingly, planning and implementation
of effective measures to reduce air pollution are not possible in the country. In addition, there
are significant gaps in the enforcement of current environmental regulations. Thus, for the
reduction and prevention of atmospheric air pollution, it is necessary, based on the analysis of
available data and best practices, to take timely and effective steps both at the legislative and
policy level [3].

Objectives and purpose of the research: The purpose of our research was to determine the
attitude of the society towards the problem of air pollution. How informed they are about risk
factors and health problems. To what extent each citizen realizes his own share of responsibility
in terms of harming the environment and which prevention mechanisms are necessary to reduce
the harm caused by air pollution to human health.

Materials and method: the questionnaire method was used in the research process, a
sociological research questionnaire was drawn up, the survey was conducted using the principle
of random sampling. 156 people were interviewed. across Tbilisi. The research was conducted in
the period from May 10 to June 10, 2024.

Discussion of research results: as a result of the research, it was established that the majority
of respondents take the problem of environmental pollution seriously, the respondents are fully
and adequately aware of their responsibility and those around them in the issue of environmental
protection. 86% of the respondents were between 18 and 30 years old, and therefore, the majority
of the participants in the study, 87%, were students. A polluted environment is especially risky
for children, which 90% of respondents are aware of. Participants in the study are informed about
the risk factors that affect us all and that cause quite unfavorable health problems. Most people
have an idea about diseases provoked by pollution. They rationally and correctly discuss
preventive measures (for example, restrictions on the movement of old/broken vehicles, noise,
emissions) that will contribute to reducing the level of environmental pollution and the harmful
effects on human health.

Conclusion. As a result of the research, we can conclude that it is necessary to inform and
encourage the population regarding environmental measures by the state. As is known, in 2021
the Parliament of Georgia adopted the Law on Environmental Responsibility. The full
implementation of the mentioned law was planned from July 1, 2023, then it was postponed until
September 1, 2026, and most importantly, air pollution remains a serious problem in the country.
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Abstract. Therefore, sports and physical exercises compensate for visual impairments in blind
people with the help of significant improvement of muscle-motor sensations and other analyzers.
By improving human health, physical culture and sports at the same time improve and coordinate
movement, posture, walking, develop physical abilities, raise moral and endurance qualities,
promote socialization and integration in society.

Keywords: Sports, physical exercise, physical activity, visually impaired people.
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Abstract. Physical activity is a necessary natural human need. The development of any area of
social activity is impossible without the strengthening and development of physical culture and
sports. The desire of a person to satisfy physical activity is one of the driving forces of the
development of physical culture, in which the health-improving factor is decisive. Health care as
the highest value is the main category that determines the content of this phenomenon.
Keywords: sport, health, adopting, healthy lifestyle.
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Abstract. Periodization theory requires that, regardless of the strategy used by the athlete,
elements of both annual and multi-year training should be structured to support their
development across various types of training. Multi-year training periodization can be viewed as
an independent system of microcycles, integrated into the overall annual macrocycle. The
primary focus of training is comprehensive physical development, with an emphasis on
coordination and technical skills.

Keywords: Periodization, periodization theory, training, annual training, multi-year training.
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Abstract. The article presents both positive and negative properties of red wine. Drinking red
wine is very useful for cardiovascular, nervous, osteo-articular system diseases, oncology and
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other diseases. However, you should remember that the main rule is moderate consumption of
wine. Excessive alcohol consumption can have devastating health consequences.
Keywords: red wine, moderate consumption, damage to health.
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Abstract. Post-Covid-19 syndrome remains an important challenge after the end of the
coronavirus pandemic. Post-Covid syndrome can be defined as the result of a new coronavirus
infection. Such neurological syndromes and symptoms as: cephalgia, craniopathy "disorders of
smell, taste, vision, hearing", deficient forms of damage to the nervous system (partially restored
or preserved speech, motor, sensitivity, vegetative, mental and cognitive disorders), Thoracalgia,
abdominal pain, neuropathic post-covid pain, damage to the peripheral nervous system, post-
covid epileptic attack, chronic fatigue syndrome and others can be detected both during the acute
period of the disease and after transmission of Covid-19. By studying the duration of neurological
syndromes, it was determined that in the case of timely start of neurorehabilitation, their
duration was 2.1+1 months, which is much less compared to later onset (51 month) P<0.05.
Patients who did not undergo neurorehabilitation after covidinfection showed persistence of
neurological symptoms for an average of 11+1.5 months. In the presence of post-covid
neurological syndromes after the transfer of the COVID-19 infection, it is advisable to carry out
rehabilitation measures and start them in time.

Keywords: Covid-19, post-covid syndrome, neurological syndromes, neurorehabilitation.
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9990330 sbMLEHs COVID-19 bob®Omdol Eodogdo [4, 13]:
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Abstract. The 20th century saw the birth of three strong and pervasive ideologies: fascism,
communism, and liberalism. Fascism and communism were lost in the debris of history in the
20th century. As for liberalism, it is now flourishing and flourishing. I do not want to present the
21st century or the age of liberalism only in dark colors. Good things are happening, but I'd rather
talk about the vices, because they are very noticeable for such a small, traditional, Christian-
Puritan country like Georgia.

Keywords: Sexopathology, liberalism, sexual crime.
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Introduction

I, who used to work in the field of forensic medical examination, have often come across
crimes committed in the sexual sphere and helped the court to identify the culprit, while there
was no suitable special technology, database in social networks, and we identified a dangerous
criminal only by evidence and intuition.

Before moving directly to subject of crime, let's first distinguish sexopathology from crime.
Because in the era of liberalization of the 21st century, many things were reevaluated and a
conglomerate of pathology-crimes was created, that is, crime was recognized as a norm, which in
turn greatly increased the list of crimes. All of this is backed by the statistics of crimes committed
in the sexual sphere, which can be freely searched on the Internet and is transparent for all
interested persons.

Issues

Let's start with the disease or pathology. Such is hermaphroditism, both true and false, that

is, psychological. In the first case, the subject has characteristics of both sexes, while in case of
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false hermaphroditism, the subject's problem is only in his perception. That is, he feels like a
person of the opposite sex. He dresses and behaves like one. Both of these cases are considered as
a pathology, I emphasize it as a pathology and not as a norm, let alone a crime. Although this is
not a crime, the practice of advertising it, which we see in the conditions of liberalization, is a
crime, moreover - reprehensible.

Another issue is pedophilia and rape - both of these are the most serious crimes punishable
under Article 137 of the Georgian legislation. Rape is an abusive sexual relationship. It can be
done by using force, or by psychological influence (threats, blackmail, helplessness).

It is easy for a forensic expert to determine rape by physical force, because there are signs
of violence visible clearly. In the case of psychological impact, it is necessary to involve a
psychologist, because the medical expert is powerless here. I hasten to point out that pedophilia
is punishable even if it occurred with the consent and desire of the "victim". I will refrain from
going into more depth, because it is no longer within the competence of a forensic medical expert.

Research Results

Now, let's move on to the main thing, which is considered normal for a liberal society and
completely unacceptable for a healthy one. It is the satisfaction of sexual needs in an unnatural
way. This is homosexuality in women (Sapphism) and homosexuality in men. This act, although
to our surprise it was not punished in ancient Rome and Greece, was later recognized as a crime
in Europe and became punishable by hanging and burning at the stake, and in Asia by stoning
and premature burial. In our era, since liberalization has recognized it as a norm, its
determination from a purely medical point of view is absolutely useless and unnecessary.

Discussion

I just want to point out that humans were created by God as a man and as a woman, and
awareness of this is utmost necessary, and going against nature with surgical intervention and
hormone therapy causes important physiological and psychological changes in the body and is
not safe from a purely medical point of view. Psychological change is often a prerequisite for
committing atrocious crimes, which we can look up on the Internet.

The stressful condition of such people is indicated by how they clothe and behave,
ignorance of public opinion, nihilistic attitude and depression, which is often disguised by
aggression towards others. Unfortunately, today's news media outlets try to justify their behavior.

Conclusion

In conclusion, it is important to express that a lifestyle inconsistent with our values is
unacceptable for the Georgian people. Additionally, the extensive propaganda promoting such
lifestyles is concerning.

