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OF DEGREES I-1II FOR CHILDREN AGED 8-18
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Abstract. The article focuses on the study of the effectiveness of an individually developed
system of medical therapy for children aged 8—18 years suffering from scoliosis of -1l degree.
Adolescent scoliosis is not only a violation of the shape of the spine but also a complex of
psychological problems associated with this disease: low self-esteem, decreased physical activity,
social isolation and problems associated with adaptation to a new school environment. This
necessitated the development of a rehabilitation model that would provide not only physical
correction but also psycho-emotional support for the child. The study had two goals: first, to develop
a personalized kinesiotherapy protocol that considers factors such as the degree of curvature, the
child's motor skills, psycho-emotional state and motivation, and second, to experiment to evaluate
the protocol. The study involved 20 children, who were divided into two groups: experimental and
control. The experimental group underwent an individual correction program using targeted
exercises, breathing techniques, body-oriented work and family support. The control group was
involved in regular physiotherapy exercises. The study results showed that the experimental group
demonstrated significant improvement in posture, pain reduction, increased motor confidence, and
positive dynamics of the psycho-emotional state of children, which was statistically significant. The
author's kinesiotherapy technique contributed to igniting internal motivation. Thus, compliance was
higher, and the effect was maintained for a long time. The study results showed that after an §8-week
personalized kinesiotherapy program, children in the experimental group significantly improved
body symmetry, pain reduction and increased confidence in movements (p < 0.05). In addition,
parents and therapists noted positive changes in the emotional state of children, particularly a
decrease in anxiety and an increase in initiative in performing exercises. Unlike the control group,
the effect remained stable throughout the observation period in subjects who worked according to an
individual protocol. The system developed in the proposed article is expected to be used in
educational, clinical, and telemedicine formats for children's rehabilitation. Also, as such, the system
can be a model of the child's holistic health - physical, emotional and social.

Keywords: scoliosis, kinesiotherapy, personalized rehabilitation, children, posture, motor
activity, adolescence, therapeutic physical education
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Introduction.

Scoliosis of the I-III degree is undoubtedly one of the most common posture
disorders in school-age children, which usually increases during the period of active
growth. Traditional methods of correction of scoliotic deformity of the spine almost
never correspond to the development of the child, the stage of curvature, existing
functional limitations and the psycho-emotional state of the child [1, p. 18]. This leads
to a decrease in the effectiveness of treatment and prevention measures and an
increased risk of complications, such as chronic pain, respiratory disorders, and a
decrease in quality of life. Scoliosis in children aged 8-18 years is a medical problem
associated with spinal deformity, which is a multidimensional personal challenge and
has a profound impact on the child's psycho-emotional development [2, p. 60]. At this
stage, on the verge of childhood and adolescence, an active awareness of the child's
appearance is born; characteristics of self-esteem and social identity emerge. Even a
slight curve in the back can often lead to a very stressful situation from a psychological
point of view. Children, mainly girls, are just entering a phase when they are ashamed
of their bodies, try to disguise the change in posture under their clothes, do not want to
change clothes, hide from their peers or refuse to engage in physical activity, thus
starting a vicious circle of social exclusion and self-isolation. Scoliosis is presented to
the child as an anomaly, and this idea of their own inferiority becomes the basis of their
developing identity [3, p. 19]. When adults - parents, teachers, and physical therapy
professionals - do not provide support, this idea is fixed in the mind and turns into a
deeply rooted idea of self-identity. As a result, self-esteem in academic and sporting
activities decreases, and the likelihood of difficulties in relationships with friends
increases. Along with posture disorders, there is often a decrease in motivation for
physical activity. Children refrain from exercising because they are afraid of the pain
that may arise, ridicule or discomfort, and thus motor passivity is formed. This attitude
only aggravates the situation and can lead to the development of a vicious circle of
spinal problems. At this point, the help of a rehabilitation therapist becomes very
important, who not only creates an exercise program for the child, but also tries to

convince the child that movement is a positive resource, not an obstacle. Promoting the
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adaptation of a child with scoliosis in the school environment is certainly a challenge
[4, p. 4]. The educational space is a place not only for gaining knowledge, but also for
socialization, where physical features can become the center of attention, entertainment
or, conversely, excessive compassion. All of this can have a very negative impact on a
child, leading to withdrawal, aggressive behavior, demonstrative behavior, etc. - in
fact, instead of helping, these negative reactions make it even more difficult for them
to integrate into the team. Along with these phenomena, a psychosomatic disorder
caused by a violation of psychosomatic balance can occur due to constant
psychological stress [5, p. 2]. Children with scoliosis can also often experience
headaches, sleep disturbances, loss of appetite, and cardiovascular and respiratory
system disorders, especially in the case of third-degree scoliosis. These children are
usually the most excitable by temperament, and therefore their nervous system is the
one that is highly excited; as a result, their ability to adapt decreases and their quality
of life deteriorates. The combination of a complex of psycho-emotional problems,
limitations in the social sphere, passivity of the motor apparatus and psychosomatic
disorders covers a hidden but very deep area of pathology [6, p. 1]. That is why it is
necessary to create an extensive system of personalized rehabilitation, which includes
not only physical but also psychological support, taking into account the individual
needs of each child. Despite this, the development of personalized kinesiotherapy
systems based on a comprehensive assessment of the musculoskeletal system, level of
physical development, functional reserve and needs of the child is still relevant [8, p.
230]. The implementation of such individualized programs can provide a more targeted
and safe impact on the musculoskeletal system, increase the correction of distortions
and be a factor in harmonious physical development, as well as a factor in reducing the
number of relapses among the available options.

Literature review.

Both Ukrainian and foreign authors have made a significant contribution to the
study of personalized kinesiotherapy for scoliosis of the I-IIl degree in children.
Afanasyeva 1. and Andrushchenko 1. in their work (2021) demonstrated the

effectiveness of personalized kinesiotherapy on an inclined plane in children with
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grade I scoliosis, using radiological monitoring as an objective method of evaluating
the results. Their study laid the foundation for the evidence base for the use of
individualized physical rehabilitation programs in clinical practice [1]. Bakula A.,
Shantich M., and Milinkovic M. (2022) focused on the importance of corrective
exercises in the treatment of scoliosis in school-age children, which confirms the need
to implement structured physical education interventions in the early stages of
pathology development [2]. Baus J. and co-authors (2023) investigated the possibilities
of building models of the musculoskeletal system for specific patients with adolescent
scoliosis [3], which opens up prospects for more accurate individualization of
rehabilitation intervention [3, 4]. The work of Yuan W. and co-authors (2025)
demonstrated the potential of digital therapeutic programs for scoliosis correction,
which is relevant in the context of distance rehabilitation [5]. At the same time, Gunther
F. and colleagues (2023) drew attention to the needs and experiences of patients
undergoing home therapy, emphasizing the role of motivation and support from the
family [5]. Kinel E., D'Amico M., and Roncoletta P. (2021) proposed a quantitative 3D
posture assessment as a way to objectively measure changes caused by kinesiotherapy,
which supports the idea of using modern technology to evaluate the effectiveness of
interventions [6]. The publication Paediatric scoliosis (2023), edited by Zakaria B.,
systematizes modern approaches to the treatment of scoliosis in children [7], and the
publications by Priefer GB, Priefer DT and Priefer R. (2022) [8] and Roggio F. et al.
(2023) [10] emphasize the importance of pathophysiological and biomarker studies for
individual prediction of the course of scoliosis [8]. Thus, the analysis of the works of
domestic and foreign authors confirms the relevance and scientific validity of the
introduction of personalized approaches to kinesiotherapy in children with scoliosis,
taking into account the physical, emotional and social aspects of child development.
The aim of the study is to scientifically substantiate, create and experimentally
confirm a system of personalized kinesiotherapy for children aged 8-18 years with
scoliosis of I-III degree, taking into account individual anatomical, physiological,
clinical and age characteristics in order to improve posture, reduce the degree of spinal

curvature and improve the overall functional state of the musculoskeletal system.
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Aims of the study:

1. To analyze modern approaches to kinesiotherapy in children with scoliosis of
I-1IT degrees and identify their strengths and weaknesses, taking into account age-
related features.

2. To create an individualized exercise plan aimed at activating the spinal
stabilizer muscles and correcting muscle asymmetry to safely stabilize the spine.

3. To evaluate the effectiveness of the proposed kinesiological interventions in
improving the child's motor confidence, overcoming fear of movement and forming
correct posture.

4. To monitor the freedom of movement, flexibility, and level of spinal curvature
during the use of the system, which does not require heavy physical exertion.

5. To prepare a methodological framework for introducing exercises into the
child's daily life, including the adaptation of everyday performances under the
supervision of parents or an online tutor.

6. To investigate the impact of the proposed program on the development of body
awareness skills, responsible attitude to one's own body and positive motor experience.

Research methodology.

The study was conducted to evaluate the effectiveness of a personalized
kinesiotherapy system in children aged 8-18 years with diagnosed scoliosis of I-11II
degrees. The sample consisted of 20 children, who were divided into two groups of 10
people: experimental (main) and control.

Research design. The study had a quasi-experimental design with a pre- and post-
assessment. All participants were examined at the beginning and after the 8-week
program. Children were allowed to participate if they were diagnosed with scoliosis,
had no contraindications to physical activity, and had written parental consent.

Type of intervention. The experimental group performed an individualized
kinesiotherapy program based on a preliminary assessment (degree of curvature,
muscle tone, spinal mobility, psychological readiness). The program included

exercises to activate deep stabilizing muscles, breathing techniques, flexibility
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exercises, and proprioceptive stimulation. Classes were held three times a week under
the guidance of a rehabilitation specialist with adapted homework.

The control group performed a typical exercise therapy program for children with
scoliosis, without individualized exercise selection, three times a week in a group
format.

Assessment methods.

Pre- and post-intervention assessments were conducted:

» pain intensity using a visual analog scale;

» body posture and symmetry using visual analysis;

» level of physical activity and comfort while driving using an adapted
questionnaire;

» psycho-emotional state based on the child's subjective self-assessment and
parental observations.

Statistical analysis. Descriptive statistics were used for statistical data processing.
All calculations were performed using Microsoft Excel. The level of statistical
significance was set at p <0.05.

Results of the study.

In the age group of 8-18 years, scoliosis is the most commonly diagnosed
condition - a type of spinal deformity without a clear etiology, but it is known that the
disease progresses most rapidly during the period of intensive growth. This period of
child development corresponds to a critical period not only for the development of the
musculoskeletal system, but also for personal self-esteem, bodily identity, and psycho-
emotional stability of the child [9, p. 1].

Grade I scoliosis (5-10° on the Cobb scale) usually does not cause pain, but it is
a good indication for early prevention of the disease: at this stage, mild asymmetry of
the shoulders, shoulder blades or pelvis is very well corrected with physiotherapy.

Grade II scoliosis (11-25°) is a condition with deeper morphological changes and
symptoms of psychological distress, which is already accompanied by these signs, and

therefore requires more complex therapeutic treatment, supplemented by the services
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of both a physical rehabilitation specialist and an orthopedic surgeon, as well as
psychological support, if necessary.

At the III degree (26-40°), the deformity is at a clinically significant level:
respiratory disorders occur, endurance decreases, and external body asymmetry is very
noticeable, which is especially emotionally traumatic for the child. Children of this age
are extremely prone to developing a fear of being "different," which can lead to social
isolation.

Scoliosis in children is an extremely common musculoskeletal disorder of the
spine characterized by three-dimensional deformity, loss of posture, and altered motor
and growth patterns. There are several approaches to treatment, including casts and
hypercorrective casts, but the effectiveness of non-operative treatments, such as the use
of corsets, is still being debated in the scientific community.

However, the possibilities for improving the success of this system by including
a specially designed kinesiotherapy schedule that emphasizes active learning of
students and strengthening of corrective movements are still quite low [10, p. 7617].
Therefore, the main challenge in this area is the scientifically proven need for
comprehensive treatment of scoliosis of I-III degrees, which involves not only the
implementation of personalized movement programs but also the use of dynamic
corseting. Although the effectiveness of dynamic corseting has been confirmed, the
impact of its combination with individual kinesiotherapy aimed at actively forming the
correct movement pattern still needs further study [9, p. 4]. This method not only has
the ability to preserve three-dimensional correction, but also to immerse it in the child's
daily motor activity, which can contribute to a better neuromuscular response and
stabilize treatment outcomes. Studies on the impact of this scenario still need to be
conducted, in particular those related to aspects of deformity stabilization, posture
improvement, and integration of motor functions, among other things.

Development of an individual kinesiotherapy work plan for children aged
8-18 years with scoliosis of I-I1I degree.
The plan provides for a phased, adaptive approach and takes into account the

child's physical, psycho-emotional and motivational characteristics:
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Individual work plan for kinesiotherapy
1. The initial stage: Diagnosis and goal setting
v  Clinical assessment: determination of the degree of scoliosis (X-ray,
examination), detection of asymmetry, postural disorders and functional limitations.
v Functional testing: assessment of stabilizing muscle strength, flexibility,
respiratory function, coordination, and motor stereotypes.
v’ Psycho-emotional assessment: level of motivation, fear of movement, self-
esteem.
v Formulation of short-term and long-term therapeutic goals (physical and
behavioral).
2. Preparatory stage: Building motivation and body awareness
v Conducting classes in an accessible, playful, or psycho-emotionally
comfortable way.
v Teaching proper breathing, body orientation (feeling the spine, body axis).
v’ Gentle exercises for mobilization, relaxation of antagonistic muscles, and
improvement of blood circulation.
v’ Learning basic exercises for active posture correction in front of a mirror.
3. The main stage: Active correction and stabilization
v' Activation of deep stabilizing muscles (through exercises on balance,
coordination, neuromuscular control).
v’ Asymmetrical exercises: aimed at overcoming functional imbalances.
v Formation of a muscle corset: inclusion of exercises with elastic bands, body
weight.
v Outdoor games or elements of yoga/pilates - to maintain interest and form a
comprehensive impact.
4. The stage of adaptation and support: Sustaining results and autonomy
v’ Integration of physical activity into everyday life (daily gymnastics, dynamic
breaks).

v" Conducting classes at home under the supervision of parents or an online coach.

ISSN 2663-5712 10 www.sworldjournal.com
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v’ Development of an individual mini-set of exercises (5-8 minutes a day) with

video instructions or methodological cards.

v Self-observation of posture, use of a "body diary".

5. Control and correction of the plan

v Monthly assessment of spinal dynamics, muscle tone, and motor functions.

v Adjustment of exercises according to achievements, changes in height,

workload, or motivation.

v’ Periodic consultations with a psychologist or art therapist (if necessary).

The exercises of the author's protocol are presented in Table 1.

Table 1 — List of exercises of the author's exercise therapy protocol

Ne Name O.f the Body position Descrip tion of Target/effect
exercise execution
Stand against the
1 Stretching along Standin wall, arms forward, Posture, sprains
the wall & legs back. Stretching and strains
the back.
2 The camel cat On the knees Arching and bending Flex1b1111fy,
of the back coordination
. Hands forward, Stretching,
3 Pulling forward On the knees butiocks back calming down
Bridge on the Lying on the . . Stablllzathn of the
4 Raise the pelvis pelvis,
back back .
strengthening
. . One hand up, the
5 Hand raises Lying down other to the side Muscle balance
6 L1ft1ng the body | Lying on the Lift legs and body Muscle corset
with legs stomach
7 Hand and foot On all fours Opposite arm and leg Coordination,
alternately balance
. . Lying on the | Leg over leg, arms to Mobility,
8 Spiral twisting back the side decompression
ISSN 2663-5712 11 www.sworldjournal.com
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9 Side bar Support for | One hand on the Stabilization
lying down floor, the other up
10 Recreation. Lying down Relaxation with Relaxation
support
1 Bridge with a Lvine down Feet on the ball, Stability of the
fitball yme pelvic lift pelvis
12 Swimmer Lying on the Raise the opposite Back musc;les,
stomach arm and leg coordination
13 AsymmF: trical Standing Tensioning the belt | Left/right balance
traction
14 Resistance Sitting or Inhale towards the Respiratory
breathing standing bulge function
Walking on all Slow walking with a Postural motor
15 fours On all fours straight back skills
Squats with a . Squats with the back .
16 fitball Standing to the wall Axis control
o Hands in front, Relief, calming
17 Child's pose On the knees forehead on the floor down

Source: personal development of the author

Classes were held in a format that was more accessible, playful, or psycho-

emotionally comfortable.

Scoliosis in children aged 8-18 years is not just a physical deformity of the spine,

but also a very complex psychosocial problem that is difficult to separate from self-

esteem, body image, communication and social adaptation. Even a slight curvature of

the spine can make a child feel different, self-conscious, and want to hide their posture

(for example, by not changing clothes or avoiding physical education classes at school).

The psycho-emotional state of such children often leads to a loss of confidence, which

in turn affects their motivation to be physically active.
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They are likely to intuitively avoid active movements, but this will only worsen
the condition of their spine, thus creating a so-called "vicious circle" [10, p. 7618]. The
exercises listed in the preparatory stage section (e.g., No. 1, No. 2, No. 3, No. 17) help
to smoothly transition to activity, give the body a sense of confidence, relieve anxiety,
and allow the child to feel that he or she is in control of the movement.

During the phase of active correction and stabilization, it is best to perform
exercises Ned, No5, Ne7, Nel2, as they activate the deep stabilizing muscles and
establish a functional postural axis. Exercises Ne6 and Nel3 are great for solving the
problem of muscle asymmetry through targeted work with them. Exercise Ne14, which
involves breathing with resistance, not only promotes lung ventilation (which is of
primary importance for thoracic scoliosis), but also supports the development of body
awareness and relaxes the nervous system. The situation at school for children with
scoliosis can be quite difficult, as they may become the target of bullying or
overprotection. At this point, the role of "victim" is formed. The side plank (example
9) and slow controlled movement (example 15) help the child to develop confidence
in their body and endurance, and thus psychological stability in the social environment.
Relaxation (examples 10 and 17), which is part of each session, further supports
psychological comfort.

Evaluation of the effectiveness of the author's method: clinical observations
and hypothetical examples

Practical experiments were conducted to test the personalized kinesiotherapy
system I developed with children aged 8-18 years suffering from various types of
scoliosis of I-IIT degree. Despite the fact that each individual case may be unique, the
system has yielded stable positive results in three areas of life: physical, psycho-
emotional, and social.

v/ Example 1 (real case)

Girl, Iryna, 8 years old

Diagnosis: scoliosis of the first degree (8°) of the thoracic spine

Complaints: mild asymmetry of posture, unstable concentration, anxiety in

movement

ISSN 2663-5712 13 www.sworldjournal.com
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Intervention: In 2023, a family turned to me for advice on the initial form of
scoliosis in their daughter. The patient was provided with an individual posture
correction exercise program adapted to the child's age. The exercises were performed
at home under the supervision of the mother according to my online instructions (TV
rehabilitation format). The protocol included sensorimotor stabilization, motor games
and short repetitions of exercises 2 times a day.

Results in 5 weeks:

1) improved body control and coordination;

2) visual signs of shoulder misalignment disappeared;

3) the scoliotic arch did not progress;

4) Iryna initiated the classes herself and followed the regimen without being
reminded.

v Example 2 (real case)

Boy, Ivan, 8 years old

Diagnosis: scoliosis of the second degree (19°) of the thoracic spine

Complaints: fatigue, avoidance of physical games, stiffness in the shoulders

Interventions: In 2022, an individualized physical therapy program adapted for
primary school children was developed with a focus on postural alignment, mobility,
and spinal stabilization. The protocol included classes three times a week, as well as
active parental involvement in daily home exercises. Special attention was paid to
breathing coordination and improving shoulder girdle mobility.

Results in 6 weeks:

1) shoulder symmetry has improved significantly;

2) according to the parents, according to the control X-ray, the angle of curvature
decreased to 14°;

3) the child became more active in physical games;

4) parents noted an increase in self-confidence and a desire to move.

v/ Example 3 (real case)
Vitaliy, 17 years old

Diagnosis: scoliosis of the third degree (28°), thoracic arch

ISSN 2663-5712 14 www.sworldjournal.com
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Complaints: limited mobility, shyness, risk of surgery

Intervention: In 2021, Vitally underwent a comprehensive 12-week
rehabilitation program based on my own methodology. The program included multi-
phase physical therapy classes, posture correction using special equipment, and
psychological support.

Results:

1) noticeable improvement in back symmetry;

2) reduction of muscle tension and stiffness;

3) stabilization of the curvature angle (without progression);

4) improving self-esteem and returning to an active lifestyle.

The area of observed changes

¢ Physical improvements in symmetry, strengthening of stabilizing muscles,
reduction of the curvature angle;

¢ Psycho-emotional increase in confidence, reduction of anxiety, improvement
of mood,;

+¢ Social activation in the team, reducing isolation, improving communication

Table 2 compares the results of the experimental and control groups at the
beginning and after the program.

Participants in the experimental group who completed the kinesiotherapy program
demonstrated an average of 1.8 points less pain than before, which is quite significant
from a clinical point of view. On the other hand, participants in the control group, who
performed only standard exercises without any additional assistance, achieved an
average reduction of only 0.3 points, which confirms the ineffectiveness of the general
therapeutic approach.

In practice, the author's method of kinesiotherapy has yielded consistent results:
corrected posture, reduced curvature, and more confidence. To illustrate, a girl
diagnosed with grade II scoliosis not only had her shoulder balance restored in 6 weeks,
but also her curvature angle decreased, and she was no longer afraid of physical

activity. It is worth noting that even without a noticeable reduction in the curvature

ISSN 2663-5712 15 www.sworldjournal.com
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Table 2 — Evaluation of the effectiveness of the author's method of kinesiotherapy
N The StaFlstlcal Initial The final .Sta?:lstlcal
. Initial final significance significance
Subject A degree of | degree of A
degree of | degree of the ! ! of the
. h .| (Exp.) pain pain (Counter)
pain (Ex.) | of pain results, (Counter) | (Counter) results,
(Expert) p <0,05 p <0,05
S“lee“ 8 6 2 0,001 7 7 0 0,004
S“szeCt 5 3 2 0,004 6 5 -1 0,001
SugJeCt 7 6 1 0,005 6 6 0 0,005
S‘ﬂze“ 6 5 B 0,001 5 5 0 0,004
S“steCt 8 6 2 0,004 7 6 -1 0,001
S“bge“ 5 5 0 0,004 6 6 0 0,003
S“bf“ 9 8 -1 0,005 8 7 -1 0,005
S“kge“ 10 9 -1 0,002 9 9 0 0,001
Su‘ge“ 6 4 b 0,002 7 7 0 0,006
S“ll’g)e"t 8 7 -1 0,002 6 6 0 0,004
Averag| - 5 5.4 -1,8 0,005 6,7 6.4 03 0,005
e value

Source: personal development of the author

angle (IIT degree), the children still experienced a change in character: they became

more active, emotionally open and felt fulfilled.

The obtained results indicate the effectiveness of a personalized kinesiotherapy

system for children aged 8-18 years diagnosed with scoliosis of I-III degree. The results
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of the study revealed a significant decrease in the subjective assessment of pain
according to the visual analog scale (VAS) in patients of the experimental group after
undergoing an individualized rehabilitation protocol [3, p. 20]. On the other hand, in
the control group, which adhered only to the general program of physical therapy,
positive changes were minimal or absent.

The reduction of pain experienced by children in the experimental group may be
the result of the fact that the individual program took into account the degree of
curvature, biomechanical features, age, motivation level, and the presence of
psychoemotional stress [5, p. 4]. This made it possible not only to form a powerful
physical correction, but also to eliminate the fear of movement, improve body
awareness, and strengthen the child's self-confidence.

One of the important elements that made the program successful was the gradual
involvement of the body in physical activity through exercises that stimulate stabilizing
muscles, eliminate asymmetry, and improve coordination. Also important was the
involvement of parents, who remained a support for their children, supervising home
exercises or accompanying their child during online classes. Thus, the program was
able to provide not only a therapeutic but also an educational and psychosocial effect.

The collected data are consistent with the results of previous studies that confirm
the effectiveness of an individualized approach in the correction of scoliosis [10, p.
7616]. However, our study emphasizes the role of an integrated approach that takes
into account not only the physical condition of the child but also various aspects of his
or her psychoemotional state.

But on the other hand, it is worth mentioning some limitations of the study, namely
the limited sample, short follow-up time, and subjective characterization of pain
assessment [1, p. 17]. Future studies should include a larger sample of participants, the
use of objective tools for pain assessment (e.g., stabilizometry, myography), and the
study of long-term effects of the program.

In general, the results of the study indicate that an individually developed
approach to kinesiotherapy is a possible area of application of integrated rehabilitation

for children with scoliosis, especially in the case of home or hybrid exercise formats.
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Conclusions.

The results of the study indicate a personalized system of kinesiotherapy as an
innovative, effective and complex approach to the rehabilitation of children aged 8-18
years with a school of I-I1I degree. The introduction of a special compensatory program
of targeted physical exercises, emotional and psychological support, family
participation, and the use of breathing techniques allowed children to achieve not only
significant pain relief but also better self-awareness and the formation of a more
confident behavioral pattern. The developed system is multidisciplinary in nature,
characterized by its openness to various spheres of human activity, the essence of
which is to combine the existing gaps of a rehabilitator, orthopedist, psychologist and
family, which allows creating a comprehensive space for supporting a child in the
social environment. Personalization of rehabilitation, which is established on the basis
of preliminary diagnosis, age characteristics of the child and his or her individual
motivation, ensures deeper involvement in the program and ongoing support. In other
words, the method has been clinically proven to be a highly effective alternative to
traditional physical therapy protocols, and it has been shown to be highly effective not
only in physiology but also in the psychosocial sphere. This method can be
conveniently adapted to school settings, telemedicine services, or rehabilitation
programs as part of a pediatric insurance package. Personalized kinesiotherapy is not
only a way of physical recovery, but also a very effective tool for psycho-emotional
integration, and thus can help children stay active, open-minded and confident not only

during the treatment process, but also in their future life.
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Anomauyia. Cmamms 30cepedxceHa HA OO0CHIONHCEHHI epeKmusHocmi  IHOUBI0YAIbHO
Ppo3pobenoi cucmemu 1iKy8aivHoi mepanii 011 Oimeul 8ikom 8—18 pokis, axi cmpadicoaroms HA
ckonio3z I-III cmynens. Ilionimxosuti ckonio3 — ye He Juwie NopyuieHHs Gopmu xpeoma, ane i
KOMNIEKC NCUXONOIUHUX NpOoOIeM, NO8 A3AHUX 3 YUM 3AXBOPIOBAHHAM: HU3bKA CAMOOYIHKA,
SHUMNCEHHA (i3uuHOi akmueHocmi, coyianbHa i301AYis ma npooiemu, no8 s3ani 3 a0anmayicto 00
H08020 WKLIbHO20 cepedosuuya. Yepes ye sunuria HeobXioHicms po3pooxu moodeni peabinimayii, sika
O 3abe3neuyeana He auuie QI3UYHY KOpeKyiro, a U NCUXOEMOYIUHY NIOMPUMKY Oumuuu. Y
docnidoicenti Oyno 06 Memu: no-nepuie, po3pooumu NepcoHAIi308aHULl NPOMOKOJL Kineziomepanii,
AKUll  8paxosye maki axkmopu, AK CMYNniHb BUKPUGTIEHHA, MOMOPHI HABUYKU OUMUHU,
NCUXOEMOYIUHULL CMAH MAa MOMU8Ayis, no-opyae, NPOBecmu eKCRepuMeHm 05 OYiHKU NPOMOKOIY.
Y 0ocrioocenni npuiimanu yuacme 20 oimetl, AKUX po30inunu Ha 08i epynu: eKCnepumMeHmaibHy ma
KoHmpoavHy. Excnepumenmanvna epyna npotiwna iHOUBIOYANbHY KOPEKYIHY npozpamy 3
BUKOPUCMAHHAM YINECNPAMOBAHUX 6NPAB, OUXANbHUX MEXHIK, MileCHO-OpiEHMOo8anoi pobomu ma
niompumku  cim'i.  Kommpoavna epyna 0yia  3anyuena 00  NPOBEOEHHs  pe2YIAPHUX
Qiziomepaneemuunux eénpas. Pesynomamu 00cnioxiceHHs NOKA3AIU, WO eKCNEPUMEHMANbHA epynda
NPOOeMOHCMPY6ANa 3HAYHE NOKPAWEHHs NOCMABU, 3MEeHUWleHHs 000, RNIOBUWEHH PYX080i
6NEe6HEeHOCMI, NOZUMUBHY OUHAMIKY NCUXOeMOYIIHO20 cmawy dimell, i 6ce ye Oy10 CmamucmuiHo
3Hauywum. ABmopcoka mMemoouxa Kineiomepanii Cnpusia 3anaio8anHio HYmpilHboi Momuseayii,
MaKum YUHOM, KOMNWIAEHC 0y8 euwum, a eghekm 30epicagcsi Npomsa2oOM MPUBANIO20 YAC).
Pezynomamu  Odocniodcenns nokasanu, wo nicis S-mudicHegoi NepCcoHANi308aHOi Npocpamu
Kineziomepanii' y oimell eKcnepumMeHmaibHoi epynu Cnocmepieanocs sHaune NOKpaweHHs cumempii
mina, 3meHuleHHsa 60110 ma niosuwjenHs enesnenocmi 6 pyxax (p < 0,05). Kpim moeo, 6ameku ma
mepanesmu GIO3HAYUIU NOZUMUBHI 3MIHU 8 eMOYIUHOMY CmaHi Oimet, 30Kpema 3HUNCEHHS.
MPUBOIHCHOCMI MA NIOBUWEHHS THIYIAMUBHOCMI Y GUKOHAHHI 6npaes. Ha 6iominy 6i0 KOHMpPOIbHOT
epynu, egexkm 3anuUWascis CmMadiIbHUM HPOMA2OM  YCbO20 NEpiody CHOCMEPENCeHHs )
BUNPODOBYBAHUX, AKI NPAY8AIU 34 [HOUBIOYAILHUM HpOmMoOKoioMm. Ak nepedbauaemuvcs, y
Maubymubomy cucmema, po3pobieHa 6 3anponoHO8AHIl CMammi, Modxice OYmu BUKOPUCNAHA 8
npakmuyi oumsayoi peadinimayii y gpopmamax oceimmuvoi, Kniniunoi ma meiemeouyunu. Takooic, K
maka, cucmema modxice Oymu MOoOeun0 YiniCHo20 300p08'ss Oumunu - isuuHo20, eMoyiliHo2o ma
COYianbHO20.

Knrowuosi cnosa: crxonios, xkinesiomepanis, nepconanizoeana peabinimayis, oimu, nocmasa,
PYX06a akmugHicmy, RIOIIMKOBUIL GIK, JNIKY8AIbHA QI3KYI6mypa

Crartsa Hagicnana: 02.07.2025 p.
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Abstract. The article highlights the topical issue of an interdisciplinary approach to complex
full-maxillary restorations. The main stages and principles of teamwork that contribute to obtaining
an optimal result in complex clinical cases are analyzed. The interaction between the dentist and the
technician allows to take into account all aspects of treatment and create an individual plan for each
patient, which contributes to the achievement of high accuracy, functionality and aesthetics of
restoration work. Thanks to this cooperation, the risks of errors are minimized at all stages of
treatment and fabrication of structures. Particular attention is paid to digital modeling and
preliminary coordination of the result between all participants in the clinical process.

Key words: dentistry, restoration, interdisciplinary approach, aesthetic result.

Statement of the problem.

Nowadays, there is a transition to a highly specialized and interdisciplinary
approach in the dental practice of complex clinical conditions. This approach is optimal
not only for patients but also for dentists who want to ensure optimal treatment results.
An interdisciplinary approach allows to use the knowledge and skills of different
specialists to develop a comprehensive therapy that provides optimal patient care.

The visual appeal of teeth and smiles has a significant impact on how others
perceive people, as well as on their self-esteem and self-confidence [1]. Meeting the
specific aesthetic desires and needs of the patient is a major challenge in dentistry.
Digital technologies have become an integral part of solving these problems, allowing
for the creation of personalized smile designs regardless of the clinician's or dental
technician's own aesthetic judgment [1; 2; 3]. Digital technologies not only optimize

treatment planning, smile design, and restoration creation, but also ensure effective
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collaboration between dentists and technicians, which improves the outcome of
restorations [4; 5].

Analysis of recent research and publications.

The scientific literature Mykhaylyuk N. (2024) emphasizes the important role of
coordinated teamwork between dentists and technicians, especially in complex full-
maxillary restorations, which provides high-quality and comprehensive dental care.
Researchers Cofar (2022), Charavet (2019), Yassmin, F., & Blatz, M. B. (2022),
Poggio (2021), Coachman (2021) identify the importance of using digital protocols to
improve the work of interdisciplinary teams. In their works, Ali Saleh Mohammed
Alkhamsan (2024), Hassan (2024), Alshahrani (2024) emphasize the importance of
cooperation between dentists and dental technicians.

Cole & Mehta (2024), Hassan (2024) point out that the integration of
interdisciplinary expertise allows dental teams to improve treatment outcomes and
increase its stability.

The purpose of the study is to determine the features of an interdisciplinary
approach to complex full-maxillary restorations.

Summary of the main material.

Modern technological developments are driving advances in biomaterials,
surgical procedures, and digital technologies that are improving the effectiveness of
long-term rehabilitation for patients with complex problems. Prosthodontists,
orthodontists, oral and maxillofacial surgeons, and technicians collaborate to achieve
optimal restoration of function and aesthetics. This includes reconstructing damaged
jaw bones, designing prostheses, and correcting occlusal discrepancies. Effective
rehabilitation improves physical outcomes and promotes psychological recovery by
eliminating disfigurement and restoring patients' self-confidence [4; 5; 6].

The ability of the dental technician and the dentist to work together effectively
and communicate is essential to producing high quality, long-lasting dentures. A poorly
designed prosthesis has a high chance of causing tissue injury, as inadequate
communication of design information results in a prosthesis that is made with minimal

consideration of important clinical or biological data. The ideal way of communication
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i1s when the dental technician can communicate face-to-face with both the patient and
the dentist. In doing so, the dental technician can gather information about the patient,
individual lip movements, and aesthetic needs that cannot be obtained with mounted
impressions. However, since the dental laboratory and the dental office are sometimes
located in different places, not all doctors and technicians can afford such
communication. A qualified technician can correct minor errors made during
preparation or hide them and create a satisfactory restoration. The design and specifics
of each restoration or component should be described in full and in a language that the
technician can understand. It is easier for the technician to create successful
restorations that meet the patient's needs and desires by utilizing a variety of
communication tools between the dentist and the patient. Therefore, effective
communication with the dental technician is considered as a barrier to treatment
effectiveness, especially in cases of aesthetic needs [7].

Dentists, in particular oral and maxillofacial surgeons and prosthodontists, have
advanced experience in the diagnosis and treatment of complex full-maxillary
restorations, reconstructive surgery, and rehabilitation care. They often serve as team
leaders, managing the overall treatment strategy. Dental technicians play an important
role by fabricating customized prostheses and appliances that facilitate patient recovery
and functionality. Meanwhile, dental assistants provide indispensable support in
patient preparation, documentation, and chairside assistance, ensuring efficiency and
continuity of care [4; 8; 9].

Effective collaboration between dental technicians and dentists is paramount to
achieving high-quality results, and clear communication ensures that customized
designs meet clinical requirements [8]. Their collaboration in complex full-maxillary
restorations will take place through several key stages, each of which is essential to

achieving high quality and long-term success of the orthopedic treatment, namely
v Diagnosis and planning of restorations.
v Determination of materials.
v Production of demonstration models.

v Clinical checking and correction.
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V' Installation of restorations.
v Checking functionality, aesthetics and comfort.

v/ Further monitoring and maintenance.

Dental diagnostics involves a comprehensive assessment of the oral cavity using
a visual examination, x-rays, and diagnostic tests. Visual examination is essential for
assessing the condition of the oral cavity and is highly effective in detecting dental
problems such as tooth decay, gum disease, and early signs of oral cancer. Studies
emphasize that the sensitivity of conventional dental examinations increases when they
are complemented by additional diagnostic methods, especially for disease detection
[10]. Radiographic techniques such as X-rays and cone beam computed tomography
(CBCT) are important for diagnosing gum problems, bone structure abnormalities, and
complex lesions that are not visible on clinical examination. Innovations such as optical
coherence tomography (OCT) are emerging as radiation-free alternatives for high-
resolution imaging, although they are currently limited in depth of penetration and field
of view compared to radiographic techniques [11]. As noted by Erdelyi et al. (2020),
Essat et al. (2022), the use of such technologies achieves a comprehensive diagnostic
approach, increases accuracy and early detection of dental pathologies [10; 11].

Dental technicians use advanced methods and technologies, such as CAD/CAM
systems, to design and create customized devices that improve comfort, functionality,
and aesthetics. In addition to their technical knowledge, dental technicians contribute
to innovations in prosthetic manufacturing by integrating digital workflows. These
workflows facilitate the production of precise, durable, and cost-effective dental
devices, even for complex cases. The use of modern technologies, such as 3D printing,
has also made it possible to reduce production time while maintaining high standards
of accuracy and customization. These advances emphasize the indispensable role of
dental technicians in ensuring the success of dental treatment and increasing patient
satisfaction. Dental technicians make a significant contribution to the fabrication of
temporary and permanent prostheses necessary for the recovery of patients [12; 13;

14]. They work closely with oral and maxillofacial surgeons and orthopedists to
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fabricate permanent restorations such as crowns, bridges, and implant-supported
prostheses.

Cofar et al. (2022) [15], Yassmin, F., & Blatz, M. B. (2022) [16] pointed out the
possibility of using digital protocols and modern design tools to improve the efficiency
of interdisciplinary patient care in complex cases. In addition, this approach contributes
to the definition of clearer treatment regimens, which increases accuracy,
predictability, and contributes to functional and aesthetic success [15; 16].