It is reassuring to note that a bill addressing these issues has been proposed in Parliament.
With due respect, I would like to emphasize the importance of preserving our traditions and
considering the future of our children. Our history and unblemished past are significant,
extending back millennia.
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Abstract. The paper discusses such aspects of the training process of young volleyball players as
team management, optimal use of technical facilities, work plan preparation and time allocation.
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Abstract. The aim of the study was to investigate the possibility of using dynamic electric-
neurostimulation for accelerated recovery and increased physical performance of athletes. The
study was multi-stage. 138 highly qualified swimmers (I category and above) aged 16-25 years
were examined. At the first stage, the effect of a single DENAS-therapy procedure on the course
of recovery processes in athletes after intense exercise was studied. The objective of the second
stage of the work was to study the course of effects of the DENAS physiotherapy device on the
restoration of physical performance. At the thirdstage, the study of gas exchange made it possible
to evaluate changes in the state of physical performance and load power. The data presented,
obtained as a result of a multi-stage study, indicate the high efficiency and wide range of action
of dynamic electric-neurostimulation, which makes it possible to use them to accelerate recovery
processes after intensive training and to increase the level of physical performance of athletes.
The use of the DENAS physiotherapy device for the purpose of recovery contributes to a
significant improvement in energy processes, accelerated restoration of central and peripheral
hemodynamics and the cardiorespiratory system as a whole. The use of dynamic electric-
neurostimulation procedures allows, due to the specificity of the period of their consequences, to
purposefully mobilize the reserve of the neuromuscular apparatus of the athlete and achieve due
to this a significant increase in the level of physical performance, improvement of the sports
result. The totality of theoretical information obtained in our studies and the practical aspects of
the use of dynamic electric-neurostimulation make this method one of the leading among
additional means in the training process of highly qualified athletes.

Keywords: swimmers, physical performance, dynamic electric-neurostimulation, physiotherapy.
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350x00dol 99009y 9060l 3MIM(39LJdOL  OLIRJIMPIWS S BoDOZMHO  MbOL
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@5 29099dxMdJLML  L3MOGMo Fggagdo. B396L 3393580 oMo MGMOOIWO
0653m®35300L 80 0sbMds s ObsFOMEMO 99]BEM-bgoMHMBEH0IMEsE00L dodmyqbgdols
365JGH03Mw0 sB399BH9d0 58 FgomEL 993936 9M0-9m00 (o8Yzs6 sToEHIOOm LT IsGdL
35050 3350R030vMO0 B3MOELAGHJdOL 35MX0ToL 3OMEILJOo.
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3LEMIJHO. BMHJHdIMNONGEmS Lodgx 0dOM IMM35(gMdOL o8Iz 0565 s 9B O3MOM035©
99bfogas  Gglodargdgenl bol L3mMEGHLIYEYOOL FMIBOIdOL  5©Y335G¥IMO  LobiEgdolb
09099853905L.  90b0dbo  3mEbol  LyRMIzgEDg  TgbodegdgEos 9O  AbMEPME
IGO0 29399006 dg9bs o B3MOELIY6JdOL 356K 0ToL 9B3gIBHMOMIOL FIBOD.,
565390 319boL LHMOs FoMrM3s 9d580L OML (LEMGHIR00L S BodGH0IOL WMo
©IMJRM06J0S).  29bol  FoMTs@gds  Fgx0dMHIo  ©oTMI0PIOME0s Y39 50
3033mb96@bY. BMY6dINMNOMIms Bomsdsdm dmddggdol s65woBo GHsMgdmEs Mmmbo
439wobg  3603d3690mgsbo  dshz9b9gdcrol  dobggom. Ts; 309336905 FMEEMdS
(59BH0OM™DY), 9B9JGHOMIOMDS, T9IR00Mds s Poggds. 93 39B396909d0l 2sdmyqbgdom
B396  99b63LoBO3Mgm  OMYMOE  Fow3go  FMmsTodggdol  3H9gbozmemo 0w gmgdols
d9LEOMEgdool  boolbo s MomYbmds, 0obgzg  3bOL  Lsmsdsdm  FJmJdgEgdgdol
doboliosmgdegdo.

153356dm BoEYzgdo: BMHY6dMOPO, M93ILLAOMO WIMEHYDS, 15350l 3b5EODO.

ANALYSIS OF THE OFFENSIVE SHOT IN VOLLEYBALL

Gennady Gikashvili

Doctor of Pedagogy, Professor, Georgian State Teaching University of Physical Education and
Sports;

49a Ilia Chavchavadze Avenue, Thilisi, Georgia;

genadi.gikashvili@sportuni.ge

Abstract: Studying the competition activity of volleyball players in a thorough and step-by-step
manner makes it possible to develop an adequate system of training for athletes. Based on the said
knowledge, it is possible not only to make detailed plans and increase the effectiveness of training
of athletes, but also to manage the team correctly during a game (adjust the strategy and tactics
in a timely manner). The success of a team in a competition depends on all of these components.
The analysis of the game actions of volleyball players was conducted taking into account the four
most important indicators. They include: volume (activity), effectiveness, efficiency and loss.
Using these indicators, we determined both the quality and quantity of technical actions of
individual players, as well as the characteristics of the team's playing actions.

Keywords: volleyball, offensive shot, game analysis.

09l535¢00. MogsLbAoMo MEHYIS - F93Bg30L  BH9dbo3 Mo owgmos, MHMIGOos
Po8moygbl 3900 bgwoom dMOHOL Bsygdsl dmfiobssmdgaol dbstgl dool bgs
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3000036, 53 IMEHYIOL MmMo Hgdbo (30MH30M0 S 239MHPOMO) s dolo Gvdgbodg
BsoMlobgmds 03390099s.

059530l M™L 3o 0Bgbl 3L 3H9dbozm®o Tg3™mdgd0, M3 O o3 gbsls
9b9bl 05350l ABZEYMdIBY, B6QM0dYBY s T9EIR0BMdsDBY. FBMEM, LsTgx0dOM
dmE35(gmdol @OML bBomgro bgds yzgws Jgzomds, MHMIGEroE 93900 0ym
Loz b 3MmEgl80. 5d9sb godmB0bstrg, oG GHm Bsdgx 0dMHM IMM35(gMdOL IEIIMO
BowobBo 435993l BMLE Lol L3MOELIGOoL dwogH s LMLE TbsMYIODY, o3
153995095l A35deg3L 930002900 godmzsLfimcmmm LsHzOPbm 36mEgLdo [1, 2, 6].

3605gdB03mmo 3603369amds. godm33erg30l 9wgagdol 3Mod@olzmwo 3603369 mds
dM3oMmgmdl 09580, ™I JogdmEro dmbs3zg99d0, LsdgxodMm dme3sHgmdol dqlobgd,
3°9my9bgdmmo  0dbgds, Lodomzgwrmdo, Lfzdmbm 3MmiEglbdo Gog byl 89mHgmdl
390092056Md0L BEML.

398m33emg30l  30Bsbo:  sbsdgM™M3zg BMYEdMO™MTo  Mog3ILBToMO  MEYIOL

918399EH0O®dOL BOH©..

oLObEo JoBboL olow(fg390 sYgbgd o 0gm 33ewg30L Jadgao 53em33569d0:
1. Jo®orme BMI6dMYOH™MTo Lsdgx0dM™m JmE35HgmdOL OHML 39dbozmemo bgdbgdols

d9LEMEgO0LOL JOMOMOO F93EMTJOOL godmzargbes.
2. LsH3mbm 3MHmEgldo  GH9dbozmeo bgmbgdol ULfogwrgdol ML 33900
3930™3900L 250M3egbs s sBsewobo.

©3LObYYEO 53M396gdOL o939 0y godmyqbgd o d9dgao dgomEYdo:

1. Bsd93609MM-900MYOHO WOEHIOSEWIOOL Do obo;

2. 390533000 5330603900l 39nMOO;

3. 3500935%0399600 LESEGHOLEH030L IgMO.

3309300 MGRb0BoE0s:

3935  80900bsmgmd@s  9BO3MdM035®, sLOBMWO  HFMEI6gdOL  dobgzo0m.
39Q053M30)M0 ©533063905 1M96dMONYES LG 0dMM 935090y
bmM 309w @gdm©s 2022 ool 10 — 17 03¢0ll, mdowoldo, 930m3ol Bgddombs@ol Ul8
L3y MdOL EMMU.

50b08bmwo 36390l LMo JgLHogeolsmM30L BoEIMYOMEo 0dbs Lsdgbogem-
d9OMOMOO0 OB IMOGHIOOL 5bsE0DOo. Q55650 BOoMGdIMo 0dbs 6 OB YMOEMEOHMEO
Dgotrm.

RMY6dMOmgEms LsdgxodOM IMM3sHgmdol MHYOLBHMOMYDS MM (3090 IOM®s JOMO
593306039000 53590l A3 gEMdOL EOML 39305 OHO MmJdols dg3Lgdom.