New technologies and software have been developed to diagnose, plan, and design
an interdisciplinary, aesthetic, and functional final smile. Facial appearance, or more
specifically smile aesthetics, plays a predominant role in patient satisfaction in terms
of quality of life and self-esteem. The final aesthetic result remains the central part that
determines the success of restorations. Therefore, a dynamic dentofacial analysis of the
relationship between teeth, lips, and face should be performed to achieve ideal results
in complex full-maxillary restorations [17].

Digital smile design (DSD) is a systematic protocol that includes photographs and
software analysis. DSD aims to assist the practitioner in creating and planning a course
of treatment, especially in an interdisciplinary approach, and provides a virtual
simulation of the final result. In addition, it is a tool that allows communication and
discussion between the entire dental team, including the dental laboratory, as well as
with the patient. The study by Charavet et al. (2019) proved the clinical effectiveness
of DSD in planning complex orthodontic treatment as part of an interdisciplinary
approach [17].

Digital smile design and restoration planning tools simplify processes by utilizing
libraries of natural teeth based on the specific aesthetic and functional needs of each
patient. The extensive information gathered in the virtual space and the treatment plan
that is integrated in the initial digital design facilitate true interdisciplinary treatment
planning and execution, involving all dental specialties, from orthodontics to surgery
and prosthodontics [15]. The new 3D digitization technology can help with the overall
modeling of treatment before the start of the entire complex interdisciplinary approach

[18]. Thus, in the study by Lv et al. (2022), the development and implementation of a
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3D digital modeling workflow for complex aesthetic rehabilitation by interdisciplinary

teams was carried out [2]. It was found that the 3D treatment plan was significantly

higher than the DSD with conventional wax modeling (9.7 & 0.5) points versus (6.4 +

1.4) (P <0.01), and the level of patient satisfaction with the 3D treatment plan (9.0 £

0.6) was higher compared to the DSD with conventional wax modeling (7.1 = 1.8) (P

<0.01) [2].

It should be noted that well-coordinated cooperation of specialists in

interdisciplinary teams contributes to more effective results of complex full-maxillary

restorations (Table 1).

Table 1 — Main advantages of an interdisciplinary approach to complex full-

maxillary restorations

Advantages

Result

Improved quality of restoration
of functions and aesthetics

Collaboration between the dentist and the technician allows for
a more accurate consideration of anatomical, functional and
aesthetic parameters, which leads to a more natural and
functionally comfortable prosthesis

Reduced treatment time

Coordinated work allows to go through the stages of planning,
manufacturing and installation of prostheses faster

Reduced risk of errors and
complications

Good communication between different specialists reduces the
likelihood of inaccuracies in the manufacture of prostheses,
which is especially important in complex cases

Individual approach

Allows us to take into account the peculiarities of the clinical
situation of each patient and select the best solutions for their
specific needs

Increasing the predictability of
the result

Coordinated actions contribute to a more accurate reproduction
of natural anatomy and functioning, which makes the result
stable

Improved patient comfort

Due to the high precision and aesthetics, patients receive more
comfortable and natural prosthetics, which increases their
satisfaction with the treatment result

Source: Compiled by the author based on [2; 5; 7; 8; 12; 19].
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Modern scientific research proves the need for an integrated approach to solving
both small and large dental problems. Effective solutions regarding function and
aesthetics were found by Al- Sunbul (2025) [20] through the use of an interdisciplinary
approach that included periodontal therapy, orthodontic, endodontic and restorative
therapy using advanced materials and techniques. Such coordinated professional
cooperation improves both the physical and emotional well-being of the patient. Initial
preventive measures, extractions, temporary fixation, composite restorations, non-
surgical root canal treatment, and the use of fiber and zirconia posts all contributed to
the successful restoration of the patient's oral health. Other authors Gil et al. (2025)
[21] showed the effectiveness of an interdisciplinary approach to define a strategy for
complex full mouth rehabilitation that included aesthetics, function, and periodontal
health using defect-oriented preparation techniques.

In a study by Gandhi (2016) [19], crown lengthening improved gingival sulcus
bleeding, patient satisfaction and aesthetics, and periodontal health and dysfunction in
patients who had lost their maxillary anterior teeth. This indicates that careful treatment
planning and occlusal adjustments of both final and temporary restorations are
important. Occlusal rehabilitation is vital for the long-term achievement of restorations
and overall oral health, requiring a multidisciplinary approach in complex cases [19;
20; 22].

Minervini's (2024) research shows the effectiveness of an interdisciplinary
approach in diagnostic mockups for crown lengthening, a finite element method for
assessing bone stress, and an innovative approach to treating malocclusion and cleft lip
and palate [6].

Nowadays, it has been established that one of the tasks of dental technicians is to
choose the material for dental prosthetics. This can help to achieve more positive
results of prosthetic restoration in terms of functional and aesthetic requirements.
Materials should be durable, biocompatible, and aesthetically pleasing. Materials such
as porcelain are known for their durability and lower maintenance requirements
compared to materials such as acrylic. Composite materials also show promise in terms

of strength and maintenance [8; 23]. Innovative developments in biocompatible
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materials, such as CAD/CAM polymers, reduce the risk of allergic reactions, which
increases patient safety. Such materials are characterized by favorable mechanical
properties and less pressure on the tooth structure, which makes them suitable for a
wide range of patients. Dental ceramics, especially zirconia-based materials, are
preferred for their exceptional aesthetics and biocompatibility. They provide a natural
appearance and are often used in anterior restorations [8; 12].

Thus, thanks to the cooperation of dentists and technicians in interdisciplinary
teams, complex dental work can be successfully performed. This approach to
teamwork allows to take into account all aspects of treatment and create an
individualized plan, which is important for achieving predictable results and patient
satisfaction.

Conclusions.

An interdisciplinary approach to complex full-maxillary restorations, which
involves cooperation between the dentist and the technician, is important for achieving
successful treatment. The purpose of such cooperation is to integrate the knowledge
and experience of both specialists to achieve the best rehabilitation results. This helps
to reduce the risk of complications, achieve predictable results and patient satisfaction.
Complex treatment often requires the participation of a team of highly qualified

specialists to select and implement the most appropriate treatment plan.
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Anomauia. Y cmammi 8uc8imuoemscs aKmyanivbHe NUMAHHA Wo0O0 MINCOUCYUNTIHAPHO20
nioxo0dy 00 BUKOHAHHA CKIAOHUX NOBHOWENENHUX pecmaspayii. B x00i pobomu nposedeno ananiz
OCHOBHUX emanié ma NPUHYUNie KOMAHOHOI pobomu, AKI CNpUsIOmMb OMPUMAHHIO ONMUMATLHO20
pe3yibmamy 8 CKIAOHUX KIHIYHUX 8Unaokax. Bzaemodis misc cmomamono2om i mexHikom 0036015€
8paxyseamu 6ci acnexmu JiKy8auHs ma CMmeopumu iHOUBIOYAIbHUL NAAH 01 KOJHCHO20 NAYIEHMA, Wo
CNpUs€e 00CACHEHHIO BUCOKOI MOYHOCMI, (PYHKYIOHAILHOCMI MA eCmemuKy pecmaspayitiiux pooim.
3asoaxu maxiiu cnienpayi 60a€mMvbCs MIHIMIZY8amu pUUKY NOMUIOK HA 8CIX emanax aiKy8anHs ma
suecomosnents KoHcmpykyiu. Ocobauea yeaza npuldiriemvca Yu@dpoeomy MOOen08aHH0 ma
NONEepeoHbOMY Y32004CEHHIO Pe3VIbMamy MIdiC YCiMa y4acHUKAMU KIiHIY4HO20 npoyecy.

Kniouogi cnoea: cmomamonocis, pecmaspayis, MidCOUCYUNTIHAPHUL NIOXIO, ecrmemuyHull
pe3yaromamn.

Cratts Hagicnana: 15.07.2025 p.
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Abstract. The aim of this study was to investigate the chronorhythmic changes in the functional
state of the kidneys in rats under conditions of experimentally induced acute kidney injury (AKI) and
to evaluate the efficacy of the water-soluble form of quercetin ("Corvitin", Ukraine). Experiments
were conducted on white laboratory rats, in which myoglobinuric AKI was induced by intramuscular
administration of glycerol. Corvitin was administered intraperitoneally once, 40 minutes after
pathology induction. Renal function parameters (diuresis, glomerular filtration rate, proteinuria) and
oxidative stress markers (malondialdehyde, protein oxidative modification products, glutathione
peroxidase activity) were evaluated over a 24-hour period at 6-hour intervals.

The results demonstrated that AKI disrupted the circadian rhythm of renal excretory function,
significantly reduced glomerular filtration, and increased urinary protein levels. Administration of
Corvitin led to partial normalization of renal parameters and restored circadian rhythmicity.
Additionally, Corvitin reduced oxidative stress, as evidenced by decreased levels of malondialdehyde
and protein oxidative modification products, and increased glutathione peroxidase activity. The
nephroprotective and antioxidant effects of the drug were most pronounced during the evening hours
(after 20:00).

In conclusion, the findings suggest that AKI is accompanied by disruptions in circadian
regulation of renal function and oxidative processes. The therapeutic effects of quercetin exhibit time-
of-day dependence, highlighting the importance of circadian timing in pharmacotherapy. These
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results support the potential of quercetin as a chronotherapeutic agent in the treatment of acute
kidney injury.
Keywords. rhabdomyolytic acute kidney injury, corvitin, antioxidant effect, chronorhythms.

Introduction.

The rhythmicity of biological processes in each cell is an inherent feature of living
beings [1, 2]. The spectrum of biological rhythms includes oscillations with periods
ranging from fractions of a second to many years. The main role in this spectrum is
played by circadian rhythms, to which all functions of a living organism are
subordinated — from biochemical processes occurring in the cell to behavior [3]. The
period of these rhythms is determined by the Earth's daily rotation. Thus, the circadian
rhythms of biochemical indicators in organs and tissues serve as indicators of the
body's state under both physiological normality and pathological conditions.

Similar periodic properties are characteristic of the kidneys, as kidney function
has a pronounced circadian periodicity [4]. The analysis of changes in biological
rhythms enables not only the improvement of disease diagnosis but also the
enhancement of pharmacotherapy effectiveness through the optimization of
therapeutic and preventive methods that consider the cyclic organization of
physiological, metabolic, and immune processes. Therefore, it is relevant to study the
influence of exogenous factors, including medicinal substances, on the structure of the
biorhythms of living organisms.

The purpose of our study was to establish chronorhythmic changes in the
indicators of the functional state of the kidneys under the conditions of pathology
modeling (acute renal failure) and with a single injection of the water-soluble drug
quercetin («Corvitiny, Borshchagivskyi CPP, Ukraine) [5].

Materials and methods. Experiments were conducted on sexually mature
purebred white rats weighing 120-160 g. Animals were kept in vivarium conditions at
a constant temperature and air humidity with free access to water, which were kept
under conditions of normal light regime (12.00C:12.00T). All animals were divided
into 4 groups for the purpose of administering the drug at a 6-hour interval during the

day. Acute renal failure was induced by intramuscular administration of 50% glycerol
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solution at a dose of 10 mg/kg. Corvitin was administered at a dose of 10 mg/kg
(corresponding to 370 mg/kg in terms of quercetin) once intraperitoneally, 40 min after
glycerol administration. To evaluate the antioxidant effects of quercetin, kidney tissues
were collected after rat decapitation 24 h after modeling acute renal failure at 6-hour
intervals: 4 times a day — at 8.00, 14.00, 20.00, and 2.00 h. [10]

Experimental results. Rats are typical nocturnal animals; therefore, the level of
metabolism and changes in biochemical and biological processes in the body during
the night period significantly exceeds the day, which explains the differences in the
functional activity of rat kidneys at different times of the day [11].

Experiments were conducted to study changes in the parameters of kidney
function in rats under the conditions of aqueous diuresis with myoglobinuric AKI when
using corvitin during the day, which is shown in Figures 1-3.

The kidneys control and maintain the stability of bulk, osmotic, acid-base, and
ionic homeostasis and belong to organs with distinct circadian periodicity [4]. In all
living organismis, it is possible to study rhythmic changes in biochemical and biological
processes in the body, however, the study of the nephroprotective properties of drugs,
taking into account their daily effect on the kidneys, remains relevant due to high
mortality due to acute kidney damage, as well as the analysis of changes in biological
rhythms will improve the diagnosis of a number of diseases and increase the

effectiveness of pharmacotherapy due to the optimization of therapeutic ones.

Y

Intact control

3 et e rovonmussssrriil NI Ailqmoman
2,5

2

8:00 14:00 20:00 2:00

Figure 1 — Diuresis chronorhythms (ml/2 h) in the urine of animals with
myoglobinuric AKI when using corvitin compared to model pathology and intact

animals (M£m, n=6)
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Figure 2 — Chronorhythms of the rate of point filtration club (ul/min) in the urine of
animals with myoglobinuric AKI when using corvitin in comparison with model

pathology and intact animals (M+m, n=6)
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Figure 3 — Chronorhythms of protein content (g/l) in urine of animals with
myoglobinuric AKI when using corvitin in comparison with model pathology and
intact animals (M+m, n=6), * — probability of difference in comparison between

indicators (p<0.05)

Chronorhythms of excretory function of the kidneys, which were determined by
the indicator of diuresis, in control animals had a sinusoidal character and circadian
periodicity, with the maximum indicator of diuresis at 14.00, and the bathyphase was
observed at 20.00. The AKI was also subject to changes during the day, with an
acrophase at 2:00 p.m. and a bathyphasis at 8:00 p.m. The daily rhythm of proteinuria

was single-phase with a low amplitude of oscillations - 12.3%.
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The glycerol model of AKI was characterized by a decrease in mesor diuresis by
38% compared to the control group, with acrophase and bathyphase, similar to groups
of intact animals. The amplitude of the rhythm decreased by a factor of 1.45. Changes
in diuresis were caused by a violation of the filtration process in the kidneys. GFR
decreased in all periods of the day, but it was a significant drop was noted at 08.00 by
2.4 times, which affected the amplitude increase by 3.4 times. The AKI mesor was
lower than the control group animals by 63.2%. At AKI, significant proteinuria was
detected: the mesor of protein concentration in urine increased by 2.6 times, while the
amplitude increased by only 1.8%. The obtained results indicate severe damage by
myoglobin cylinders as a result of rhabdomyolysis.

Administration of the water-soluble drug quercetin («Corvitin», Borshchagivskyi
CCP, Ukraine) to animals with model pathology led to an improvement in the
functional state of the kidneys [6-8]. Mesor diuresis increased by 28% compared to a
group of animals with pathology. The maximum diuresis under the influence of
corvitin was noted at 08.00, the bathiphase fell on 20.00. GFR was also restored, as
there was a 43% increase in mesores and a normalization of the GFR amplitude, which
decreased by 2.8 times compared to the group of untreated animals. The decrease in
proteinuria with corvitin administration was significant, manifested in a 2.2-fold
decrease in mesores with acrophase at 14.00 and bathyphasis at 08.00.

Many pathological processes are accompanied in the body by a violation of the
temporal organization of physiological functions [9-10]. In the pathogenesis of the
development of ARF, there is a violation of redox processes, namely, the activation of
free radical oxidation processes is observed against the background of an imbalance of
antioxidant protection.

According to the results of the study, it was found that during the day, the content
of maalon dialdehyde in the kidney tissues of animals with model pathology without
the use of quercetin reached the minimum value at 20.00 hours and increased as much
as possible to 2.00 hours, and was 1.8 times higher than the control indicators. After
the administration of quercetin, the content of malondialdehyde in group of animals

with AKI decreased by 1.2 times per 2.00 hours, although at 8.00 hours, the antioxidant
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effect of the drug on the intensity of lipid peroxidation was practically not manifested.
The content of products of oxidative modification of proteins increased the most in
animals with acute renal failure by 20.00 hours (1.3 times compared to the control). At
the same time, the introduction of quercetin most reduced the intensity of the formation
of products of oxidative modification of proteins by 14.00 hours. The activity of
glutathione peroxidase in kidney tissues was the lowest in the group of animals
untreated with quercetin compared to the control group at 20.00 hours. Also, the
normalizing effect of the drug on the activity of this antioxidant enzyme was more
evident at the same hour of the day.

According to the results of the study, it was found that during the day, the content
of maalon dialdehyde in the kidney tissues of animals with model pathology without
the use of quercetin reached the minimum value at 20.00 hours and increased as much
as possible to 2.00 hours, and was 1.8 times higher than the control indicators. After
the administration of quercetin, the content of malondialdehyde in acute renal failure
decreased by 1.2 times per 2.00 hours, although at 8.00 hours, the antioxidant effect of
the drug on the intensity of lipid peroxidation was practically not manifested. The
content of products of oxidative modification of proteins increased the most in animals
with acute renal failure by 20.00 hours (1.3 times compared to the control). At the same
time, the introduction of quercetin most reduced the intensity of the formation of
products of oxidative modification of proteins by 14.00 hours. The activity of
glutathione peroxidase in kidney tissues was the lowest in the group of animals
untreated with quercetin compared to the control group at 20.00 hours. Also, the
normalizing effect of the drug on the activity of this antioxidant enzyme was more
evident at the same hour of the day.

Therefore, in animals with model pathology, there are changes in the structure and
nature of daily rhythms of nephroprotective processes in kidney tissue. Based on the
results of the obtained data, it can be concluded that the correction of acute renal failure
in rats with the water-soluble drug quercetin increases in the evening hours of the day,

from 8:00 p.m.
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Conclusions.

\

1. In animals with model pathology, there are changes in the daily rhythms of the

excretory function of the kidneys.

2. Based on the results of the obtained data, it can be concluded that the correction

of acute renal failure in rats with the water-soluble drug quercetin increases in the

evening hours of the day, from 8:00 p.m.

Prospects for further research.

It is promising to study the pharmacotherapy of acute renal failure should be

selected taking into account the circadian rhythm of antioxidant protection processes

in kidney tissue.

Table 1 — Chronorhythms of LP parameters in rats under conditions of aqueous

diuresis with myoglobinuric AKI when using corvitin during the day (M+m, n=6)
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Abstract. This experimental study investigated the nephroprotective potential of sulfur-
containing amino acids (SCAA) - ademetionine, taurine, and glutathione, under various models of
acute kidney injury (AKI), including ischemia-reperfusion injury, rhabdomyolysis, and gentamicin-
induced nephropathy. Functional and biochemical parameters were assessed to determine the effects
of these agents on renal function, ion-regulatory activity, and oxidative stress markers. The results
demonstrated that SCAA administration led to improved glomerular filtration rate, reduced
proteinuria, normalized sodium and potassium ion transport, and decreased retention azotemia.
Among the tested agents, glutathione showed the most pronounced nephroprotective effect under
ischemia-reperfusion conditions, likely due to its antioxidant and detoxifying properties. The findings
suggest that targeted application of SCAA compounds may serve as an effective strategy for the
prevention and treatment of AKI through membrane stabilization and mitigation of oxidative damage
in renal tissues.

Keywords: nephroprotective activity, ademetionine, ischemia-reperfusion kidney injury,
gentamicin-induced nephropathy

Introduction.

Despite the fact that the concept of acute renal failure has existed in medicine for
over 50 years, issues of screening, diagnosis, effective prevention, and treatment of this
pathology remain unresolved because loss of kidney function is often accompanied by
the development of multiple organ failure. This has led to the definition of a new
syndrome—acute kidney injury (AKI)—with an expanded spectrum of diagnostic
criteria, the main of which is an increase in plasma creatinine concentration, as even a
slight rise may cause a sharp increase in patient mortality [ 1-3]. For the pharmaceutical
community and medicine, the search for new and improvement of existing
pharmacotherapy methods including etiological, pathogenetic, and symptomatic

pathways of correction has become more urgent.
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Protection of kidney tissue in such cases requires the use of nephroprotectors, but
currently, they are not classified as a separate group of drugs, and information about
nephroprotective properties of some agents is fragmentary and not always proven. A
promising approach is the search for pleiotropic agents that can counteract hypoxia and
mitigate the development of renal ischemia by affecting both renal blood flow and free
radical oxidation processes [4, 5].

The hepatoprotective agents chosen for the study, sulfur-containing amino acids
(SCAAs), are important components of antioxidant defense. For instance,
ademetionine is the active form of methionine, due to the presence in its chemical
structure of the -S”"+-CH3 group, which is unstable but determines the high activity of
the amino acid; moreover, ademetionine is a precursor of taurine and glutathione.
Glutathione plays a crucial role in cell and organism viability as a key intracellular
antioxidant [6], acts as a cysteine reserve in the cell, regulates protein synthesis, etc.
Taurine, due to its physiological and pharmacological properties, is widely used in
ophthalmology, cardiology, neurology, hepatobiliary system pathology, and corrects
metabolic disorders [7].

Literature data confirm the multifaceted and complex use of the studied SCAAs
(ademetionine, taurine, and glutathione) in various fields of medicine; however,
experimentally justified reviews on their use in AKI are extremely rare, so the study of
their effects on the course of AKI of different etiologies remains relevant.

The aim of the work. To investigate the effects of ademetionine, taurine, and
glutathione on kidney functional status and the mechanisms of their renal effects in
etiologically different models of AKI: gentamicin-induced and ischemia-reperfusion.

Materials and methods.

Gentamicin-induced nephropathy was reproduced by intramuscular
administration to rats of a 4% gentamicin sulfate solution (gentamicin sulfate injection
solution, 40 mg/ml, JSC "Halychpharm," Ukraine) at a dose of 80 mg/kg once daily
for 6 days. The studied agents were administered prophylactically and therapeutically
40 minutes after each antibiotic injection. Animals were euthanized and materials

collected on day 7 under conditions of water loading [8].
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Ischemia-reperfusion AKI in rats was modeled by performing a midline
laparotomy under barbiturate anesthesia (thiopental sodium, lyophilized powder for
injection solution, 1 g, "Arterium," Ukraine). After laparotomy, each kidney was
isolated and a clamp was applied to the renal pedicle for 60 minutes, followed by
closure of the abdominal cavity. Animals were euthanized 24 hours after clamp
removal under induced diuresis for functional kidney assessment. The studied agents
were administered prophylactically for 3 days before ischemia/reperfusion induction
[8].

Statistical analysis was performed using SPSS Statistics 17.0. Significance of
differences between parameters was assessed using the parametric Student’s t-test (for
normal distribution) and nonparametric Mann-Whitney U-test (for non-normal
distribution). Survival effects were evaluated with Fisher’s angular transformation.
Multigroup differences were analyzed with the Kruskal-Wallis H-test. Correlation was
assessed by Spearman’s coefficient. The critical significance level was set at p < 0.05.

Results. The problem of nephrotoxicity caused by aminoglycoside antibiotics
remains relevant. Studying the effect of the tested SCAAs (ademetionine, taurine, and
glutathione) on gentamicin nephropathy allows assessment of their effectiveness in
toxic injury. Antibiotic administration was accompanied by deterioration of kidney
functional parameters: model group animals showed significant decreases in
glomerular filtration rate (GFR) and diuresis, reduced water reabsorption, and
increased plasma creatinine concentration, indicating retention azotemia compared to
controls. Since gentamicin mainly affects the proximal tubules by damaging epithelial
cells and causing mitochondrial energy depletion, impaired sodium reabsorption (both
absolute and fractional) with increased sodium excretion was observed [9, 10]. Damage
along the nephron was evidenced by decreased proximal and distal transport.
Potassium ion content decreased with increased excretion, typical for gentamicin
nephropathy hypokalemia due to tubular cell necrosis and disrupted reabsorption [11].

Urine pH significantly decreased due to reduced ammoniagenesis and increased

ammonia secretion, which binds fewer hydrogen ions in the nephron lumen. The
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pathology was accompanied by pronounced proteinuria, demonstrating kidney tissue
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damage severity. ( Tab. 1).

Table 1 — Effectiveness of Ademetionine, Taurine, and Glutathione in Gentamicin

Nephropathy
Gentamicin GN + . .
Parameter Intact Control Nephropathy Ademetionine ((Hl\i); r”flal/llzm)e GN(;OGéIlt/EEh;OHQ
(GN) (20 mg/kg) gk gike
Diuresis, ml 4,63+0,19 2,47+0,10% 4,34+0,11%* 4,40+0,09%* 3,96+0,21%%*
Plasma
Creatinine 43,49+1,01 121,88+3,40% 64,06+£3,95%*° 53,94+1,62%*° 69,96£2,01%*°
(PCr), umol/I
GFR,

645,39+27,52 201,09+6,76" 524,014£51,46%* | 574,17+23,80%*° 490,49+31,33**

pul/min-100 g

Protein
Excretion
Rate (Epr),
mg/2 hr
Fractional
Excretion of
Sodium
(FENa+), %
Total Sodium
Reabsorption
(TpNat),
mmol/2 hr
Total Sodium
Excretion
(TdNa+),
umol/2 hr
Plasma
Potassium
(PK+), mmol/l

Notes: *p < 0.05, ** p < 0.01 vs. Intact Control; °“p < 0.05 vs. Gentamicin Nephropathy without
treatment.

0,079+0,01 0,188+0,02% 0,123+0,01** 0,093+0,01%*° 0,117+0,01**

0,14+0,01 3,80+0,26" 0,45+0,03**° 0,34+0,02%*° 0,77+0,02%*

13,06+0,77 4,30+0,24% 10,86+1,21%** 11,57+0,47%*° 10,22+0,81**

679,29+33,73 390,01421,87% | 654,86+37,17** | 645,46+10,89** 601,82+42,95%*

5,14+0,25 4,24+0,26" 5,21+0,49* 5,11+0,18* 5,32+0,44**

Administration of ademetionine, taurine, and glutathione in prophylactic-
therapeutic mode during gentamicin nephropathy reduced antibiotic toxicity. Taurine
showed the most pronounced effect, although the others also contributed to restoration
of renal morphofunctional state [325, 326]. Taurine treatment led to increased GFR
(N=8.2, p <0.01), enhanced diuresis by about 1.7 times, and improved ion-regulatory
function, preventing sodium transport disturbances. Treated animals showed
significant reductions in sodium ion excretion due to restored absolute reabsorption

(ademetionine—2.4 times, taurine—2.6 times, glutathione—2.3 times) and decreased
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fractional sodium excretion (8.4, 11.1, and 4.9 times, respectively) with increased
proximal and distal transport (2.5 and 1.6 times). Cytoprotective effects on nephrocytes
were evidenced by a 2.9-fold decrease in proteinuria, with taurine showing significant
superiority (N=7.78, p <0.01) (Table 2).

The advantage of taurine's efficacy in gentamicin nephropathy is explained by its
ability to influence cellular membranes, retaining potassium and magnesium ions
intracellularly and sodium ions extracellularly, thus producing a diuretic effect. This
was supported by observed reductions in urinary sodium concentrations and

normalization of plasma sodium.

Table 2 — Effectiveness of ademetionine, taurine and glutathione

in acute kidney injury of various etiologies

Types of AKI
Gentamicin Nephropathy (GN) Ischemia-reperfusion AKI
Ad Tau GL Ad Tau GL
36inbIeHHs Tiypesy, %o 86,5 89,3 68,9 64,0 88,5 96,5
Binnosnenns IIK®, % 72,7 83,9" 65,1 34,4 55,3 80,8"
3HIKEHHS KpeaTHHeMii, Yo 73,7 86,6" 53,9 46,5 67,3 85,1"
3HIKEHHS IPOTEinypii, % 86,4 932" 77,9 48,5 72,7 81,8
Bignosnenns p§a6c()op6u11 10HIB 75.4 83.0° 67.7 39.1 577 86.8"
HaTpiro, %
3uenmenia ppauiiiof 91,5 94,5* 82,7 61,0 81,2 90,8
eKcKpetii 10HiB HATpito, %o

Notes: * - normalization of the indicator; Ad - ademetionine, Tau - taurine, G - glutathione; AKI - acute
kidney injury, GP - gentamicin nephropathy, I/R AKI - ischemic-reperfusion acute kidney injury, GFR -
glomerular filtration rate.

Ischemia-reperfusion AKI accounts for 20-30% of cases in the general AKI

population and is accompanied by acute tubular necrosis often requiring hemodialysis
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[12]. Therefore, studying ademetionine, taurine, and glutathione efficacy in ischemia-
reperfusion AKI is logical. Ischemic injury is usually initiated by increased reactive
oxygen species generation by endothelial cells, causing methylation and oxidative
deamination disruptions, resulting in toxic products like peroxides, ketones, aldehydes,
and decreased cellular antioxidant defenses [3]. These free radicals induce lipid
peroxidation of membranes, altering protein structures and permeability. Excess NO
production under hypoxia also damages endothelium, disrupts microcirculation, and
causes endothelial swelling. Reduced microcirculation and increased arteriovenous
shunting activate compensatory mechanisms in reperfusion injury [2]. Leukocytes
further exacerbate injury by releasing radicals and proteolytic enzymes, promoting
endothelial dysfunction and thrombosis.

Ischemic AKI modeling showed impaired tubular-glomerular balance, 3.1-fold
GFR reduction, oliguria development, increased plasma creatinine indicating retention
azotemia, and marked proteinuria with a 4.8-fold increase in urine protein excretion
compared to sham-operated animals. (see Table 3).

Evidence of damage to the epithelial cells of the renal tubules—not only the
proximal segments, where sodium 1on reabsorption predominantly occurs, but also the
distal segments - is indicated by impaired ion-regulatory function. This manifested as
a decrease in both absolute and relative sodium ion reabsorption, accompanied by
increased sodium excretion. The study of potassium ion content revealed a decrease in
plasma potassium concentration, which was due to enhanced excretion of the ion.
Additionally, a significant 20.7-fold increase in y-glutamyl transpeptidase (GGT)
activity in operated animals pointed to the severity of the acute kidney injury (AKI),
potentially further exacerbated by the surgical intervention used to model the
pathology.

The use of sulfur-containing amino acids (SCAA) in a therapeutic-prophylactic
regimen allowed for partial mitigation of post-ischemic reperfusion manifestations.
This was accompanied by improved renal function, including a 2.3-fold increase in
glomerular filtration rate (GFR), a 1.7-fold increase in diuresis, and a 1.7-fold reduction

in retention azotemia compared to untreated model animals (see Table 1). Treatment
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Table 3 — Effect of ademetionine, taurine and glutathione kidney function of rats with

ischemia-reperfusion kidney injury

Parameter

Intact Control

I/R AKI

I/R AKI +
Ademetionine
(20 mg/kg)

I/R AKI +
Taurine (100
mg/kg)

I/R AKI +
Glutathione

Diuresis, ml

4,38+0,19

2,38+0,110101

3,66+0,13**

4,15+0,16**

4,31+0,14**

Plasma
Creatinine
(PCr), pmol/1

GFR,
pl/min-100 g

63,21+6,05 165,37+9,23% 117,83+4,93" 96,59+2,41°" 78,3942,37770¢

532,71+47,29 173,08+9,90" 296,74+8,32™ 372,08+24,99" 463,69424,197¢

Protein
Excretion Rate
(Epr), mg/2 hr

Fractional
Excretion of
Sodium
(FENa+), %
Total Sodium
Reabsorption
(TpNat),
mmol/2 hr
Total Sodium
Excretion
(TdNa+),
umol/2 hr

Plasma

Potassium
(PK+), mmol/l
Notes: *p < 0.05, ** p < 0.01 vs. Intact Control; “p < 0.05 vs. Gentamicin Nephropathy without

treatment.

0,014+0,001 0,068+0,004* 0,040+0,002" 0,028+0,003" 0,021+0,002""°

0,38+0,05 2,46+0,13" 1,19+0,10™ 0,77+0,05™ 0,57+0,05™

7,13+0,61 2,70+0,2001(] 4,35+0,17** 5,18+0,51** 6,17+0,43%*°

527,56+34,45 346,14+29,29% 494.23+25,40™ 525,66+38,43" | 514,66425,58"

5,18+0,49 4,46+0,10" 4,93+0,23" 5,04+0,35™ 5,25+0,13"

with the investigated compounds contributed to the restoration of nephron filtration
structures, as evidenced by a 1.8-fold reduction in proteinuria. Compared to untreated
animals, SCAA treatment prevented sodium ion transport disorders by restoring both
absolute (1.9-fold) and standardized (4.3-fold) proximal sodium transport, due to the
recovery of reabsorption and excretion processes. The effect of the compounds on acid-
base regulation was reflected in increased urine pH, indicating enhanced
ammoniagenesis over acidogenesis, thereby preventing urinary acidification.

Among the compounds tested, glutathione demonstrated the most pronounced
nephroprotective effect in ischemia/reperfusion (I/R) injury. This may be attributed to
its antioxidant and pharmacokinetic properties. The kidneys are the primary site for
glutathione catabolism, where oxidized glutathione—formed from its reduced form -

undergoes degradation after fulfilling its biological functions. Within the cell, oxidized
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glutathione freely diffuses across the membrane and is transported via the bloodstream
to the kidneys. In the proximal tubules, enzymatic hydrolysis occurs through enzymes
located on the brush border of the tubular epithelium, including cysteinylglycine
dipeptidase, y-glutamyl transpeptidase, and cystine reductase, completing the inter-
organ glutathione metabolism.

When administered prophylactically, glutathione prevented the progression of
ischemia, likely due to its capacity to neutralize peroxidation products through
conjugation reactions with cytotoxic lipid peroxidation products and their active
metabolites generated during oxidative stress. Consequently, the compound
significantly improved I/R injury outcomes: renal excretory function recovered as
shown by GFR values (H = 9.63, p <0.01), leading to a 1.8-fold increase in diuresis,
significant restoration of water reabsorption, and a reduction in retention azotemia.
Plasma creatinine concentration decreased 2.1-fold compared to the untreated
pathology group and was 17.9% lower than in the taurine group and 33.4% lower than
in the ademetionine group (H = 7.22, p < 0.05).

A decrease in urinary protein excretion and normalization of ion-excretory
function alongside increased GFR support the protective effect of the drug, suggesting
glomerular filtration barrier stabilization. Notably, among the tested compounds, the
glutathione group demonstrated the greatest increase in absolute sodium ion
reabsorption (H = 8.1, p <0.05), which led to nearly a twofold reduction in sodium ion
excretion and a significant decrease in natriuresis, approaching levels observed in
sham-operated animals [339].

Conclusion.

The presented experimental data demonstrate the nephroprotective activity of the
investigated hepatoprotective agents—SCAA compounds ademetionine, taurine, and
glutathione—through their influence on key pathogenetic mechanisms of AKI. These
effects were evidenced by improved renal functional state and the restoration of the
prooxidant-antioxidant balance in both blood and kidney tissues of treated animals. It
should be noted that the compounds differed in nephroprotective efficacy depending

on the experimental AKI model. In rhabdomyolysis-induced AKI, ademetionine
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showed the most significant activity across several parameters; in gentamicin-induced
nephropathy, taurine was the most effective in the therapeutic-prophylactic regimen;
and glutathione most effectively mitigated ischemia-reperfusion injury in experimental
animals. These findings provide a foundation for further experimental studies aimed at
optimizing the prevention and correction of kidney pathology using selected SCAA

compounds.
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Anomauisn. loionamuuna pezopoyis supocmra (IPB) — ye pioxicne acpecushe decenepamughe
3aX680PI0BAHHSL, U0 CNPULUHIE 0eCMPYKYII0 BUPOCIKOB020 BIOPOCMKA HUNMCHBOI Wellent, o, Y C80H0
uepay, 6NAUEAE HA CIMPYKMYPY CKPOHEE0-HUMNCHbowenentozo cyenoby (CHIL[C). Hozo nasusaioms
«CUHOPOMOM  YUPNIOepiB», OCKIIbKU BOHO UYACMO PO3BUBAEMbCA Y  0igUam-nionimkie, sKi
3aUMAOMbCsL CHOPMOM 1 MONCYMb OMPUMAMU HE3HAYHI 4u cepuosni mpasmu weien. Mema
oocnioxycenua. Ananiz namozenesy, OiAeHOCMUYHUX MEeMOOI8 Ma CYYACHUX NIOX00I8 00 NiK)8AHHSL
idionamuunoi pe3opbyii 6upocmro8020 GiOpocmKa HUNCHb0I werenu. Mamepianu ma memoou.
IIposedeno ananimuunuil po3ensd HAYKOBUX NYONIKaAyiu, KAIHIYHUX OOCHIONCEeHb ma 0215018, W0
cmocyiomuvcs namozenesy, diachocmuxu ma 1ikyeanus IPB 3 nposionux oacepen (PubMed, Google
Scholar, ResearchGate). Pesaynomamu oocnioscennsn. Touna npuyuna IPB ne écmanosnena, ane it
nepesajicHe SUHUKHEHHs ) 0iguam-nioaimkie nio uac nyboepmamuo20 pocmy RiOmpuMye 2inome3sy
2opmoHnanvHozo enausy. IPB uacmiwe sycmpiuaemocs y oisuam eikom 10-20 pokie, 3 eucoxkum
OKTIO3IUHUM MaA MAHOUOYIApHUM Kymom (Oonixoyeghanu), ckenemuum xnacom Il 3 gioxpumum
npukycom abo 6e3 Hboeo. Pioko 3ycmpiuaemucs y OpaxuyephanbHux nayicHmis i npu ckeiemuomy 3
kaaci. Cumnmomu modxcymo exmouamu knayanus CHILC, kpenimayito, 6inb, 010Ky68anHs cy2noba
ma 2on06Hull 6inb. [Ipome 6 6bacamvox sunadxkax 6inb mModice Oymu ciaOKumM abo Hagimb 8i0CYMHIM,
@ OCHOBHOI CKap2olo nayicHma Oyode «npocpecusHi 3MiHU 8 OKAt03ii ma ecmemuyi ooauyusy. /s
JdiaeHocmuKku ma niawmyeanusa JaikyeawHs IPB euxopucmosyroms uomupu OCHOBHI Memoou
sizyanizayii:  1amepanvhy  yeganomempiro  (TPI), momoepagito CHILC, nanopamuy
penmeenozpagito, macHimuo-pe3onaucry momoepagiro (MPT). /lupepenyianvny OiacHocmuky
npo6ooaAms 3 PeaKmusHUM apmpumom, OCmeoapmpumom. J{o memooie NiKY8aHHsA HANeHCAmb
OpMOOOHMUYHe TIKY8AHHA, MEOUKAMEHMO3HA mepanis, OpmoOSHAMUYHA Xipypeis (3 peno3uyicio
oucka abo be3 Hei) ma arlonIACMUYHA 3AMIHA CKPOHEBO-HUNCHbOWeNeNnHo20 cyenoba. Bucnoeku.
IPB mooicna egpexmusno nikysamu, AKwo cyeno606i OUCKU Ma BUPOCMKO8I GIOPOCMKU e
30epexceni. Pannsa oiacnocmuxa KpumuyHo eadciuea O 3anobicanns npozpecysannio IPB.
T'opmonanvri paxmopu 8idicparome Ki0u08)y poib y Hamozenesi, ujo ni0meepoA*cyEmMbCsi HaAs8HICMIO
ecmpozenosux peyenmopie y CHII[C. Haubinbw npocHo306aHi pe3yibmamu 0eMOHCMPYE DAHHE
Xipypeiune 6mpyuanHsl, 6KII04AI0YY Peno3uyiro OUCKA ma peKOHCMPYKYIlo 8UPOCMKOB020 8IOPOCMKA.
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Annonnacmuuna pekoHCmpyKyisi € e@exmueHuM 6apiaHmoMm, O0coONUB0 8 pasi He30epeltceH020
BUPOCIMKOB020 810POCMKA.