ROIbdMMMgms  LYIGR0dOHM  FMMZs[IMOOLIL  bMME30gWEYdMEs  F)FEIA0
95h39690g30L MHgROLEHMOMYDS:

1. 390050904100 JMgdol Mom©gbmds (s6gMm0d0);
2. 05305bJom0 IO GHYIGIOL MomgbMd.;
3. 05305bJom0 M GHYIGdOL botrolbol Jgz3sl9ds.

b3mOELAgbgdoL  LsdgxodO™  FmEgsfgmdol dgxsligdoliorgols  2s9mygbgdmwo  odbs
9900M035, MHMIgeoi doBbs oLobsgl 053530l 0Egmgdol JgueIegdol bodobbol
mbbodbs 3oMHMdom Jga3aligdsls [1].

ol go6M9dmgds, HMI IgomO3sdo godmyqgbgdmos 830ty MomEobmdols dgz3slgdy,
96003690 M36500 550300901 ol 3M0dBH03sd0 AoTMYgbgdsl. 58539 MML oL 35de93L
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b5305m  JMEMEEMdOl  0bgM®As30sl  Lofzdmbm o Lodgx0dOH™  Fmm35Hgmdsdo
L3MEOEGHBIG69d0L dmddg9dgd0L dglobgd [3].

09(%93000 (075305bA0MO) EIMEHYIOL FgBolgds [oMIMgds 0Ergmol Fgle¥egdols
dm396@&do Lsmsbsm 3M0EIMOoMBdOL Tgbodsdolsg:

'@ - 8930 Jres @3 kBl gwods;

"+7 -3893930L 999009 3900 MBGdS 0585300, 35650 Imfiobssmdgaol d90ymdo
9dmg099ds d93390Hbgd00s, 56 898393 296U 59J3L dYHMOL obTgmEgdomo
39058539000 F9gl5dgIMBY;

"=" -89¢930L 9999 09O MHBRGdS 595300, AmobssdIIL 9J3L LT Isgds T9¢)g30L

3M3d0b53099M0 25630mM900LsMZ0L;

'O - dg6Omo Foygdeos.

ROY6OMONIWms Lomsdsdm dmgddggdol sBsoBo  BHoMmIdMEs Mmmbo g439wsby
360083690mg560 358396900l dobgzom. ds0d 80939933690 IMEMEMds (5dGH0OMDY),
989JBH0IOMDS, 9ga06Mmds s Hoggds.

50 35639690 gd0l  g9dmygbgdoom  B396  b3LoBOIMgD  OMIMOE (3503990
9050589900l $9db03MH0 0gmgdol g gdol bsMolbbo s Mom@gbmds, olgzg
29160L Lomsdsdm 8mgddggdgdoL dobolinsmgdwgdo.

Im3memds (A) - 39d6039960-G9JGH039M0 3mgddggdgool Jgldveqdoll MHomEgbmdss,
56 om0 0003305, MMIGdoE  9BBMOE0gws  FMMTsdol  (bol) dogh 9o

35630570, 3563390 8mbs3390mdo, doGBoL 96 Tgx0dMOL 2obdsgwmdsdo. gl BsB39b9gdgero
990d9ds 299myqbgdvemo 0dbgl, 99M9m3g, 350K 0TgOLS s Lodgx0dM™ JmM35Hgmdsdo
13MOELIGEMS OBHZMMZOL BsEobol O™ [2].

989JBH0OMdS (F) - 50 " @" @ "+ " B0odbydom yzgwms 99x835L9d9eo dmddggdols
X590 9995350gdo GO gdmeo 9mgddggdgdol ImErenmdsbomeb (A) 36Mm396@E9ddo.
ol HomBmoygbl  L3MOELAGBMS  3H9dbo3MO-BodBH03MNM0  MBEGHMBOL  bosMolbmdmog
dobsllosmgdgl s 49BboLEIBPZMGdS FMEOTMOo:
2@+ (X +7)

F x 100Ro (1)

A
090093056mds (P) - 59" @ " Bodboom Ggx35L90o 8mddngdgdol X530 93O YOMEO
99O gdeo  mddggdgdol  IMEMEMBLMID  (A)  3MMmEbG9dd0. ol,  syMgmaY,
Po8moygbl  BOIBdIMOHOgms  Bgdb03MM-BodBH03MMo  MUBEIGH™MIOL  bsGolbmdmog

9oboli0smgdgl s Ao6OLIBOZIMGdS BMOBIMEO00):
(2@
P= —  x 10 @
A
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Poagds (Z) - 0 " @" 608600 Fgx3sL9deo dmddngdgdol Kxsdo F9xRsMmIdIYYO
d9LEOMEgdMo  3mddggdgdol  IMEMMBILMID  (A)  3OHMEIBGHYdd0. oL spMgm3Y,
Do60moygbl  L3MOELAGBGHMS  39d603MM-BOJBH0IMNM0  MbEIGMOOL  F5B396909wL o
3960L5DP3M0S BMOIMWOom:

(2@
Z= — x 10 3
A

50 95639690 9gd0lL 959mygbgdoo B39 LoBMIMIZ3m OMYMEO S 3o 3gMEo GH9dbozwmeo
09m9d0L JgueHegdol bodobbl, s1g3g 39390 dmmsdsdggdol s 26Ol Bomsdsdm
909099900 doboliosmgdegdLs(3.

8c3m9gdo dmbsgdgdo (89MMm30¢0 Foboens) sdw9ds390vIeo 0dbs 35009ds@03E0
LGHOGHOLE030L  8gMmEYdom,  BsdMowm  5MOMIYBH0ZMNo (W) s  3MM39bGHMwo
0565835MHMdOL Q5dmygzsbom (%) [4].

3320300 9gega9d0:
bogen  9499m330930L  @OHML  M9a0LEHM0MgdMo  odbs 8 ™sdsdo (32 3sMFH0o),

©5530J50M Mo 0gm 1169 Ms3LHBIoMO IMEHYTs.

RMI6dIMONIms Bsdgx0dOHM IMM35(9MdsDY 3909MPOYMHO ©HIZ0M3)OJO0M
9990030 56seoBom oAby  Fgdgao:  M3oMIMWO  3sOHGHO0L O™ bgds
L5FMoem 35,0 Jeol 505353905, 34,9 1530LLTOMO IMEHYDS.

gb®owo 1. Lodomggwml 6530900l  3m9bdmmomgagdol  dogh g gdeo
053056bJomM0 IOEHYIGOOL 15 )sem dob39690gdo.

Lsgds@m3germls 5330980l 053bI0M0 EIMEHYIJOOL IsB39690mgdo

937 MdS 989JGHO0IOMdS dmg9do 053900
H ) u % ) u % ) 1 % )
15,1 2,1 44,3 16,1 23,8 2,2 39,1 1,0

Logormzgerml  ghmgbmwo 6530900l JogH  0o3sLbAomMo  IMEHYIGOOL MM
50390990 d930Md900 8950099bL 39,1 % (5,9 Jas 356E0500).

gbMomo 2. 0@oswool  bBozMgdol  (93mm3ol  Bgd3ombo)  FOHIEdIMGMYgdol  dogH
99LEOMEg0I0 35300 IO ZHYIJOOL LyBsm  85B3969dwgd0.

03500l 6330500l 053albBI0MO M EHYId0L I5B39690¢9d0

I EMMdS 9899GH0MOMds 9905 D590
H ) u % A 1 % ) 1 % )
24,1 1,6 64,2 18,4 37,1 2,1 9,2 0,9
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0Gdwool  gmmgbmwo 6530900l (930m30L  Bgd3ombo)  doge  msgsbbdomo
M 3HYIgdol OH™ML 83900 3933930 99509bL 9,2 % (2,2 Jmas 356EH0500).

©ss336900x

1. bogdo®omzggwmb gehmgbmwo 6530900l ©39dwo  d93™Igd0  ™Mig3slbdomo
©OGHYIoL O™ Fgo9bl 39,1%. 9996 490MmIObsMg 35MGH0580 4505359900
399900056 LT OWME 5,9 s 0gm 5390990 M93ILLINMO IMEYIOL OMU.

2. 0@5ool 9MH™m3bvo 5530900l 393slLbA0MO IMEGHYIOL OML ©I39dw9wo
993000930 995009960 9,2 %. 5796 godmBE0bscIY 35630580 45058589890 JIEgd0b
LMo ™M 2,2 Jmens 0gm 539000 153ILA0MO sMEYIol EOMU.

3. 30090390 dMbs3999d0L Loggwndzgebg 8904365 193ILBA0MO WIMEHYIOL dmEgEro,
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EDITORIAL BOARD

Zurab Khonelidze

Rector of Sokhumi State University. Doctor of Political Sciences, Ambassador
Extraordinary and Plenipotentiary. Date of birth: December 1, 1963. Place of birth: Poti,
Georgia. He graduated from Tbilisi State University's Faculty of History, completed
postgraduate studies, and studied at the Diplomatic Academy of the Ministry of Foreign
Affairs of Russia and Abkhazia State University's Faculty of Law. Has been granted the
highest diplomatic rank of Ambassador Extraordinary and Plenipotentiary. Rector of
Sokhumi State University (2017), honorary member of international scientific academies of
various countries, and author of many scientific papers and books. Doctor of political
sciences, professor.

Zaur Lomtatidze

Doctor of Biological Sciences, Professor of Sokhumi State University, President of the
Scientific National Academy of Abkhazia.

He graduated from Sokhumi Shota Rustaveli Secondary School and the faculty of
chemistry of Ivane Javakhishvili Tbilisi State University

His scientific interests are: the chemotaxonomy of microorganisms, in particular
actinomycetes, soil microbiology, biology of producers of physiologically active compounds.

He has published about 260 scientific works, 4 monographs and 2 textbooks. He has
received 10 copyright certificates for inventions.

Giorgi Parulava

Giorgi Parulava, born in 1956. Professor since 2006. Doctor of Biological Sciences.
Graduated from the St. Petersburg Zoological Institute with a degree in Invertebrate
Systematics. He defended a dissertation in 1988 on the topic: Fauna of Georgian deciduous
trees. In 2006 he defended his doctoral dissertation in biotechnology on the topic:
Biotechnological ways to increase the effectiveness of the control of pest control. He is currently
working on problems in biomedicine, ecology and bioethics. The author of over 80 scientific
papers. Works as the Dean of the Faculty of Physical Medicine and Rehabilitation at the
Georgian State Teaching University of Physical Education and Sports. Professor in the
Department of Anatomy, Physiology, Biology and Biochemistry.

Alexander Egoyan

Alexander Egoyan, Doctor of Physics and Mathematics. He obtained his PhD degree
from the Prokhorov General Physics Institute (Moscow) in 1994. Associate Professor since
2014. Since 2014, he has been working at the Georgian State Teaching University of Physical
Education and Sports (former Georgian State Academy of Physical Education and Sports),
where he first started working in 1999. He teaches computer technologies and sports
biomechanics there. As an invited lecturer he teaches biophysics and biomechanics at the
Geomedi University. He has published more than 110 scientific works, of which 10 have been
published in high-index Web of Science (Thomson Reuters) journals and 12 have a Scopus
index.
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Roland Kopaliani

Doctor of Agricultural Sciences, Professor, Academician of the National Scientific
Academy of Abkhazia. Full member of the Georgian Academy of Agricultural Sciences. He
was born on March 15, 1957, in the village of Aradu in the Ochamchire district (Abkhazia).
In 1979 he graduated with honors from the Georgian Subtropical Institute. In 1986 he
defended his candidate dissertation. He is a participant in the war in Abkhazia. In 2004 he
defended his doctoral dissertation. In 2008 he was elected as an academician of the National
Scientific Academy of Abkhazia, and since 2010 as Vice President of the same Academy. In
2019-2023 he was the rector of Akaki Tsereteli Kutaisi State University. Since 2023 is head
of the rector’s apparatus in the same institution. He has published more than 150 scientific
works, including 1 monograph, 5 textbooks, 7 auxiliary textbooks, and many methodical
references. His field of scientific interest includes the agrotechnology and agroecology of
subtropic crops. Awarded with the Order of Honor.

Nestan Kekelia

Nestan Kekelia - Associate Professor at Sokhumi State University, Doctor of
Mathematics (PhD). Born on 02.01.1967 in Sokhumi. Graduated from Sokhumi Branch of
Thilisi State University, Faculty of Physics and Mathematics in 1989. Candidate of Physics
and Mathematics Sciences (2002). From 2002 to 2005 Deputy Dean of the Faculty of
Mathematics and Computer Sciences of the Sokhumi Branch of Thilisi State University.
From 2006 to 2009 Associate Professor at the Faculty of Exact and Natural Sciences of the
Sokhumi branch of Thilisi State University. Since 2009 — Associate Professor at the Faculty
of Mathematics and Computer Sciences of Sokhumi State University. From 2007 to 2018
Head of Educational Process Management Service of Sokhumi State University; Since 2019
— Dean of the Faculty of Natural Sciences, Mathematics, Technologies and Pharmacy of
Sokhumi State University. The main direction of her scientific research is the examination
of generalized ordinary differential, impulsive and difference equation systems.

David Zurabashuvili

David Zurabashvili, born in 1965. In 1988 he graduated from ,,Tbilisi State Medical
Institute. Direction — Psychiatry. MD, Professor. “I. Javakhishvili Thbilisi State University”,
Department of Psychiatry and Medical Psychology. "Knight of the Order of Honor" - for his
personal contribution to the protection of public health, high professionalism, and fruitful
scientific-practical and public activities. 2005 The fellow of “George Schultz” from “I.
Javakhishvili Thilisi State University”. 1995 Associate Member of the “Academy of Ecological
Sciences”.Has published more than 30 scientific papers. Co-author of several textbooks. The
main direction is psychiatry, and ecology. David Zurabashvili is a one-time European champion
and two-time champion of Georgia in underwater swimming and orienteering.

Murad Garuchava

In 2003, Murad Garuchava defended his doctoral dissertation on the topic:
Transformation of phenoxyacetic acid-derived herbicides into agrobiocenosis. According to the
diploma issued by the Council of Scholars of Georgia, he was awarded the degree of Doctor of
Biological Sciences. From 013 to present Georgian State Teaching University of Physical
Education and Sports, Associate Professor, Professor. Murad Garuchava has published about
100 scientific papers in the field of biochemistry and functional nutrition, mainly in international
peer-reviewed journals.
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Melor Alpenidze

Academic Doctor of Geography. Date of birth: 21.05.1947. Place of birth: S. Otobaya,
Gali District, Abkhazia, Georgia. Graduated from: TSU, Faculty of Geography-Geology (1969).
Since 1982 works at Sokhumi State University. In 1988 he defended his candidate dissertation.
Docent, head of the Geography Department since 2006. Scientific research: morphodynamics
and protection of seashores. A total of 170 works have been published. Among them: 10 are in
impact-factor journals, more than 5 monographs, and up to 20 textbooks.

Ketevan Khazaradze

Ketevan Khazaradze was born on January 19, 1966. Graduated from the Radiobiology
and Radiation Ecology Center of the Georgian Academy of Sciences and in 2004 she defended
her dissertation on the topic: "Results of the study of radioecological loads caused by
technogenically modified radiation background in Georgia." Presently, she is working on
environmental (in a broad sense) impact on the health of the population (including athletes).
She is the author of 60 scientific papers. Currently, she is an Associate Professor at the Faculty
of Physical Medicine and Rehabilitation, LEPL Physical Education and Sports University, since
2014. She is an Academician of the Georgian Academy of Ecological Sciences and a member
of the Academic Council of the University.

Giovanni Roviello

Giovanni Roviello graduated from Federico Il University with a degree in Chemistry in
June, 2002. In 2006, he got PhD in Biotechnology from the same university on the subject:
PNA/DNA Chimeras for Biotechnological Applications. He has conducted teaching activities
in 6 educational institutions over 17 years, has led 5 projects, and has been an editorial board
member of several journals and scientific committees. In May 2012, He achieved the title of
Professor Honoris Cause in Medicinal Chemistry, at Geomedi Medical University of Thilisi.
He is a researcher at the Italian National Council for Research (CNR), Institute of Biostructure
and Bioimaging (IBB). He has numerous publications in his name. He is a Member of EPS,
EFB, Reviewer Credits, SCI.

Vitaly Kashuba

Vitaly Kashuba graduated from the Georgian State Institute of Physical Culture and
Sports, majoring in Physical Culture and Sports. Doctor of Science in Physical Education and
Sports, Honored Worker of Physical Culture and Sports of Ukraine. Since 2016, He works as a
Professor and Head of the Department of Kinesiology and Physical Education and
Rehabilitation of the National University of Physical Education and Sport of Ukraine. Author
(co-author) of 250 scientific and educational works. Serves as chairman of the Specialized
Academic Council D 26.829.02 of the National University of Physical Education and Sport of
Ukraine. He is a member of the editorial boards of several journals including: "Theory and
Methods of Physical Education and Sports", "Science in Olympic Sports", "Sports Medicine"
etc.