Knrwuoei cnoea: penosuyia oucka, opmocHamuyHa Xipypeis, OpmoOOHMuUYHe NiKYE8AHHS,
ALIONIACMUYHA PEKOHCPYKYIA.

Berym.

Inionatnuna pes3opOiis Bupoctka (IPB) — 1me pigkicHe arpecuBHe
JlereHepaTUBHE 3aXBOPIOBAHHS, 1110 CIIPUYHMHSIE JECTPYKIII0O BUPOCTKOBOTO BiIPOCTKA
HUKHBOT IIEJIeNHd, 110, Yy CBOIO 4Yepry, BIUIMBA€E Ha CTPYKTYpPY CKpPOHEBO-
HIDKHBoOMIETemHoro cyrno6y (CHILIC). Moro Ha3MBaIOTh «CHHAPOMOM YHPIiLEPiBY,
OCKUIBKH BOHO YacTO PO3BUBAETHCS y MIBUAT-MIAJITKIB, SIKI 3aliMalOThCsI CIIOPTOM 1
MOXYTh OTPHMATH HE3HAYHI YW CEPHO3HI TpPaBMH IIEJel, IO IHINIIITh abo
MoTipIIyroTh iX ctaH [1]. IPB Takox BimoMuii SIK 1M10MMaTUYHUN KOHIAIIONI3, aTpodis
BUPOCTKAa Ta TWIporpecyroua pe3opOiiss BupocTka. lle HemocTaTtHbO BHBYEHE
3aXBOPIOBAHHS, 1110 MA€ CITIBBIIHOIIEHHS YaCTOTH Y JKIHOK 1 4oJIOBIKIB 9:1 1 pigko
po3BuBaeThes miciia 20 pokis [2, 3].

MeTta nocJaigKeHHs.

AHaJi3 naroreHesy, AlarHOCTUYHUX METO/IIB Ta Cy4aCHUX M1AXO0/1B A0 JIIKYBaHHS
110MaTUYHOI pe30pO1Iii BUPOCTKOBOTO BiIPOCTKA HUKHBOI LIEIICIIH.

Marepiaju Ta MEeTOIH.

[IpoBeneHo aHAMITUYHUI PO3TIISLA HAYKOBUX My OIiKaIii, KIIHIYHUX JOCTIIKEHb
Ta OIJISIAIB, IO CTOCYIOTHCS MATOTeHE3Y, A1arHOCTUKH Ta JIikyBaHHs [PB 3 npoBigHux
mxepen (PubMed, Google Scholar, ResearchGate).

Pe3yabTaTH Ta iX 00roBOpeHHS.

Teopii ma moociusi npuyunu IPB: TodyHa mpuymMHa igiomaTH4YHOI pe3opOrii
BHUPOCTKOBOTO BIPOCTKA HE BCTAaHOBJIEHA, ajie 1l MepeBa)KHE BUHUKHEHHS y JlIBYaT-
MUTITKIB M1 4ac MyOepTaTHOTO POCTY MIATPUMYE TIMOTE3y TOPMOHAIBHOTO BILTUBY.
['opmonanbHi nopymieHHs: ockiibku [PB Mae BuCOKy mommpeHicTh cepen JiByart-
MiUTITKIB, SIKI € Yy MyOepTaTHOMY Mepiofi, 1 OCKUIBKH PEIEeNTOPH €CTPOreHy Oyiu
Bussieni B CHILC, ue cBiguuth npo Te, 10 TOPMOHAJIbHI MOPYIIEHHS MOXYTb

BiJIirpaBaTu NeBHY poiib y natorenesi [IPB [1].
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Jucpynxyionanvue pemooenrosanus CHIIC moociuso uepes:

e BuyTpimHi (akTopu: 3HUKEHA aJanTalliiiHa 34aTHICTb apPTUKYJIALIMHUX
ctpyktyp CHILC y BiamoBias Ha MeXaHiIuYH1 HABAHTAKCHHS.

e 3oBHIHI  (GaKTOpU:  MIKpPOTpPaBMH,  Hapa@yHKIIOHAJIbHI  3BHUYKH,
OpTOTHATUYHA XIPYprisi, OPTOJAOHTUYHE JIKYBaHHS Ta BXE ICHYIOU€ BHYTpIIIHE
nopywenss CHIIC.

Mexanizm pozeumxky IPB:

» ["'opMoHaNbHI 3MiHU BUKIIMKAIOThH TIMEPIUIa3il0 CHHOBIATHHUX TKAHUH.

» lle crumynroe BHpPOOJCHHS NECTPYKTHBHHUX CyOCTpaTiB, M0 PYWHYIOTbH
3B’SI3KOB1 CTPYKTYPH, SIK1 3a3BUYAil MIATPUMYIOTh 1 CTAO1II3yIOTh CYTJI000BUIA TUCK Y
MOTPIOHOMY IMOJIOKEHH.

» lle pyiiHyBaHHS O3BOJISIE TUCKY 3MIIyBaTUCS JOMEPEIy, a TinepruiacTuIHa
CHHOBiaJIbHA TKAHMHA OTOYYE TOJOBKY BUPOCTKA, TOCHIIFOIOYH HOTO pe30pOIlito.

» BupocTkoBuil BiIPOCTOK 3MEHIIYEThCSI y BCIX TPHOX IUIONIMHAX, ajie
b16po3HUIT XTI 3aTUIIAETHCS HE3MIHHUM, 1110 Biapi3Hse [PB Bin apTpurtis.

» IPB wMoxe mporpecyBaTd abo TepeTH B peMiciio, aje HaaMipHe
HaBaHTaKeHHA (mapadyHKIlis, TpaBMa, OPTOJOHTIS, XIPypris) MOXeE CIPOBOKYBATH
peuuanB y MailOyTHeomy [4].

Jiaenocmuka ioionamuyroi pe3opouyii supocmko6oco giopocmia. JliarHOCTHKA
[PB noBuHHa mOYMHATHCA 3 aHAJI3y aHAMHE3Y MaIlleHTa, 00’ EKTUBHOTO OOCTE)KECHHS,
naboparopHux aHaiiziB. [PB € nmiarHO30M BHUKIIIOUEHHS, 1 HOTO MOKHA BCTAaHOBUTH
JIMIIIE TIICIISl yCYHEHHSI MOYKJIMBOCTI BCIX 1HIITMX MICIIEBUX T4 CHCTEMHHUX MATOJIOTTYHUX
CTaHiB.

OcHoeHi mopghonociuni ocobiusocmi, wo nidsuwyoms cxuibhicms 0o IPB.
[nionatnyna pe3opOiiisi BUPOCTKOBOTO BIIPOCTKA YACTIIIE 3YCTPIYAETHCS Yy MiBYAT
BikOM 10—20 pokiB, 0COOJMBO B MEPioJ MyOEPTaTHOTO POCTY 3:

e Bucokum okJII031MHUM Ta MaHIUOYIISIPHUM KYTOM (Jotixonedanm).

e CkenetHuM kjacoMm Il 3 BiAKpUTHM npukycoM abo 6e3 Hboro [4].

Pinko 3ycTpivaetses y OpaxuiieanbHUX MAIIEHTIB 1 pU CKeTIeTHOMY 3 Kitaci [2].
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Kniniuni nposisu IPB.

e [PB - arpecuBHa, He3ananbHa, 60e300micHa nerenepariss CHIIC, moxe OyTu
OJIHOCTOPOHHBOIO 200 IBOCTOPOHHBOIO.

e [PB omnoro CHILC ™moxe BmiMBaTM Ha PO3BUTOK 1 PEMOJEITIOBAHHS
3I0POBOTO BUPOCTKOBOTO BIIPOCTKA HA MPOTUIICKHOMY OOII1.

e OOepTaHHs HWXHBOI ILIeJenu Hazajx y Bunaakax I[PB moxe 3arpoxyBaTu
JTUXAHHIO Yepe3 3MEHIIIEHHS MTPOCTOPY POTOTIIOTKOBUX JAUXATBHUX IIJISAXIB.

Cumniromu MoXyTh BkitrouaTu kiananas CHILC, kpenirtaitito, 6151b, 0JI0KyBaHHS
cyrino0a Ta rosoBHUM OUTk. [IpoTe B 6ararbox Bumaakax 0i1b Moke OyTu cirabkum ado
HaBITh BIJICYTHIM, 2 OCHOBHOIO CKapTo¥0 MallieHTa Oyje «IpoTrpecuBHI 3MIHH B OKJTFO311
Ta ecTeTuIll oOmmaus» [5].

e [Ipu nBocTopoHHboMy IPB y marieHTiB 4acTo pO3BUBAETHCS OKIIIO31s 2 KIacy
3 MEePEHIM BIIKPUTUM MIPUKYCOM.

o [Ipu ognoctopornasomy IPB crioctepiraeThcsi acumeTpist 00IWYYsl, 3MIIIICHHS
HUKHBOT MDKPI3LIEBOI JIIHIT Ta MA00pIAAs B O1K ypaskeHHsI, OKJII031s 2 Kjacy Ha 0ot
YPaKEHHS, a BIIKPUTUM MPUKYC HA 1HIIIOMY Ootri [1].

Memoou eizyanizayii ons diaenocmuku IPB. ]I M1arHOCTUKU Ta IUJIaHyBaHHS
nikyBanHs [PB BUKOpHCTOBYIOTH YOTHPH OCHOBHI METOM Bizyamizarii [3, 4]:

e Jlarepanbny nedanomerpito (TPI') — orinka 3aransHoi Mopdororii mesnen ta
OKJIIO31ITHUX 3MiH.

e Tomorpadiro CHUIC — netanpHuUt aHami3 cyriaio00BUX CTPYKTYP.

e [laHopamHy peHTreHorpadiro — OI[IHKa CTaHy KICTKOBHX CTPYKTYp IIEJell,
3y6iB, CHIIIC.

e MarniTHO-pe3oHancHy Tomorpadiro (MPT) — Bizyamizamiss M’ SIKUX TKaHWH,
BKJIFOYAIOYH CYTJIOOOBHH JIUCK Ta CHHOBIAIbHY 000JIOHKY [1].

[{i MmeToIM TOoTIOMarar0Th BU3HAYUTH aKTUBHICTH [PB, o1liHUTH CTPYKTYpHI 3MiHH
CHUIC Ta crutanyBatu jikyBaHHA. OOCTeXeHHs JaornoMarae BuU3HauuTH, un [PB
aKTUBHUN abo0 mnepeOyBae B CTalli 3YNUHKU pyWHyBaHHs cyriaoOy. [lns uboro

npoBosATh cepito 3HIMKIB CHIC uepe3 neBH1 iHTepBaiM (3a3BUYail KOKH1 6 MICSALIIB)
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Ta MOPIBHIOIOTH 3MiHM 3 YacoM. 3meHieHHs 00’emy CHIIC cBiguuTh npo akTUBHUMN
crad [PB.

JlabopaTopHi aHami3u HEOOXiAHI I BUKIIOYEHHS CUCTEMHUX Ta 3alalbHUX
npuuuH pe3op6uii CHILC. JludepenmianbHy qiarHOCTUKY POBOJSTH 3 PEaKTUBHUM
apTPUTOM, OCTEOAPTPUTOM.

Ilioxoou 0o nixysanna IPB. JlikyBaHHS aKTHUBHOI (OpMH 3aXBOPIOBAHHS
CIIpSIMOBaHE Ha YIOBUIBHEHHS a00 3ynuHKY mporpecyBanHs pe3opo6uii CHIIC, Toxi
SK y BUIAJKaX 3YMUHKHU MPOTPECYBaHHS 3aXBOPIOBAHHs, OCHOBHA MeTa Tepamii —
B1JHOBIICHHS OKJIFO31i Ta ecTeTHKH [1].

Ilepesacu pannvo2o NiKy8aHH:

e 3MEHIIICHHS Pe30pOIlli BUpOCTKA, 30€pekKEHHS HOT0o pO3MIpIB.

e Minimizaiis nedopmartii Ta gerenepariii cyriioboBoro aucka.

e OnTuUMaNbHUN PO3MOALT HABAaHTAXEHHA HA CYIJIOOOBI CTPYKTYpHU TMICHS
ormeparrii.

e Bucoka mnependadyBaHICTh pPe3yjbTaTiB, 10 3a0e3nedye (yHKIIOHAIbHY,
OKJIIO31iHY Ta €CTETUYHY CTA0IbHICTb.

e 3HayHe 3HMWKEHHsI a00 MMOBHE YCYHEHHsI OOJIIO.

Memoou nikysanns. J1o METOIB JIIKYBaHHS HaJIeKaTh OPTOAOHTUYHE JTIKyBaHHS,
MEJIMKaMEHTO3Ha Tepallisi, OpPTOTHATUYHA XIpypTis (3 perno3ulli€io nucka abo 6e3 Hei)
Ta aJUIOIUIACTUYHA 3aMiHa CKPOHEBO-HUKHBOILETIEITHOTO0 cyrio0a |3, 4].

3alie’)kHO BiJ TSKKOCTI cTaHy Ta aktuBHOCTI IPB, MoxmuBi Taki BapiaHTH
JTIKYBaHHS:

1. BigcyTHicTb NikyBaHHS (y BUIAIKaX, KOJIU BTPYYaHHS HE € HEOOX1THHIM)

2. JlikyBanns aktuBHoro IPB:

v' CrutinT-Tepartis

v’ Peno3ullis BUpOCTKA Ta cTadimizaris qucka misxoM ¢ikcauii 10 iMIIIanTary

v' KoHausekToMist Ta peGepHO-XPAIIOBHUI TPaHCITAHTAT

3. JlikyBanHs HeakTuBHOTO [PB:

v' JIBOCTOPOHHS CariTajbHO-pO3LIEIIEHa OCTEOTOMIs

v OpTOIOHTHYHE JTIKyBaHHSI
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v' CrutiHT-Teparis

v’ AJToniacTHYHa PEKOHCTPYKIis

Xipypeiune nixkyeanns IPB. Aptpockomis Ta apTpOIEHTE3 HE YCYBalOTh
riNepiacTUyHy CUHOBIaJIbHY TKAHMHY Ta HE BIJHOBJIIOIOTh HOPMAJIbHE MOJOKEHHS
cyrao0oBoro Aucka, Tomy BoHu HeedektuBHI npu IPB. fkmo auck vesdepexeHui,
ajie BUPOCTKOBUH BIIPOCTOK JOCTATHIM, CII1J] BUIAJIUTH TINEPIUIACTUYHY TKAaHUHY Ta
3aMIHUTH JUCK ayTOT€HHUMHU TKaHMHAMU, X04ad pe3yJbTaTH TaKOro JIKyBaHHS MEHII
nependadyBaHi. Y BaXKUX BUIAIKaX, KOJIU BUPOCTKOBUHN BIAPOCTOK HE30EpeKeHU,
HeoOX1IHa Moro 3amiHa [4, 5].

Jlo memoois pexoncmpyKyii 8i0HOCAMb !

o CTEepHOKJIABIKYJISIPHUI TpaHCIUIAaHTAT

e PeOepHOo-XpsI10BUI TpaHCIIAHTAT

e Amnomnactuunuii npore3 TMJ Concepts

BucHoBkwu.

IPB mokHa e(eKTHBHO JIKyBaTH, SKIIO CYTJ000BI JUCKM Ta BHPOCTKOBI
BiIpocTKU 11e 30epexeni. Ilepen mouatkoMm Tepamii HEOOXITHO BHUKIIOYUTH 1HIII
MATOJIOTTYHI CTAaHU, OCKUJTBKH BOHH MOXYTh BUMAraTH 1HIIIOTO TiX0y 10 JIKYBaHHS.

e PanHs 1iarHOCTHKA KPUTUYHO BaXKJIMBA JIs 3a11001raHHs nmporpecyBanHio [PB.

e ['opMoHanbHI (akTOpW BIAITPAIOTh KIIOUOBY pOJb Y TMATOTE€HE3l, 10
H1ATBEP/KYETHCS HAsBHICTIO ecTporeHoBuX peuentopis y CHIIC.

e KoHcepBaTuBHE JIiIKyBaHHS 00OMEKEHE, 0COOJIMBO Y BUMAKaX aKTUBHOI
pe3opoirii.

e Haii0inpim mpoOTHO30BaHI pe3yibTaTH JAEMOHCTPYE paHHE XIpypriyHe
BTPYYaHHs, BKJIIOYAIOUM PEMO3UIII0 JUMCKa Ta PEKOHCTPYKIiI0 BUPOCTKOBOTO
BIJIPOCTKA.

e AJIOMIacTUYHA PEKOHCTPYKIIiS € €(heKTUBHUM BapiaHTOM, OCOOJIUBO B pasi

HE30€pEeKEHOTr0 BUPOCTKOBOIO BIJIPOCTKA.
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Abstract. Idiopathic resorption of the condyle (IRC) is a rare aggressive degenerative disease
that causes destruction of the mandibular condyle, which in turn affects the structure of the
temporomandibular joint (TMJ). It is called “cheerleader syndrome” because it often develops in
adolescent girls who play sports and may suffer minor or serious jaw injuries. The purpose of the
study. To analyze the pathogenesis, diagnostic methods and modern approaches to the treatment of
idiopathic resorption of the mandibular condylar process. Materials and methods. An analytical
review of scientific publications, clinical trials and reviews related to the pathogenesis, diagnosis
and treatment of IRC from leading sources (PubMed, Google Scholar, ResearchGate) was conducted.
Results of the study. The exact cause of idiopathic resorption of the condylar process has not been
established, but its predominant occurrence in adolescent girls during pubertal growth supports the
hypothesis of hormonal influence. Idiopathic resorption of the condylar process is more common in
girls aged 10-20 years, with a high occlusal and mandibular angle (dolichocephalics), skeletal class
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11 with or without an open bite). It is rare in brachycephalic patients and in skeletal class 3. Symptoms
may include TMJ clicking, crepitation, pain, joint locking, and headache. However, in many cases,
the pain may be mild or even absent, and the patient's main complaint will be “progressive changes
in occlusion and facial aesthetics”. Four main imaging methods are used to diagnose and plan the
treatment of IRC: lateral cephalometry, TMJ tomography, panoramic radiography, and magnetic
resonance imaging (MRI). Differential diagnostics is carried out with reactive arthritis and
osteoarthritis. Treatment methods include orthodontic treatment, drug therapy, orthognathic surgery
(with or without disc repositioning), and alloplastic temporomandibular joint replacement.
Conclusions. IRC can be effectively treated if the articular discs and condyles are still intact. Early
diagnosis is critical for preventing the progression of IRC. Hormonal factors play a key role in the
pathogenesis, as evidenced by the presence of estrogen receptors in the TMJ. The most predictable
results are demonstrated by early surgical intervention, including disc repositioning and
reconstruction of the condylar process. Alloplastic reconstruction is an effective option, especially in
the case of an intact condylar process.

Key words: disc repositioning, orthognathic surgery, orthodontic treatment, alloplastic
reconstruction.
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Anomayia. Ha cyuacnomy emani cmpimKuu po36Umox gapmayesmuunoi eany3i eumazae
BUCOKOAKICHOI Ni020MOBKU KOMNemeHmMHUX (axisyis, ujo 6y0yms KOHKYDEHMOCHPOMONCHUMU HA
punky npayi. L{e nepedbauae ne auuie 2a1ub0Ke 080100iHHA MALOYMHIMU (hapmayeemamu 3HAHHAMU,
BMIHHAMU MA HABUYKAMU , ale U DOPMYBAHHA MAKUX BANCIUBUX AKOCMEl, AK 30amHICMb 00
camooceimu, npazHeHHs 00 NIZHAHHA Ma PO3GUMOK COYIANbHUX HABUUOK, 30KPEMA KOMYHIKAMUBHUX.
Taxa niocomosxka peanizyemvcsi 6NPOBAONCEHHAM KOMNEMEHMHICHO20 NIOX00Y YV HABYANbHUL
npoyec.

Knrwowuosi cnosa: romnemenmuicnuil nioxio, ¢apmayesmuuna Ximis, papmayesmu,
IHHOBAYIUHI MEXHONO02I].

Berym.

CrangapTu BUIIOI OCBITH YKpaiHW, 110 IPYHTYIOThCS Ha 3acaaax boloHCHKOI
CUCTEMH, MTOKJIMKaHI 3a0e3MedyBaTH ii MpOrpecCHBHUAN PO3BUTOK, (POPMYBAHHS SIKICHO
HOBUX XapaKTEPUCTUK Yy TIOPIBHSIHHI 3 €BPOIMEUCHKUMHU CTaHIAPTaMH, a TaKOX
OKpECJICHHsI TIEPCIIEKTUB YAOCKOHAICHHS Ha CydacHOMY eTari. Bukimuku, moB’si3aHi 3
MIJIBUIICHHSAM SIKOCTI OCBITHBOTO IMpPOIECY, CIIOHYKaJIM HAyKOBIIB /O aKTUBHOTO
MOIIYKY HOBUX METOAOJOTTYHUX MiAX0A1B. [IpiopuTeTHIM Yy 1IbOMY IJIaH1 HA CHOTOHI
BB)KAETHCS KOMIIETEHTHICHUH TiAX11, 10 0a3y€ThCS HA OCHOBHUX KOMITETEHTHOCTSIX
(axiBig Ta 3a0e3meuye NpaKTUIHE 31HCHEHHS 3B'sI13KY cpepr OCBITH 31 Cheporo Tparii.
Tepmin “KOMIIETEHTHICHHM TiXiaA~ OCTaHHIM YacOM JOCHUTh 4YacTO 3’ SBISIETHCS B
odiIMHUX JOKYMEHTAaX, 110 CTOCYIOThCS OCBITHBOI chepu. Cepesl BEIMKOI KIJTbKOCTI

JOCHIIKEHb, 10 aHaTI3ylOTh Ta KOHKPETHU3YIOTh JaHy T€MYy B acleKTaX MeIUYyHOi
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OCBITH, CJIiJ1 3BepHYTH yBary Ha poootu C. JI. Makcumenka, M. M. ®dinonenka, B. €.
Minepsina, B. I1. Auapymienka [1]. Takox ¢ 3a3Ha4UTH, 1110 JJOCTaTHE BUCBITICHHS
OKpeMHUX TPHUHIUIIB JaHOTO TIAXOAy M€ HE O3Ha4ae WOro HeoOXiaHOT
MPOJYKTUBHOCTI JJIi BHUIIOI (papMarleBTUYHOI OCBITH. ToMy METOI HaIIoro
JIOCT/DKEHHSI € BIPOBA/KEHHS KOMIIETEHTHICHOTO TIAXOAY y BHUKIAJaHHS
dapmaneBTHUHOI XiM1i MallOyTHIM (hapMalleBTUUHUM (axiBIIM.

OcHoBHa yacTHHA.

Komnerentnicuuii miaxig copusie (OpMyBaHHIO y CTyJIEHTa 3JaTHOCTI J0
HaBYaHHS Ta caMOHABYaHHs, 3a0e3neuye OUIbITY THYUYKICTh y B3a€EMOBIJHOCHHAX 3
poOOTOIaBIsIMU, IO BIJIITPA€ BAXKIWBY POJb y MIATOTOBII MalOYTHBHOrO (paxiBI.
KpiMm TOro, taka crparerisi [103BOJSIE BUPIIMIUTHA AaKTyajbHE MPOTUPIUYUS MIX
opieHTaIl€ew npodeciiiHol OCBITH Ha BJOCKOHAJIEHHS ii Cy0’€KTIB Ta TCHACHIIIEIO J0
CTaHJapTHU3allil BUMOT Ta TE€XHOJOTIM HaBYaHHS CTYJEHTIB. SIK MoKa3aiu YUCIEHHI
TOCIIKEHHS TIOHATTA ‘“KOMIIETEHTHICTh 3HAYHO IIMPINE, HDK 3BUYHI ‘“‘3HAHHA~ Ta
“BMiHHS. KOMIIETEHTHICTb, B MEPIIY YEPry, BUPAKA€ 3HAYCHHS TPAAUIIIAHOI Tpiaau
“3HaHHSA, BMIHHS, HAaBUYKW , 00 €qHyI0uM iX MK coboro. Ilo-apyre, 1e MOHATTA
JOLIJIbHIIIE BUKOPUCTOBYBATH JJIS ONKCY PEAIBLHOrO PiBHA MIATOTOBKU (haxiBlid, 110
BIJIPI3HAETHCS 3AATHICTIO OOMpATH HAWMOUIBIT ONTUMAJIbHE PIIICHHS, apTYMEHTOBAHO
BIIKM/IAIOYM HEMpPaBWIIbHI, MIiAAaBaTH CyMHIBaM €(EeKTHUBHICTb, TOOTO BOJIOAITH
KPUTUYHUM MUCIIEHHAM. [lo-TpeTe, KOMIETEeHTHICTh nepeadayae NoCTiiiHE OHOBJICHHS
3HaHb, BOJIOJIHHA HOBOK 1H(OpMAIlI€I0 I YCHINIHOTO BUPIMICHHS MpodeciitHux
3aBJlaHb y JIaHWH Yac Ta B JaHUX YMOBaX, TOOTO KOMIETEHTHICTh — 1€ 3/IaTHICTh JI0
aKTyaJIbHOTO BHKOHAHHS AisUIBHOCTI. Takok KOMIETeHTHa IIOJIMHA TOBHUHHA HE
TUTBKH PO3YMITH CYTHICTh MpoOJSeMHU, a W BMITH MPAKTUYHO 11 BHPINTYyBaTH.
KommnerenTHuii gaxiBenp Mae MOKIIMBICTh 3aCTOCOBYBATH MEBHUN METO BUPIIICHHS
poOJIeMU 3aJIeKHO BiJl KOHKPETHUX YMOB [2].

BrpoBaxeHHIO KOMIIETEHTHICHOTO MIIX0Ty Y HaBUaJIbHUH Tpoliec y paxoBomy
KOJICJ[XK1 CIIPUSIOTh HACTYITHI IPUHITUTIN:

® [IPUHIUII Bap1aTUBHOCTI Ta BIAKPUTOCTI (BIAMOBIAHICT YMOBaM PUHKY Mpalii

BIUTMBA€E Ha OE3MEePEPBHUN PO3BUTOK a00 3aMiHy HAsIBHUX KOMIIETEHITIN);
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® TIPUHITUIT UTICHOCTI Ta 0araToacneKTHOCTI (HassBHI KOMITETEHIIi 0COOMCTOCTI
CTOCYIOTBCSI PI3HHUX CTOPIH 11 KUTTEMISIBLHOCTI, aje MIX HHUMH ICHYIOTh CKJIaJHI
B3a€MOBIJIHOCHHH ),

® MPUHIIUI TYMaHHOCTI (OCHOBY KOHOI KOMIIETEHIli Ta BCHOTO IIJIXOAY B
I[IJIOMY CTAaHOBUTH yBara Ta TypooTa Mpo OTOUyIOUHX);

® MPUHIUI 1HTEIPATUBHOCTI (€PEKTUBHICTh peajizalii KOMIIETEHTHICHOTO
nigxoxy Oa3yeTbCsi Ha HOro 3B’s3Kax 3 IHIIMMHU MIJXOJaMH, IO BiJNOBIIAIOThH
cydacHii OCBITHIM napagurmi) [3].

dapMarieBTUYHa XiMis € HOPMATHUBHOIO JUCHUIUIIHOIO 1 i1 BHUBYEHHA €
HEB1JI’€MHOIO YaCTMHOIO OCBITHBOTO TIPOIIECY MIATOTOBKHU (hapMarieBTiB y GpaxoBoMy
konemki BJIMY. OnauM 3 HanpsIMKIB MOKPAIICHHS PO3YMIHHS CTyJACHTaMU JTaHOTO
MpeaMeTa € BIPOBA/KCHHS 1HTEPAKTUBHUX TEXHOJIOTIM HaBYaHHS B HaBYAIBHHMA
npouec. [Ipy 1bOMY CTyHEHTH 3adyyaloTbCsl J0 AKTUBHUX BHJIIB HaBYaJIbHOI
JUSITBHOCT1 — MOIIIYKOBO1, IrPOBO1, KOMYHIKaTUBHOI, III0 CYTTEBO MiABUIILYE ITHTEPEC J10
npenMera, akTHBI3ye TBopue MuciaeHHs. dapmalleBTHUHA XIMisl € 1HTETPOBAaHOIO 3
IHIIMMU XIMIYHUMH, MEIMKO-010JIOTTYHUMH Ta TPOQUIBHUMHU JUCHMIUIIHAMU. Taka
MDKIOpEeIMETHa 1HTETpallisl Ja€ MOXJIMBICTh NMPOBEACHHS IHTEPAKTUBHUX KPYIIUX
CTOJIIB, MO3KOBUX IITYPMIB, SIKIi CIIOHYKalOTh JO PO3IJISIAY TEOPETHUYHUX abo
MPAKTUIHUX 3aBIaHb 3 TOYKH 30pY CYMDKHUX JUCHHILTIH. e 6€3yMOBHO OKpAIINUTh
pIBEHb 3aCBOEHHS 3HaHb Ta (GOPMyBaHHS HABHYOK, HABUYUTh CTYJICHTa
CUCTeMaTu3yBaTH i1H(OpMaIlit0, BCTAHOBIIOBATH B3a€MO3B'SA30K MK TECOPETUUYHUM
MaTepiaioM Ta WOro NpakTUYHUM 3HadeHHsIM. Taka pobora Moxe OyTH SK
KOJIEKTUBHOIO (poOoTa B rpymax), Tak 1 1HIAWBIAyaJbHOIO, 1 TOJIATA€ B IMiATOTOBII
OpOEKTIB y BUIIIAAl mpe3eHTtauid Power Point Ta iX mnopaiplioMy 3aXHCTI.
BpaxoByroun, mo ¢apmareBtuyHa ximis Bxoauth y Bick KPOKy, mis ctyaeHTiB sk
JE€HHOI, TaK 1 3a04HOi (OpPM HaBYAHHS PO3POOISAIOTHCS OHJIANH-KOHCYJIbTalli Ta
BeO1HApH, 1110 JO3BOJISIE OJJHOUYACHO JUCTAHIIINHO MPAIOBATH 3 BEJIUKOIO ayAUTOPIEI0
Ta BUPINIYBaTH AUCKYCIHHI TUTAaHHS B PEXUMI OHJAWH TPHU MIATOTOBIN 1 [0

MPaKTUYHKUX 3aBJIaHb, 1 10 €EAMHOTO KOMIUIEKCHOTO 1CTIUTY.
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Sx HOpMaTHMBHA AUCHUILUIIHA, (hapMalleBTUYHA XiMisl MOBUHHA 3a0e3medyBaTv
(dhopMyBaHHS HACTyNMHUX (HaxoBUX (TTPOdeCIMHIX) KOMIETEHTHOCTEH:

» OK2. 3naTHicTh 3MiACHIOBATH TPOQECiiHy MisITBHICT 3TiTHO 3 BUMOTaMH
CaHITapHO-MIPOTUEMIIEMIYHOTO PEXUMY, OXOPOHHM TIpalll, TEXHIKH Oe3MeKu Ta
MPOTUIIOKEKHOI Oe3MeKn

» OKS. 3nmaTHiCTh BHKOHYBATH 3aBJIaHHS, HANpaBIICHI Ha 3a0e3MedeHHs Ta
KOHTPOJIb SIKOCTI JIIKAPCHKUX 3aC001B Ta JIIKAPChKOI POCIUHHOI CHPOBUHH.

VY mpotieci BUBYEHHS TUCIUILIIHUA CTYJEHT MOBUHEH 3aCBOITH OCHOBHI MOHSTTS
(hapMareBTUYHOI XiMIi: CTPYKTYpY, JUKEpeina OTPUMaHHS MPUPOTHUX 1 CUHTETUYHUX
JIKapChKUX 3ac00iB, METOJAM iX SKICHOTO Ta KUIbKICHOTO BHU3HAYECHHS, yMOBHU
30epiranHs JIIKapChbKUX MpEnapariB, 3B’SI30K MK CTPYKTYpOIO 1 (apMaKoJOTI4HOO
JI€I0 JIKapChKUX 3aCO0IB.

KpiM mnpodeciiiHuX KOMIETEHTHOCTeW MpU  MIATOTOBLI  MaiOyTHHOTO
(dapmarieBTa HEOOXITHO BpaxoByBaTH (DOPMYBAHHS 1 3araJIbHUX KOMIIETEHTHOCTEH,
pexoMenoBanux y nmpoekti TUNING, a came:

® 3JaTHICTh JI0 AOCTPAKTHOTO MUCJICHHS, aHAJII3y Ta CUHTE3Y;

® 37IaTHICTH 3aCTOCOBYBATH 3HAHHS B MMPAKTUYHUX CUTYAIlisX;

® 3/IaTHICThH IUIAHYBATH Ta KEPYBATH YaCcOM;

® 3HAHHS Ta PO3YMIHHS MPEAMETHOT 001acTi Ta MpodeciiHOl AISITHHOCTI,

® 3/IaTHICTH CIIJIKYBATHUCS JAEPHKABHOIO MOBOIO K YCHO, TaK 1 TMCbMOBO;

® HaBUYKHU BUKOPUCTAHHS 1HQOPMAIIHHUX Ta KOMYHIKATUBHUX TEXHOJIOTIH;

® 3JaTHICTh MPOBEACHHS JOCIIIPKEHb HA HAJIC)KHOMY PIBHI;

® 3/IaTHICTh HABYATHCS Ta OMAHOBYBATH Cy4acHI 3HAHHS;

® 3JIaTHICTH JIO TIOIIYKY, 0OpOOKM Ta aHai3y 1H(OpMaIlii 3 pI3HUX JHKEPeT;

® 3/IaTHICTh OyTH KPUTHYHHM Ta CAMOKPUTHYHUM;

® yMIiHHS BU3HA4aTH, CTABUTH Ta BUPIIIYBATH MPOOIEMY;

® 3/1aTHICTh NPUHUMATH OOTPYHTOBAHI1 PIlLICHHS;

® 3/aTHICTH MMPAIOBATH B KOMAaH/II;

® HABUYKU MI)KOCOOMCTICHOI B3a€MOIT;
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® HaBWYKH 3JIMCHEHHS O€3IEeYHOT JisNILHOCTI;

® 37IaTHICTH OLIIHIOBATH Ta 3a0e3MeuyBaTH SKICTh POOIT;

® TIparHeHHs 10 30epexeHHS HABKOJIUIIHHOTO CepPeIOBHUIIIA.

Hnsa  ¢dopmyBanHs (aXxOBUX KOMIIETEHTHOCTEW CTYJEHTIB-(papMaleBTiB Yy
daxoBomy kozemxki BIMY MokHa BUKOPUCTATH HACTYTIHI METO/IHU:

® HAyKOBO-METOJMYHE 3a0e3MeyeHHs MiATOTOBKM MalOyTHIX (axiBLiB 3
ypaxyBaHHSM OCHOBHUX BHU1B KOMIIETECHLIH;

e po3po0OKa THUMOBUX MpOTpaM, METOAMYHUX MOCIOHUKIB, MIAPYYHHKIB,
METOJUYHUX MaTepiaiB;

® po3poOKa Ta BIPOBAIKEHHS HOBHX METOAMK HABUAHHS Ta BUXOBAHHS 3 METOIO
dbopMyBaHHS KOHKYPEHTOCIIPOMOKHOTO (haxiBIis;

e c(exTHBHE BUKOPHUCTAHHS IHHOBAIIIWHUX MPOTPaM OCBITHIX TEXHOJIOTIIA;

® BHUKOPHUCTAHHS IHHOBaliHUX ¢GOpM Ta METOAIB I1HAMBIAyadbHOTO abo
IPYIOBOTrO MOWIYKY [4].

Bei mi MeToam Ta TEXHOJIOTii aKTHUBI3YIOTh PO3YMOBY [ISTIBHICTH CTY/ACHTIB,
GbopMyIOTh TIO3UTHUBHY MOTHBAIlIl0 Ta pPO3BUBAIOTH IHTEPEC JO BUBYCHHS
dapmaneBTUUHOT X1Mii.