Panah Muradov

Panah Muradov, Doctor of Biological Sciences, Professor, corresponding member of
ANAS, General Director of the Institute of Microbiology of MSE of AR. He has conducted an
integrated study of xylotrophic fungi spread on the territory of Azerbaijan Republic on
suitability for rational utilization of vegetative waste products by biological methods: by
conversion degree, enzyme activity and enzymatic hydrolysis by enzymatic preparations. The
scientific and practical basis of the method of vegetative waste products utilization by the
principle of "low waste or non-waste" technology on the concrete stage has been developed. He
is the author of 278 printed scientific works, 5 patents, 1 monograph.
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Asta Sarkauskiené

Asta Sarkauskiené is a PhD of Social Science (Educology), and a professor at the
Department of Sport, Recreation, and Tourism at Klaipeda University. Asta Sarkauskiené is
also the President of the Lithuanian Olympic Academy and a member of the European Olympic
Academies Council. She has published books “Track and Field Athletics”, ,,Programme of
Junior Adolescents Non-Formal Physical Education in School®, ,,Physical Activity Diary (for
5th—6th Grade Pupils)” and a monograph “The Development of the Innate Physical Powers of
11-13 Year Old Children through Non-Formal Education in School”. A. Sarkauskiené has also
written more than 40 articles, published in Lithuanian and foreign peer-reviewed scientific
journals. Her interests are in children‘s non-formal physical education, children‘s Olympic
education, and physical activity.

Sabina Shakhverdieva

Project and Events Manager, Athens, Greece. Executive-level MBA. An active member
of the International Sports Olympic Network & PMI. Education/ MBA International from
Athens University of Economics and Business/ Olympic Researcher International Olympic
Academy/PhD Candidate in Sports Sciences. Expertise in Project Management, Sports
Innovation, Human Resources Management, Tourism, Events. Participant of International
Congresses, Forums and Events. ISC, HYPE, I0A, Olympic Games Athens 2004 etc. Master of
Sports in Rhythmic Gymnastics and prize-winner of various tournaments. Twice Winner of the
Nemean Ancient Games in 2012 and 2016. Professional Skills: International Sports Cultural
Olympic Events and Tourism Manager. Freelance Kids’ gymnastics coach for 25 years.

SPEAKERS
Vasil Bakashvili

Vasil Bakashvili graduated with honors from the Georgian State Institute of Physical
Culture in 1981. From 1982 to 1985 he was a graduate student at the Moscow Central Institute
of Physical Culture. In 1990 he defended his PhD dissertation. In 2002 he was awarded the title
of Associate Professor. Since 2013 he has been an associate professor at the Georgian State
Teaching University of Physical Education and Sports; From 2018 - Head of the Department
of Theory, Methodology, Management and History of Physical Education and Sports of the
same school. Vasil Bakashvili has published about two dozen papers in the theory and
methodology of physical education and sports, in the field of social-pedagogical and inclusive
education. He is an honored worker in the field of sport.

Steven Baker
Steven Baker received his bachelor’s degree with honors in Physiotherapy from the
University of York St John in the UK in 2014. He is currently the Clinical Director of Kendal
Physiotherapy and Wellness Centre in the UK, specializing in musculoskeletal injuries and
physical rehabilitation.

Konul Bakhshaliyeva

Konul Bakhshaliyeva, Doctor of Sciences in Biology, Professor, Head of the
Department of Microbiological Biotechnology at the Institute of Microbiology of MSE of RA.
She is working on adding new strains to the Culture Collection of Microorganisms, including
microorganisms with biotechnological potential and maintaining the vital capacity of
microorganisms by long-term conservation methods. She is the author of 176 printed scientific
works, 2 patents, 1 monograph.
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Akaki Bokeria

Date of birth: 29.02.1972. Place of birth: Georgia. Education: Georgian Technical
University, Doctor of Food Technology; Kyiv State Technological University, engineer-
technologist of the meat and dairy industry. Currently works as an invited lecturer at Georgian
Technical University.

Sofia Dzneladze

Date of birth: 30.01.1993. Place of birth: Georgia. Education: Georgian Technical
University, Doctor of Food Technology; Thilisi State University, chemist. Currently works as
Assistant Professor at Georgian Technical University.

Eduard Feroyan

Feroyan Eduard. 08/08/1962. Associate Professor since 2014. 1988-1991 - Candidate,
Georgian State Institute of Physical Culture, Thilisi. Dissertation defense - December 23, 1991,
Candidate of Biological Sciences. Topic: "Features of physiological criteria of physical
performance of young qualified athletes”. Since 2014, he has been working at the Georgian
State Teaching University of Physical Education And Sport. Faculty of Coaching, subject -
swimming; Faculty of Physical Medicine and Rehabilitation, subject - Aquatherapy.

Aladdin Gadimov

Assistant Professor, Honored Teacher of the Republic of Azerbaijan. Head of the
Department of Experimental Botany in Institute of Botany, Azerbaijan. Research interests: 1)
Mechanisms of plant resistance to various natural and anthropogenic influences, improving the
quality of agricultural plants, remediation of contaminated soils, and identifying plant species
resistant to stress factors.The use of innovative biological methods to increase resistance to
biotic and abiotic environmental factors in order to improve the nutritional quality and
productivity of wild and cultivated agriculturally important plants. He is the author of 176
printed scientific works, 2 patents, 1monograph, a subject program on plant physiology and 1
textbook.

Anzor Gelashvili

Date of birth: 06.02.1999. Place of birth: Georgia. Education: Georgian Technical
University, Faculty of Agricultural Sciences and Biosystems Engineering, PhD student; Kyiv
State Technological University, Engineer-Technologist of the Meat and Dairy Industry.
Currently works as a milk and dairy products technologist at "Milk City", Dedoplitskaro.
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Nana Gelenava

Nana Gelenava, born in 1961 In Zugdidi. Doctor of Biology, Associate Professor.
Graduated from the A. Pushkin Pedagogical Institute in Thbilisi with a degree in Biology and
Chemistry. She was a researcher at the Asatiani Institute of Psychiatry. In 2006 she defended
her PhD thesis on "Pyrolysis components of tobacco combustion” at the S. Durmishidze
Institute of Biochemistry and Biotechnology in Thilisi and was awarded the degree of
Candidate of Biological Sciences. Since 2006 he has been an associate professor at the Zugdidi
branch of the Georgian State Academy of Physical Education and Sports. Since 2019 she has
been an associate professor at Zugdidi Shota Meskhia State Teaching University. She is the
author of one monograph and up to 20 scientific papers.

Melinda Gilhen-Baker

Melinda Gilhen-Baker received her Bachelor’s degree in English Literature from the
University of British Columbia, Canada in 2014. She works as a Senior Marcomms officer at
the National Trust in Keswick, UK. She also performs research related to the benefits of Forest
Bathing and other nature based wellness practices.

Gennady Gikashvili

Gennady Gikashvili - Professor, Doctor of Pedagogy, Honored Figure in Georgian
Sports. In 1990, he obtained the degree of Doctor of Pedagogy. The dissertation topic was:
«Management of the team's competition activities based on the individual qualities of volleyball
players». In 2005, Genadi Gikashvili was awarded the title of Professor. 2005 - 2007 Head of
the Department of Sports Games of the Georgian State Academy of Physical Education and
Sports. In 2007-2012 Professor at Ilia State University, Faculty of Sports. Since 2013 till now
— a Professor of the Department of Sports at the Georgian State Teaching University. G.
Gikashvili participated in XIV (Kyiv, 2010) and XXII (Thilisi, 2018) international scientific
congresses «Olympic Sport and Sport for All». Gennady Gikashvili has published 32 scientific
works in the field of volleyball and has written 29 books.

Alexander Gobirakhashvili

Alexander Gobirakhashvili graduated with honors from the Georgian State Academy of
Physical Education and Sports (Faculty of Coaching) in 1994. In 2004 he defended his
Candidate's dissertation - "Theory and Methodology of Physical Education, Sports Training
and Rehabilitation Physical Culture” and was awarded the degree of Candidate of Pedagogical
Sciences (in athletics). Since 2014 he has been an associate professor at the GSTUPES. From
2018 to the present he is the head of the University New Vision Sports Club. He has published
15 scientific papers in the field of athletics, has written 3 books and translated 1 textbook.

Givi Gogodze

Givi Gogodze graduated from the Georgian State Institute of Physical Culture, Faculty
of Physical Culture and Sports in 1976. 1997 - Thilisi High School of Business and Marketing
Institute, Faculty of Law. 2002 - Sulkhan Saba Orbeliani Pedagogical University, Faculty of
Law. Since 2014 he has been an associate professor at the Georgian State Teaching University
of Physical Education and Sports. In 1971 he was awarded the title of Master of Sports; in 1989
- The title of Honored Coach of Georgia; in 2014 - the title of Honored Figure of Georgia; In
2018 - the title of Knight of Sports.
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Merab Gongadze

Doctor of Geography, Senior Researcher at the Department of Geomorphology-
Geoecology of Vakhushti Batonishvili Institute of Geography, Associate Professor at the
Department of Geography of SSU. He was born on November 15, 1949. Research interests:
geomorphological processes (formation and development of the earth's relief), the impact of
human activity on the relief, exodynamic and karst processes (formation and development of
underground cavities and surface forms). Has more than 20 scientific works, including 3
textbooks and 1 monograph.

Tristan Gulbiani

Tristan Gulbiani graduated from the Georgian State Institute of Physical Culture in 1972,
Faculty of Mass Sports. In 1990 he defended his dissertation on the topic: "The actual structure
of physical ability of junior high school students"”, on the basis of which he was awarded the
degree of Candidate of Pedagogical Sciences (Academic Doctor). Since 2015, he has been a
professor at the Department of Sports of the Georgian State Teaching University of Physical
Education and Sports and the Dean of the Coaching Faculty. Since 2024 he is the Rector of this
University. Member of the Georgian Handball Federation; Honored Worker of Sports of
Georgia; Georgian national category referee, in handball; Has published more than 30 papers
in the University, Georgian and foreign scientific journals.

Avtandil Guliashvili

Avtandil Guliashvili graduated from the Faculty of Medicine of the Leningrad Military
Medical Academy. He has a certificate in anesthesiology, hematology and transfusion, as well
as a certificate of the Ministry of Health of the Republic of Azerbaijan in anesthesiology -
resuscitation. From 2018 until now, he has been working as an anesthesiologist-reanimatologist
at the Ambrolauri Regional Health Center. He is a participant in the war in Abkhazia, 1992.
Anesthesiologist - reanimatologist at Ochamchiri Hospital.

Mirzayeva Gulnar
Mirzayeva Gulnar Alham is a PhD student.

Tarun Gupta

Mental Trainer for High Performance Athletes. Completed Internship from American
Board of Sport Psychology, New York, USA in 2017. Assists Elite / High Performance Athletes
& Sports Persons to perform better at World stage especially in Olympics. Works with Athletes
& their Coaches / Fitness Trainers to bring them to peak Fitness levels (Mental & Physical)
while preparing for Sporting events.
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David Gventsadze

David Gventsadze's scientific interests are - polymer and ceramic composite materials,
frictional and antifrictional self-lubricant composite materials, shock-resistant, conducting and
magnetic composites, nano-technology and nanomaterials, thermal insulation materials,
catalysts and catalyst carriers. D. Gventsadze is the author of more than 170 articles, 13 patents.
His work is mainly devoted to the development and research of tribological polymer composite
materials. One of its great achievements could be the development of environmentally friendly
polymeric friction materials based on local mineral porous raw materials, recognized by
researchers at the Royal Swedish Institute of Technology as one of the best friction materials
in Europe and the United States.

Inga Gvineria

Inga Ghvineria graduated from Thilisi State Medical University. She is a doctor of
medical sciences. Dissertation topic: Materials on the toxicology of Rattindam. N. is working
As the head of the toxicology-prophylactic department at the Scientific Research Institute of
Labor Medicine and Ecology named after N. Makhviladze. Investigates issues of preventive
toxicology based on scientific data and epidemiological research. She is an expert of the state
registration of pesticides in toxicology. Inga Gvineria is the author of about 100 scientific
works, which are mainly published in local and international peer-reviewed journals. In 2013,
she was awarded the Order of Honor by the President of Georgia.

Darejan Iremashvili

PhD student of the Chemistry Department at the Faculty of Natural Sciences,
Mathematics, Technologies, and Pharmacy of Sokhumi State University. She has published
scientific papers on the topic presented at the conference in highly rated journals and is the
author of 5 scientific publications. She is a participant in the 2nd grant project of the
Competitive Innovation Fund (CIF) of the Ministry of Education, Science and Youth of Georgia
“Synthesis and Research of Bioorganic Products”, funded by the World Bank.

Elman Iskender

Doctor of Sciences in Biology, Professor, Head of Department of Biological Active
Compounds lab.- the Institute of Microbiology of MSE of AR. His research topic is "The
Fundamentals of the Bioecological Characteristics, Reproduction, and Repatriation of Rare and
Endangered Woody Plants in Azerbaijan in In Situ and Ex Situ Conditions." This study explores
the bioecological characteristics of rare and endangered woody plants in Azerbaijan, focusing
on both in situ (natural habitat) and ex situ (controlled environment) conditions. The findings
of this research contribute to the development of strategies for preserving Azerbaijan's unique
flora and ensuring the long-term sustainability of these critical plant species. He is the author
of 193 printed scientific publications, 1 monograph.

Sabina Jafarzadeh

PhD in Biology, Senior Researcher at the Institute of Microbiology of MSE of AR. Her
PhD study focuses on the ecological and biological features of Pyrus L. species found in the
northeastern region of the Greater Caucasus. It examines these species under both in-situ (in
their natural habitat) and ex-situ (in controlled environments such as botanical gardens)
conditions to compare their adaptation and growth. The ecological characteristics explored
include factors such as temperature, soil type, and altitude, which significantly influence the
species' survival and development. She is the author of 50 printed scientific publications.
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Nino Japaridze

Nino Japaridze, born in 1975. Since 2014, she has been working as an invited lecturer
at Thilisi State Medical University, Faculty of Public Health. She is an Academic Doctor of
Medicine. Graduated from Thilisi State Medical University, Faculty of Medicine. She defended
her dissertation in 2003 on the topic: the Main Stages of the Development of Medical Insurance
in Georgia. Currently, she is working at the Ministry of Internally Displaced Persons from the
Occupied Territories, Labour, Health and Social Affairs of Georgia, as a contract employee of
the Policy Department, Social Protection Policy Division. She is the author of about 40
scientific papers. She is currently working on topical issues such, as - public health,
rehabilitation and pandemic-induced changes.

Zaza Japaridze

Zaza Japaridze - Associate Professor, Academic Doctor of Social Sciences. Zaza
Japaridze graduated from the Faculty of Journalism of Ivane Javakhishvili Tbilisi State
University in 1982. In 2016 he was awarded the academic degree of Doctor of Social
Sciences (PhD). Since May 2014 he has been an Assistant at the State Teaching University
of Physical Education and Sport of Georgia; a Lecturer of the subject "Diplomatic
Foundations of International Sport" and since November 2016 — Associate Professor in the
same direction. He is a master of sports of the USSR in weightlifting, an honored coach of
the Georgian SSR, a referee of the union and international categories in athleticism, and a
well-deserved figure of Georgian sports.

Irina Javakhishvili

Irina Javakhishvili - children's therapist dentist, children's surgeon dentist. Visiting
teacher of Thilisi University of Humanities, Visiting teacher of N1 Medical Colleg. Dentist of
Archangel Michael Hospital. Graduated from Thilisi Medical Academy (1997). Author of
seven scientific papers, and participant of five international conferences.

Shorena Kapanadze

Doctor of Agrarian Sciences, Associate Professor. She was born on August 18, 1967
in Sokhumi, Abkhazia. In 1984 she graduated with honors from the Sokhumi school N17.
In 1998 she graduated from the Georgian Subtropical Farm Institute, majoring in plant
selectivity-genetics. In 2014 she was awarded the academic degree of Doctor of Agrarian
Sciences, majoring in agrotechnology. Since 2012, she has been engaged in scientific and
pedagogical activities in the field of agrotechnology at the Akaki Tsereteli Kutaisi State
University. She has published more than 120 scientific works. Among them 1 monograph
and co-authorship - 5 textbooks. The field of scientific interest is the agrotechnology and
agroecology of subtropical crops.