BucHoBkn.

Mopnens miarotoBku (apmaneBTa, CIPOMOXKHOTO €(PEKTUBHO BHUKOHYBAaTH
npodeciitHi 3aBaaHHs, 0a3y€ThCS Ha PO3TATYKEHIM CUCTEMI IIIHHICHUX Op1eHTUPIB. L5
CHUCTEMa HEe JIMILE CIpUs€ YCHIMHIA npodeciiiHiil AisapHOCTI, a W (opMye MEBHI
comianbHl sKOCTI (axiBrl. JlOCATHEHHS IIHOTO CTa€ MOXKJIMBUM 32 YMOBH
ijecnpsiMoBaHOro (GopMyBaHHS Ta PO3BUTKY KOTHITUBHOI, KOMYHIKQTHUBHOT,
COIllaJIbHOT, MOTHBAI[IMHOI Ta €THYHOI KOMIETEHTHOCTEH. KOMIIETEHTHICHUM T AXI1]T,
OpIEHTOBAHMUN Ha JOCSTHEHHS KOHKPETHOI'O KIHIIEBOTO pe3yJIbTaTy, 3JaT€H CYTTEBO
MOKPAIIUTH HaBYANBbHUN Tporiec. Po30ymoBaHa cucTtemMa KOMIIETEHTHOCTEH
JI03BOJIUTh CTYJCHTY OMAHyBaTH HABUYKH CAMOKOHTPOJIO BJIACHOI AISUTBHOCTI Ta
BIJIMOBIIAJILHOCTI 3a 11 pe3yJbTaTH, PO3BUHYTH CAMOCTIHHICTb MUCIEHHS, a TaKOX
e¢()eKTUBHO BUKOPHUCTOBYBATH IHHOBAIIMHI MIIXOAM JJISI JOCSITHEHHS MOCTABICHUX

LJIEH.
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Abstract. At the present stage, the rapid development of the pharmaceutical industry requires
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Anomauia. Asmopamu y cmammi po32sAHYMO aKmyaibHi nioxoou 00 po3pooKu eNeKmpOHHUX
NOCIOHUKIB O 8UHEHHs aHanimuynoi Ximii. I[Ipoananizoeano K408l npuHyunu OUOAKMUYHO20
Ou3auny, MexHiuHi ACNeKmu CMEOPEHHS IHMEPAKMUBHO20 KOHMEHMY, d MAKONC MONCIUBOCHII
BUKOPUCMAHHA  MYTbMUMEOIUHUX —eJleMeHmis, CUMYIAYIU ma IHMepaKmueHux 3a80aHb OJid
niosuwjenHs egexmusnocmi 3aceoenns mamepiany. Ocobaugy yeazy npuodileno nepesazam
e/IeKMPOHHUX NOCIOHUKIE V (POpMYBAHHI NPAKMUYHUX HABUYOK CIMYOEHMI8 ma pO38UMKY IXHbO2O
KPUMUYHO20 MUCTIeHHSL 8 YMOBAX CYYACHOT OUCAHYINIHOL ma 3MIuanoi popm Ha8UaHHS.

Knrouosi cnosa: enekmponnuii nocionux, anaiimuyna Ximis, papmayesmau.

Berym.

CydacHuil OCBITHIH mHpoCTip B YKpaiHl XapaKTepU3yeThCS BCE OUIBIIONO
IHTerpaIi€l0 B HaBUYAJILHUN MPOIEC HOBITHIX TEXHOJIOT1M, 30KpeMa 1HTEPAKTUBHUX
eeKTPOHHUX TIiIPYYHUKIB Ta HABYAIBHUX H HAaBUYATBHO-METOIMYHUX MOCIOHMKIB. IX
aKTYaJIbHICTh BC€ OUIbIIIE 3pOCTa€ y BHUBYEHHI TaKUX CKIQAHUX 1 MPAKTUYHO
OpPIEHTOBAHUX JUCIMILIIH, K aHAIITHYHA X1Misl, J€ Bi3yasizallis, IHTEpaKTUBHICTh Ta
JOCTYM JI0 aKTyaJIbHOT 1H(pOpMaIlil BiAIrpatoTh KJIIOUYOBY POJIb Y 3aCBOEHHI MaTepiaiy.

AHaJlITUYHA XIMiS € HOPMATUBHOIO JUCHUIUIIHOK Y TIATOTOBII ManlOyTHIX
dapmareBTUUHUX (haxiBIliB, & TAKOXK BXOJUTH y BICh JIIEH3IMHOTO IHTETPOBAHOTO
iciuty «KPOK 1. ®apwmarriss». Tomy maTepianu, 1110 BAKOPUCTOBYIOTHCA Y MIATOTOBII

CTYJCHTIB MalOTh MOCTIMHO OHOBJIFOBATUCS Ta BJOCKOHATIOBATHUCS.
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OcHoBHa yacTHHA.

Tpaauiiiiai namneposi NiAPYYHUKH, HE3BAKAIOUN HA TXHIO HE3aMEePEeUHY IIHHICTD,
MaloTh MEBHI OOMEXEHHS, sIKI MOKYTh OyTH MOJOJaH1 3a JOMOMOIOI0 €JIEeKTPOHHUX
aHasioriB. OCHOBHHMMH TIlepeBaraMM BHUKOPUCTAaHHS €JEKTPOHHUX HAaBYaJIbHUX
MaTepialiiB y BUBYCHHI aHATITUYHOI X1MIi €:

1) InTepakTHBHICTH Ta Bizyamizalis. AHaJITUYHA XiMis BUMAara€ TrIHOOKOTO
PO3YMIHHSI  CKJIQJIHUX TIPOIECIB, TaKUX SK TUTPYBaHHS, Xpomartorpadisi,
CHEKTPOCKOMis. 3a JOMOMOrOI0 €JEKTPOHHUX TOCIOHUKIB BHUHUKAE MOXIIHUBICTDH
BIPOBA/’KyBaTH aHIMOBAHI CUMYJISAI, BIpTyallbH1 JabopatopHi pobotu, 3D-moneni
MOJIEKYJI Ta MPHUJIa/iB, 10 HEMOXJIMBO MPU 3aCTOCYBAHHI TPATUIIHHUX M1IPYYHUKIB.
Ile mae 3MoOry CTyJIeHTaM CIOCTEpIraTH 3a PEakilisiMU B PEKUMI peaibHOTO Yacy Ta
EKCIIEPUMEHTYBaTH 0e3 BUTpAT HA peaibHI peakTuBH. Hampukiam, cTyIeHT MOXe
BIPTYyaJbHO IMPOBECTH THUTPYBaHHsS, 3MIHIOIOYM KOHIICHTpAlii pO3YHHIB Ta
CIIOCTEPIratoyy 3a 3MIHOIO KOJIBOPY 1HAMKATOpPa a00 MO0y TI0BOIO KPHUBOi TUTPYBAHHS.

2) HocTymnHicTh Ta MOOUIBbHICTB. ENEKTpOHHI MaTepiaiu AOCTYIHI Oyb-KOIH 3
OyIb-SIKOTO TPUCTPOIO, IO MA€ AOCTYN 10 iHTepHeTy. CTyIEeHTH MaioTh 3MOTY
KOPHUCTYBATHUCS €JIEKTPOHHUMHU MOCIOHUKAMHU ISl MTIATOTOBKY 10 3aHSTh Y 3pY4HI JUIsI
HUX yac Ta Micll. Takok e 3HAYHO CHpPOIIy€ OHOBJEHHS Ta PO3MOBCIOKEHHS
HABYaJILHOT JIITEPATYyPH.

3) AxrtyanbHICTh Ta OHOBIEHHsA. Hapa3i HaBuasiibHa mporpama 3 AUCHUILTIHU
“AnaniTidHa XiMis”® 3MIHIOEThCS depe3 BHeceHHs 3MiH 10 Bici KPOKy. PoGuthkcs
OUIBIIMKA HArOJOC Ha BUKOPUCTaHHI (hapMaKOIMEHHUX peakiliil npu SKICHOMY aHami3l
KAaTIOHIB Ta aHIOHIB, a TaKOX OlIbIlIe BIPOBAIKYIOTHCS (DI3UKO-XIMIYHI METOAU
KUIbKICHOTO BU3Ha4YeHHs. Ha BiMiHY Bij] anepoBHUX aHAJIOTIB, €JIEKTPOHH1 MMOCIOHUKH
MOKHa ONEPATUBHO OHOBUTH, IO TAPAHTY€E JOCTYII 10 HailcBkimoi iHGopmaii. Lle
0COOJIMBO BA&XJIUBO JUIsI PO3YMIHHS Cy4YaCHUX aHaJITUYHUX METOMIB Ta iX
3aCTOCYBAHHS B pEaJIbHUX YMOBaX.

4) Ilepconamizaiisi HaBuaHHs. Jleski €JIEKTPOHHI IUIATGPOPMH JO3BOJSIOTH

aZanTyBaTH HaBYAJIBLHUIN MaTepia il IHANBIyalbHI TOTpedu ctyaeHTa. Hampukian,
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MOKHa HaJIalITOBYBaTU pIBEHb CKJIAJHOCTI 3aBJlaHb, MPONOHYBaTH JI0JATKOBI
HOSICHEHHS JUIs CKJIaJIHUX Te€M, a00 K, HaBIIAaKH, IIPOIyCKaTH BKE OCBOEHUI MaTepiall.

5) 3BopoTHHIl 3B’S30K Ta CaMOKOHTpoOJib. BOynoBaHi TecTH, KBI3U Ta
IHTEpaKTUBHI 3aBJaHHS 3 MHUTTEBUM 3BOPOTHHUM 3B’SI3KOM [JO3BOJIIIOTH CTYACHTAM
CaMOCTIHHO TEpEeBIPATH CBOI 3HAHHS Ta BUSBIATH nporanuHu. Hanpukian, npu
HaBYyaHHI Ha Tuiatdopmi eOsvita 1715 CTYIEHTIB MIPEICTaBICH] IEKTPOHHI MaTepiaiu
y BUIJISA1I TECTIB, CUTYalllMHUX 3ajady, NMPU BUPINIEHHI SKUX CTYJAEHTU OJpasy
OTPUMYIOTHh OIIIHKY 1 KOMEHTap, IO A€ MOXIIMBICTb CKOPEKTYBATHU MIAXOAH 0
BUBYEHHS TOi UM 1HIIOI TeMU. BuKkiiagadi, y CBOIO Uepry, TAaKOX MOXKYTb BIACTEXKYBaTH
IPOrpec CTY/ICHTIB Ta BHOCUTH JICSIKI KOPEKTUBU Y HAaBYAIbHUI MTPOILIEC BIIMOBITHO JI0
OTPUMAaHHUX PE3yJIbTaTIB.

6) ExonoMist pecypciB. BUKOpUCTaHHS €JIEKTPOHHUX IMiJIPYYHUKIB 3MEHIIYE
noTpedy y Jpyli BEIUKUX THPAXIB TANEPOBHX KHUT, IO € EKOJOTIYHO
BIIITOBIJAJIbHUM T4 EKOHOMIYHO BUT1IHUM.

7) MynbrumeniHicts. TpaauiiiiHi NiAPyYHUKA TEKCTOBO MOJAI0Th Marepial,
UTFOCTPYIOUM HOTO 3a JOTIOMOTOI0 PHUCYHKIB, TpadikiB, miarpam Ttomio. Haromicts
€JIEKTPOHHI MOCIOHMKHM MOXYTh BKJIOYAaTH  BiJICOYPOKH, ayJ10-MIOSCHEHHS,
rineprnocuiiaHHs Ha JO0JATKOBI JKepena iH(opmarlli, HayKoBl cTaTTi Ta 0a3u JaHUX.
Ile poOWTH HaBUaHHSA O1IBIT PISHOMAHITHUM Ta 3aXOILTIOIYHM [1].

[nctpymentn mia  CtBopeHHst IHTepakTnBHUX EnektpoHHnx HapBuanbHUX
Marepianis

CTBOpUTH SIKICHUN €JIEKTPOHHUHN MOCIOHUK HE TaK MPOCTO. AJXKe IS 1bOro
HeoOXiJHE BHUKOPUCTAHHs CIELiadi30BAHMX iHCTPYMEHTIiB. IX MOKHA MOMIIMTU Ha
JeK1IbKa KaTeropii:

1. Ilnatdopmu 151 CTBOpeHHs eleKTpoHHMX KypciB Ta LMS (Learning
Management Systems):

e Moodle. e oana 3 HalimonyJsApHIIMX MJIATGOPM y 3aKiiafax BUILOI OCBITH,
30KkpeMa 1 B DByKOBMHCBKOMY J€pX)aBHOMY MEAMYHOMY YHiBepcuTeTi. Moodle
JI03BOJISIE CTBOPIOBATH CTPYKTYPOBaHI KypCH, 3aBaHTa)KyBaTH PI3HOMaHITHI HAaBYaJIbHI

Martepianu (mpe3eHTaIlli JeKIiid, METOIWYHI BKa3iBKU JJI CTYICHTIB, KOHCIICKTH,
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BiJICO, ay/li0), OJaBaTU IHTEPAKTUBHI eleMeHTH ((popyMu, TECTH, ONMUTYBaHH:),
OpraHi30BYBaTH CHIIbHY POOOTY CTYJICHTIB.

e Google Classroom. Ilpocra y Bukopucransi miaatdopma Big Google, 1o
JI03BOJISIE OPTaHI30BYBaTH HaBUaHHA, MyOJIKyBaTH 3aBJaHHA, 30UpaTtu poOOTH Ta
HaJaBaTH 3BOPOTHUH 3B’ s130K. BoHa 100pe iHTerpyerbes 3 iHmmMu ceppicamu Google
(Docs, Slides, Forms).

e Canvas. KomepuiiiHa, aje gyxe MOTyXHa Ta rHydyka LMS, mo mnpomnonye
MUPOKUA (PYHKI[IOHANT JJisi CTBOPEHHS Ta YIPaBIiHHS HaBYAJIbBHUMHU Kypcami,
BKJIIOUAIOYHU 1THCTPYMEHTH I IHTEPAKTUBHOCTI, aHAJIITUKH Ta KOMYHIKAIII].

2. IncTpyMeHTH JJ1s1 CTBOPEHHSI IHTEPAKTUBHOTO KOHTEHTY:

e HS5P. Biakpura mardopma j1si CTBOPEHHsI pI3HOMAHITHOTO 1HTEPAKTUBHOTO
KOHTEHTY 0e3 mporpamyBaHHs. 3a monomoror H5P MoxkHa cTBOproBaTH iIHTEpaKTHUBHI
BiJICO, TECTM 3 MHOXXHHHMM BHOOpoM, drag-and-drop 3aBmaHHs, 1HTEPaKTHBHI
mpe3eHTallli, 4acoBl IMKaau Ta Oararo iHmoro. CTBOPEHHH KOHTEHT JIETKO
BOynoByeTbesi B Moodle, WordPress Ta inmi LMS. Ile 4ynaoBuii iHCTpYMEHT IS
BI3yasi3alli XIMIYHUX PpEaKIid, MPUHIUIIB poOOTH MpuiaaiB ado MOCIiJOBHOCTI
71a00paTOpPHUX OIeparlii.

e Adobe Captivate. llle oauH TOTYXHUN IHCTPYMEHT JJIsI CTBOPEHHS
IHTEPaKTUBHUX CUMYJISILIN, BIPTyalbHUX JIa0OpAaTOPHUX pOOIT Ta JAEMOHCTpaLii
IpOrpaMHOro 3a0e3nedeHHs. [neanbHo MAXOaUTh I HaBYaHHS POOOTI 3 XIMIYHUM
IPOrpaMHUM 3a0€3MeUeHHIM a00 MOJICTIOBAHHS TPUJIAIiB.

e Nearpod/Pear Deck. IuctpymenTn 1t CTBOpPEHHS  IHTEPAKTUBHUX
Ipe3eHTallli, 1110 JO3BOJISIIOTh IHTETPyBaTH OMUTYBAHHS, BIpTyalbH1 €KCKYpCii Ta 1HIII
IHTepaKTUBHI eJIeMEHTH Oe3IocepeIHbo B cinaiiau yekiiii. Lle mo3Boise miarpuMyBaTi
3aJIy4€HICTh CTYJICHTIB 1] Yac JEKI 3 aHAIITUYHOI X1Mii.

3. [Iporpamue 3ab6e3neuenns aist MonaentoBanHs Ta CUMYIIAITIN:

e ChemDraw/Chem3D  (PerkinElmer). CranmapTHi 1HCTpyMEHTH  JUIs
MaJIFOBaHHSI XIMIYHUX CTPYKTYp, CTBOpeHHsI 3D-moneneil MoJieKysn Ta Bi3yamizarii
ixHbo1 KoH(popMariii. [le KpUTHIHO BaXKJIMBO JIJIst PO3yMIHHS OyJI0BH JOCIIIKYBaHUX

XIMIYHUX PEYOBHUH Ta PEareHTIB.
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e Labster/Virtual Labs. CneuianizoBani miaaropmu, 1o MPOMOHYIOTh T'OTOBI
BIpTyasbHI JIAOOPATOPHI CUMYJIALIT 3 PI3HUX JUCHUUIUIIH, BKIIOYAOUHM aHAJITUYHY
ximito. BoOHM [03BOJSIOTH CTyAeHTaM O€3MEYHO BHKOHYBAaTH EKCIIEPUMEHTH,
MOBTOPIOBATH iX, OTPUMYBATH 3BOPOTHHUHN 3B’SI30K Ta PO3BUBATH MPAKTUYHI HABUYKHU.
Xoya Il pilIEHHS YacTO KOMEPIiHHI, BOHM MOXYTh 3HAYHO IiJIBUIIUTH SKICTh
MPaKTUYHOTO HABYAHHSI.

e MATLAB. Ille oaHl NOTYy)XHI IHCTPYMEHTH i MaTEMaTHYHOTO
MOJICJTFOBaHHS, Bi3yaiizalii JaHUX Ta PO3pOOKH aJTOPUTMIB, SIKI MOXYTh OYyTH
BUKOPHUCTAaHI JUIsl CUMYJIALIT CKJIQHUX aHATITUYHUX MPOLECIB.

Sk mokazania mpakTHKa €JIEKTPOHHI MOCIOHUKH MarTh 0e37114 nepear. OqHaK
BOHU MarOTh 1 psAJl HeodikiB. Cepell HUX:

» 3MEHIICHHS ‘“KUBOTO’ CITJIKYBAaHHS: OLUTbIIE BUKOPUCTAHHS KOMIT IOTEPHUX
TEXHOJIOTIA y HaBYaHHI MOXE MPU3BECTH JI0 A€PIIUTY aKTUBHOTO CIOBHHUKOBOTO
3amacy, 3MEHIIEHHS MPAKTHUKW COIIAJBHOT B3a€MOMIl Ta KOMYHIKAIlli, a TaKOX
MTOCWJICHHS 1HAUBIAyalli3My;

» HEJOCTaTHE TEXHIYHE 3a0e3leueHHs: JUIT POOOTH 3  EICKTPOHHUMH
MarepiajamMu CTyJCHTaM TMOTpiOHE BIAMOBITHE KOMIT IOTEpHE OOJagHAHHS 3
HEOOX1THUM TPOTPaMHUM 3a0€3[€UCHHSIM Ta MOHITOPOM BHMCOKOi SIKOCTI, a TaKOX
JOCTYTI JI0 IHTEPHETY. AJie Y ChOTOTHINIHIX pealisfx Ie He 3aBXKIU JOCTYyIHO [1].

BucHosku.

[lepcniekTMBM BHUKOpPUCTAHHSA I1HTEPAKTUBHUX €JIEKTPOHHHUX MarepiajiB B
aHATITUYHIN XiMii € Benmude3HuMu. BoHu 3/maTHI TpaHChOpMYBaTH OCBITHIM MpOIIEC,
poOJIsiun Horo OUTBII AWHAMIYHHMM, 3aXOIUTIOIOUMM Ta €(PEKTUBHUM. 3 PO3BUTKOM
TEXHOJIOT1M, TaKUX SIK BipTyasbHa Ta JonoBHEHa peayibHICTh (VR/AR), MOXIMBOCTI
JUTST IMEPCHBHOTO HaBYaHHS B aHANTHUYHIN XiMmil OyIyTh JIMIE PO3IIMPIOBATHCS,
J03BOJISIIOYM CTYJIEHTaM 3aHYPUTHUCS Y CBIT XIMIYHUX MPOLECIB Ta €KCIIEPUMEHTIB Ha
a0COJIIOTHO HOBOMY PiBHI.

Xoya nporiec po3poOKH eIeKTPOHHUX HaBUAJIbHHX ITOCIOHMKIB BUMarae 3HaqHuX
3yCUJIb, IHBECTHIli B LI TEXHOJOT1i 0E3yMOBHO OKYIUIATHCS, MOKPAIIYIOUU SIKICTh

OCBITH Ta TOTYIOUM BHUCOKOKBaTi(pikoBaHUX (haxiBUiB Yy ramay3i aHaMITUYHOI XiMii.
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MaiiOyTHe OCBITH — 3a IHTEPAKTUBHICTIO Ta 1HHOBAIlISIMH, 1 €JIEKTPOHHI HaBYaJIbHI

MaTepialid € KIIFOYOBOK CKJIaJIOBOIO IILOTO MatOyTHHOTO [2].

Jliteparypa:
1. €cina O. I'., Jlinryp JI. M. EnektpoHHuii miapyyHuK siK 3aci® miJBUIICHHS

sakocTi ocBiTH [Enextponnuii pecypc]. Pexxum moctymy: http://dspace.oneu.edu.ua/

1spui/bitstream/123456789/1402/1

2. tlymik I. M. OcobauBOCTI BUKOPUCTaHHS €IeKTPOHHUX MiapyuHukiB B [ITH3
[Enextponnuii pecypc]. Pexum ngoctymy: https://lib.iitta.gov.ua/id/eprint/2487/
1 Tynuk crarts 2013-1.pdf

Abstract. The authors of the article discuss current approaches to the development of electronic
teaching materials for studying analytical chemistry. Key principles of didactic design, technical
aspects of creating interactive content, as well as the possibilities of using multimedia elements,
simulations, and interactive tasks to enhance the effectiveness of material assimilation are analyzed.
Special attention is paid to the advantages of electronic teaching materials in forming students’
practical skills and developing their critical thinking in the context of modern distance and blended
learning formats.

Keywords: electronic textbook, analytical chemistry, pharmacists.
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Anomauia. Cyyacna oceéima 6 Yxpaiui eusHauae eymanicmuuyHuil nioxio 6 opeaizayii
HABYANILHO20 Npoyecy AK NPIOpUmMemHuti HanpsAMoK, KI0YOBUM NPUHYUNOM KO0 € PO3GUMOK
ocobucmocmi. Cmyninb po36umky CmyOeHma sIK 0COOUCMOCMI BUSHAYAEMbCA 1020 30AMHICIIO
CAMOCMItiHO 3000y8amu HOBI 3HAHHA MA 3ACMOCO8YBAMU iX V npakmuyHil disnvHocmi. Haguanns
88AMCAEMbCA  HAUPE3VTbMAMUBHIUUM, KOAU CMYOEHM 00CA2A€ MAKo2o piGHA, WO 20MOo8ull 00
Camoocsimu ma camo8UX08anHsl, WO HEMONCIUBO Oe3 CaMOCMIUHOCTI.

Knwuoei cnoea: camocmiiina poboma, ¢hapmayeemuuna Xximisa, cmyoeHmu Gaxoeozo
KOne0cy.

Berym.

[TonsarTs “HaByaHHsA” 3a3BUYail Tepeadadae ayaUuTOPHY pPOOOTY CTYIEHTIB.
Onnak BHOPOBAPKEHHS bBOJIOHCHKOI KpPEIUTHO-MOYJBHOI CHUCTEMH Y (HaxoBy
MEepeBUILY OCBITY 3MYCWJIO HAac 30CEpelIUTH YyBary Ha I[03aayJUTOpPHIA Ta
CaMOCTIHIA poOOTI, 3a pPaxyHOK 3MEHIICHHS ayJUTOPHUX TOJWH 1, BIAMOBITHO,
30UTBIIIEHHST 00CATY MaTepially JJii CaMOCTIMHOTO OMpaIfoBaHHA. Y 3B S3KYy 3 ITUM,
aHaJi3 caMOCTIHHOI poOOTH K (HOPMHU HABYAIBHOI AISIBHOCTI € BKpail BaXKITMBUM.

CamocrTiitHa po0OoTa CTyJeHTa € pe3yJbTaTOM MPABUIBHO OpPraHi30BaHOI
HABYAJIbHOI J1SIBHOCTI, III0 MOTHUBYE ii caMOCTIHE MOTJIMOJICHHS Ta JOIOBHEHHS Y
BUIBHUH Yac a00 Ha BIAMOBIAHUX IypTKax. Lle MOHATTS mupIe, HiXK Mmo3aayIuTOpHA
poboTa, sika 3a3BUYail mependayac BUKOHAHHS 3aB/IaHb, 3aJIaHUX BUKJIAA4yeM, IS

M1JTOTOBKU JI0 HACTYITHOT TEMH.

ISSN 2663-5712 72 www.sworldjournal.com



SWorldJournal Issue 32 / Part 2 (¥ e
)

OcHOBHA YyacTHHA.

CamocrTiiiHa poOoTa CTyAeHTa PO3TIAIA€ThCS SIK CrienupIYHUA BUI HaBYAIbHOT
TiSTBHOCTI, JopMa caMOOCBITH, OB’ s13aHa 3 POOOTOO B ayIUTOPI.

Bueni BUIUIAIOTE Taki OCHOBHI O3HAKU CaMOCTIHHOT pOOOTH:

® [IOCTAaHOBKA 3a/1aul;

® KEpIBHUITBO BUKJIAaya;

® CaMOCTIHHICTh CTYJICHTIB;

® BHKOHAHHS 3aBJIaHb CTyJCHTaMU 0€3 yJacTl BUKJIa/1aua,;

® AKTUBHICTH CTyACHTIB [1].

Jlyia yemimHoi peanizanii caMOCTIHHOT OCBITH HEOOX1HO TPAaMOTHO MiAIWTH A0
BUOOPY (hOpMH CaMOCTIHHOT POOOTH CTyZieHTa. PO3riisatoTh feKiibKa BapiaHTIB:

e [locTtaHoBKa MeTH Ta IJIaHYBaHHS CaMOCTIMHOI POOOTH CTYACHT 3JIIMCHIOE 3a
JIOTIOMOT'010 BUKJIaJ|a4ya sIK KOHCYJIbTaHTA.

e [locTaHOBKY MeTH 3[IIMCHIOE BUKJIaJa4, a IUIaHYBaHHS BUKOHYIOTH CTYACHTH
CaMOCTINHO.

e [locTaHOBKY MeTH Ta IUIaHyBaHHS 3[IICHIOE CTYACHT CaMOCTIHHO, aje
3aBJaHHS A€ BUKJIa1ay.

e PoOoTa BHUKOHYETHbCS CTYJEHTOM CaMOCTIHHO 3a BJIACHOI 1HILIaTUBH, O€3
JIOTIOMOTH KOHCYJIbTAHTA.

Jlnst yemimHoi po3poOKK Ta MATOTOBKH ayJIUTOPHOI Ta CaMOCTIHHOT poOOTH
HaWKpalle 3aCTOCOBYBATH 1HTEPAKTHUBHI TEXHOJIOTi: pi3HOMAHITHI METOJIU, SIK KEHC-
METO/I, MO3KOBHI IITYypM, po0OTa y MalluxX rpymnax Touo. Takox Jjs rapMOHIIHOro
BCEOIYHOTO PO3BUTKY OCOOMCTOCTI HABUAHHS Ma€ BKJIIOYATH MPOOJIEMHI CUTYaIlli, TPH
pO3B’sA3aHHI SIKMX 3AaCBOEHHS 3HaHb Ta (OPMYBAHHS I1HTEJNEKTYyaJIbHUX YMIiHb
BiIOYBAETHCSL B MIPOIIECI CAMOCTIMHOTO BUPIIICHHS CTYyJACHTAMH CUTYAIlMHUX 3aja4
I1JT KEPIBHUIITBOM BHKJIaJaya.

BianoBiHO 10 KOMIOHEHTIB HABUAJIbHOI A1STIbHOCTI BUIISIOTH HACTYIIHI BUIU
CaMOCTITHOT poOOTH:

1. CamocriitHa poOoTa Ha eTami IOCTAHOBKM HaBUYalbHOI 3ajadi. MICTUTH

3aBJlaHHs, CIIPsSMOBaHI Ha (opMyBaHHS 3arajpHOro Meroay aiil. Ile cmonykae
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CTYJIEHTa 3aJlyMaTHUCs HaJ THM, 1110 BiH 3HA€ 1 Ha 1110 HEOOXI1/IHO 3BEPHYTHU yBary npu
MIJATOTOBIIl /10 CaMOCTIMHOrO ONpalfoBaHHsA. 3a3BU4ail poOOTy TaKOro BHUIY
MPOIMOHYIOTH MTPOBOAUTH y TPYIOBIH popmi.

2. CamocrTiitHa poOoTa Ha eTami BHUPIIMICHHS HaBUYalbHOI 3amadi. MICTUTh
3aBJlaHHs, B SKMX HOBa 1H(OpMAIlisl HE MOJAEThCA Y TOTOBOMY BUTIsAIil. Pesynbrar
JOCATAETHCSI BHACTIAOK CaMOCTIMHOI MOCTIAOBHOI AISUIBHOCTI cTyneHTa. Ha npomy
eTarll yCITIIHOI BBAKAETHCS TPyIIOBa pobOTa Ta podoTa y mapax.

3. CamocrTiiiHa poboTa Ha eTarni BUpILIEHHS IPaKTUYHUX 3a7a4d. Ha npomy erami
(GhopMyIOThCS BMIHHS BHKOHYBAaTH IIOCTABJICHI 3ajladl MUJISAXOM 3BEPHEHHS [0
3arajabHOI ITOCJIIJOBHOCTI J1M.

4. CamocriiiHa po0O0oTa Ha eTari KOHTPOJIIO Ta CaMOKOHTpoJIt0. HaltiiinHimmM npu
BUKOHAHHI CaMOCTIMHOI POOOTH € CaMOKOHTPOJIb — 3JaTHICTh JIFOJWHU, 10
IPYHTY€ETHCSL Ha YMIHHI PEryJlOBaTH CBOIO JISUIBHICTH 1 MOBENIHKY. JlOCBi MOKa3ye,
[0 HAMOUTBIIT TTOMITHUMU € YY>KI TIOMUJIKH, OTKE, BAXJIMBUM TAaKOX € MPOBEICHHS
B3a€EMOKOHTPOJIIO [2].

VY dpaxoBomy konemxki BJIMY € BnacHuit 10CBia 040 MJIaHYBaHHS CaMOCTIHHOT
pobotu 3 (papmaneBTUUHOI XiMii JIJIsi CTYACHTIB (DaXOBOT0 KOJICJKY CHEI1abHOCTI
“@apwmarrisi, mpomucioBa (apmairis”. Po3rissHeMO Ha TPUKIANI PO3POOKH 3 TEMH:
“Jlikapchki 3ac00M TOXiH1 PEHOJIIB Ta apoMaTUYHUX aMiHiB”. [ Tema € akTyanbpHOIO,
OCKUIbKM PO3YMIHHS XIMIYHUX BJIACTUBOCTEH Ta MEXaHI3MIB il IUX CIOIYK €
KPUTUYHO BXKIWUBUM JUTsl (DapMalleBTUYHOI MPAKTUKH, & TaKOX € HEBIJ EMHOIO
YaCTUHOIO CYMI>KHHMX JUCIUIUIIH, SIK TEXHOJIOT1S JIKApChbKUX PEYOBHUH, (PapMaKoJIorii,
o0 B CBOIO 4Yepry 3a0e3neuye KOMIUIEKCHY MiArOTOBKY BHCOKOKBai(hiKOBaHUX
(dapmareBTiB.

OuikyBaHUMHM pe3yJIbTaTaMH IIi€] CAMOCTIIHOI pOOOTH € BUPOOIEHHS y CTY/ICHTIB
YMIHb Ta HABUYOK III0JI0 OMUCYBaHHs OyJO0BH Ta BIACTHBOCTEH JIIKAPCHKUX 3aC001B —
MOX1THUX (PEHOJIIB Ta APOMATUYHHX aMiHIB, aHAII3y BIUIMBY Pi3HUX (DAKTOPIB HA TXHIO
AKTUBHICTh Ta CTAOUIBbHICTh, @ TAKOXK MIJI0Ip aKTyaJIbHUX METOMIB ieHTU(IKallll Ta

KUJIBKICHOTO BU3HAYECHHS.
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JIJis ATOTOBKY TMEPIIOTO €Taly MPOSKTYBaHHS METH Ta TUIAHyBaHHS pOOOTH
CTYJICHT OTPUMY€ OPIEHTOBHY KapTKy CaMOIIIITOTOBKH, B SIKIM OTMCaH1 3aBJIaHHS Ta
MOSICHEHHS 0JI0 X BUKOHAHHS.

Burnsg kapTku Moxke OyTH HACTYITHUM:

3aeoannsn Brkasziexu oo 3ae0ann
3HaTH 0COOIMBOCTI €1EKTPOHHOI OYJ0BU (DEHOIBHOTO TiAPOKCHITY
Bynoga Ta xiMmiuHi Ta OEH30JILHOTO KUJIBIIA.

BJIAcTUBOCTI (peHOMIB | BMiTH MOSCHIOBATH MiABUILEHY KUCIOTHICTH (DEHOIIB MOPIBHSIHO 31
CIUPTaMU Ta BIUITMB 3aMiCHUKIB Ha ITF0 KHCIOTHICTb.
3HaTH NpeACTaBHUKIB IIi€l rpynu (HapHUKIIa, HapaneTamol,
Jlikapchbki 3acoom, CaIIUIIOBA KUCIIOTA, (DEHOJ SIK aHTUCEIITHK ), iXH1 XIMI4H1
NoXiaHi (peHOTIB (bopmynH, ciocoOu OTPUMaHHS, @ TAKOXK 3B’ A30K MK iIXHBOIO
0y10BOIO Ta (hapMaKOJIOTIYHOO JIEIO.
3HaTH 0COOJIMBOCTI €NIEKTPOHHOI OY0BH aMiHOTPYIIH, 1110

Bynoga Ta xiMmiuHi 0e3rmocepeIHbO MOB’3aHa 3 APOMATHYHUM KiJIbIIEM, Ta 11 BIJIUB Ha
BJIACTHUBOCTI OCHOBHICTb.
apOMaTHYHUX aMiHIB BwmiTu mosicHIOBaTH 3HWKEHY OCHOBHICTh ApOMaTUYHUX aMiHIB

MOPIBHSHO 3 ayli)aTHUHUMH.
3HaTH NPEICTaBHUKIB IIi€1 TpyNH (HaMpUKIIa, cyiabhaninamiam,
aHUIIH K BUXIJHA PEUYOBHHA), iXHI XiMi4HI (POPMYIH, CIOCOOH
oJIepKaHHs, @ TAKOX 3B 30K MIXK IXHBOIO OYIOBOIO Ta
(hapMaKoJIOTIYHOIO JI€IO0.
3HaATH OCHOBHI PeaKIlii, III0 BUKOPUCTOBYIOTHCS IS ieHTUDIKAITT
(EHOIBHOTO TAPOKCHUITY Ta MEPBUHHOT ApOMATHYHOI aMiHOTPYNH Y
(dapmareBTUYHOMY aHalli31, @ TAKOK HAMOUTBIIT XapaKTepHI METOIN
KUTbKICHOTO BU3HAUYEHHSI.

Jlikapchbki 3acoow,
MOXI1/IHI apOMaTUY-HUX
aMiHiB

SkicHi peakiii Ha
¢deHonu Ta apoMa-TUUHI
aMiHu

Ha etami KOHTpONIO CTyJ€HTaM NPOMOHYIOTHCS TMUTAHHS JUISI CAMOKOHTPOIIIO,
TECTOBl 3aBJaHHA Ta CUTyalliiiHl 3axayi. 30Kpema, NHUTaHHA MOXYTh OyTH
HactynmHuUMU: “TlosiCHITB, YOMYy maparieTaMoj, SKUW € TMOXIJTHUM (eHoIy, Mae
3HEOO0TIOI0UY Ta JKAPO3HUKYIOUY Mif0. OMUIIiTh HOTO XiMiYHYy OyIOBY Ta MOSCHITH
HAsBHICTh KHCJIOTHUX IIeHTpiB”, “Ha3BiTh KIIOYOBI BIIMIHHOCTI Y XIMIYHUX
BJIACTUBOCTSAX aHUIIHY Ta eTwiaMmiHy. SK 11 BIIMIHHOCTI BIUIMBAaIOTh Ha iXHE
3acTocyBaHHA y apmarii?”, “Ski sKiCHI peakiii MOXHa 3alpOINOHYBaTH IS
MIATBEPPKCHHS  (DEHOJBHOTO TIIPOKCHIIY B MOJIEKYJl CaJIMIOBOI KHUCIOTH?
Hanumiite BiAMOBIIHI PIBHSIHHS peakLii’.

VY 4KocTi THUMOBUX 3aJady Ta CHUTYalUlWHUX 3aBJaHb JJs CaMOCTIMHOTO

OoIIpalrOBaHHsA MOKHA HaBECTHU HaCTYHHi IpUKJIagun:
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3amaua Ne 1. Hamumite XiMiyHI  PIBHSHHS  peakilii  OTpUMaHHS
aleTUIICATIIIIMIIOBOI KUCJIOTH (acipyHy) 3 CATIIUIOBOT KUCIOTH. BKaXxiTh, 10 SKOTO
KJIaCy OpTaHIYHUX CIOJYK HaJEXUTh CATIIMIOBA KUCIOTA 1 YOMY BOHA € MOX1AHOIO
dbenomy.

3amaua Ne 2. VkaxiTh, AKi (yHKUIOHAJbHI TPYyHH MPHUCYTHI B MOJIEKYJ
cynbdanimamigaunx mnpenapatiB (Hanpuxman, Crpenroruay). JloBemite, mio 1
CIIOIYKH € TIOXIJIHUMH apoOMaTUYHUX aMiHIB, 1 TMOSCHITh iXHIM MexaHi3M
aHTHOAaKTepiaNbHOI A1 3 TOUKHU 30py XIMIYHOI OyJIOBH.

Curyariiine 3aBganns Ne 1. dapmareBT rotye po3uuH Uil iH’ €KIIIH, 1110 MICTUTh
JKapChbKy peuoBUHY — noxiany ¢enouny. [Ipu nonasanni posunny gepym(Ill) xnopumy
crioctepiraethcsi (ioseroBe 3abappiieHHs. [losICHITH, 1O 116 O3HA4Ya€e, Ta HABEMITh
MO>KJIMB1 XIMI4HI pEaKIii.

Curyariiine 3aBaanns Ne 2. Jlo anTeku Haaiiiia mapTisi HOBOTO JKApCHKOTO
3aco0y, KU, 3a THCTPYKIIIEIO, € TTOX1THUM apoMaTH4HOro aMiny. [1ig gyac 36epiranns
BU MOMITHJIY, IO KOJIIp MpenapaTy 3MIHUBCS. 3aMpONOHYHTE MOKIMBI TPUYMHH 3MIHU
KOJILOPY 3 XIMIYHOT TOUKH 30PY Ta K1 3aX0JM MOXKHA BXKUTHU JJIS 3aII00ITaHHS TAKUM
3MiHaM y MalOyTHbOMY.

BuchoBknu.

['pamoTHO crmmaHOBaHa Ta OpraHi3oBaHa CaMOCTIMHA POOOTa CHPHUATHME
OTPUMAHHIO CTyJAE€HTaMH (HaxoBOTO KOJEIKY OIbII TIHMOOKMX 3HaHb y Traiysi
dapmarneBTHYHOI XiMii, 30KpeMa IMIoA0 JIKAPChKUX 3ac001B — MOXiMHUX (DEHONIB Ta
apoOMaTUYHUX aMiHiB. BUKOHAHHS PI3HOMAHITHUX y AUJIAKTUYHOMY IUTaH1 3aB/IaHb Ta
CUTYaIlIHHUX 3a7]a4 MO3UTHUBHO BIUTMBATHME HA PO3BUTOK Mi3HABAIBHUX 1 TBOPUYHX
MO>KJIMBOCTEH, a TAaKOXK CIPHUIATHUME HIBUALIOMY (GOPMYBAHHIO Y CTYACHTIB YMiHb Ta
HAaBUYOK MPAKTUYHOTO XapakTepy, HEOOXIAHMX Uil MalOyTHbOi mpodeciiiHoi
nismbHOCT1 (papMarieBTa. Buxoasiun 3 MpakTHYHOTO JOCBIY, CaM€ y BHUKOHAHHI
CaMOCTIITHOT pOOOTH y CTYIEHTIB TPOSBIAIOTHCS MOTHBAIIIS, IIUIECIPSIMOBAHICTD,
caMoOoOprasiszailisi, CaMOCTIMHICTb, CAMOKOHTPOJIb Ta IHIII OCOOHMCTICHI SIKOCTI,
XapaKkTepHl JUIsi MalOyTHROTO KOHKYPEHTO31aTHOro ¢axiBug y (apMaieBTHUHIMN

rampysi.
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Abstract. Modern education in Ukraine defines a humanistic approach to organizing the
educational process as a priority direction, the key principle of which is personality development.
The degree of a student’s personal development is determined by their ability to independently
acquire new knowledge and apply it in practical activities. Learning is considered most effective
when a student reaches a level where they are ready for self-education and self-upbringing, which is
impossible without independence.

Keywords: independent work, pharmaceutical chemistry, students of professional college.
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Anomauia. Cyuacna oceima 6 YKpaiHi 6 OCHOBHOMY OPIEHMYEMbCA HA 3A2ANbHONIOOCHKI
YiHHOCMI, a came HA 0COOUCMICHO-OiANbHICHUL nioxio. Lle os3nauae, wo y yeHmpi HABYANLHO2O
npoyecy nepebysac yuenv, a U020 pO36UMOK MA CMAHOBIEHHSA AK 0cobucmocmi 8i00y8acmovcs 3d
neguux ymos. /s ycniuno2o HA8UAHHS 8ANCIUBO CMBOPUMU NO3UMUBHUL HACMPIl, 3a0e3neuumu
8i0uymms pigHOCMI ceped YUACHUKIE Ma CHPUAMIUBY ammochepy 6 KOAeKMuUsi OJisi O0CACHEHHS.
cninvHux yine. Ocobiuge 3HAYEHHS MAE VCBIOOMIEHHS CMYOEHMOM BaANCIUBOCMI KOJLEKMUBHO
CcGhOpMOBAHUX BUCHOBKIB, MONCIUBICMb BLILHO GUCIOBTIOBAMU BIACHY OYMKY Ma NOBAXCAMU OYMKU
iHnwux. Ilpu ypomy eukiaoay exce He MiNbKU 0HCEPENO 3HAHb, A DiNbUUe AK NOPAOHUK YU CIAPUULL
mosapuut. Yci yi ymosu epekmusHo peanizyromscs 3a 00NOMO20H0 IHMEPAKMUBHUX MEXHOI02IU, AKI
HanexHcams 00 IHHOBAYIUHUX Neda202IYHUX MemOoOis.

Knwuosi cnosa: ananimuuna Ximis, iHHOB8AYIUHI MEXHON02II HABYAHHS, MO3KOBUL UIMYPM,
cmyoenmu-ghapmayesmu.

Beryn.

CyuacHa cucTeMa BHIINOI MEIMYHOI Ta (apMalleBTUYHOI OCBITU B YKpaiHi
nepekuBae mepioj rMubOKuX TpaHchopMalliid, CIpSIMOBAHUX Ha MiJIBUILEHHS SIKOCTI
MIITOTOBKH (DaxiBIliB, iX KOHKYPEHTOCIIPOMOKHOCTI Ha PUHKY IIpalli Ta BiAMOBITHOCTI
€BPONEHCHKUM CTaHAapTaM. ByKOBUHCHKUN Jep>KaBHUN MEIUYHUN YHIBEPCUTET, SIK
MPOBITHUM 3aKjaj BHINOI MEIUYHOI OCBITH, AKTMBHO BIIPOBAIKY€ I1HHOBAIIiMHI
X0 JIJIs JOCSTHEHHS MX LUIeH. Y KOHTEKCTI MiATOTOBKM MalOyTHIX MaricTpiB
dapmailii, OAHUM 13 KIOYOBHUX MPEIMETIB € aHAJIITUYHA XiMis, 110 € HOPMATHUBHOIO

JTUCLUIUIIHOIO Ta popmye dyHIaMEHTANIbHI 3HAaHHS ¥ MIPaKTUYHI HABUYKH, HEOOX1THI

ISSN 2663-5712 78 www.sworldjournal.com



SWorldJournal Issue 32 / Part 2 (¥ e
)

JUIs 3IIMCHEHHS MpodeciiiHOl AiSTIBHOCTI, 30KpeMa KOHTPOJIO SKOCTI JIKapChKHUX
3aco01B 1 pO3pOOKHK HOBUX Ipenapatis [1].

[Ipore, HE3BaXxkalOYM Ha OYEBUIHY BaXJIMBICTh, BUKJIAJAaHHSI aHAIITUYHOI XiMil
31TKHYJIOCS 3 HU3KOI BUKJIMKIB: 3MEHIIIEHHS 3arajibHOi KIJIBKOCTI1 ayUTOPHUX TOIUH
Ha BUBYCHHS MPEIMETA, 10 BUMAarae iHTeHCU(DIKaIlil OCBITHBOTO POIECY Ta MOILIYKY
HOBHUX HUIAXIB A1 €EeKTUBHOTO 3aCBOEHHSI Marepialy. AKTHBI3allis Mi3HABaJIbHOI
TUSJIBHOCTI  CTYIEHTIB Ta (OpMYyBaHHS iXHBOI TBOPUYOi AaKTHUBHOCTI CTalOTh
MPIOPUTETHUMHU 3aBAAHHSIMH. Y 1IbOMY KOHTEKCTI 1HHOBAIllifHI MeJaroriuydi MeTOAu
HaOyBalOTh OCOOJMBOrO 3HA4YEHHSA. SIKICTb OCBITM BHM3HAYa€ThCS SK KOMILIEKCHA
XapaKTEPUCTHKA KOMIIETEHIIA Ta KOMIETEHTHOCTEW (axiBIl, 110 XapaKTepU3YIOTh
HOro MOXJIMBICTD 3JIACHIOBAaTH MpO(deciiiHy MisIbHICTh. TIIbKA PO3YMIIOUH 1€
MOHSATTS, MOXHAa TOBOPUTH MPO MOKJIMBICTh MIABUIICHHS $KOCTI HaBYaHHS Ta
Mi3HaBaJIbHOT AKTUBHOCTI CTYJICHTIB [2].

MeTor0 naHoi cTarTi € aHali3 €EeKTUBHOCTI 3aCTOCYBAHHS METOAY ‘“MO3KOBHUI
mMTypM” Y BUKJIAJaHHI aHATITUYHOL XIMii CTyAeHTaM-(apMarieBTam.

OcHOBHA YyacTHHA.

“MoskoBuii mTypMm” (abo OpeHHCTOPMIHT) — 1€ IHTEPAKTUBHUH METOJ
IpyHOBOrO TeHEpyBaHHS 17€H, po3poOdeHUN IS MIBHUAKOTO OTPUMAHHS BEJIMKOI
KUIBKOCTI PIIICHb MO0 MEBHOI MPOOIEMH. Moro ocHOBHa ies mosirae y BIJUTIICHH]
Mpoliecy reHepyBaHHs 1/1e¥ BiJ IXHbOI KpUTHKHU Ta oliHKH. Lle cTBOproe atmMocdepy,
10 3a0X0YYy€ BUIbHE BHCJIOBJICHHS HaBITh HAWOUIBII HEOPAMHAPHUX JIyMOK, 0€3
M0OOIOBaHHS Oy TH 3aCyIKEHUM.

OCHOBHI IPUHIUIH “MO3KOBOTO IITYpMY’ BKIIIOYAIOTh:

+¢ 320XOYCHHS JI0 BUCJIOBIICHHS OYAb-SIKUX 17IeH: yCi TPOIO3UILii, HE3AICIKHO BiJl
iXHBOI PEATICTUYHOCTI YM JOIIJIBHOCTI, BITalOThCA. Lle cTUMysoe KpeaThBHE
MUCJICHHS Ta J03BOJISIE BUMTH 32 MEX1 CTAHIAPTHUX IT1IXO/IB;

¢ 3a00pOHa KPUTHKHU Ta OIIHKM iJIcH Ha eTami IeHepyBaHHS: TOJIOBHA METa
MEpIIOro €Tamy — HAaKOMUYUTHU SAKOMora Oulblie iei. bynb-ska KpuTuka Ha HbOMY

eTari MO)Ke MPUTHIYYBAaTH TBOPUICTh Ta 0OMEKYBaTH MOTIK AYMOK;
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+¢ KUTBKICTB 17Ic¥ BaKJIMBIIIIA 3a SKICTh HAa IOYATKOBOMY €Talli: YUM OijIbIIe i1e
3T€HEPOBaHO, TUM BHIIA IMOBIPHICTh 3HANTH MO-CIIPABKHLOMY €(EKTUBHE PIIICHHS.
Omninka Ta BiA0ip BiAOyBalOThCsA HAa HACTYITHUX €Tanax;

¢ KOMOIHYBaHHS Ta BJIOCKOHAJICHHS 1ICH: y9aCHUKaM IPOIOHYETHCS HE TIIBKU
reHepyBaTH HOBI 1Jiei, aje W PO3BUBATH BXKE BHUCIOBJICHI, MOEAHYBaTH iX abo
moaudikysatu [3].

IlepeBaru "mMo3KOBOro MITYpMYy'" JJIsI HABYAJIBHOTO MPOIECY B LUJIOMY Ta IS
BUKJIQJIaHHS aHAIITUYHOT X1Mil 30KpeMa € 3HAYHUMHU:

1) cTuMymIOBaHHST TBOPYOTO MHMCIEHHS Ta KPEATUBHOCTI: METON CIIpHSE
PO3BUTKY HECTAHAAPTHOTO MiIXOY 0 BUPIIIICHHS 3aB/IaHb;

2) akTuBi3allisg TI3HABAIBHOI MISUTBHOCTI CTYJIEHTIB: 3aMICTh ITaCHBHOTO
COPUMHATTS 1HPOpMaLllii, CTYJIEHTH 3aTy4aloThCsl O aKTUBHOIO MOIIYKY PilIEHb, 110
MIBUIIY€ TXHIN Mi3HABAILHUN 1HTEPEC;

3) pO3BUTOK HaBMYOK KOMAHIHOI POOOTH Ta KOMYHIKaIlii: poOoTa B rpymnax mij
yac “MO3KOBOr0 IITYypMy  HaBYa€ CTYJEHTIB €()EKTUBHO B3aEMOMISITH, CIIyXaTH OJHMH
OJTHOTO Ta BUCJIOBJIFOBATH CBO1 JYMKH;

4) mMABUILICHHS 3allIKaBJICHOCTI JO0 BHUBYEHHS NPEAMETYy Ta MOTHBAIi [0
HaBUaHHA: 3aBMSKW IHTEPAKTUBHOMY (opmaTy Ta MOKIMBOCTI T€HEpYyBaTHU BIIACHI
171€1, HaBYaHHS CTa€ OLJIBII 3aXOIJIUBUM;

5) popMmyBaHHS KPUTUYHOTO MHUCJIEHHS Ta HaBUYOK BUPIIICHHS MpoOseM:
CTYJEHTH BUaThCS HE TUIbKU T'€HEpYBATH 1]1€i, ajie i aHali3yBaTH iX, OLIIHIOBATH Ta
oOupaTu HallKpalli pillieHHs.

He3Baxaroun Ha 4MCIEHHI MEpeBard, METo] “MO3KOBHH IITypM’~ Ma€ 1 MEBHI
HEJIONIKM Ta OOMEXEHHS y 3aCTOCYBaHHi. MIoro He 3aBX/I¥ MOXHA BUKOPUCTOBYBATH
4yepe3 CKJIAJHICTh MaTepianay, 10 BUBYAETHCS, a00 HEMIJTOTOBJICHICTh CTYJICHTIB
CaMOCTIHHO 3/1iCHIOBAaTH 1H(GOPMaLIHHUI TOLIYK Y PaBUILHOMY HampsMKy. Takox
ICHY€ pU3UK JOMIHYBAaHHS OKPEMUX YUYaCHUKIB Y TPYIIi, IO MOXKE 0OMEKYBaTH BHECOK
iHmMX. Tomy BUIpPaBAOBYE ce0O€ KOMIUIEKC BHUKOPUCTAHHS TPAJULIMHOIO Ta
MpOoOJEMHOTO HABUYaHHSA, SIKI B3a€EMHO JIOTIOBHIOIOTH OJIHE OJHOTO 1 KOMIIEHCYIOTh

HEJOJIKH [4].
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[Ipy BUKIagaHHI aHATITUYHOI XiMii, sfIKa € KpPOKIBCHKOK IUCIMIUIIHOIO, Ha
kadeapi MeIM4Hoi Ta (hapMaIleBTUYHOI XIMil BpaXoBY€Tbhcsl Bxke HoBa Bick C€JIKI mist
CTYIEHTIB (hapMalleBTiB, 3T1JIHO SIKOi i/ie (POKyCyBaHHS Ha 3aCTOCYBaHHI SIKICHOTO 1
KUTBKICHOTO aHajli3y Ha 3acToCyBaHHI y (¢apMareBTUUHIN rany3i. Po3srisHeMo
NPUKIAIN 3aBJaHb, SIKI IPOMOHYIOTHCA HA MPAKTUYHUX 3aHATTAX AJS MPOBEIACHHS
“MO3KOBOr0 IITypMy~ B paMKax BHBUYEHHS SIKICHOTO aHalli3y. 3aCTOCYBAHHSI TaKOTO
IHTEPaKTUBHOI'O METOJly J03BOJISIE CTYAEHTaM HE IIPOCTO 3amaM’ ITOBYBaTH peakllii, a
OCMHUCJICHO MIJIXOJUTH J0 BHOOpPY peareHTIB Ta YMOB iX IPOBEICHHs, BPaXOBYIOUU
MOXJIMBY OYJIOBY JIKapChKUX PEUOBHH.

MoxuBi 3aBJIaHHS ‘““MO3KOBOTO HITYpMY:

3aBmanna 1. “Y Bac, fK y MpoBi30opa-aHAIITUKA KOHTPOJIbHO-aHATITUYHOT
nabopaTopii, Ha aHaJi31 3HAXOJUTHCSA HEBIJOMHI MOPOIIOK, SIKUW, 3a MONEpPEAHIMU
JaHUMH, MOXe OyTH OJHMM 3 HACTYNMHHX JIKapChKUX 3aCO0IB: KaJbIiI0 TIIOKOHAT,
HaTpito xyopun abo MarHito cyiabdar. 3anmponoHylTe SKOMOra OibINe SKICHUX
peakiiil Juisi mociiIoBHOTO BUsABIEHHs KarioHiB (Ca?*’, Na*, Mg*") ta anionis (Cl,
SO4*, C¢H11077), axi A03BOJNATH 1AEHTH(PIKYBATH KOXHY peuoBuHY. OOrpyHTyHTE
BUOIp pEaKTHBIB Ta YMOBHM IPOBEJEHHs peakiliii, BpaxoBYyIOUH MOKJIMBI CTOPOHHI
BIUIMBY . Bukiagaud Moke HarojoCUTH Ha TOMY, IO peaklii MalTb OyTH
dbapmakoneHUMH, 1O  MIAKPECIUTh  MDKIUCUUIUTIHADHUN 3B S30K 3
(hapMaIreBTUYHOIO XIMIEIO.

MosxuBi 11€i CTyIeHTIB, K1 MOXKYTh OyTH BUCIJIOBJICHI il 4ac “mTypmy’:

e s BusBieHHs 10HIB Ca*': CTyJIEHTH MOXYTb 3alpONOHYBaTH PEakKIiio 3
okcamatoM aMoHi0 [(NH4),CyO4], 1m0 npu3BOAUTH 0 YTBOPEHHS O170T0 Ocaay
kanpiito okcanmaty (CaC,0O4). MoxyTh TakoX 3rafatd 3a0apBICHHS MOJIyM s
NaJbHUKA Y LETISTHO-4ePBOHUI KOJIIp;

e i BusABNeHHS Na': i1eMu MOXKyTh OyTH peakxiiis 3 Kajiio ipoaHTUMOHATOM
(YTBOpEHHsI OL10ro KpHUCTAJIIYHOrO oOcaay) abo IHTEHCHUBHE KOBTE 3a0apBIICHHS
MOJIyM sl TAJIbHUKA;

e i BUSABJICHHS Mg*": CTy/IeHTH MOXYTb 3alpOTNIOHYBATH PEAKIIII0 3 TUHATPIIO

riapodocdarom (Na,HPO,4) B mpucyTHOCTI amiauroro 0ydepy 3 yTBOPEHHsIM O1710T0
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KpUCTAJIIYHOTO oOcanay MardHio amoHiii ¢ocdary (MgNH4PO4), abo peakimio 3
OpraHIYHUMU peareHTaMu, TAKUMH SIK MarHe30H I, 110 fae xapakrepHe 3a0apBIeHHS;

o st BUusiBjieHHsI Cl: HalO1IbIII OUEBUIHOIO 17I€€10 € PeaKilis 3 HITpaToM cpibiia
(AgNOs), 1m0 TpU3BOAUTH 1O YTBOPEHHS OLIOTO CHPHUCTOTO OCAAy apreHTyM
xynopuny (AgCl), po34uMHHOTO B pO3UHHI amMiaKy;

o 1t BUsiBieHHS SO4% : CTYJIEHTH MOXKYTh 3alPONIOHYBATH PEAKIII0 3 XJIOPUIOM
6apiro (BaCl,), mo npu3BOAUTH A0 YTBOPEHHS OII0OTO KPUCTATIYHOTO Ocaay Oapito
cynbdary (BaSO,), HEpO3UMHHOTO B KHCJIOTAX;

o qs BusiBieHHsT C¢H;1O7  (rmrokoHaT-10HY): MOXYTh OyTH 3alpOIOHOBaHI
peaxiiii, XapakTepHi I TJIF0KO3H, HAIIPUKIIA/l, peaKilisi 3 PO3YMHOM Hoay (YTBOPEHHS
CHHBOIO 3a0apBieHHA 3 Kpoxmaiem) abo peakilii, IO CBiAYaTh NPO HASBHICTH
T1IPOKCUIIBHUX TPYIIL.

® BAKJIIMBHM €TaroM Oyjae OOTOBOPEHHS YCYHEHHS CTOPOHHBOTO CIUIHBY
(HampuKJIa, MacKyBaHHs 10HIB) Ta IOCJIJJOBHOCTI NMPOBEACHHS aHaji3y, IO Mae
BUpIIIAJIbHE 3HAYSHHS JUIsI IPABUIIBHOI 1eHTH(IKAII].

3aBnanHs 2. “Po3po0iTh anaropuT™M MOpPOBEACHHS KPAIIMHHUX — PEAKIIIi
MIKpOaHaIi3y JJIsl IBUAKOTO Ta SKICHOTO BUSIBJIEHHS HASIBHOCTI CAIIMIIOBOI KUCIOTH
B Tabnerui “Acnipun’” Ta kodeiny B Tabnetmi “Llutpamon”. SIki nepeBaru Ta HEJOIIKH
MarOTh KPaIUIMHHI peaKiiii MOPIBHSHO 3 1HITUMHU METOJIaMH SIKICHOTO aHajizy?”

MosknuBi 11€1 CTyACHTIB T 9ac “mTypMy’:

e i1 BU3HAUCHHS CAJIIIMIJIOBOI KHCJIOTH: OCHOBHOIO ie€ro Oyae peakiis 3
pozunnoM depymy(Ill) xmopuny (FeCls), sika pae xapaktepHe (diojieToBe
3abapBiieHHsA. CTyI€HTH MOKYTh OOTOBOPUTH MiA0Ip POZUMHHUKA SISl IPUTOTYBAHHS
PO34YMHY 3pa3Kka TaOJIEeTKH;

e ISl BU3HAUCHHS KO(PEiHY: KIACHYHOIO PEAKIEl0 € MypeKCHaHa mpobda
(peaxiiisi 3 KOHIICHTPOBAHOIO HITPATHOKO KUCIIOTOIO Ta MOJAbIIIE J0/IaBaHHs aMiaKy),
SIKa TIPU3BOAUTH JI0 YTBOPEHHS YEPBOHOTO 3a0apBIICHHS,

® CTYJEHTH MOXYTb 3allpONIOHYBATH BUKOPUCTOBYBATH (PUIBTPYBaIbHUM MaIlip

SIK HOCIH JIJIsl KpAaIUTMHHKUX PEaKIlii, 110 TI03BOJISIE IPOBOIUTH aHalli3 Ha MIKPOPIBHI;
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e OOroBOpEeHHs TEepeBar KpalUIMHHUX pEakiiid: [MBUAKICTh MPOBEICHHS,
IpPOCTOTa BUKOHAHHS, MiHIMallbHa KUIBKICTh HEOOXITHOTO 3pa3Ka, MOXKJIUBICTh
MOJTbOBOTO aHAI3Y;

e OOrOBOpEHHS HENOJIKIB: YacTO HW)X4Ya YYTJIUBICTH IOPIBHIHO 3
1HCTPYMEHTAJIbHUMHU METOIaMH, MOXJIMBI 1HTep(dEpEeHIIiil BiJ] IHIINX KOMIIOHEHTIB, 110
MOXXYTh JaBaTH aHAJIOTI4HI 3a0apBIEHHS, a TAKOXK T€, 1[0 BOHU JAIOTh JIUIIE SIKICHY
OLIIHKY, a HE KUIbKICHY.

CryaeHTH NpoBOJATH “MO3KOBHU IITYpM”, 0(hOPMIISIIOUH PE3YJIbTATH Y BUTIISIII
npe3eHTalii. Buknanad BUCTymnae B poii crocrepiraya i CKepoBy€e JyMKH CTYACHTIB.

BucHoBkm.

3acTocyBaHHA ‘‘MO3KOBOTO HITYpMY’ Y BHBYEHHI aHATITHYHOI XiMIi JO3BOJISE
CTyJICHTaM He MPOCTO BiJITBOPIOBATH 3aBYCHI XIMIYHI peaKIlii, a pO3BUBATH HABUYKH
AQHAJIITUYHOTO MUCJICHHS, KpPEaTUBHO MIAXOAUTH JIO BUPINICHHS MpoOieMm,
OoOTPYHTOBYBATH CBiil BUOIp Ta BpaXOBYBATU MPAKTUYHI aCTIEKTU MTPOBEJICHHS aHAIII3Y
Jikapchbkux npemaparis. Lle cripusie rmubimomy po3yMiHHIO IpeaMeTa Ta OpMyBaHHIO

npo@eciiiHOi KOMIETEHTHOCTI.
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Abstract. Modern education in Ukraine is primarily focused on universal human values,
specifically on the personality-activity approach. This means that the student is at the centre of the
educational process, and their development and formation as a personality occur under certain
conditions. For successful learning, it is important to create a positive mood, ensure a sense of
equality among participants, and a favourable atmosphere in the team to achieve common goals. Of
particular importance is the student's awareness of the value of collectively formulated conclusions,
the ability to freely express their own opinion, and to respect the opinions of others. In this regard,
the teacher is no longer just a source of knowledge, but more like an advisor or a senior colleague.
All these conditions are effectively implemented through interactive technologies, which belong to
innovative pedagogical methods.

Keywords: analytical chemistry, innovative teaching technologies, brainstorming, pharmacy
Students.
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ANALYSIS OF THE AIR POLLUTION INTENSITY BY DUST EMISSIONS

FROM AUTO TRANSPORT IN KRYVIY RIH CITY

AHAJII3 IHTEHCUBHOCTI 3ABPYJHEHHSA ATMOC®EPHOI'O ITOBITPA
NNJIOBUMHU BUKUJIAMU ABTOTPAHCIIOPTY B YMOBAX MICTA KPUBHUI PIT

Dolyna O.0. / loauna O.0.

c.b.s., /k.0.H.

ORCID: 0000-0002-4175-746X

Kryvyi Rih National University,

Kryvyi Rih, Vitaly Matusevich str., 11, 50027
Kpusopizvkuii nayionanvruil ynigepcumem,

eyn. Bimaniss Mamycesuua, 11, m. Kpusuii Pie, 50027
Panova S.M. / IIanoBa C.M.

c.t.s., as.prof. / k.m.H., 0oy.

Kryvyi Rih National University,

Kryvyi Rih, Vitaly Matusevich str., 11, 50027
Kpusopizbkuii nayionanvruil ynigepcumem,

eyn. Bimaniss Mamycesuua, 11, m. Kpusuii Pie, 50027

Anomauis. /locniodceni pisHi konyenmpayii nunosux yacmok diamempom PM 2,5 ma PM 10
Ha eynuysax micma Kpueuu Pie 3 pi3toio inmencusnicmio mpancnopmno2o nomoky. Busnauena npsama
3ANIeHCHICMb KOHYeHmMpayii nuiy 6i0 memnepamypu nogimps ma 380POMHA 3ANENHCHICIb 8i0
6o11020cmi nogimps. Biomiuene nepesuujenus 00nyCmumux KOHYeHmpayit nuiy npomsa2om JunHsi-
cepnHs y 084 paszu NOPIGHAHO 3 OONYCMUMUMU HOPMAMU.

Knruoei cnosa: suxuou, 3anunenicmo, 3a0pyOHeHHs ammocgepu, KOHYeHmpayis Yacmox.

Berym.

ATMocdepHe TOBITpS — HaWBXJIMBINIMNA NPUPOAHUN pecypc, Bif SKOro B
3HAYHIA Mip1 3aJIEKUTh CTAH HABKOJIMITHBOTO CEPEIOBHUIIA 1 3/I0POB’ S JTIOAUHHU.

3a  BucHoBkamu llenTpanpHOi  reodizmunoi  obcepBaTopii  YKpaiHu
iM. bopuca CpesneBcbkoro y mepiiomy miBpiuui 2022 poky OIliHKa CTaHy Ta
XapaKTEPUCTHK 3a0pyaHeHHs atMochepu mpoBommiacs y 39 HalOIIpIMX MicTax
VYkpainu Ha 129 cTanmioHapHHX MOCTaxX 3arajibHOi JEPKAaBHOI CUCTEMH MOHITOPHUHTY
T1POMETCITYKO0u [6].

VY mepmii micte MicaumiB 2022 poky piBeHb 3a0pyaHeHHs aTtMmochepu (3a
BIJIMOBIAHICTIO O KOMILJIEKCHOTO MapaMeTpy — 1HAEKCY 3a0pyIHEeHHs aTMOC(epHOro

noBITpsA) OyB OLIIHEHUH SIK HAATO BUCOKMI y M. Mapiynodni. ¥ necatu mictax Ykpainu
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piBeHb 3a0pyJHEHHS BU3HAYABCS SIK BUCOKHU — I1e MicTa 3amopixxs, Kpusuii Pir,
Kam’sincbke, Kui, Oneca, JIninpo, Mukomnais, Xepcon, Uepkacu, KpemeHuyk.

OxpiM pO3BUHYTOI MPOMHCIOBOCTI TOTY)XHMHA BIUIMB y 3a0pyJIHEHHS
atMocepHoro moBiTps wmicta KpuBuii Pir BHOCHTH TpaHCHOPT, 30Kpema
aBTOMOOUTbHUNA. BTiM, 4WacTKy #oro y 3araimbHiii Maci 3a0pynHEHb BCTaHOBHUTHU
MPAKTUYHO HEMOXXJIMBO. TOMY akTyaJbHUM € BHMIPIOBAHHS 3arajJbHOTO PIBHS
3a0pyIHEHHSI Y MICISIX KOHIIEHTpAIlii aBTOMOO1JTLHOT'O TPAHCIIOPTY.

3a0pyAHEHHS TOBITPS aBTOTPAHCIIOPTOM Ma€ TIe OUTBINUN  BIUIMB HA
HABKOJIMIITHE CEPEJIOBUIIE Ta 3/I0POB'Sl HACEJIEHHS, HI)K BBa)kKaeTbcsa 3a3Buuai. Ilo-
nepiie, 3HayHa KiJIbKICTh aBTOMOO1UTIB CKOHIICHTPOBAaHA y T'yCTOHACEJICHUX paloHax,
TaKMX AK MiCTa Ta MPOMUCIOBI IIeHTpH. [lo-apyre, BUKKIM aBTOMOO1LITIB BiTOYBaIOThCS
B MPU3EMHUX I1apax aTMocdepH, Je MPOKUBAIOTH JIOAM 1 JIe HAUTIPII YMOBH IS 1X
po3citoBanHs. [lo-Tpere, BiAmpamboBaHI Ta3W MICTATh BHUCOKOKOHIIEGHTPOBaHI
TOKCHUYHI PEUOBUHH, SIKI € OCHOBHMMH 3a0pyaHioBauamu mOBITpsA. Lli mkigimsi
PEYOBHMHU MOXKYTh 3JIMIIIATUCS B aTMOcdepi BiJl JECATH JIHIB J0 MIBPOKY.

B aBTOMOG1IbHMX BUXJIOMAX MICTUTHCSA TOHAT 200 TOKCUYHUX XIMIYHUX CIIOJYK,
OUIBIIICTh 3 SKUX — 1€ BYTJIeBOJHI. Uepe3 iXHIO PI3HOMAHITHICTh JOCIIIXKYIOThCS
JIIIe HAO1IbII MOMIMPEH1 KOMIOHEHTH ab0 IXHI TPyIH.

OxpiM TpsSIMOTO BIUIUBY Ha JIOJUHY, ABTOMOOUIbHI BUKUIM CHPUUYHHSIIOTH
Henpsmi Hacaiaku. [liABUINEHHS pPIBHSA JIOKCUY BYTJICHIO, SIKMH € NPUPOJTHUM
KOMITOHEHTOM aTMoC(epH, CHOpuse TIO0ATHPHOMY TMOTEIUTIHHIO (TMTapHUKOBOMY
edexTy).

OTxe, aKTyaJbHUM TIPOJOBXKY€E 3aJUIIATHCh IHUTAHHS OI[HKH KUIBKOCTI
3a0pyJHHUKIB, II0 MNOTPAIUIIIOTH y aTMoc(epHe TMOBITPS BiJl aBTOTPAHCIIOPTY.
Oco0nuBy yBary mpu I[bOMY 3aCIIyTOBY€ came IMWJI, 10 € MOTY>KHOI0 Ipo0IeMolo,
0CO0JIMBO Y TaKUX MPOMHCIOBUX MicTax sk Kpuswuii Pir.

Merta po6oTH: BU3HAUUTHU MapaMeTpu 3a0pyAHEHHS aTMOC(EpPHOro MOBITPS
MUJIOM PI3HOI JUCHEPCHOCTI JUIsl OLIHKM MOTr0 BIUIMBY HA OTOYYIOUE CEPENOBHUILE Ta

310POB'Sl HACEJICHHSI.
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BuByeHHI0 MuiIoBOro 3a0pyAHEHHS BiJ aBTOMOOUIBHOTO TPAHCHOPTY B YMOBax
BEJIMKUX MICT MPUCBSIUYETHCS BEJIMKA yBara cepeji HayKoBI[IB BChOT'O CBITY. 30KpeMa,
TOCIIIKYIOTHCS POoOJIeMH JKepen yTBopeHHs iy [1, 2, 9-11], nudepenmiamii numy
3a ppakuiftHuM ckiaaoM [3, 5, 8], a Takok cTaHy aTMOCchEpHOTO MOBITPS B LIIOMY [4,
7].

MeToauka A0CailKeHb.

JlocmipkeHHs: ctany armocdepHoro noBitps M. Kpupuit Pir mpoBomunuch y
nepioz 3 01 kBiTHs 1o 31 ceprus 2024 poky. Y aK0CTI IPOOHUX IIISTHOK OyJ10 00paHO
00'extn y Mexax M. Kpusuii Pir. [lepiia npoOHa aiisiHka — BYJIUIS 3 IHTCHCUBHUM
pYyXOM aBTOTpaHCHOPTY (mpocnekT Mupy) Mae WICTh CcMyr sl pyxy Ta
XapaKTepU3y€eTbC BUCOKOIO 1HTEHCUBHICTIO Tpadiky 50-70 oIuMHUIL HAa XBUIUHY
(on/xB). Bynuiis 3 moMipHUM MOTOKOM TpaHcnopTy (ByJquus ['epoiB ATO) — ninsiHka
3 OJTHOCTOPOHHIM PYXOM Y JIB1 CMYTH 3 IHTEHCUBHICTIO Tpadiky 8-10 oxn/xB. ¥ axocti
KOHTPOJIbHO1 AUTSTHKKA Oysio oOpaHO mapkoBy 30HY (mapk iM. b. XMenbHHIIBKOTO),
TOYKa B1AOOpY Mpo0 BijjiajieHa Bl HAHOMM)KUYMX aBTOJIOPIT Ha BijcTaHb MiHIMyM 200
M.

BumiproBaHHs 3amuI€HOCTI MOBITPS NPOBOAWIM 3a JIOMOMOTOK PYYHOTO
npwiany Particle counter HT-9600. BumiproBanHsi, 3rifHO A0 TEXHIYHUX
XapaKTEPUCTUK  TPUJIaay, MPOBOJUTHCS  OMNTOCIEKTPOHHUM  METOAOM  TIpH
MPOTATyBaHHI MOBITPS 32 TONOMOror Hacocy. IIIBUAKICTh MpOTAryBaHHS MOBITPs 1
JI/XB, TPUBAJICTH OJHOTO 3amipy — 2 xB. [Ipunan 103Bossi€ OAHOYACHO BCTAHOBIIOBATH
KUTBKICTh YacToOK Aiana3ony PM 2,5 ta PM 10.

36ip AaHux mpoBoaAWIU moAeHHO Y rnepion 3 12:00 go 13:00 roa. [ns 3ab6opy
po6 mpuian TpuMaiau Ha BUcoTi 150-160 cM Big TOPOKHBOTO MOKPUTTS CTOSYU Ha
y30144i JOpOTH Ha MiHIMaIbHINA Oe3MeuHid BiJICTaHl Bif MPOLXKMKoi yacTuHU. Taka
BHUCOTA PO3MIIIEHHS MPUJIATy BIAMOBIIAE MIAPY MOBITPS HA PIBHI OpraHiB JUXaHHS
JIIOJTUHU.

Pe3yabTaTn 10CaigKeHb.

Hamu mpoBeneHo anami3 JuHaMIKH JIEHHOI Temmeparypu (pucyHok 1) Ta

B1JIHOCHOT BOJIOTOCTI MOBITPS (PUCYHOK 2), SIK KJIIFOUOBUX IMApaMETPiB HABKOJIUIITHBOTO
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CEpelOBHUILA, 0 BIUIMBAIOTh HA IHTEHCUBHICTh BUHOCY MIITY Y TIOBITPS 13 JOPOKHBOTO
MOJIOTHA.