Maia Kerkenjia

Maia Kerkenjia was born in 1961, in Thilisi. In 1978 enrolled in the Georgian State
Medical University. In 1986 she started working in Moscow Sklifosovskiy where he obtained
a doctoral qualification in toxicology. In 1988 she started working at the 5th Clinical Hospital
(Mikhailov) as a doctor in the toxicology department. Currently, she is an Associate Professor
at the Georgian State University of Physical Education and Sports. Holds a doctoral degree and
is the author of more than 40 scientific papers.
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Ilia Khipashvili

Ilia Khipashvili is an Academic Doctor of Pedagogical Sciences. He has been working
as a teacher at the football department of the State College of Physical Education and Sports
since 2015. Since 2014, he has been the president of the Georgian Football Federation for the
Blind. In 2017, llia Khipashvili was awarded the title of Honored Sports Coach of Georgia. He
has written a thesis on the topic: "Computer method of selection and training process of young
football players”. The defense of the thesis took place in 2022 at the State Institute of Physical
Culture and Sports of Armenia in Yerevan. on May 20. He has up to 30 scientific publications.

Giorgi Khomeriki
Doctor of Geography, senior researcher at the Department of Social Geography of the
Institute of Geography named after Vakhushti Batonishvili. He was born on March 15, 1951.
Socio-economic geographer. His research interests include social-geographical problems,
mainly in the fields of political geography and tourism geography. The path of his professional
activity is mainly related to scientific research and higher educational institutions of Georgia.
He has published 2 books and 28 scientific articles.

Nino Kipiani

Academic Doctor of Agriculture, Associate Professor. She was born on May 24, 1974,
in Moscow, Russia. In 1991 she graduated with honors from Kutaisi Experimental School
No 19. In 2000 she graduated with honors from the Georgian Subtropical Farm Institute
with a degree in plant selection genetics. In 2008 she was awarded the Degree of Academic
Doctor of Agriculture, Specializing in Agrotechnology of Subtropical Crops. In 2011-2015
she worked as an assistant professor at the Faculty of Agrarian at Akaki Tsereteli Kutaisi
State University. Since 2015 she has been an Associate Professor at the Faculty of Agrarian
at Akaki Tsereteli Kutaisi State University. She has published more than 100 scientific
works. Among them 1 monograph and 6 auxiliary textbooks. Her field of scientific interest
is the genetics and agroecology of suprapubic crops.

Tinatin Lezhava

Candidate of technical sciences (PhD), chief scientific employee and deputy director of
the institute. Her field of specialization is chemical engineering, hydrometallurgical processes,
physico-chemical research, processing of man-made solid waste, metal powders and obtaining
galvanic coatings. She is the author of 38 scientific publications and 18 patents during the last
twenty years.

Zurab Lipartia

Zurab Lipartia was born on August 5, 1947. Place of birth: Rukh village, present-day
Zugdidi municipality. He graduated from the Faculty of Engineering and Economics of the
Forestry and Technical Academy of Leningrad (now St. Petersburg) in 1972. His scientific
works refer to the research of the priorities of socio-economic development of the regions
of Georgia, and the problems of harmonization with the international standards of
accounting and auditing. Doctor of Economic Sciences (2000), Professor (2000). Engineer-
economist. Member of the National Academy of Sciences of Abkhazia (2001). Awarded with
the Order of Honor (2013).
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Giorgi Lominadze

Doctor of Geography, Head of the Gemorphology-Geoecology Department of Vakhushti
Batonishvili Institute of Geography. In 2005-2010, he was a lecturer of geography at the Faculty
of Natural Sciences of TSU. He was born on January 30, 1954. Research interests: seashore
geomorphology and coastal processes, natural exogenous processes, karst processes (formation
and development of underground cavities and landforms). Author of more than 80 scientific
works.

Mariam Mchedlishvili

PhD student at the Chemistry Department of the Faculty of Natural Sciences,
Mathematics, Technologies, and Pharmacy of Sokhumi State University. She has published two
scientific papers in highly rated scientific journals on the topic presented at the conference:
“Technological Aspects of Biopolymers Based on Yucca Glorious Fiber” and “Modification of
some homo-poly glucosides with polysiloxanes and the possibility of creating biocomposites”.

Natalia Meleshchuk

Master of Physical Education and Sports Rehabilitation at the National University of
Physical Education and Sports of Ukraine.

Manana Meskhi

Manana Meskhi is a Senior Specialist at the Georgian State Teaching University of
Physical Education and Sports. For many years she has been teaching mathematics and
biomechanics there. She has participated in many conferences, seminars and scientific meetings.

Zviad Mikadze

Zviad Mikadze graduated from A.M. Gorki State University of Abkhazia, Faculty of
Physical Education in 1979. Three years later, he graduated from Moscow Central Institute of
Physical Education and Sports, post-graduate studies. In 1991, he defended his candidate's
thesis and was awarded the title of Candidate of Pedagogical Sciences. In 2002, he was awarded
the title of docent - in the direction of theory and methodology of physical education, sports
training and recuperative physical culture. According to sports, he has published six brochures
and articles - in sports, pedagogy, psychology and ethics. He is an honored sports figure of
Georgia. Referee of the national category. He has received a medal for combat merit.
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Karlo Moistsrapishvili

Karlo Moistrapishvili graduated from Thilisi State University, Faculty of Physics in
1972. In 1985 he was awarded the title of Candidate of Physical and Mathematical Sciences.
2004 - Doctor of Physics and Mathematics. Since 1986 he has been working as an associate
professor at the Georgian State Institute of Physical Culture, Department of Biomechanics.
Since 2014 he has been a professor of biomechanics at the Georgian State Teaching University
of Physical Education and Sports. Since 2018 he has been the Head of the Department of
Biomechanics and Computer Technology. He has published 87 papers in the field of biophysics
and biomechanics. Has written an auxiliary textbook in biomechanics. He is a Republican
category referee in sailing. He is a well-deserved figure in sports.

Ekaterine Murusidze

Ekaterine Murusidze graduated from the pediatric faculty of the Thilisi State Medical
Academy, specializing in pediatrics. At different times, she worked as a pediatrician, child
neurologist. As the chief specialist of the Racha-Lechkhumi and Kvemo Svaneti branch of the
Ministry of Labour, Health and Social Protection of Georgia, Health and Social Programs
Agency. As a regional representative of the insurance company "GPI Holding". She has
participated in training courses, conferences, seminars and scientific meetings. In various
trainings, in the direction of human resources management, employment, healthcare, social, and
insurance system.

Lela Murusidze

Lela Murusidze graduated from the pediatric faculty of Thilisi State Medical Institute,
specializing in pediatrics, then she completed her doctorate at the Department of Public Health
Management, Politics and Economics of Thilisi State Medical University. The dissertation work
"Peculiarities and new strategy of human resources management in health care" was awarded
the academic degree of Doctor of Public Health. At various times, she worked as the head of
the Human Resources Management Division of the Ministry of Labour, Health and Social
Protection of Georgia, as the head of the Human Resources Management Division of the Health
and Social Programs Agency of the same Ministry, as the head of the Human Resources (HR)
Department of the Center for Mental Health and Drug Addiction Prevention, as the head of the
services of the same center in the position of development manager. She is a member of the HR
Professionals Guild (HRPG), a trainer of the United Nations Children's Fund UNICEF, a human
resources management trainer.

Eliso Murvanidze

Eliso Murvanidze, born in 1980. Associate Professor from 2014 to present. Doctor of
Education. In 2002 she graduated with bachelor’s degree from the Georgian Academy of
Physical Education and Sports. She defended her doctoral dissertation in 2013 on the topic: The
Effectiveness of Specific Physical Exercises in Various Forms of Cerebral Palsy. Since 2003 -
she has been working as a rehabilitation specialist at the Neurorehabilitation Center. She is the
author of up to 25 scientific papers. Has received EU and US international certifications in the
field of rehabilitation (EBTA, USAID, EMORY UNIVERSITY). She is the head of the
G.AP.T.

Nataliia Nosova

Doctor of Science in Physical Education and Sports, Associate Professor; Associate
Professor Department kinesiology and physical cultural and sport rehabilitation, National
University of Ukraine on Physical Education and Sport.
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Iuri Papaskua

SSU Professor. Date of birth: March 3, 1956. Place of birth: Gali, Georgia. Graduated
from: Accounting and Economics Faculty of Thilisi State University - in 1978; Postgraduate
studies of the Union Scientific-Research Institute of Standardization in Moscow - in 1990.
Academic/research degree and other activities: Academic Doctor of Economic Sciences,
Academician of the National Academy of Sciences of Abkhazia, Academician of the Academy
of Education Sciences of Georgia, Academician of the Academy of Business Sciences of
Georgia. Published works: 70 scientific works, 3 monographs, editor of 20 books.

Elene Parulava

Elene Parulava, born on March 25, 1995 in Zugdidi, Georgia. In 2017 graduated with
honours from Iv. Javakhishvili Thilisi State University, Faculty of Social and Political Sciences.
In parallel with her undergraduate studies, she undertook 6 months Internship in the U.S
Embassy Thilisi, Department of Public Affairs. In 2021 she obtained a master's degree in
Sustainable Development Management, from Rhine-Waal University of Applied Sciences,
Kleve, Germany. Faculty of Society and Economics. Her dissertation covered the Role of the
Smart City Concept in the Sustainable Urban Development of London, which she defended
with distinction. Additionally, she worked as a full-time intern at South Pole Global
Sustainability Solutions GmbH in Berlin. In this role, she performed GHG calculations for
global companies, as well as setting science-based targets. Currently, she is based in Frankfurt
and works for S&P Global, where she has a supporting analyst role in the Sustainable Finance
team.

Aza Revishvili

Aza Revishvili - Pediatrician, Child Neurologist, Specialist of Public Health and Health
Organization. Associate Professor of Thilisi Humanities University. Invited teacher of the
Georgian State Teaching University of Physical Education and Sports. St. Quality Control
Specialist at Michael the Archangel Multidisciplinary Hospital. Graduate of Thilisi State
Medical Institute (1986). Clinical resident of Thilisi State Medical University (1993-1995).
Postgraduate student of the Department of Infectious Diseases of the Thilisi Medical Academy
(1996-2001). Candidate of Medical Sciences (2001). Author of 20 scientific papers.

Lana Shamanauri
Doctor of Chemistry, works as a Senior Researcher at the Department of Mechanical
Engineering, R. Dvali Institute of Mechanical Engineering. Education: GTU, Faculty of
Chemistry.

Natia Shengelia
Date of birth: 06.02.1999. Place of birth: Georgia. Education: GTU, Faculty of
Agricultural Sciences and Biosystems Engineering, Ph.D. Master's degree in Food Technology.
Bachelor of Food Technology. Bachelor of English Language Program (Production
Management, Agrofood Technologies) of the Georgian-French University (STU and the
University of Rennes 1, France). She currently works as a technologist for milk and dairy
products at "Dairy City", Dedoplistskaro.
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Besik Sherazadishvili

Academic Doctor of Public Administration, Georgian Technical University, Assistant

Professor, Faculty of Business Technologies.

Tamar Shonia
Tamar Shonia is a PhD student at the Chemistry Department of the Faculty of Natural
Sciences, Mathematics, Technologies, and Pharmacy of Sokhumi State University.
She is the author of 5 scientific publications and a participant in the grant project of the
Shota Rustaveli National Science Foundation “Technological methods for reducing pollution of
the Black Sea and resort region coast”.

Beka Skhirtladze

PhD student, business administration, Sokhumi State University.

Elena Sordia
Date of birth: 31.07.1985. Place of birth: Georgia. Education: Sokhumi State University,
Doctor of Chemistry. Currently works at Sokhumi State University, Department of Chemistry,
Invited Professor-Teacher.

Zurab Sulukhia

Zurab Sulukhia graduated from Ivane Javakhishvili Thilisi State University, Faculty of
Economics and Business Administration. Then he graduated from BTU-University of Business
and Technology, "Business Administration Management" with a Master’s degree in Business
Administration Management. He worked in various organizations, including IDPs from the
occupied territories of Georgia, in the Department of Information and Consulting Services of
the Ministry of Labor, Health and Social Protection, as the head of the group. He has participated
in many conferences, seminars and scientific meetings, various trainings, British Council -
English language course level Upper - Intermediate, Bloomberg - Bloomberg Market Concepts,
International Education Academy - Modern and Practical Approach to Mastering English. State
Procurement Agency - State Procurement Course.
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Lali Tabatadze

Academic Doctor of Chemistry, Professor at the Chemistry Department of the Faculty
of Mathematics, Technology and Pharmacy of Sokhumi State University. Her scientific interests
include the chemical and technological aspects of biopolymers; the Creation of biocomposites
based on biomass; environmental protection technologies and ecological problems of the Black
Sea. The results of research and exploration have been published in both Georgian and foreign
international scientific journals. She is the author of 144 scientific papers, including 12
textbooks, 2 monographs and 3 copyrights for inventions. She is currently the coordinator of
two scientific grant projects. 10/11/2023 - Awarded a Certificate of Honor by the Georgian
National Academy of Sciences for scientific achievements in the field of chemistry - in
connection with the World Science Day established by UNESCO.

Gela Tsaava

Gela Tsaava is an associate professor at Sokhumi State University and the Georgian
National University, SEU, as well as a visiting professor at Georgian-American University
(School of Law, Social Sciences and Diplomacy) and St. Andrew the First Georgian University
(School of Humanities and Law). He is a researcher at the Peace Center of Education of
Sokhumi State University, co-head of the master's program ("Diplomacy and International
Politics"), a member of the Academic Council, and a member of the Georgian Academy of
Education Sciences. Since 2017, he has been engaged in scientific-pedagogical activities in
various universities of Georgia. His scientific interests include: global security, geopolitics,
conflictology, crisis management, etc. Gela Tsaava is the author of one book and about 50
scientific publications, a holder of state/university grants, participant of several international
academic scientific conferences.

Elena Tyo
Elena Tyo - Doctor of Public Administration (DPA), CEO — Olympic Training Center,
Kazakhstan. Expert in the field of sports facilities management. She took part in the preparation
of the national teams of Kazakhstan for 4 Olympics (2008-2012-2016-2020). Lecturer on the
topic "Sports Management".

Mariam Ubiria
Mariam Ubiria, born in 1962. Associate Professor since 2014. Doctor of Medical
Sciences. Northern state Medical University of Arkhangelsk, with a degree in Pathophysiology.
She defended the dissertation in 1999 on the topic: Physiological features of cardiorespiratory
system in northern population. The author of over 50 scientific papers. Nowadays she works in
Georgian State Teaching University of Physical Education and Sports (GSTUPES), faculty of
Physical Medicine and Rehabilitation.

Giorgi Vanishvili

Giorgi Vanishvili - Academic Doctor of Physics-Mathematics. He was born in Ateni
village of Gori district in 1956. In 1977 he graduated from the Faculty of Physics-
Mathematics of the Gori Pedagogical Institute, majoring in physics. Since 1992 he has been
working as a junior scientist in the Department of Physics of Space Variations at the M.
Nodia Institute of Geophysics. In 1997, he defended his dissertation to obtain a scientific
degree from the Candidate of Physics and Mathematics Sciences. The candidate's
dissertation was dedicated to "an experimental and model study of the forbush effects of
galactic cosmic rays." Since 2000 he has been working at Sokhumi State University. Since
March 2013, he has traveled to the USA. He returned to Georgia in August 2020 and
continues to work at Sokhumi State University.
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The National Academy of Sciences of Abkhazia is a union of exiled scientists from Abkhazia.

The main mission of the Academy is to establish the political and legal, fair and scientifically based principles of
restoration of Georgia's jurisdiction in Abkhazia; Development of scientific foundations of economic and social revival
of Abkhazia and democratic reconstruction of the region.

Analysis of existing problems in Abkhazia and the spheres of life of IDPs (Internally displaced persons) from
Abkhazia, searching for scientific ways to overcome them, developing appropriate recommendations and presenting
them to the governments of Georgia and Abkhazia.

Further development of Abkhaz studies. In this direction, the analysis, assessment and publication promotion of
scientific works.

Promotion of the work of prominent scientists of Abkhazia (Georgian and Abkhazian).

Holding conferences and publishing materials on the issues of regulating Georgian-Abkhazian relations. Holding
joint discussions of Georgian and Abkhazian scientists on problematic issues of the history of Abkhazia and

developing scientific research projects in this direction.
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Sokhumi State University is the direct legal successor of the first higher educational institution of
the Autonomous Republic of Abkhazia - the Sokhumi State Pedagogical Institute (since 1979 -
Sokhumi/Abkhazian State University), founded in 1932. It is a higher educational and scientific-research
center carrying centuries-old general Georgian educational traditions, which is based on the spiritual and
intellectual values of the Georgian and Abkhaz people, national and general human values determining
the sustainability of multicultural systems; it has a special function - connecting ethnic, mental and socio-
cultural values - to eliminate the mental alienation that has arisen in recent decades between the Georgian
and Abkhaz people and to promote the process of restoring Georgian-Abkhazian historical coexistence in
Abkhazia. This special mission, which, along with its privilege, is also a special and historic responsibility,
creates the opportunity for the university, along with its educational hub, to become a regional center for

conflict research and relationship building.
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