CepepgHa Temneparypa
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20,00

10,00
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NWNEHb
CEPMEHb
L _
Pucynok 1 — Jlunamika qeHHOI TeMnepaTypu
CepepaHsa BoNOricTb NOBITPA
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PucyHnok 2 — J/Ilunamika BiTHOCHO1 BOJIOTOCTI1 MOBITPSI
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3a pesynbTaTaMd BHMIPIOBaHb MOJXKHA CTBEpKYBaTH, IO JJWHaMiKa
KOHIIEHTpAIlli MWIOBMX YacTOK y aTrMocepi ACTEPMIHYETHCS CYKYITHOI €0
MOKAa3HUKIB TemrmepaTypu Ta Bosiorocti. llpu mpomy croocrepiraerscsi mnpsma
3QJICKHICTD BiJl 3HAUEHHS TeMIIepaTypu Ta 00epHEHa — BiJl BOJIOTOCTI MOBITPS.

VYcepenHeHi pe3ynbTaTd BHUMIPIOBaHHS MapaMmeTpiB CTaHy aTMOC(HEpPHOro

MOBITPA Ta 3aMUJICHOCTI MOBITPS 3a GpakisiMU HaBeAeH1 y Tadnui 1.

Tabauuns 1 — YcepeaHeHi pe3ynbTaTd BUMIPIOBaHb 3alUICHOCTI

InrencuBamii notik | [lomipHUI MOTIK .
YMOBHUI KOHTPOJIb

TPAHCIIOPTY TPAHCHOPTY

Micsiip t,°C | ¢,% | PM2)5 PM10 | PM25 | PM10 | PM25 PM 10
Kgiten» | 23,87 | 55,80 11,40 26,70 5,60 18,50 3,70 9,40
Tpasens | 22,16 | 48,84 14,77 35,03 9,55 26,87 6,00 16,06

Yepsens | 32,47 | 48,87 27,97 62,40 15,27 34,80 10,17 26,03
Jlunens | 37,23 | 33,10 42,55 92,61 32,90 58,65 18,74 39,68
Cepnens | 31,13 | 39,26 33,16 72,81 24,32 47,26 13,32 30,16

[Ipu anamizi tabmuui 1 BUABIEHO, IO TMOKAa3HHKHU 3alUJICHOCTI 3a oboMma
PO3MIPHOCTSIMHU Y KBITHI, HaBITh Y CBOIX IMKOBUX 3HAYEHHSIX HE MIEPEBUILYIOTH HOPM,
BcTaHoBJNIeHNX BeecBiTHROI Opranizamiero Oxoponu 3mopos's (BOO3) we Oiunbiie 25
9acToK po3mipHicTio PM 2,5 Ta He Oinbine 50 wactok po3miphicTio PM 10 [12].

Y TpaBHI crHocTepekeHe HaOMMKEHHS 3HA4YC€Hb KOHIIGHTpAIlld MWy [0
JOMyCTUMHMX MAaKCHUMyMIB Ha JAUISHII 3 IHTEHCUBHUM pPYXOM, Ta IEpPEBUIICHHS
JOMYCTUMUX MEX 3a napametpoM PM 10 mpotsrom nuie nBox aHiB — 24.05.24 Ta
25.05.24.

Pe3ynbTatu mocmikeHb 3a YepBEHb MOKA3YIOTh IHTEHCU(IKALIIIO 3alUICHHS Ha
yCIX JOCTIHUX JUISHKaX. 3HAUYCHHsS KOHIIEHTpaIlli MUy Ha BYJIHIN 3 TOMIpHUM
PYXOM JOCSTaloTh MaKCHUMaJbHO JOMYyCTUMHX MapaMeTpiB, ajieé MEPEeBUILIEHHS He
crioctepexeni. Ha niasHIl 3 IHTEeHCUBHUM PYXOM MEPEBUILIEHHSI HOPM CIIOCTEPITrajoch
npoTsiroMm 18 auiB 11t wactok PM 2,5 ta mpotsirom 21 st PM 10.

[IpoTsrom JunHS 3HAYEHHS 3aMUICHOCTI MEPEBUIYBaIN HOPMY SIK Ha JUISHII 3
IHTEHCUBHUM PYXOM, TakK 1 3 moMipHUM pyxoMm. [IpuuomMy Ha AiIsHIN 3 IHTECHCUBHUM

pyxoMm 3anuiieHicTh 32 PM 10 nepeBuiiyBaiga HOpMy OUIbII HIXK yJBiUl MPOTATOM 9
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,Z[HiB. Taki 3HAYEHHS MOSCHIOIOTHCS aHOMAaJILHOIO CIICKOIO 3 CCpC,IIHiM 3HA4YCHHAM

37,23 °C Ta TpUBaJIOK BIJICYTHICTIO OMIa1B.

3a pesynbTaTaMu BHMIPIOBaHb y CEPIHI BHUJIHO, IO IHTEHCHUBHICThH 3aNUJICHHS
JIEI0 3HMKYETHCS TOPIBHSHO 31 3HAUCHHAMU, 3a()iIKCOBAHUMH Y JIMIIHI, ajie 3arajibHi
MOKA3HUKH 3aJIMIIAIOTHCS 33 MEKaMU HOPMAJIbHUX 3HAYCHbD.

Ha ninsHmi 3 1HTEHCUBHUM TOTOKOM TPAHCIOPTY BIJ3HAYEHO NEPEBUILECHHS
KOHIIeHTpaIlii yacTok PM 2,5 nmopiBHSHO 3 HOpMaTUBOM, BCTAHOBJICHUM BCeCBITHBOIO
Opranizaniero Oxoponu 310poB's — He Oinbure 25 yactok Ha M [12], mpoTarom ycix
JIITHIX MICSIIIB.

Takox mIs1 JaHOi JIISHKK BIJMIYEHE TIEPEBUINEHHS KOHIICHTpAIlli MUy
po3mipHicTiIo PM 10 mpoTsAroM JiTHHOrO NepioAy MOpIBHAHO 31 BcTaHOBIeHOI0 BOO3
MaKCUMaJIbHOKO HOpMOI0 y 50 yacTok Ha M> [12].

Oco0a1BO BUCOKI TApaMETPH 3alHJICHHS CIIOCTEPIraiuch NpotsaroM JumHs. [Ipu
[[bOMY KOHCTaTyBaJI MEPEBUIIICHHS KOHIIEHTpAIil My OLIbII HIXK Yy J1Ba pa3u. Taki
MOKA3HUKW TIOSICHIOIOTBCS AHOMAJIBHOIO CIekoro BIITKY 2024 poky (cepemHs

TeMIiepaTypa MoBITPs BACHBb mpoTsaroM junHs — 37,23 °C) Ta BiICYTHICTIO OTMaaiB

(Puc. 3-4).
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Pucynok 3 — [HTeHCHUBHICTh 3anuiieHHs YacTkamu PM 2,5
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Ha minstHI 3 MOMiIpHUM PYyXOM aBTOTPAHCIIOPTY CIIOCTEPEKECHE TEPEBHUILCHHS
KOHIIEHTpaIlli Muiy 3a o0oMa PO3MIPHOCTSAMH MPOTITOM JUIHS. TakoX BHCOKI

MMOKa3HUKHU 3aMICHOCT] — Ha BEPXHINA MEX1 HOPMH — TIPOCTEKYIOTHCS y CEPITHI.

PM 10
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KBiTeHb TpaseHb YepseHb JluneHb CepneHb

PucyHok 4 — [HTeHCUBHICTh 3anmuiieHHs YacTkamu PM 10

KoHnTponpHa auIsiHKa y TIapKOBIM 30HI XapakTepu3yBajlach HOPMaJIbHUMH
MOKa3HUKAaMHU 3alWJICHHS POTATOM YChOTO NEPIOTy CIOCTEPEKEHHS 31 30epeKEHHAM
3arajgbHOl TEHJEHINI a0 30IIbIICHHS KOHIEHTPAIll TMpU MiJBUINECHHI PIBHA
TeMIlepaTypu aTMOC(HEpHOTO MOBITPS Ta 3HUKEHOI BOJIOTOCTI.

Taxi BUCOKI MOKa3HUKH 3alUJICHHS HA TyMKY aBTOPIB MOKHA MOSICHUTH €()EeKTOM
cymarlii Hagxo/keHHs y atmocdepy wmicta Kpusuii Pir muimy 6e3mocepentHbo Bij
BUKHUIB aBTOMOOUNIB, iX MEXaHIYHOTO pPyXy, 3HOCY JeTajeil Ta MeXaHi3MiB
aBTOTPAHCIIOPTY, a TaKOX BiJA MIAMPUEMCTB TIPHUYOI Ta METATYyprilHOI
MPOMMCIIOBOCTI, SIKI CKOHLIEHTPOBAaHI B MEXKax MICTa.

3HIKEHHS PIBHS MWJIOBUX Ta Ta30BHX BUKHIIB BiJ] aBTOTPAHCIOPTY Y MICTax
MOXe OyTH JOCSTHYTE€ MLUISIXOM TIOCTYIOBOTO TMEPEXoay BiJ JABHUIYHIB 3
BUKOPUCTAHHAM BHUKOITHOTO MaJliBa HAa albTEPHATHUBHI BUJIM, 30KpEMa TiAPOTreHOBI

JIBUTYHH Ta €JIEKTPOMOOLTI.
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BucHoBkwm.

1. Cran armocdepHoro nositps M. Kpuuii Pir xapakTepu3yroThes MiABUIIEHUM
piBHEM 3a0pyaHEHHS 4Yepe3 CYKYIHY Jil0 aHTPOMOTE€HHOIO BIUIMBY BiJl TIPHHYOI Ta
METaJypriiHOI MPOMMCIOBOCTI, a TaKOX BiJ TPaHCIOPTY, B TOMY YHCII
aBTOMOOUIBHOTO.

2. KimrouoBuMU TiX01aMu 10 3MEHIIICHHS BIUTUBY aBTOTPAHCTIOPTY HA JOBKUIIISA
€ JIEp>)KaBHE PEryJIIOBaHHS TPAHCHOPTHOI MOJITHKU Ta MEPEXi] 0 aJbTePHATUBHUX
BU/IIB I1aJIABA.

3. KonueHrpaiiss mnuiay Ha JUISHII 3 IHTGHCUBHHM PYXOM TPaHCIOPTY
XapaKTEPU3y€EThCS MEPEBUIIIEHHSM HOPMATUBY MPOTATOM BChOT'O JIITHHOTO MEPIOAY 3
MKOM Y JIUTIHI, KOJIU BIIXWJICHHSI BIJl HOPMH CSITa€ OLIbINE HIXK MOIBIMHUX 3HAYEHD —
PM 2,5 — 49 yactok, PM 10 — 109 wyactok. [lns OUIAHKKA 3 MOMIPHUM PYXOM
MEPEBUIIIEHHS HOPMH CIIOCTEPEKECHE JIUIIE TPOTATOM JIUITHS.

4.Ha BciX [OCHIIKEHMX JUISTHKAX CIIOCTEPIra€TbCcsl NpsAMa 3aJEKHICTh
KOHIICHTpAIIii Iy BiJl TEMIIEpATypH MOBITPsI Ta 0OEpHEHA — B1J] BOJIOTOCTI.

5. [lpyunHOIO TEpEeBUIIEHHS HOPM 3alWJICHOCTI € CyKymHa [is BHUKHUAIB Bif

aBTOTPAHCIIOPTY Ta BiJl IPOMUCIIOBUX MIAMPUEMCTB.
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Abstract. The levels of particulate matter concentrations with diameters PM 2.5 and PM 10
were studied on the streets of Kryvyi Rih with varying traffic intensity. A direct correlation between
dust concentration and air temperature, and an inverse correlation with air humidity, were identified.
Exceedances of permissible dust concentrations were observed during July—August, with twice levels
the allowable norms.

Keywords: emissions, dustiness, air pollution, particle concentration.
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PENTUJIBHUM TUII TUXAHHSI: MOP®OJIOTTYHA EBOJIFOIIISI TA AJATITAIIIS
Zapeka 1./ 3aneka 1.
Ph.D. in Veterinary Sciences / kano. éem nayx
ORCID: 0000-0002-7329-0446
Odesa State Agrarian University
st. Panteleimonovskaya, 13, Odesa, Ukraine, 65012
OoecvKutl OepoicasHull acpapHutl yHigepcumem
eyn. Ilanmenetimoniecoka, 13, m. Odeca, Ykpaina, 65012

Anomauin. Y cmammi 8uceimieHo esonoyilo penmuibH020 Muny OUXAHHSA HA NPUKIAoi
niopaody Lacertilia, 30cepedcyrouucy Ha nepexodi 8i0 pomo2iomKo8020 00 PeOepHO-1e2eHe8020
muny ouxawus. Ilpoananizoeano mopgonociuni 3miHu 6 6OY008i POMOSIOMKU, MINHCUWENENHO20
npocmopy ma ouxaivHoi myckyramypu y oesakux am@ioiu (Pelophylax ridibundus, Pseudepidalea
viridis) ma sawipok (Teratoscincus, Lacerta agilis, Phrynocephalus helioscopus, Trapelus
sanguinolentus, Laudakia caucasia, Varanus griseus). Buseieno nocmynoge ociabienHs
POMO2IOMKOB8020 OUXAHHA MA NOCUNEeHHA pebepHoi incnipayii 6 egomoyiunomy paody. [lokazano
OUHAMIYHY B3AEMOOII0 MINC 00'€MOM J1€2eHi8, PO3UUPEHHAM POMOSIOMKU MA AKMUBHICIIO
OUXanbHOI MycKyiamypu. 3poOneHo GUCHOBOK NpO me, WO Penmuiii € KI0408uM KIACOM O/
PO3YMIHHI «MemMamopgho3y» OUXANbHUX MEXAHIZMIB, W0 8ede 00 hOPMYBAHHS ACNIPAMOPHO20 MUNY
OUXAHH3, XaPAKMEPHO20 ONIsl CCABYIB.

Knwuosi cnosa. Esontoyis ouxanwus, pomoziomkoge OUXauHs, pebepHo-leceneée OUXAHHI,
amibii, penmunii, ouxanrbHa MycKyramypa, mopgogizionozis.

Beryn.

BuBueHHs1 eBOMIONIT AUXAJIbHOT CHUCTEMHU € HAPDKHUM KaMEHEM Y pPO3yMiHHI
aJIalITUBHUX CTpaTeriii Ta (PUIOreHeTUYHHX 3B'A3KIB XpEOETHUX, OCKUIBKH JUXaHHS €
oJHi€0 3 (GyHIAMEHTAIBHUX J>KUTTEBO BaxIMBUX (QyHKIIA. BoHO neMoHCTpye
JIMBOBIDKHY Oe3mepepBHICTE MOP(OIOriYHUX TpaHchopmaliid, m1o BiAOyBatoThcs 0e3
MOPYIICHHS  TOMEOCTa3y  OpraHi3My. YcCl  BHCOKOOpPraHi30BaHI  TBapuHU
XapaKTepU3ylThCsl JIBOMAa OCHOBHUMH THUIIAMHM JIUXaHHS: 30BHINIHIM, 10
3a0e3MeyyeThesl CHeliali30BaHUMU PECIIPaTOPHUMHU OpraHaMM, Ta BHYTPIIIHIM, IO
B1IOyBa€eThCs HA KIITHHHOMY piBHI. lle JocHipKeHHS 30CepemkKyeThcs Ha
30BHILIIHBOMY JUXaHHI Y PENTHIIIN, aHATI3yI0ud MOro MOPQOJIOTIYHY €BOJIOIII0 Ta
aganrari.

CyuacHi JOCTiKEHHS B TaJly31 €BOJIIOIIMHOT 010710711, TOPIBHSUIBHOI aHATOMIT Ta

¢bi310J10T11 AMXaHHS BIIKPUBAIOTH HOBI TOPU30HTH I TIIMOOKOTO PO3YMIHHS ITUX
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npoueciB. AKTyalbHICTh TEMU 3yMOBJIEHAa HE Jivile (pyHIaMEHTaIbHUM HAayKOBUM
1HTepecoM, a W MOTEHIIIWHUM 3aCTOCYBaHHSIM OTPHUMAHMX 3HaHb Yy O10IHXKEHEpI],
po3pod1i OlOMIMETHYHUX CHCTEM Ta PO3YyMIHHI BIUIMBY 3MIH HaBKOJIHUIIHBOTO
cepenoBuIa Ha ¢iziosorito TBapuH [16, 20, 25]. 30kpema, TOCTIHKEHHS TUXATbHUX
MEXaH13M1B PENTHIIIH, SIK KJIIFOYOBOI JJAHKU B €BOJIOLIIT BiJl BOJHOTO /10 TIOBHOI[IHHOTO
HA3eMHOTO CIOCO0Y XHUTTS, IPOMOHYE YHIKaJbHY HNEPCIEKTUBY AJIS PO3UIM(PPOBKH
CKJIQJHUX aJalITUBHUX 3MiH.

AHaJi3 ocTa”HHIX JocaigxkeHnb i myOaikauniii. EBomroriis muxanibHOI MOTOPUKHU
Ha3eMHHUX XpeOeTHUX Oepe CBiM MOYaToK BIJI PECHipaTOPHUX MexaHi3MiB pub. Lls
rpyna TBapuH JEMOHCTPYE TaK 3BaHE «JOJETeHEBE» MAMXaHHS, 1€ Ta3000MiH
BiJI0YBA€THCS EPEBAKHO UEPE3 CIIM30BY O0OJOHKY POTOBOI MOPOKHUHU Ta TJIOTKH, a
TaKkoX 11 moxijaHi — 356pa [1, 8, 10, 21, 25, 27].

Cepen cyyacHUX Ha3eMHUX XpEOETHUX Liel apXaluHUN TUIT AUXAHHS, BIIOMUIL K
IIKIPHO-POTOTJIOTKOBE, 3HAYHOIO MIpOI0 30epiraerbcsl JuMIe y Oe3JereHeBuX
canamaunap [2, 19].

Am}i6i1i, sk mepexiHa Tpyma, 3HAYHOIO MIPOI0 YCHAIAKyBajld POTOTIOTKOBE
(bykanbHe), ocwsiTopHe (KoJMBayibHE) nuxanHs. OHaK, mapajieiabHO 3 PO3BUTKOM
JIET€Hb, BOHO TTOCTYIIOBO 3aMIIYETHCS OUTBIN €(PEKTUBHUM POTOTIIOTKOBO-JIETCHEBUM
nuxanasMm [3, 11, 14,17, 21, 25].

[To3a mexamu kinacy am@ioii, xoua eIeMEHTH POTOTIIOTKOBOTO TUXaHHS MOXKYTh
CIIOCTEpITaTUCs, JOMIHAHTHUM CTa€ peOepHO-JereHeBUui (acmipaTOpHUA) THII
TUXAHHS, IKAW € XapaKTepHUM JUIsl pentTuiii [21].

PoTornoTkoBo-jereneBe AMXaHHS BCE IE MPUCYTHE Y HIDKYUX PENTHIIH, ane
HOro 3HaUEHHS MOCTYIOBO 3MEHILY€EThCS HA KOPUCTh HOBOTO, 3HAYHO €(PEKTUBHILIOTO
Ta MBUJUIOTO acHipaTOPHOro (BCMOKTYBaJbHOTO) MEXaHI3My HAIlOBHEHHS JIET€Hb.
Le#t MmexaHi3M 3allydae Tpy[HI peOpa Ta MIXpeOepHy MYCKyJarypy, 110 3abe3neuye
aKTUBHY IHCIIpaIlilo Ta ekcmipartito [4, 6, 7, 21, 23, 25, 27].

He3Baxaroun Ha 3HAUHUI IpOrpec y BUBYEHHI JUXAIbHUX MEXaHi3MiB amQi0ii,
ocobmmBo Oe3xBoctux [11, 14, 18, 26], mopiBHSAIBHI JOCTIHKEHHS Ta CHCTEMAaTHYHI

OMKCH POTOTJIOTKOBO-JIETEHEBOIO IUXAHHS Y PENTUIIIN, a TAKOXK HOT0 B3a€EMO3B'SI3KY
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3 pe0epHO-JIEreHEeBUM JIUXAHHAM, 3JIMILIAIUCS HEJOCTATHHO BUBUCHUMHU. TaKOX CIiA
3a3HAYUTH, 110 HaSBHI MyOJIiKaIlli 4acTO HE PO3KPUBAIOTH y MOBHIM MIpi JUHAMIKY
3B'SI3KY MIXK POTOTJIOTKOBOIO Ta peOEpHO-IEreHEeBOIO 1HCIIPAIli€l0 Ta He BKa3ylOTh Ha
BIJIHOCHY pOJIb POTOTJIOTKOBOTO AMXaHHS y PI3HMX MpeICTaBHUKIB IIa3yHiB. lle
CTBOPIOE MPOTATMHY Y PO3YMIHHI MTOCTYIIOBO1 3aMiHHM OJHOTO TUITY TUXAHHS 1HIITNM, a
Mopdodizionoriyni «MeTamoppo3n» AUXAITbHOI CUCTEMH HA3eMHHUX XpEeOETHUX 4acTo
MPEJICTaBIICHI CXeMaTUYHO. 30KpemMa, Opakye JaHUX IIOJA0 KOHKPETHHMX ajamnTaliii
MYCKYyJIaTypu Ta KICTKOBHUX CTPYKTYp, 5K 3a0e3meuyroTh 1€l mepexia, a TaKoxX
B3a€MO3B'A3KY MK PO3MipaMH JIET€Hb Ta 00'€MOM POTOTJIOTKOBOTO PO3IIUPEHHS, 1110
€ KJTFOUOBHM JIJISI PO3YMiHHS €(PEKTUBHOCTI KOXKHOTO TUITY JTUXAHHS.

Takum dYMHOM, MeTa TILOTO JOCHIIKEHHS — TPOBECTH KOMILUICKCHHIMA
Mopdo(di310JI0TIUHUM  aHaAMI3 EBOJIIOIIT JIUXaJbHOI MOTOPUKM Ha MPUKIAII
NpeICTaBHUKIB  Kiacy Amphibia Ta Reptilia, 3'sicyBatu JAUHAMIKY 3MIHH
POTOTJIOTKOBOTO JUXaHHS Ha peOepHE, PO3KPUTH POJIb KIIFOUOBHUX M'S30BUX TPYII Ta
CTPYKTYPHHUX 3MIH, & TAKOX MPOJIEMOHCTPYBATH B3a€EMO3B'I30K MK MOP(DOJIOTIE€I0 Ta
(GYHKIIIOHATBHICTIO JUXATBLHOTO amapaTy B KOHTEKCTI aaanTaiii 70 Ha3eMHOTO
CIIOCOOY KHUTTH.

Marepiaiau Tta metoau. JlocmiKeHHSI TPOBOJMWINCH Ha 0a3i 300aHATOMIYHOTO
Mmy3er0 OJechbKOro AEpkKaBHOTO arpapHoro yHiBepcutery, OmecbKoro 300mapky, B
MPUPOTHOMY cepeloBHIl icHyBaHHs (aM(iOii, simiipka mpyaka) Ta B IPUBATHUX
KOJIEKIIISIX penTwiiii Ta amdioiit. O0'ekTamMmu JOCIIKEHHS OyIIH penTuiii (epeBaKHO
swmipku: Teratoscincus scincus, Varanus griseus, Lacerta agilis, Phrynocephalus
helioscupus, Agama sanguinolenta, Agama caucasica) ta 6e3xBocti amdi0ii (Rana
ridibunda, Bufo viridis). Byno BUKOpPHUCTaHO Bi3yaJbHE CIOCTEPEIKEHHS IS OI[IHKH
JIUXaJIbHOI MOTOPHUKH, (IKCYIOUM PUTM Ta IHTEHCUBHICTh JUXAJIbHUX PYXIB.
Mopdomnoriuauii anamiz M's130BOT Ta AMXATbHOI CUCTEM MPOBOJIUBCS HA MY3EHHUX
EKCIIOHATaX, BKIIOYAIOYM BUBYEHHS MDKIIEIETHOTO TMPOCTOPY, JIUXAIBHOI
MYCKyJaTypd pOTOMJIOTKM Ta TPYJHOT KIITKKM (MDKIIEIENH], MDKIII'A3UYHI,
TPYAUHHO-IIII'A3UYHI, JIOMATKOBO-MIA'SI3UYHI, M1I0OPITHO-TI'SI3UYHI, IIEJICTTHO-

N11'1314H1, MXKpeOepHi, 3y04acTi, JIONaTKoBO-pedepHl M'si3u), OyA0BH MiA'I3UKOBOL
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KICTKM, a TaKOXX PO3MIpIB Ta pO3TalllyBaHHsS JiereHb. [lopiBHJIBHO-aHATOMIYHHI
METO/I JI03BOJIMB BCTAHOBUTHU €BOJIIOIIMHI 3aKOHOMIPHOCTI IUXaHHS.

VYci ekcepuMeHTH MPOBOAWIINCH 13 JAOTPUMAHHSAM MNPUHIUMIIB €BponeichKol
KOHBEHIIi1 13 3aXHCTy XpeOSTHUX TBapHH, sIKIi BUKOPUCTOBYIOTh B €KCIIEPUMEHTAX Ta
iHmx HaykoBux miumstx (18.03.1986 p.), dupextusu €EEC Ne 609 (24.11.1986 p.) Ta
Hakazie MO3 Vkpainu Ne 690 (23.09.2009), Ne 944 (14.12.2009 p.), Ne 616
(03.08.2012 p.).

Pe3yabTaTu gocaimkenns. JlocmipKeHHS TO3BOIMIIA BUSBUTH HU3KY KITFOUOBUX
MOPGOJIOTIYHUX Ta (PYHKIIOHAIBHUX 3MIH y AUXAIbHIA CHCTEM1 TOCTIIXKYBaHUX
aMm(}161¥ Ta penTUiIii, 10 CBIIYaTh MPO €BOJIOLINHUN Mepexi Bii pOTOTJIOTKOBOTO
(bykanmbHOTO) 10 pebEepHO-JIETEHEBOTO AUXaHHS (ACIIPaIliiHOTO).

Mopdonoriuai  3MiHM ~ POTOIJIOTKOBOTO  arapary  BKJIHOYa  3BY)KCHHS
MDXKIIETIEITHOTO MPOCTOPY Ta OCJIA0IECHHS MONEPEYHNX MDKIIEICTHUX M'SI31B. Y Py
BUIIB BiJ xabu (Rana temporaria) no ciporo BapaHna (Varanus griseus), BKIIOYHO 31
CIIMHKOBUM TekoHOM (Teratoscincus scincus), NpyaKor siiipkoro (Lacerta agilis),
TaKUPHOIO KPYTrorojioBkowo (Phrynocephalus helioscopus) Ta CTENOBOIO aramoro
(Trapelus sanguinolentus), cOCTEPITa€TbCsl MOCTYNOBE 3BY)KCHHS MIXKIIIEJICITHOTO
IPOCTOPY, 0COOJIMBO B EPETHBOMY (SI3UKOBOMY) BiL1. Lle Takoxk nmpocTexyeTbes y
BapaHiB pI3HUX PO3MIpIB y Mpoliecl MOCTHATAJILHOTO OHTOreHedy. llapanenbHo 3i
3BY)KEHHSIM MIKIIEJICTTHOTO IIPOCTOPY BIJIOYBA€ThCS OCJA0JEHHS TMOMEPEUHUX
MDKIIETICNHUX M'A31B, 110 YTBOPIOIOTH JHO POTOBOI MOpOXHUHH. BinOyBaeTbcs
Mepepo3Mo i poil M's31B JHA POTOMVIOTKH. Y aOu HaWOLIbII PO3BUHEHI M'SI3H, 1110
MIIHIMAIOTh AladparMy poTa (MDKILIENENHUN M'a3, m. intermaxillaris). I'py1uHHO-
M SBUKOBUNA M'si3 (m. sternohyoideus), 1mo oryckae giadgparMy porta, € MPSIMUM
MIPOJIOBXKEHHSIM IPSMOTO M'si3a )kuBOTa (m. rectus abdominis). Ha nmpoTuBary 1pomy,
y CIIMHKOBOTO T'€KOHA MIKIIEICITHUN M'S13 CUIILHO OCJIA0JIEHUH 1 Ma€ MIIIBKOMOII0HY
TOBIIUHY, TOAl SK MUKOA'SI3UdHUNA M'a3 (m. interhyalis) xpaiie po3BUHEHUH.
JlonmatkoBoO-miA'sI3UKOBUM  M'si3  (m. omohyoideus), MO MiJIHIMAE JIHO POTOBOI
MOPOXKHUHU, TAaKOX 1T00pe PO3BUHEHHHA. Y TPYIKOI SIIPKH MDKIIEICTHHN M's3

TOHKUHA 1 TUJIABHO MEPEeXOJUTh Yy MUKMIA'S3MYHUUA. SIK 1 y CIMHKOBOIO T'€KOHA,
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XapaKTEepPHI 3HAYHO PO3BUHEHI JIOMATKOBO-II'I3U4YHI M's3u. ['pyIMHHO-TI T I3UKOBU I
M'si3 pO3BUHEHUH Kpallle, HiK y TeKOHA. Y TaKUPHOi KPYTOrOJOBKU MiXKIIETICTTHUHA Ta
MDKOI'SIBUYHUA  M'SI3U cl1abKi, TOAl1 SK TPYAWHHO-IIJ'S3UKOBHM Ta JIOMAaTKOBO-
iA'SI3UYHAA M'SI3U CHJIBHO PO3BUHEHI, 3aliMalouu 3HAYHYy YacTHHY JHA POTOBOI
MOPO’KHUHHU, IIO BKa3zye Ha OcialJeHHs poyi pOTOBOI giadparMu Ha KOPHCTb
TJIOTKOBOTO BIIITY. Y CTEMOBOi araMu MDKIIEICTHUN Ta MUKITISI3UYHUN M'S3H
cnabki, TOAl SIK TPYAWHHO- Ta JIOMATKOBO-IIJ'SI3UYHI M'SI3U yTBOPIOIOTH €IMHUI
NOTYXHUM M's130BUH 1map. Y kaBKa3bkoi aramu (Trapelus caucasicus) ClIOCTEPIra€ThCs
Mai>ke TIOBHA PEAYKIIS MDKIIEISMHOI0 Ta MDKIII'S3UYHOrO0 M'SI31B, TOH1 SK
MO3/IOBXKHI M'SI3M  TJIOTKOBOTO BUIIUTY J00pe po3BUHEHI. Y CIporo BapaHa
MDKIIETIENHU M'A3  1mie  Ouiblne ocnabiieHuil, MepeTBOPIOIOYUCh Ha BY3bKi
CTPIYKOIOAI0H] TJIaCTUHKH. JIOMaTKOBO- Ta TPy AMHHO-TI I3UYHI M'sI31 MPEICTaBICH1
n00pe pO3BUHEHUMU CTPIUYKaMHU.

['oTKOBE pO3MIMPEHHST Yy SMIPOK PO3TAIIOBAaHE MCMIO IM033ay IIEJEITHOTO
cyrinoba, B auisHii 1-i abo 2-i1 3s10poBoi ayru, Toai sk y amdiliil — momepery
IIEJICTTHOTO CyTyI00a, B MeXax mia'si3ukoBoi qyrd. CIIMHKOBUN TEKOH Ma€ MIMPOKE
MiXKIIIEJICTTHE Ta POTOTIOTKOBE PO3UIMPEHHS, PO3TAalllOBaHE SIK MOMEpexy, TaK 1y
BJIaCHE IIOTKOBIN AutsHLI. [IpyaKa simiipka Mae TOCUTh BEJIMKE PO3IIUPEHHS JIUIIIE 3a
mesnemHuM cyriaooom. Cipuii BapaH XapaKTepU3Yy€EThCS BUHATKOBO BEJIMKUM TJIOTKOBO-
CTPaBOXiTHUM PO3IIUPECHHSIM.

Mopdororist JlereHb Ta iX B3a€EMO3B'S30K 3 POTOMVIOTKOIO JIEMOHCTPYIOTh
€BOJIIOIIMHI 3MIHM. Y CIIMHKOBOTO I'€éKOHa BEJIMKI JIET€HI CATaloTh 7/-TO TPYAHOTO
pebpa. Y mpyaKkoi AIIipKy JETeHI MOYUHAIOTHCS IMOIepeay 1-ro mepearpyauHHOTO
pebpa 1 3aKiHYYIOThCS Ha piBHI 9-ro rpynomnonepekoBoro pebpa. Y ciporo BapaHa
JIeTeH1 CKJIaaH1 3a OyJ0BOIO, BEJHKI, CATAIOTh KpaHIAJIbHUM KPAaeM JI0 OCTaHHbOI'O
UIHOTO XpeOIis, a 3aaHiM — 10 15-ro rpynononepekoBoro pedpa. CriBBITHOIICHHS
pPO3MIpIB JIET€Hb Ta IJIOTKOBO-CTPABOXIAHOIO MilllKa BKa3y€ Ha aKTHUBHY YYacTb
POTOTJIOTKU B IMXaHHI HA PaHHIX €Tarax eBOJIOIIII.

EBomrortis auxansHOT MOTOPUKH, CITIOCTEPEKYyBaHa HA KUBUX 00'€KTaX, TOKA3Yye

noctynoBui nepexia. Y am@ioOiii (>kaba) nepeBakae Audy3He MIKIpHE JUXAHHS, IPOTE
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IPOrpeCUBHE 3HAYEHHS MAa€ POTOTJIOTKOBE AMXAHHS, NPEJICTABIIEHE PUTMIYHUMHU
KOJIUBAIBHUMHU (OCIHWJISITOPHUMH) PyXaMH JIHa POTOMVIOTKH. Y mepexiaHux (opm,
TaKUX SK CUMHKOBUN I'€KOH, KOJMBAHHS JHA POTOBOI MOPOXHUHHU CXOX1 Ha TaKi y
*abu, ane mopsAx 3 POTOIVIOTKOBHM JUXAHHSAM pO3BMHEHE IHTEHCHUBHE TIpyAHE
AuXaHHs. POTOTTIOTKOBI pyXu pUTMIYHI Ta OCTIHHI, TOJ1 SIK TPYIHI — MEHII pUTMIYHI
Ta NMOCTiHHI. JInXaHHs B1I0yBa€ThCA LHUKIIYHO: KOJUBAHHS POTOTJIOTKH (acmiparis) —
KOPOTKE PO3IIUPEHHSI TPYAHOI KIITKH (IHCTIpallis) — CTUCKaHHS (€KCHipallisi) — 3HOBY
KOJIMBaHHS POTOTJIOTKU. Y MPYJKOI SUIPKH pedepHe AUXaHHS OUIbLI MpaBUIIbHE Ta
IHTCGHCHBHE, POTOIVIOTKOBE — MEHII 4YacTe Ta MeHIl mpaBuibHe. KilbKicTh
POTOIJIOTKOBUX pYyXIB MOXKE MEPEeBUIIYBaTH KUIbKICTh TPYJIHUX, ajie TJInOuHa
KOJIMBaHb 3HAYHO TIOCTYNA€TbCcs TPyAHUM pyxaMm. KopTKoHIXKKa anaiicbka
(Ablepharus alaicus) xapakTepusyeTbcs 1€ OUIBIIOID 1HTEHCHUBHICTIO pPEOEPHOIO
AUXaHHSA. Y TaKUPHOI KPYTOTOJIOBKU CIIOCTEPITa€ThCs MMOAANBINA  PEAYKIIIS
POTOTJIOTKOBOTO JIMXaHHA, y JUXaHHI Oepe ydyacTh HE MUHHUHN BIAJALIT POTOTJIOTKH, a
JTHO POTOBOI MOpOKHUHU. ['py/IHE NMXaHHS € Ol IHTeHCUBHUM. Cepell penTuliii 3
JTOMIHYIOYMM pEOCpHUM JUXAHHSIM, TaKMX SK CTEMOBa arama, CIIOCTEPIraeThCs
OCTaTOYHE 3aBEPIICHHSI POTOTJIOTKOBOTO TUXAHHS, MEpeBaka€ BUKIIIOUHO peOepHE
AUXaHHS. Y CIpOro BapaHa pOTOIJIOTKOBI pyXH HE MalOTh KOJIMBAJIBHOTO XapakTepy,
HaraJylo4u KOBTaJIbHI, 1 3HAXOAATHCA Y 3B'SI3KY 3 BCMOKTYBAJIbHUMH (acmipaliiiHuMH )
pyXaMu rpyJIHO1 KJIITKH. BIux 1 BUIUX MOXYTb BiAOyBaTHCs 0€3 y4acTi pOTOTJIOTKH.
JluxanHs BapaHa MOXe OyTH apUTMIYHUM, 3 POTOTJIOTKOIO, IO JII€ SK «HACOC» 3
TpuBanuMu Tnay3amu. [lpu 30ymKeHHI BapaH [UXa€ MEPEBAKHO 3a JOMOMOIOIO
POTOTJIOTKH, SIKa CHJIBHO po3ayBaeThbes. OMHAK PO3IMIUPEHHS TPYIHOI KIITKA MOXKE
BiI0yBaTUCs 0€3 MOMEPETHHOTO PO3MIMPEHHS POTOTJIOTKH, [0 BKa3y€ Ha BUKIIOYHO
pebepHe, BCMOKTYBAJIbHE TUXaHHS.

M's3u  peOepHO-JIeTeHEeBOr0 JMXaHHS TaKOX 3a3HAM EBOJIIOIIWHUX 3MiH.
JlomaTtkoBi Ta JOMATKOBO-peOEpHI M'SI3W JIGMOHCTPYIOTh aJamTarlii: JIOMAaTKOBO-
I 3UYHUA M'S3, 0 MIJHIMAE aiagparMy poTa, CUIBHO PO3BUHEHHUH Yy AIIIPOK.
['pyna momaTkoBO-peOEpHUX M'SI31B TaKOK 3HAYHO PO3BMHEHA, 10 BKa3y€ HA TICHY

B3a€MO/I1I0 POTOIJIOTKOBO1 Ta TPYAHOI PECIIPaTOPHOI MOTOPUKHU, OCOOIMBO BUPAKEHY
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y cIporo BapaHa. Y BapaHa JONAaTKOBO-peOepHa Tpyna M's3iB MpeicTaBieHa
MOTY)XHUMU  BISUIONIOIOHO  PO3TAIlIOBAHMMHU  JIONATKOBO-TYJIYOHUMHU — M'sS3aMHU.
[lepenniii, TONATKOBO-IMIMMHUKA BT JO3BOJISE JIOMATIIl 3HAYHO TIEPEMIIIATUCS
BIIEpE]I, IO MIABUIIYE e(PEKTUBHICTh POOOTH JIOMATKOBO-PEOECPHUX Ta MIXKpEOESPHUX
M's131B SIK IHTEHCUBHHUX 1HCHIpATOpiB. 3yOuacTi M'si3u (mm. serratoidei) TOYMHAIOTHCS
3 2-T0 NepearpyAMHHOTO pedpa, 0COOIMBO MOCUIICHI B AUISHII HAUCHIBHIMIUX pedep
Ta HAWKpAIIOro PO3BUTKY JIET€Hb, IO BKa3y€ Ha iXHIO y4acTh B 1HCHIPAaTOPHIN
byukuii. MixxpebepHi M'si3u (mm. intercostales externi et interni) TaKOX BaKJIUBI:
30BHIIITHI MDKpPEOEPHI MOYNHAIOTHCS MOTY>KHO PO3BUHEHUMH, HeU(DEepeHITIHOBaHUMU
yacTKaMu. BHyTpilHI Mi>kpeOepH1 pi3Ko po3/1JeH] Ha Bl CUCTEMU: IOPCATIbHY (JIOBT1
BHYTpPILIHI MDKpeOepHi, CyOKOCTallbH1) — €HEepriiiHI eKCIIpaTopH, Ta BEHTPaJIbHY
(KOpOTKi, BJaCHE BHYTPIIIHI MIKPEOEPHI, 1HTEPKOCTaIbH1) — aKTUBHI 1HCHIPATOPH.
BryTtpimHiit kocuit rmubokuit (m. obliquus internus profundus) Ta monepedHuit M's13u
KUBOTA (m. transversus abdominis) TakoX € eHEPTITHUMHU BUIUXA4YaMU y PENITUIIIN.
CTOCOBHO aKTMBHOI 1HCHIpalli Ta eKchipailii, y SUipoK HalCHIBHIIIONO PO3BUTKY
J0CsTae 1HCMIPAaTOpPHA MYCKYJaTypa, IO CBIMYUTH MPO AKTUBHIMIMK akT BAUXY. Y
BapaHa EKCIIPaTOpHI M'SI3U TAaKOX 3HAYHO PO3BUHEHI, 110 BKAa3y€ HAa HEMACHBHY
ekcmipanio. Pyx pebep y BapaHa MOXJIMBHUUN BIEpeN, Bropy, Ha3aj Ta BHU3, IO
3a0e3nedye 301TbIICHHS OMEPEYHUX PO3MIPIB IPYTHOT KITITKHU IMiJT Yac TUXAHHS.

OOroBopenHst Ta aHajdi3 pesyabratiB. [Ipoegeni wmopdodizionorivxi
JOCTIKEHHSI TEPEKOHJIMBO JIEMOHCTPYIOTh MPOTPECUBHY €BOJIOLIIO0 JTUXAIbHOI
CHUCTEMH y Ha3eMHHUX XpPEOETHUX, 1[0 XapaKTePU3Y€ETHCS TOCTYTIOBUM MEPEXOIOM BiJl
poToryoTkoBoro (am@ibiifHOro) 10 pedepHO-IereHeBoro (PenTHIIbHOIO) THUITY
nuxanHs. Leit «metamopdo3» € KIIFOUOBUM aJallITUBHAM MEXaH13MOM, 110 3a0e31nedye
NIJBUILEHY €(PEeKTUBHICTh Ta3000MIHY B yMOBaX CyXOIyTHOTO cepenoBuma [15, 17,
24].

BusiBnene mnocTynoBe 3BY)KEHHS MIXKILEICTHOTO MPOCTOPY Ta oOciaabieHHsS
MOMEPEYHUX MIKIIENENHUX M'S31B y psagy aMm@iOii-pentusiii mpsMo KOpesoe 3i
3HIDKCHHSIM POJII POTOBOI JiadparMu y HarHiTaHHI TOBITPS B JiereHi. Y »kabwu, 3 ii

HIMPOKUM MDKILIEIENHUM IMPOCTOPOM Ta 3HAYHO PO3BUHEHUMH MIKUIEICTTHUMHU
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M'si3aMU, pOTOTJIOTKOBE IUXAHHS € OCHOBHUM MEXaHI13MOM BEHTWJIALIT Jerenb. [IpoTe
y SIIPOK, OCOOJMBO Y BHCOKOOpPTraHi30BaHUX (OpPM, CIOCTEPIraeThbCsl YITKUN
nepepo3noaia GyHKUIA M's31B JHA POTOTIOTKU. JIOMaTkoBO-IiA'SI3UKOBUN M'sI3, IO
3a0e3nedye MiAHATTS JIHa POTOBOI MOPOKHUHH, 3HAYHO MOCHIIIOETHCS, 3aMIHIOIOYH
ocnabyieHy MUKILIEJIenHy MycKynarypy. Lle cBimuuTh mpo 3MmiHy XapakTepy pyXiB
POTOTJIOTKH 3 HATHITAJILHOTO Ha OLIBII JOTIOMDKHMIA a00 KOBTaNBHUI [25, 27].

[lepemimieHHsT TJOTKOBOTO PO3IIMPEHHS BiJ JUISHKH IMiJ'SI3UKOBUX POTIB (Y
am1061i1) 10 AUISHKH 350pOBUX POTiB (y SLIIPOK), @ TAKOXK (POPMYBAaHHS TIIOTKOBO-
CTPaBOX1AHOTO MIIIKa y BapaHa, BKa3y€ Ha 3MiHY aKIEHTY Y (YHKIIIT pOTOTJIOTKH. Y
CIMHKOBOI'O TEKOHa, SK TMEepexXiiHOi (QOpMHU, CHOCTEPIraeTbCcsl PO3MIMPEHHS
POTOTJIOTKHM SIK y TEpeHid, Tak 1 B TJOTKOBIM 00JacTiX, IO MIATBEPIKYE HOTO
3Mimanuil Tun quxanss. i pe3yapTaT y3roakyroThes 3 BuCHOBKamu Brainerd, E. L.
(1999). Kpim Toro, TpaauuiiiHe ysBIEHHS Hpo Te, M0 OyKajibHE (LIYHE) HACOCHE
TUXaHHS OyJI0 BTPAue€HO HEBIIOB31 MICJS €BOJIIOINII acmipaliifHOTO IWXaHHS, 3apas
AKTUBHO CIIPOCTOBYETHCH [3].

VY Outhll PO3BHHEHHX SIIIPOK, TAKUX SIK TaKWpPHA KPYTOroJIOBKa Ta CTEMOBa
arama, PpOTOTJIOTKOBE JIMXaHHS pEAyKyeTbcsl a00 BIIrpae HE3HAYHY pOJb, IO
MIATBEPIKYETHCS OCIA0JICHHSM BiJIMTOBITHUX M'SI31B.

[HTeHCUMBHUIT  PO3BUTOK  PEOEPHO-JIETEHEBOTO0 JUXAHHS Yy  SIIIPOK €
HaBaXJIMBIIIUM MPOTPECUBHUM ajanTaiicro. MopdosioriyHo 1€ MpOSBISETHCA Y
MOCWJICHHI 1HCHIPATOPHOI MYCKYJIATYpH TPYAHOI KIITKH, BKIIIOYAIOUYH MiXpeOepHi,
3y04acTi Ta JonaTkoBo-pedepHi M's3u. Oco0arMBO Bpakae audepeHiiais ux M'sa31B
y CIporo Bapasa, 110 CBIIYUThH MPO BUCOKY €()EKTUBHICTh MOr0 rpyJHOTO JUXAHHS.
AKTHBHaA eKcmipallisg, 3a0e3rledeHa TaKoXX PO3BUHCHHUMH M'SI3aMH, € I OJHUM
MOKA3HUKOM BHCOKOI ajamnTaiii J0 Ha3eMHOI0 CHoco0y JKHUTTS, 1€ eJIacTU4HI
BJIACTUBOCTI TPYIHOT KJIITKH HE 3aBXK/U JJOCTATHI JJII TOBHOTO BUIUXY [5, 6, 22]. Pyxu
pebep y BapaHa HE OOMEXYIOThCS JIUIIE PO3IIUPEHHSM, a BKIIOYAIOTh TaKOXK
MepeMIIlIeHHsT BIIEpe]l Ta JOpCalibHO, IO 3abe3neuye MaKCUMajabHE 301JIbIICHHS

o0'emy TpyaHoi kimitku [9, 12, 13].
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B3aeM03B's130k MK po3MipamMu JIET€Hb Ta POTOIVIOTKOBOTO PO3LUIMPEHHS €
BKJIMBUM IMOKAa3HUKOM JMHAMIYHOI afanTailii. Y CUMHKOBOIO I'€éKOHAa, HE3BAXKAIOUU
Ha BITHOCHO HEBEJIMKI JIETEH1, 30epiraeTbcsi 3HAYHE POTOTIIOTKOBE PO3MIUPEHHS, 110
BijioOpaxkae Horo nepexiguuii cratyc. HatomicTe, y ciporo BapaHa 3 HOro BUHATKOBO
BEJIMKMMU Ta CKJIQJHO BJAIITOBAHUMH JIETEHSIMH, TJIOTKOBO-CTPaBOXiIHE
PO3IIMPEHHS] TAaKOX JOCATAE 3HAYHUX PO3MIPIB, IIO0 MIJKPECIIOE HOro poib SK
«Hacocay 1 €(peKTUBHOT'O HAJAXOKEHHS MOBITPS B JIETEHI uepe3 A0Bry Tpaxero. Lle
MOke OyTH MOB'SI3aHO 3 E€KOJOTIYHMMH MOKAa3HUKaMHU, OCKUIbKM OaraTo BapaHif €
HaIIBBOJHUMH TBapUHAMH, a BOJHE >KUTTS y TBapHUH, 110 AMXAIOTh aTMOC(EPHUM
MOBITPSIM, IPU3BOJAUTH 10 EHEPT1MHOTO PO3BUTKY BAMXAJIbHUX M'SI3IB.

CrocrepekeHHsT 32 JKUBHUMH  O0'€KTaMHd  TIOBHICTIO  MIATBEPIKYIOThH
MopdosoriuHi gaHi. JIlnHaMmika JuXajabHOI MOTOPUKH YITKO BioOpakae €BOTIOMIMHUN
HUIAX: B TMOCTIHHOTO POTOTJIOTKOBOTO PHUTMY Y CIHMHKOBOTO T€KOHa [0
NpeBaIIOBaHHs pPeOEepHOro JAMXaHHS y TaKUPHOI KPYTOTOJIOBKM Ta BHUKIIOYHO
pebepHOro JAMXaHHS y CTENOBOI araMu. Y CIpOTO BapaHa pPOTOIVIOTKOBI PYyXH
HaOyBalOTh XapaKkTepy «KOBTAJbHUX» 1 MIIOTh Y MOE€JHAHHI 3 BCMOKTYBaJbHUMHU
pyXamMHu TpyJIHOT KJITKHM, [0 CBIIYUTh MPO BHUCOKY CHEIiami3aliio JAUXaJIbHOTO
anapary. Lle mo3Bomsie 3iiICHIOBATH BAKMX 1 BUAMX 0€3 ydacTi pOTOTIOTKH, OCOOIUBO
y 30y I’KEHOMY CTaHi, [0 € BAKJIUBUM MMOKa3HUKOM MTPOTPECUBHOT €BOJTOITI.

OTxe, IOCHIKEHHA JEMOHCTPYIOTh, IO €BOJIOLIS JIUXAIbHOTO amapary
XpeOeTHUX BiOOpak)aeThCsl B €BOJIOINIT PECHipaTOPHOT MOTOPUKH, IO BUKOHYETHCS
MONEPEYHO-CMYTaCTUMU M'si3aMH. 3MiHA TUIIB IUXaHHA y (DUTOreHe31 TICHO NMOoB'sA3aHa
3 (DYHKI[IOHYBaHHSIM LHMX CTPYKTYp B OHTOT€He3l TBapuH. Pentuiii € 4yyaoBUM
INPUKIAIOM Kiacy, 110 AEMOHCTpye Iell «MeTramopdo3y», 3aKjialaioud OCHOBY Jis
BUHUKHEHHS YMCTO BCMOKTYBAJILHOTO (acHipaliiftHOro) TUIY JTUXaHHs, XapaKTEPHOTO
JUTST CCaBIIIB.

BucnoBku.

PenTunii 1eMOHCTPYIOTH €BOJIIOIIMHUM Tiepexid BiJ BOAHO-HA3€eMHOTO 10

CyXOITyTHO-Ha3€MHOT'0O TUIly AuxaHHs. Llel npouec BKitoyae:
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e OcnalOyieHHs] HAarHITATHPHOTO POTOTIIOTKOBOTO WXaHHS, YCHAIKOBAHOTO Bij
aM}16i¥, yepe3 3BYKEHHSI MDKILEJICITHOTO MPOCTOPY Ta PO3BUTOK TPABHUX (PYHKIIIM
POTOTJTIOTKH.

e [locwieHHsT BCMOKTYBaJIbHOI (DYyHKIIT TPyAHOI KJIITKH, IO CTa€ OCHOBHUM
MEXaH13MOM IHCHiparlii.

o [IpsiMy KOpemsiilo MiX po3MipamMu JIETEHb Ta PO3BUTKOM POTOTJIOTKOBOIO
PO3IITUPEHHS.

[Ipuknaau Bi CHMHKOBOIO T€KOHA (3 MEPEBarol pOTOMNIOTKOBOTO JAUXaHHS) JI0
ciporo BapaHa (3 JAOMIHYIOUUM PeOEpPHO-BCMOKTYBAJIbHUM JUXAHHSIM) LITIOCTPYIOThH
el eBOMIOLINHUN NUTsIX. EBOMIONISA 30BHINIHBOTO AUXAHHS Y PENTUIIH cripsMOBaHa

Ha IPIOPUTET IPYAHOTO JUXAHHS Ta MOCUJICHHS «JIUTECTUBHO» (PYHKIIIi POTOTJIOTKH.
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Abstract. This article explores the evolution of reptilian respiration, using the suborder
Lacertilia (lizards) as an example. It focuses on the transition from buccopharyngeal respiration to
costo-pulmonary respiration. We analyzed morphological changes in the structure of the oropharynx,
intermandibular space, and respiratory musculature in certain amphibians (Pelophylax ridibundus,
Pseudepidalea viridis) and lizards (Teratoscincus, Lacerta agilis, Phrynocephalus helioscopus,
Trapelus sanguinolentus, Laudakia caucasia, Varanus griseus). Our findings reveal a gradual
weakening of buccopharyngeal respiration and a strengthening of costal inspiration along the
evolutionary lineage. The study demonstrates the dynamic interaction between lung volume,
oropharyngeal expansion, and the activity of the respiratory musculature. We conclude that reptiles
are a crucial class for understanding the "metamorphosis" of respiratory mechanisms, which
ultimately led to the formation of the aspiratory type of breathing characteristic of mammals.

Keywords: Evolution of respiration, buccopharyngeal respiration, costo-pulmonary
respiration, amphibians, reptiles, respiratory musculature, morphophysiology.
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Tepuoninvcoka docniona cmanyis Incmumymy eemepunapnoi meouyunu HAAH,
M. Tepronins, Tponeiibycua 12, 46027.

Anomayia. Y cmammi nokasamo pe3yibmamu NOAbOSUX MA J1aOOPAMOPHUX OOCTIONCEHD
BNIUBY cOpMY | cXeM CAOIHHA HA YPOICAUHICMb CYYBIMb N1A8AHOU 8)Y3bKOIUCMOI NPOMA2OM 080X
POKI8 00CNIOMNCEeHHsl, BUKOHAHUX 8 YyMo8ax 3axionozo Jlicocmeny. 3a pezyrivmamamu 00CHiONHCEeHHS
BU3HAYEHO, WO HAUOIIbUWL CNPpUAMAUGUMYU OJiIs POCMY MdA PO36UMKY POCIUH O]l (POPMYEAHHS
NPOOYKMUBHOCMI POCIUH NABAHOU BY3bKOIUCNOL BUABUNUCL YMOBU 8 3-U PIK BUPOUWYBAHHS, AKI
3a6e3neyunu ypojicauricmos cupoi macu cyysimo y medxcax 5,11-5,55 m/ea.

Bcmanosneno, wo cepeo cxem cadinna Oinbwr eghexmusHnoro Oyna cxema 60x60cm; 3a
Ppe3yIbmamamuy YacmKu 6NIUgy elemenmia 00caioy yeti NoKazHuk énaugas Ha 48,4 —49,1%.

Buacnioox nposedenoeo 0ocnioxcents 8Us81eH0, Wo CHOCMEPIeandcs AHAN02TYHA MeHOeHYis
BNIIUBY OOCHIONCYBAHUX (PAKMOPIE HA YPOICAUHICIb CYYBIMb ABAHOU 8Y3bKOAUCIOT. Onmumanvti
3HAYeHHsl 8 CepeOHbOMY 3a POKU O0CTIOJCeHb ompumano 6 mexcax 10,36-9,83 m/za na eapianmax 3a
cxemu cadinna 60x60cm. Ilokaznuxu Ha yux eéapianmax nepesuuiysaiu 3HA4eHHs KOHMPOJIbHO2O0
sapianmy 6ionosiono na 8,14 ma 2,61%. Ha gcix iHuux 00Ciiodicy8anux apianmax cnocmepieanocs
3MeHweH s ypodcatiHocmi pociun Ha 3,65-11,17% nopisHano i3 KOHMPOILHUM 8apIAHMOM (cxemda
caoinns 75x75 cm, copm Mancmeo). Minimanvui noxkazuuxu 8,5 Im/ea ompumano 3a cxemu cadinHs
45x45cm, copmy Jlooown Brio.
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3a ompumanumu pesyrbmamamu 00CHiONHCEeHb 3POONIEHO BUCHOBOK, WO 8 YMOBAX 3aXiOHO20
Jlicocmeny OoyinbHo eupowyeamu naeandy 6y3vkoaucmy 3a cxemoro 060x60cm. V 2-u pik
supowyy8anHs Hatuoiivwul euxio 4,21 m/ea cyysime 1a8anoU 8y3bKOIUCHOT OMPUMAHO HA 8apiaHmi
3a cxemu cadinns 60x60cm wo na 4,47% Oinvue 6i0 koumponto (cxema 75X75cm). V¥ mpemiii pix
Haubinbue 3navenus 6,15 m/ea 3a cxemu 60x60cm, wo € dinvuwum 8i0 konmpono na 10,81% .

Kniouogi cnosa: nasanoa 8ysvkoaucma, cxemu CAOiHHs, COPMU, VPOICAUHICMb CYYBIMb,
OUCnepCitiHull ananis.

IMocranoBka npodJemu. JlaBanna By3bkonucta (Lavandula angustifolia Mill.)
OaraTtopiuHa TpaB’sSHUCTa pOCiIvHA poAuHu [ myxokponuBoBi (Lamiaceae) [1-2], mae
IIMPOKUHN CHEKTpP 3aCTOCYBaHHs, HacaMIlepel B KyJiHapii, MEeIUIIMHI, apoMaTeparii,
KOCMETHIIl Ta MoOyTi [3-4], a TakoX 11 BUKOPHUCTOBYIOTh SIK TIPSHICTb, JJIS1 TOTO 1100
BUTOTOBUTH edipHi omii lle dymoBuil 3acmoOKIMIMBUNA, aHTHUCENTHYHUN 3acid [],
BUKOPHUCTOBYIOTh JJISi apoMaTH3alii npuMilieHb [7-8], BIANSKyBaHHS KOMax, AyXKe
MOMYJISIPHA SIK IEKOpaTUBHA pociauHa [9-12].

OcCHOBHI TUIONII M1 JJABaHI0I0 PO3TaIlIOBaHl B OCHOBHOMY B KpuMy 1 Ha miBHI
Vkpainu. JocmipkeHHs 13 1Li€l0 KyJbTypOlO BHKOHYBaJIM BIAMOBIIHO /O yMOB
BHUPOIIYBaHHS B perioHax ii KyJbTUBYBaHHs. OCTaHHIM 4acoOM CYTTEBI KJIIMaTH4HI
3MIHHM, OCOOJIMBO MIJBUIICHHS TEMIIEPATYpPHOIO PEXHUMY 1 3MEHIICHHS KIJIBKOCTI
OMaiB COPUSAIOTH KYJbTUBYBAHHIO JJABaHAM BY3bKOJHMCTOI1 Y JIICOCTENOBIH 30H1. [IpoTe
HAyKOBUX JJAHUX II0JI0 BUPOIIYBAaHHS KYJIBTYPH B arpOKIIMAaTUYHIX YMOBAX I11€1 30HU
HEJIOCTaTHhO. TOMYy HaMM TIPOBENEHI JOCIIKEHHS OKPEMHX €JIEMEHTIB TEXHOJIOT1i
BHUPOITYBaHHS KYJIbTYpH 3 BpaxyBaHHSIM 1i IIHHUX BJIACTUBOCTEH, 110 € OCOOJIUBO
aKTyaJIbHUM.

AHaJi3 ocTaHHIX aocjailkeHb i myOJikamii. 3a pe3ynbTaTaMu JOCIIKECHb
daxisiiB C. A. I'magumesa, Ans Hacip Eitsin, B. B. JIyus, O. I1. I'ya3enko Bu3HaueHo,
10 CepeIHS BPOXKAMHICTD JTaBaHIU B YKpaiHi cTaHOBHTH 6,5-7,0 T/ra, a TaKOX 110 13
11€i KITbKOCTI BpoXkaro MoxkHa otpuMatu 110 100 kr edipHoi onii. BoHa € HallIHHIIINM
npoayKTy nepepoOku naBanau [13]. ABropamu O. €. Mapkosceka, JI. B. CBuaenko,
I. I. Crenienko BctaHoBieHo, y 2016-2018 pp., 1m0 Ha#OUIBIINNA YpoKaid KBITKOBOI
CUpOBUHU Ha | pocnuHy ojaepkaHo y Lavandula hybrida Reverenon, 1o nepeBuiiye
el nokasHuk B 3,2 pasza ans Lavandula angustifolia Mill. Haitbinery ypoxxaiiHICTb

KBITKOBOI CHUPOBUHU ojepxkaHo y Lavandula hybrida Rev. — 9,4 Tt/ra, mpo
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nepeBuiyBaiio B 1,9 pasza Lavandula angustifolia Mill. — 5,0 1/ra [14]. BctanoBieHo
O.A. Koranenko, M.M. Kopxogsa, H.I'. Iloi1, O.J]. Ocranenko Ta iH.., 1[0 Ha JaHUI
yac, B YKpaiHi Hillla BUPOLTYBaHHS €(ipOOTIHUX 1 TIKAPChKHUX TPaB € Ty>K€ BYy3bKa, 1
3pocTae y 3B’S3Ky 3 KJIIMaTMYHUMHU 3MiHamHu. EdipooniiiHi KyabTypH, JTiKapChKi
POCTIMHH Y PO3BUTKY arpo0i3Hecy 3aiiMaroTh HaOLIbII MepCrneKTUBHE Miclie y cdepi
excropty. Takox 1laBaHa — 1€ IOCUTh apoOMaTHa POCIUHA, IKY peati3yoTh y BUTIISIII
KBITKOBUX OYKETIB 3 CyXOIIBITY pociuHu [15-16].

MeTta 0oc/IiIzKeHHsI — BU3HAYUTH YPOJKaWHICTh CYIIBITh JIABAaHIAHM BY3bKOJIUCTOL
1 9aCTKy BIUTUBY KOKHOTO €JIEMEHTY JIOCIITy 3aJIeKHO Bijl COPTY Ta CXEMH CaJ[iHHS B
yMmoBax 3axigHoro Jlicoctemy.

VY nmocunijii BUBYANIHCS Taki (PakToOpH:

» A — copt (Mancren, Jlogmon bio);

» B — cxema caninnsa (45x45, 60x60, 75x75). Bci o0miku criocTepekeHHS
BUKOHYBAJIU 32 3aTAJIbHONPUIHATUMU HAYKOBUMHU y POCITHHHUIITBI METOTUKAMMU.

Bukisaa ocHoBHOro marepiamy gociaimkednnsi. Hamri mocnmipkeHHsS TOKa3aiu,
mo B ymoBax 3aximHoro Jlicocremy siaBanma By3bkosmcta (Lavandula angustifolia
Mill.) 3qaTHa 3a6€3neunTr yposkaiiHICTh CUPOi Macu CyIIBITh y 2-i piK BUPOIIYBaHHS
B Mexkax 3,40-4,03 T/ra 3a7€XHO B/l COPTIB Ta CXEM CaJIiHHSI 1 TOTOTHO-KIIMaTHIHUX

yMoOB (Tabm.1).

Tabauns 1 — YpoxaifHiCTh CyIBITh JIJABaHIU BY3bKOJIHUCTOI 3aJIEKHO BiJl CXEM

caJliHHS Ta copTy, T/ra (2024 p.)

Copt CxeMa caiHHS [ToBTOpPHICTH
(paxTop A) (paxTop B) I I il v Cepenne

45x45

Munstead 3,62 3,64 3,55 3,58 3,60

60x60 4,28 4,18 4,23 4,14 4,21

75x75(K) 4,08 4,01 4,00 4,04 4,03
45x45

Loddon 3,41 3,34 3,44 341 3,40

Blue (K) 60x60 4,10 4,16 4,06 4,10 4,11

75x75 3,79 3,71 3,86 3,87 3,81

HIP 995 —0,10; A —0,06; B — 0,05
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OntumanbHUM MOKa3HUK YPOKAMHOCTI oTpuMaHo y copty Mancten 4,21 T/ra 3a
cxemu camiaaa 60x60 cMm. MiniManeHe 3HaueHHS — 3,40 T/ra BIAMIYEHO 3a CXEMH
caninas 45x45 cm y copty Jlomnon biro.

Y Tperiii pik BUPOIIYBaHHS YPOXKAMHICTH CHPOi MacH CYIBITh JIaBaHIU

BY3bKOJICTOI BapitoBajia y mexax 5,11-5,55 1/ra (Tabn.2).

Tabauus 2 — YpokaiHICTh CYIIBITh JJaBaHIU BY3bKOJIMCTOI 3aJI€KHO Bl CXEMU

caaiHHs Ta copTy, T/Ta (2025 p.)

Copr CxeMa caJiiHHS IToBTOpHICTH
Cepenne
(daxrop A) (daxrop B) I 11 111 1\Y
45x45 522 537 5,00 534 523
Munstead 60x60 6,08 6,01 6.20 6,31 6.15
75x75(K) 5,68 5.44 551 5,56 5.55
45x45 5,04 5.11 5,06 521 5.11
]g‘l"dd("% 60x60 5,81 5,58 5,74 5,76 5,72
ue 75%75 5,53 5,30 5.44 541 542
HIP 005 — 0,12; A—0,07; B — 0,11

Pesynbrat aucnepciifHOrO aHaji3y TOKa3alu, M0 COPTH Ta CXEMHU CaIiHHS
POCTIMH JIaBaHIH BY3bKOJIMCTOI JOCTOBIPHO BIUIMBAIN HA YPOXKANHHICTh CUpPOi Macu. Y
2025 porrl HaHOLIBIIUK BUX1J BpoKaiHOCTI 6,15 T/ra oTpuMaHO 3a CXeMH CaJiHHS
60x60 cM, y copty Mancten. Haiiripun nokasauku otpumano 5,11 y copty Jlogonn
biro 3a cxemu 45x45¢Mm.

Ha yposkaiiHicTh TaBaHIU BY3bKOJUCTOI HANCHIIBHIIIE BIUIMBAJIA CXeMa CaIiHHS
(daktop B) — na 48,4 —49,1% Ta copt (daktop A) — Ha 28,2-30,2%. Pazom dakropu
BITMBanu Ha 16,8—18,6% (main..1).

3a pokamMu JOCHIKEHHS CHoOcTepirajgacs aHajloriyHa TEHJEHIIS BIUIUBY
JTOCTDKYyBaHUX (DaKTOpPIB Ha YPOXKAMHICTh CYLBITh JIaBaHJIU BY3bKOJHUCTOI.
OnTuManpH1 3HAYE€HHS B CEPEIHROMY 3a POKHU JOCIIKEHb OTpUMaHo B Mexax 10,36-
9,83 1/ra Ha BapiaHTax 3a cxemu caaiaHsA 60x60cwM. IToka3HMKM Ha IIUX BapiaHTax
NEepPEeBUIIYBAIM 3HAUYECHHSI KOHTPOJBHOTO BapiaHTy BiAmoBinHO Ha 8,14 ta 2,61%

(main..2). Ha Bcix IHIHUX MOCTIPKYBaHMX BaplaHTaxX CIIOCTEPIrajocs 3MEHIICHHS
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16,8 &0 30,2

m A (copr) B A (copr)
48,4 M B (cxema cagiiHHA) B B (cxema cagjiHHA)

HAB HAB
2 iHWi W iHWi

PucyHnok 1 — Yactka BIIIMBY €JIEMEHTIB JOCTIAY Ha YPOXKANHOCTI CYLBITh JJaBaHAH
BY3bKOJIMCTOI 3aJIe)KHO B TOCIIKyBaHUX (pakxTopis (2024-2025 pp.)

ypoxkalHOCT1 pociuH Ha 3,65-11,17% nopiBHSAHO 13 KOHTPOJIBLHUM BapiaHTOM (cxema
caainHsg 75x75 cm, copt Mancten). MiHiManbHe 3HAU€HHS YPOKaHHOCTI OTPUMAHO 32

cxemu caniaas 45x45¢cwm, copty Jlomon bito.

75x75

60x6

45x4

-15,00 -10,00 -5,00 0,00 5,00 10,00

M Loddon Blue B Munstead

PucyHnok 2 — BiiMiHHOCTI TOPIBHSHO 13 KOHTPOJIEM 3a YPOXKaHOCTI CYLIBITh
JIaBaHM BY3bKOJIMCTOT 3aJICKHO BiJI COPTY Ta CXEM CaJiHHA, %

(cepenne 3a 2024-2025pp.)
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BucHoBOK.

3a pesynbTaTaMud JOCHIKEHb BHU3HAYEHO, IO y 2-H pPIK BHUPOIIYBaHHS
HANOUIBIINI BUX1JT YPOXKAMHOCTI CYLIBITh JIABaHIU BY3bKOJIUCTOI oTpuMaHo 4,21 T/ra
Ha BapiaHTi 3a cxemu caginHg 60x60cMm 1o Ha 4,47% Ounblie Bl KOHTPOIHO (CXxema
75x75cm). Y Tpertiii pik HailOutbine 3HaueHHs 6,15 T/ra 3a cxemu 60x60cwm, 110 €
OumbmuM  Bixg KoHTpomto Ha 10,81% BigmoBimHo. JlocHmimKEeHHSM TOBEIACHO
JOIIILHICTh BUPOIIYBAHHS JJaBaH/IM BY3bKOJIMCTOI B yMoBax 3axigHoro Jlicocteny 3a

cxemoro camiaag 60x60cM.
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Abstract. The article shows the results of field and laboratory studies of the influence of
varieties and planting schemes on the yield of narrow-leaved lavender inflorescences during two
years of research carried out in the Western Forest-Steppe. According to the results of the study, it
was determined that the most favorable conditions for the growth and development of plants for the
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formation of productivity of narrow-leaved lavender plants were the conditions in the 3rd year of
cultivation, which provided a yield of raw mass of inflorescences in the range of 5.11-5.55 t/ha.

It was established that among the planting schemes, the 60x60cm scheme was more effective;
according to the results of the share of influence of the elements of the experiment, this indicator
influenced 48.4-49.1%.

As a result of the study, it was found that there was a similar trend in the influence of the studied
factors on the yield of narrow-leaved lavender inflorescences. The optimal values on average for the
vears of research were obtained in the range of 10.36-9.83 t/ha on variants with a planting scheme
of 60x60 cm. Indicators for these variants exceeded the values of the control variant by 8.14 and
2.61%, respectively. All other studied variants showed a decrease in plant yield by 3.65-11.17%
compared to the control variant (planting scheme 75x75 cm, Munstead variety). The minimum
indicators of 8.51 t/ha were obtained with a planting scheme of 45x45 cm, variety London Blue.

Based on the results of the research, it was concluded that in the conditions of the Western
Forest-Steppe it is advisable to grow narrow-leaved lavender according to the 60x60 cm scheme. In
the 2nd year of cultivation, the highest yield of 4.21 t/ha of narrow-leaved lavender inflorescences
was obtained in the variant with a planting scheme of 60x60 cm, which is 4.47% more than the control
(75x75 cm scheme). In the third year, the highest value of 6.15 t/ha was obtained for the 60x60cm
scheme, which is 10.81% more than the control.

Key words: narrow-leaved lavender, planting schemes, varieties, inflorescence yield, analysis
of variance.
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Anomayia. Cos eadxciusa 60606a Kynemypa, aka eupiuye npoobremy oeghiyumy pociunHo20o
oinka i oscupy, noainwye azomuui oananc rpynmy. Payionanvno nobyoosana cucmema y00oOperHs.
003601A€ OMpPUMYB8AMU  BUCOKY [ HNOBHOYIHHY BPOMCAUHICMb HACIHHA COi  ypaxoeyrouu
ACPOKNIMAMUYHI PU3UKU 30HU Bupowsyéanus. Ili0 uac nonvogoeo excnepumenmy po3Kpumo
2eHemUYHULl NOMeHYIal copmie coi, 006e0eHO0 epekmusHicms 3acmocysants inokyaianma XiCmix
Coss ma mikpooobpusa bacgoniap y nepioo eecemayii, wo cnpuse nokpawerHo pobomu
HOOYIAYIUHO20 anapamy ma RiOsUwye ypoocauHicms Kyaemypu. Pesynbmamu cnocmepesiceHs
6naU8y Mikpooobpusa bacgoniap na gopmysanns nooynayiinoeo anapamy y (asi yeiminusa coi
NoKa3anu nepesuujentsi Konmpoaio na eapianmi 2 na 1+1, na éapianmi 3 na 4+0, na eapianmi 4 na
2+1 no copmy Maxowni. Ilepesuwennus xoumponaio no copmy Bamcou na eapianmi 2 na 1+0, na
sapianmi 3 Ha 3+1; na eapianmi 4 na 2+1, mooi sk y ¢hazi y ¢hazi ymeopenus 606i6 coi noxazanu
nepesuwjents Koumpoato Ha eapianmi 2 Ha 4+0, na eapianmi 3 na 7+1; na eapianmi 4 na 5+I no
copmy Maxoni. Ilepesuwenns konmponto no copmy Bamcon na eapianmi 2 na 3+0, na eapianmi 3
Ha 6+1; na eapianmi 4 na 4+1. Ilpubaska coi na eapianmi 2 ckraoana 8,3%, na eapianmi 3 — 12,4%
(ye HatBuWULl NOKA3HUK y eKCnepumMenmi), Ha sapianmi 4 npupicm 30invwuecs na 8,7%. Havimenwa
icmomua piznuys y oocioi ckaaoana 0,12. Pe3yromamu noabosux 00Cniodicenb niomeepotcyiomsy
egpexmuenicmo guxopucmanns inoxynauma XiCmix Coss ma mikpooobpusa bacgoniap y ¢asi 3—5
aucma + 6ymouizayii i pekomeHoyromucs 011 supowiysanns y Llenmpanvnomy Jlicocmeny Vkpainu.

Knrwouoei cnosa: cos, Hooynayiunui anapam, azpoKiiMamudti puUKU, Yypo#CauHicme.

Berym.

Bruus cuctem yno0peHHs Ha SKICTh ClJIbChKOTOCTIONAPCHKOT MPOAYKITT € OTHUM
3 KJIFOYOBUX KpUTEPIiB ix €(hEeKTUBHOCTI. Cucremy yA0OpeHHS
CLIbCHKOTOCTIOAAPCHKUX KYJBTYP CIIA PO3IIANATH K MOTYXHHUM PEryJsiTOp SKOCTI
BpOXKalo, a He JuIe sAK 3acid migBuIIeHHS ypokaiHocTi [1].  SkicTh

CLIIBCBKOTOCIIOIAPCHKOT MPOIYKIIiT BKJIFOYAE B ce0€ BMICT piI3HOMaHITHUX OPTraHIYHUX
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CHOJIYK, TaKUX SIK OIIKW, BYIJIEBOJW, KUPHU Ta BITaMIHHU, LIO0 XapaKTepPU3YIOTh
MOKUBHY IIHHICTh TMPOAYKIli, a TaKoXX 30aJaHCOBaHICTh 3a Makpo- 1
MIKpOeJIEeMEHTaMH, TEXHOJIOTTUHY SIKICTb [4].

Cos € nyke BaXJIMBOIO KYJIbTYpPOIO, SIka MOKE BUPIIIUTH MpoOaeMy aediruTy
POCIMHHOrO OlnKa 1 XKUpPY, MOJIMIIATA a30THUM OalaHC IPYyHTY Ta 30UIBIIUTH
BUPOOHUIITBO XapUYOBUX MNPOAYKTIB [7]. Jlume mpaBuibHO MOOyJOBaHAa CHCTEMa
yAOOpEHHs J03BOJIUTh OTPUMATH BHCOKY 1 TOBHOI[IHHY BPOKaMHICTh HACIHHS COl
YPaxoBYIOUH arpoKIIMaTHYHI PU3UKH. BpaxoByrouw 1€, BaXKJIMBO BECTU HAJICKHUUN
JOTJIsi 32 KYJBTYPOIO COi Ta BUKOPUCTOBYBATH ONTHMAaNIbHI METOAM YAOOpEHHS i
THOKYJISILIT JUISI IOCATHEHHS HaWKpaIluX pe3yabTatiB [5].

O0’exT | mpeaMeT A0CTiTKEHb

OG’exT nmochipkeHb — MiAOIp ONTUMaIbHUX KOMMO3UIli Ta (a3 BHECEHHs
MIKpOJ0OpUB I OTPUMaHHS CTaOlIbHUX YpOKaiB yIbTPapaHHIX COPTIB COi.

Meta Ta 3aBAaHHS JOCTiTKEHHS

Meta po6oTH — BHUBUYEHHS BIUMBY 1HOKYJSIHTY XiCtik Cosi y ToO€IHaHHI 3
M1PKUBIICHHSAM MiKpo100puBoM bacdomiap Ha pO3KpPUTTS COPTOBOTO 1 TEHETUYHOTO
MOTEHIIIATy COi B 3QJISKHOCTI BIJl arpOKJIIMaTUYHUX PU3UKIB Y Mepioj] Bererartii. s
pOro OyJI0O BHUPIIIEHO HACTYIHI 3aBIAHHS: 3a PO3BUTKOM HOAYJILIMHOIO amapary
POCTHH coi Ta ypoxaitHocti y 2024 potii.

AHaJi3 JiTeparypu

VY HayKOBHX MpaIlsix BiJJ3HAUYEHO, 110 BAKIMBOIO OCOOJMBICTIO COT € 1i 31aTHICTh
0 eHA0CHUMO103y 3 a30TdikcyrounMu cyobaktepismMu — puzobismu. Lledt mporec
a3zoT(ikcalii BiI0yBa€eThCS y ClielialIbHUX OyJIb00UKaX, iK1 YTBOPIOIOTHCS Y CUMO1031
3 puzoOismu [6]. Lle mo3Bossie coi 3aM0BOJIBHATH CBOIO MOTPeOy B a30Ti depes
cuMO10TpoHE KUBJICHHS, 10 POOUTH MOXJIMBUM BHPOIIYBaHHS coi 0e3 abo 3
MIHIMAIBHAUMH J03aMu a30THUX a00puB [1]. TlepeamociBHa miAroTOBKA HACIHHS
THOKYJISTHTaMH JI0 CIBOM € OJTHUM 13 KJIFOYOBHMX 3aXOJIB JJIS peani3ailii reHeTUIHOTO
MOTEHIIJly Cy4acHUX COPTIB cOi 1IHTEHCHUBHOro tumy. lle momomarae 3a0e3nedyuTu
JpPYXH1, PIBHOMIPHI Ta 370pOBI CXOAHW 3 TOJAJBIIOK BHUCOKOKI a30T(HIKCYHOYOI0

3IATHICTIO MMOCIBIB.
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JlociKeHHST HAyKOBITIB MATBEPIKYIOTh, IO IS M ATPUMKH Ta CTUMYJTFOBAaHHS
(h1310JI0TIYHUX TIPOIIECIB PO3BUTKY COi PEKOMEHAYETHCS MPOBOJUTH IO3aKOPEHEBI
M1PKUBIICHHS. MIKPOJOOpUBaMHU, SIKI MICTSATh MIKPOEJIEMEHTH Y O10JI0T1YHO aKTUBHIM
dbopmi, 30kpema y dopmi xenatiB [2-4]. Lle ocob6amBo BakivBo B Ti (ha3u Bererarlii
pPOCIUH COi, KOJIM BOHM OCOOJMBO YYTJMBI JI0 HECTadl EJIEMEHTIB >KHUBIICHHS.
JlonaTkoBe BHECEHHS MIKpPOEJIEMEHTIB y XeJaTHiM opmi Jornomarae 3a0e3NeyuTH
POCIMHU CO1 HEOOXIIHUMHU TOXUBHHUMHU PEUYOBHMHAMH, TMOKpalye iXHi (i310J710T14HI
MPOLIECH Ta CIpHUsi€ 30UTBIICHHIO BpoxkaitHOCTl. BaxkinuBo BpaxoByBatu (pa3u Bererarii
POCIIHH JJIsl ONTUMAJIBHOTO BHECEHHS MIKpOJ00pHUB, 00 3a0€3MeUuTH iM HEOOXIIHY
MIATPUMKY Y KPUTUYHI MOMEHTH POCTY [5].

MeToau nocaiKeHb

[TonwoBuii #1 1a00OpPaTOPHUN — CIOCTEPEIKEHHS 32 PO3BUTKOM HOIYJISAIIMHOTO
amapary pOCJIMH cOi Ta yposkaitHOCT1 y 2024 portti. MeTo1 CTaTUCTUKY I O0YHCIICHHS
HAaWMEHIIIOT 1CTOTHOI PI3HUIN AOCTIAY. ATpPOTEXHIKa KyJbTypH Yy MAOCHiAl —
tpaguuiitHa. OcHoBHe ynoOpeHHst N30P60K60. Coptu ynpTpapanHi MaxoHi Ta
Barcon. Ilnoma mocmigHux ainsHok — 50M% moBTopHicTE — 3-pasoBa. OGpoOKy
MikposioopuBoM bacdomiap npoBogunau y dasi 3-5 nmucra; y ¢asi 3-5 qucra +
OyTtoHizamii; y ¢asi Oyronizarii. HaciHHs coi momepenaso nepes ciBO00 00poomm
inokynstHom XiCrik Cos Bim BASF. IpyHTOBI Ta arpokiiMaTH4Hi XapakTepUCTUKH
TepuTOpli JochipKeHHs: BMIcT rymycy B mapi 0-30 cm cknagae 3,4-3,65 %, o
BKa3ye€ Ha JIOCUTh J0OpY POAIOUYICTH I'PYHTY. KHCIOTHICTH IPYHTY KOJIMBA€THCS B
Mexax 6,3-6,7, 1 xapakTepu3yeThCs SIK HeHUTpaiabHe. BMICT JIETKOT1IpOII30BaHOTO
azoty — 160 Mr/kr rpyHTy, hochopy — 78 MI/KT IpyHTY, OOMIHHOTO Kajito — 124 mr/kr
IPYHTY. ATpPOKIIMAaTU4YHI PUBUKU CYHPOBOJKYBAINCA PI3KUMH  KOJIMBAHHIMHU
TeMmrepaTypu y IepioJi Bererarlii, HU3bKOK TIPYHTOBOIO BOJIOTICTIO Ta TPHUBAJIOIO
nocyxoro. [1ia0ip reHeTHYHO MOTYKHUX YIbTPApaHHIX, CTPECOCTIMKUX COPTIB, HABITH
3a eKCTpeMaJbHUX (aKTOpPIB JaB MOXKJIMBICTh OTPUMATH CTaOUIBHUN ypoxkaii

KYJBTYpPHU.
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dopmyBaHHS HOAYJSIIMHOTO arapary coi CIoCTepirajiv y JiBa Mepiogu: Mija Jac

IBITIHHA 1y (pa3i yrBopeHHsa 60018 (Tabmumi 1, 2).

Tab6anus 1 — Brius mikpogoOpusa bacdomniap Ha popmyBaHHS HOLYIALIIHHOTO

amapary coi ((pa3a 1BITIHHS)

Bacdoiap B?:w(bomap BaC(bom.ap
Coptu KoHnTpo:s . y ¢a3i 3-5 nucra + y asi
y ¢a3i 3-5 nucta . N
OyToH13aii OyToHi3ari
MaxoHi 9+1 10+2 13+1 112
Barcon 8+£2 942 11+£1 10£1
Aemopcwvra po3podka

Pesynpratu cmocrtepexxeHb y (a3l LBITIHHSA COi TOKa3aldd NEPEeBUILEHHS

KOHTPOJIIO Ha BapiaHTi 2 Ha 1+1, Ha BapianTi 3 Ha 4+0; Ha BapianTi 4 Ha 2+1 1o copTy

Maxomni. [lepeBuiiieHHst KOHTPOJIIO TI0 cOpTy Batrcon Ha BapianTi 2 Ha 1+0, Ha BapiaHTI

3 Ha 3+1; na BapianTi 4 Ha 2+1.

Tab6anus 2 — Brimus mikpogoOpusa bacdomniap Ha popMmyBaHHS HOYJIALIIIHHOTO

amnapary coi (¢paza yTBopeHHs 000iB)

Bacdoiap B?:w(bomap BaC(bom.ap
Coptu KoHnTpo:s . y ¢a3i 3-5 nucra + y asi
y ¢a3i 3-5 nucta . N
OyToH13aii OyToHi3ari
MaxoHi 13+1 17+1 2042 18+2
Barcon 13£2 162 19+£1 17+£1
Aemopcwvka pospodka

Pesynbratu cioctepexkensb y (a3i yrBopeHHs 0001B COi MOKa3aan MePeBUIIICHHS

KOHTPOJIIO Ha BapiaHTi 2 Ha 4+0, Ha BapiaHTi 3 Ha 7+1; Ha BapiaHTi 4 Ha 5+1 1o copTy

Maxomni. [lepeBuiiieHHst KOHTPOJIIO TI0 copTy Batrcon Ha BapianTi 2 Ha 3+0, Ha BapiaHTI

3 Ha 6%1; Ha BapianTi 4 Ha 4+1.

Kpari nokazuuku podoTH HOAYJISLIMHOTO armapary coi BiiMidalid Ha BapiaHTI 3

00poOKkoro MikpoaoOpuBoM y (asi 3-5 nucra + OyToHi3aIli Ha 000X copTax.
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OCHOBHUM TOKAa3HUKOM, SIKHA XapakTEepU3ye JAOUUIBHICTb YIPOBAIKECHHS
OKpPEMHUX €JEMEHTIB TEXHOJIOT1i BHUPOIIYBaHHS KyJbTYpH Ta iX EKOHOMIUHY

€(EeKTUBHICTD € YPOXKANHICTH cOi (Tabmuis 3).

Taéauus 3 — BrimuB 06po6ku mikponodbpuBom bacdomiap Ha ypoxkaliHICTh COpTIB

coi (cepeHi TOKa3HUKH )

YpoxaiiHicTb, T/Ta
. [TpubaBka
Bapiantu IToBTOpEHHS N
1 > 3 Cepenne ypoxaro, %
KoHTpoJib 2,23 2,57 2,48 2,42 -
bacdoxiap 2,54 2,62 2,71 2,62 8,3
y ¢a3i 3-5 nmucra
Bacgomiap
y (asi 3-5 nucra + 2,74 2,66 2,75 2,72 12,4
OyToHi3arii
bacgomiap 2,55 2,71 2,63 2,63 8.7
y ¢a3i Oyronizatii
HIPg 05 0,12
Asmopcobka pospobka

3a pe3ynbTaTamMu AOCTIIKEeHb MprOaBKa coi Ha BapiaHTi 2 ckianana 8,3%, Ha
BapianTi 3 — 12,4% (11e HallBUIIIMI1 TOKa3HUK Y €KCIIEPUMEHTI), Ha BapiaHTi 4 MpUpICT
30uThIUBCA Ha 8,7%. Halimenia ictoTHa pi3HuIlsd y pociiai ckinanana 0,12,

IlepcneKTHBH MOJATBIIOT0 PO3BUTKY I0C/iIKEHb

[Tomanpimmii po3BUTOK AOCIIIKEHBb BILUTUBY MIKPOOIOJIOTIYHUX MpEenapariB s
1HOKYJISILIIT COi Ta KOPUTYBAHHS CUCTEMH YJIOOPEHHS IIUISIXOM BHECEHHSI MiKpOJ00pUB
XEJaTHOTO TOXO/PKEHHS Tepeadavae mijgoip HOpM BHECEHHS Ta ONTUMalIbHUX (a3
PO3BUTKY KYJBTYpPH JIJIsl COPTIB PAaHHBOI Ta CEPEIHBOT TPy CTUTIIOCTI.

BucHoBkwu.

Y po60oTi O6ya0 pO3ISHYTO MOEAHAHHS 1HOKYJIALI Ta MIKpOYJOOpPEHHS y pi3Hi
da3u po3BUTKY COi yibTapaHHiX copTiB Barcon 1 Maxoni. OTpumaHi pe3ynbTaTh
JOCITIIDKEHb, MATBEPKYIOTh €(pEKTUBHICTh IMMOEIHAHHS PEKOMEHOBAHUX MpenapaTiB
XiCrik Cos Ta mikpoodpusa bacdomiap y ¢a3zi 3—5 nucra + OyToHi3aIlii coi B yMoBax
arpokimiMaTiyHux pusukiB IleHTpansHoro Jlicoctenmy VYkpaiHu 1Jii OTPUMAaHHS

CTaOUIbHUX YPOXKaiB KyJIbTYpH.
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Abstract. Soybean is an important legume crop that solves the problem of vegetable protein
and fat deficiency, improves the nitrogen balance of the soil. A rationally constructed fertilization
system allows for high and full-fledged soybean seed yields, taking into account the agroclimatic
risks of the growing area. During the field experiment, the genetic potential of soybean varieties was
revealed, and the effectiveness of using the inoculant Histic Soybean and the microfertilizer Basfoliar
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during the growing season was proven, which helps improve the work of the nodulation apparatus
and increases crop yield. The results of observations of the influence of the microfertilizer Basfoliar
on the formation of the nodulation apparatus in the flowering phase of soybean showed an excess of
control in variant 2 by 1£l1, in variant 3 by 4+0; in variant 4 by 2«1 for the Mahony variety. The
control was exceeded by the Watson variety in variant 2 by 1+0, in variant 3 by 3+1; in variant 4 by
2+1, while in the phase of soybean formation, the control was exceeded by the Mahony variety in
variant 2 by 4£0, in variant 3 by 7+1, in variant 4 by The control of the Watson variety was exceeded
in variant 2 by 3+0, in variant 3 by 6x1, in variant 4 by 4+1. The increase in soybean yield in variant
2 was 8.3%, in variant 3 - 12.4% (this is the highest indicator in the experiment), in variant 4 the
increase increased by 8.7%. The smallest significant difference in the experiment was 0.12.5+1. The
results of field studies confirm the effectiveness of using the inoculant HiStic Soybean and the
microfertilizer Basfoliar in the 3-5 leaf + budding phase and are recommended for cultivation in the
Central Forest-Steppe of Ukraine.
Key words: soybean, nodulation apparatus, agroclimatic risks, yield.

Crartts Binnpasiena: 24.07.2025
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MOPIBHAJIBHUI AHAJII3 PE3YJIBTATIB ATPOXIMIYHOI'O MOHITOPUHTY
ITPYHTY 1] BATATOPITYHUMU HACAKEHHSIMU (BUPOILIYBAHHS 3A
OPI'AHIYHOIO TEXHOJIOI'IEIO) TA BATATOPIYHUMU TPABAMUA

(BUPOIIIYBAHHS 3A TPAJIUIIMHOIO BE3NECTUIUIHOIO TEXHOJIOT'IEIO)
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Anomauia. Monimopune Ipynmis € 8ancIusuM iHCmMpyMeHmoMm OJisl OMPUMAHHS AKMYATbHOL
iHpopmayii npo ixHill cmawu, WO 00380JA€ NPOSHO3YEAMU 3MIHU 8 IPYHMOBOMY NOKPUBI ma
naavysamu epekmusHi 3axoou 05 3anobicantns tioco deepadayii. Hayxosyi akyenmyroms ysazy na
MOMY, WO CbO2OOHI NUMAHHS eKOJI02IYHO Oe3NeUH020 BUKOPUCTNAHHS MA BIOHOGIEHHS 3eMellb CIAE
ocobnuso axmyanvHum. Mema 00cnioxHceHHs: nonsgeac y BUKOPUCMAHHI IPYHMOBO-EKON02IYHUX
NOJI20HI8, OJis1 KOMNIEKCHO20 AHANI3Y KIHUO0BUX ASPOXIMIUHUX XAPAKMEPUCMUK MA IX NOPIGHATbHULL
ananiz. OCHOBHUM MUNOM IPYHMIE Mepumopiti 0O0CHIONCEHHI € MEeMHO-CIPi ONi0301eHi TPYHMU.
Boonouac 06’ekmu — 6Oacamopiuni HacaddcenHs (3a OpPeaHIYHOK MEXHOI02IE) ma Nnocisu
bazamopiunux mpas (mpaouyitHa Oe3necmuyuoHa MexHON02IA) MONCYMb Oymu po3YiHeHi 5K
€KOJI02IYHO cmabinizyioui mepumopii. Ananiz npoeedeno2o0 MOHIMOPUHSY IPYHMI8 HA OLISAHKAX 3
Oa2amopiuHuMU HACAONCEHHAMU (3a OP2aHIYHON0 MEXHONO02IE) ma bazamopiuHux mpaeax (3d
be3necmuyuonol0 MexHoN02I€I0) 0a€ MONCIUBICIMb CMBEPONHCYBAMU, WO OP2AHIYHA MEXHON02IA
BUPOWYBAHHS OALAMOPIYHUX HACAONCEHD (20PIX 80NOCLKULL) CNPUSIE OiNbUL WUBUOULOM) BIOHOBIIEHHIO
POoOYOCmI IPYHMY V NOPIGHAHHI 3 6e3necCmuyuoHO0 MEXHONI02IEN BUPOUYB8AHHS 6A2amopiuHUX
mpas (cmoxkonoc 6e3ocmuii), npome HA Yi MEXHOO02II He Malomb CYMMEBO20 GNIUEY HA KUCTOMHICMb
MEeMHO-CIPUX ONiO30]IeHUX IPYHMIG.

Knrouosi cnosa: monimopune tpyHmy, a2poximMiuti NOKA3HUKU, POOIOYICMb [PYHMY, OP2aAHIYHA
MexHON02IsA, be3necmMuyuoOHa MexHoa02isA, 0a2amopiuri HACAOIICeH s, Oa2amopiuHi Mpasu.

Beryn.
Exonoriuyna mecrabinizaliisi 3eMelb, 3MEHIIIEHHS POJIIOYOCTI IPYHTIB Ta IMIUPOKE

MOIIMPEHHSI TMPOIECIB 1X Jerpajaiii, $SK CBIIYaTh JOCTIKEHHS HAyKOBIIIB,
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aKTyalli3yloTh MOTpedy B CYTTEBUX 3MIHAX IMIAXOAIB M0 OpraHizaiii arpapHoi
JISUTBHOCTI Ta YIPaBIIHHS TPUPOJOKOPUCTYBAHHSM [2].

MOHITOPHHT I'PYHTIB BiIirpa€ KIOYOBY pOJib y 3a0€3MeUeHH] aKTyaJIbHUX JAaHUX
po iXHIN CTaH, 10 JIa€ 3MOTy IepeadadyaTd MalOyTHI 3MIHM B IPYHTOBOMY TTOKPHUBI
Ta PO3pOOJIATH KOMIIEKCHI 3aX0MU JIJIsl 3amo0iraHHs Woro aerpanaiii. Jlocmiaauku
HAroJOUIyIOTh, 110 MUTAaHHS €KOJOTIYHO Oe3MeYHOr0 BUKOPHCTAHHA 1 BIJHOBJICHHS
3eMesb HUHI HabyBae 0co0IuBoi yBaru [1].

[IprunHaMu CTBOPEHHSI CUCTEMHU MOHITOPUHTY IPYHTIB € HACAMIIEPE] KOHTPOJIb
Ta 3ano0iraHHs HEraTMBHUM IIpollecaM y TPYHTOYTBOPEHHI, 30KpeMa TaKUM SIK
3MEHIIEHHS] BMICTYy TyMYyCy, BWJIYTOBYBaHHs KaJjbllil0, arpodi3uyHa aerpajaarfis
I'PYHTIB, BTOPUHHE 3aCOJICHHS 1 OCOJIOHLIIOBaHHSI, BOJJHA €po3is Ta BiTpoBa epo3is [3].
CyyacHl BUKIHMKH, SIKI MOCTalOTh y LIbOMY KOHTEKCTI, BUMararoThb BIPOBAKEHHS
e(deKTUBHUX MEXaH13MiB BIUIMBY JJIs BUPIIIECHHS 3a3Ha4€HO1 MPOOIEMH.

O0’exT | mpeaMeT A0CTiIKEHb

OOG’eKTOM JOCTIKEHHSI € TEMHO-CIpl OIIJI30JIeHI IPYHTH, IO OXOIUTIOIOThH
TEPUTOPIi MiAMPUEMCTBA, IO 3aiMAETHCSI OPTaHIYHUM CaIBHUIITBOM 1 TOCJIJIHI OIS
I1JT OCIBOM CTOKOJoCcy Oe3ocToro IlonaTaBchbkoi Jep)kaBHOI CUTIbCHKOTOCTIONAPCHKOT
nocaignoi cranuii imeni M.I. BaBunoBa Inctutyty cBunapctBa ta AIIB HAAH y
mexax micta [lonraBa. [Ipeamerom AOCHIIKEHHS BHUCTyNa€ MOPIBHSUIBHUNA aHAII3
BMICTYy XIMIYHUX €JIEMEHTIB 1 TyMyCy Yy TEMHO-CIpUX OMiA30JIC€HUX IPYHTaX Ha
JOCIII)KyBaHUX TEPUTOPISIX.

Meta Ta 3aBIaHHS JOCTiIKEHHS

Merta nociiIKEeHHs MOJsra€ y BUKOPUCTaHHI IPYHTOBO-EKOJIOTTYHUX TOJIITOHIB,
Ui KOMIUIGKCHOTO aHaji3y KIIOYOBHUX arpoXiMIYHMX XapakKTEepUCTUK Ta iX
MOPIBHSUTLHUYM aHaJI13.

OCHOBHMMHM 3aBJAaHHSIMHU JOCTIDKEHHS € JIeTalbHE TOPIBHSJIBHUM aHai3
XIMIYHUX €JeMEHTIB Yy TIpyHTaX 3a BEJCHHS OPraHidHOTO CaJIBHUIITBA Ta

BUPOIIYBaHHS 0araTOpIyHUX TPaB 3a 0€3MECTUIIMAHOIO TEXHOJIOTIELO.
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AHaJIi3 JiTeparypu

MeToo MOHITOPUHTY IPYHTIB € OTpUMaHHs 1HQopmarllii, HEoOXigHOI It
MPUAHATTS PIllieHb, SKI COPsIMOBaHI Ha CTaOLTI3aIlil0 Ta MiJBUINECHHS X SIKOCTI,
€KOJIOT13allil0 arpapHOTro BUPOOHUIITBA 1 JTOCATHEHHS KJIFOUYOBOI ITIJII — €KOJIOTIYHO1
ctabubHOCTI TepuTopii [1].

KirouoBuMH MMOKa3HUKaMH ISl OLIIHKU MPOIIECIB IPYHTOYTBOPEHHS € €MHICTh
KaTIOHHOTO OOMiHY, PIBEHb I'yMyCy Ta PYXOMHUX TyMYCOBUX PEUYOBHH, aKTHUBHA,
OoOMIHHa M TIAPOJITUYHA KHUCIOTHICTb, @ TaKOX KOHIIEHTpaIlisi pyxoMux ¢GopMm
OCHOBHHUX MakKpo- 1 MikpoesieMeHTiB kuBjieHHs [4]. Cepen Qpi3MYHUX BIACTUBOCTEH
oco0nMBa yBara NPUIAUISAETHCA UIUIBHOCTI IPYHTY, WOrO BOJOIMPOHUKHOCTI Ta
CTPYKTYypHO-arperaTHOMy CKJiaay. bioloriuHy akTHUBHICTh IPYHTY OILIHIOIOTH 3a
TaKUMH TIpollecaMu, SIK aszoTdikcailis, HiTpudikaiis, AeHITpudikaiis Tomo. 3a
BITHOCHO KOPOTKHI IEpioJ I'PYHTOBI CHCTEMH BTpPATHJIM 3HA4YHY YacTUHY CBOIX
MPUPOIHUX FEHETUUYHUX XapaKTEPUCTHK, 10 MPU3BENIO JI0 iX Mepexoay B KaTeropito
AHTPOIIOT€HHO 3MIHEHUX IPYHTIB [5].

Ha AHTPOIIOTEHHO 3MiHeHUX  TpyHTax  [lonmTaBchbkoi — JepskaBHOI
CLITBCBKOTOCIIONIAPCHKOT ToCiAHO1 cTaHIi iMeH1 M.]. BaBuioBa 3akiaaeHo 10Ciij 3
MOCIBY 3JIaKOBHX OaraTopiuyHux TpaB. Haiibisbiry KOpMOBY IIHHICTE CEpEI 371aKOBUX
TpaB Ma€ CTOKOJOC 0e30CTHil. 3aBISKU POy IIHHUX SKOCTEH BiH 3aliMa€ MPOBITHE
MicIle cepejl 6araTopiyHUX 3JIaKOBUX TPaB, SIKI € OCHOBOIO TPABOCTOKO MPUPOIHUX 1
CISIHUX CIHOKOCIB 1 TIACOBHII, IO CHPHSIOTH BITHOBJICHHIO €pOJOBAaHUX IPYHTIB
MOKPAIIYIOUH arpoxXiMiyHl XapakTEepUCTUKHU. Takok HAyKOBLSIMU [6, 7] DOCIHIIKEHO
CEJIeKIIHO-TEeHETUYH1 0COOIMBOCTI CEJIEKIIIITHOrO MaTepiany CTOKOJI0Cy 0€30CTOro B
ymoBax Jlicocrermy VYkpaiHu y pe3yibTari [diajielbHUX CXPEUlyBaHb Kpallux
KOJIEKIIIHHUX 3pa3KiB, IO OE3yMOBHO TMOKpaIly€ SK CTPYKTYpy IPYHTY, TaK 1
arpoXiMivHi MOKa3HUKH.

KoMmmiekc 3axomiB 3 MOHITOPUHTY JIOCHIUKYBAaHUX TEPHUTOPIM BKIIOYAE
JMHAMIKy OpraHIuYHOi PEYOBUHH, XIMIYHUX €JIEMEHTIB Ta 1HIUX (akTopiB. KpiM Toro,

3MIIACHIOETHCS OIIHKA €()EeKTUBHOI POIOYOCTI IPYHTIB IIJISXOM aHaNi3y MOKAa3HUKIB
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BPOXKaHHOCTI 1 SKOCTI MPOAYKIli POCIMHHMIITBA, 110 JIOCTaTHHO TMOBHO Bijo0Opaxkae
CTaH I'PYHTIB Y KOHTEKCTI arpoeKOJIOTIYHO1 CTIMKOCTI [2].

MeToau A0cCaiKeHb

Bia6ip rpyHTOBHX 3pa3KiB 3/IIMCHIOBABCS 3a cTaHAapTamu, BusHaueHumu JJCTY
4281:2004, mo rapaHTye BUCOKY TOUYHICThH 1 JOCTOBIPHICTH JAHUX JUISl MOJAJIBLIOTO
aHami3zy.

JocnipkeHHs: po0 TPYHTY MNPOBOJUIIOCS B CIEliali30BaHii J1abopaTopii 3
MOHITOPHHTY Ta arpoxiMiuHoi macrnoptu3aiii Ha 6a3i [lonTaBcekoi ¢iil gepxkaBHOT
yCTaHOBH «IHCTUTYT OXOpOHHU IPYHTIB YKpainu» Ta adopatopii AgRII TOB «Arpii
VYkpaina». AHaJi3 BUKOHYBAJIY 3TAHO 3 MPUUHATUMHU METOAMKAMHU, 110 3a0€3MeUyI0Th
MaKCHMaJIbHY TOUHICTh Ta y3rO/DKEHICTh pe3yibTaTiB. OcoOIMBUN aKLIEHT pOOUIIH HA
€pOJIOBAaHUX IPYHTaX, SIKI 3HAXOISATHCS Ha 3EMEJIbHUX YTiJIAX 3 OpTaHidYHUM
BUPOIIYBaHHSIM OaraTopiuHux HacafkeHb. LI rpyHTH MaloTh croenudivxi
XapaKTEPUCTHUKH, IO BIIPI3HAIOTH 1X BiJl MOBHOMPOMIIBLHUX, 1 TOMY MOTPEOYIOThH
3aCTOCYBaHHS OCOOJMBUX MiAXOAiB. EpomoBani Teputopii AOCHIIHOI CTaHIi, e
BHUPOIIYIOTh Oaratopivufi TpaBu (CTOKOJOC O€30CTHIl), XapaKTepU3YIOThCSl 3HAYHOIO
PI3HOMAHITHICTIO CTYTI€HIB 3MHUBAaHHS, 10 YCKJIAJHIOE BU3HAYEHHS MEX IUISHOK,
B1101p TIPOO 1 OIIHKY SKOCTI 3eMeb. J[Jis Takux 3emens Oyu po3poOIieHi CcretiaibHi
METOJIMKH, SIK1 I03BOJISIFOTH 3a0€3MEeUNTH TOUHE TOCIIKEHHS iX arpoXiMiYHOTO CTaHy
Ta HaJIaTH peKoMeHaaIli st ePeKTUBHOTO BUKOPUCTAHHS [8, 9].

Pe3yabTaTu 10C/1iI2KeHDb

OCHOBHUM THUIIOM IPYHTIB TEPUTOPIA JOCIIIKEHHS € TEMHO-Cipi OMIA30JICHI
IpyHTU. BogHouac 00’ ekTr — GaratopiuHi Haca>KeHHs (32 OpraHiYHOIO TEXHOJIOTIELD)
Ta MOCIBU O0araTopiyHUX TpaB (TpagulliiiHa O€3NeCTUIIMIHA TEXHOJIOTIS) MOXYTh Oy TH
PO3ILIHEHI K €KOJIOTTYHO CTab1113yI041 TEPUTOPIi.

JIJist TEeMHO-CIpUX OMIA30JICHUX IPYHTIB MicTa [lonTaBu BU3HAYEHO €TATIOHHUI
CKJIaJl TyMycCy: y BepxHboMy mmapi IpyHTY (0—20 cm) iioro BmMICT cTaHOBUTH 3,5 %, y
cepeaqupomy tmapi (2040 cm) — 3,1 %, a B raubmomy (40-60 cm) — 1,6 %.
HopmatuBuuii mokasHuk pyxomux ¢opm dochopy Ta Kamio mjs HUX TPYHTIB

BCcTaHOBJIeHUM Ha piBHI: 7,3 Mr/100 r rpynTy misa docdopy ta 7,7 mr/100 r anis kaniro.
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[lomo k1CIOTHOCTI, piBeHb PH MJ11 TEMHO-CIpUX OIIJI30JICHUX IPYHTIB BU3HAYEHO SIK
5,9. HocmmkeHHsMu 3adikcoBaHO I1CTOTHI 3MiHM B MoOpdosorii mux IPYHTIB,
BKJIIOYAIOUYHU TpaHC(OpMallilo iX CTPYKTYPH, YTBOPEHHS TUIIOBUX OPHHUX Ta MiJOPHUX
TOPU30HTIB, BAHUKHEHHSI HOBUX MPOIIAPKIB 1 HETUMOBUX CTPYKTYypHUX THUMIB. Kpim
TOTO, BOHH BIJJ3HAYMIIN 3MEHIIIEHHS 3arajJbHOI MOTYKHOCTI TPYHTOBOTO MTPOQ1ITIO.

3a pesynbTaTamMu arpoxiMigyHOro aHamizy (tabmwmii 1, 2) MaemMo TOPIBHSIBHI
XapaKTePUCTHKH JUISI OCHOBHUX arpoXiMiYHUX MOKAa3HUKIB POAKOYOCTI IPYHTY — TYMYC

Ta MaKpOCJICMCHTHU.

Ta6auus 1 — BmicT rymycy y rpyHTax Ha JOCIHIKYBaHUX MOJIroHax, %

Poku nmpoBeneHHs Bararopiuni TpaBu (cTOKOIOC bararopiuHi HacaKEeHHS
MOHITOPHUHTY IPYHTIB 0e3ocTuii) (Topix BOJIOCHKUHA)
2016 2,36 2,27
2020 2,38 2,44
2023 2,51 2,86
Aemopcwvka pospodka

Y 2016 poul mpoBeAEHO MOHITOPUHT IPYHTY MOJITOHIB Mepes 3aKiIaJaHHSIM
nociiay 3 OaraTOpiuyHMMH TpaBaMHM Ta 3akKjaJaHHsIM caay (3a Opra”HiyHoOmo
TEXHOJIOT1€r0). BMICT TyMyCy Ha JIJISHIIL 31 CTOKOJIOCOM OYB BHUIITUM 3a MOKA3HUK Ha
TUISTHIT TIPY 3aKJ1afianHi OaraTopiyHux Hacakenb Ha 0,09%. JlmHamika miiBUIICHHS
PIBHS pOJIIOYOCTI HA JOCIIIIHIN AUISIHII 31 CTOKOJIOCOM 0€30CTHUM y MopiBHSHHI 3 2016
poxom ckiagae 0,02% y 2020 pomi ta 0,15% y 2023 pori. JluHamika Ha TIASHIN 13
OaraTopiYHMMH HAaCaDKCHHSIMH MAa€ HACTYIHI IMOKa3HUKH POCTY TIOPiBHSHO 3
2016poxom — Ha 0,17% y 2020 poui Ta Ha 0,59% y 2023 poui. [lopiBHIOIOUN TUHAMIKY
YTBOPEHHSI OpPraHiuHOI PEYOBHMHHM Ha JOCHIJHUX MOJITOHAX, MOXEMO CKa3aTH, IO
BIIHOBJICHHSI POJIIOYOCTI TMPH BUPOIIYBAaHHI 3a OPTaHIYHOK TEXHOJIOTIEIO
BiIOYBAa€ThCA IHTEHCUBHIIIE 3a pPaxyHOK BHECEHHS OpraHiYHUX J0OpUB Ta

MYJIbUyBaHHS.
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Tadoauus 2 — Bmict azory, hocdopy Ta kajiro Ha JOCHIPKYBAaHUX MMOJITOHAX, MI/KT

Bararopiuni TpaBu bararopiuni HacaKeHHs
Poku (cTokos10C 6€30CTHIA) (ropix BOJIOCHKHIA)
MIPOBEICHHS
MOHITOPHHTY .. . | Pyxomui1 | Pyxomuii .. . | Pyxommii | Pyxomuii
: AMOHIMHMI . AMOHIMHUI .
TpyHTIB asor (NH) dochop KaJrii asor (NH4) dochop KaJii
Yl (Py0s), (K20), | (P20s), (K20),
2016 21,9 147.,4 116,7 15,2 77,76 77,76
2020 23,43 150,63 120,88 18,6 91,1 122,8
2023 25,26 148,71 125,33 20,3 132,3 151,1
Aemopcwvra po3podka

3 Tabmuii 2 6ayuMMo, 0 Ha 000X IMOJITOHAaX CIOCTEPIraeThCsl TEHJEHINIS 0
MiBUIICHHS BMICTY a30Ty, (ocdopy 1 kamito y rpyHrti. [Ipote, ciaia BIAMITUTH, 110 Yy
2016 porrl moOKa3HUKH HA AUJISHII OaraTOpIYHUX TpaB OyJIv 3HAYHO BHIIII 32 MOKA3HUKHU
JUJISTHKY 3 6araTopiyHUMH HacaDKeHHSAMU. Tak, Ha AUISHII 3 0araTOpiYHUMU TpaBaMu
(cTokosoc 0e30CcTuii) BMICT aMOHIMHOTO a30Ty migBumuBcs Ha 1,53-3,36 mr/kr;
NnoKa3HUK pyxoMoro dochopy migpuiuBes Ha 1,31-3,23 MI/Kr; BMICT pyXOMOTO
KaJtiro 30utbmmBes Ha 4,18-8,68 mr/kr. Ha ginstaIn 3 6araTopiyHUMU HAaCaKEHHSIMHU
OTpUMAJIM HACTyNHI TOKa3Huku y nuHamimi: NHy 3,4-5,1 mr/kr; P,Os 13,34-
54,54 mr/kr; K;O 45,04-73,34 mr/kr. [IopiBHSHHS MOKa3HUKIB 3 IOCTITHUX TOJIITOHIB
Jla€ MOXKJIMBICTb CTBEP/KYBaTH, IO 32 OPraHIYHOI TEXHOJIOT1i BMICT €JIEMEHTIB Y
IPYHTax 3 OaraTOpiYHUMH HACaPKCHHSIMHM BHIIWKA 3a TIOKa3HWKH IIOJITOHY 3
OaraTopiYHUMH TpPaBaMH.

[Toka3HUK KUCIOTHOCTI IPYHTY Ha AOCIIIKYBaHUX JUISTHKAX MOJAaHO y Tabmui 3.

Tabauns 3 — [Toka3HUK KHUCIOTHOCTI IPYHTY Ha JOCIIHKYBaHUX MOJTIrOHAX

Poku nmpoBeneHHs Bbararopiuni TpaBu (CTOKOIOC Bararopiuni HacamKeHHS
MOHITOPHUHTY IPYHTIB 0e3ocTuii) (ropix BOJIOCHKUHA)
2016 6,5 6,65
2020 5,71 5,73
2023 5,87 5,83
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3 Tabaui 3 6a4uMo, M0 TEMHO-CIpHIl OMIA30JICHUN TPYHT Ma€ TEHACHIIIIO 0
IIJIKUCIICHHS MPOTATOM POKIB JOCIIKEHb, OYEBUJIHO, 110 Oe3mocepeHii BIUIUB Ha
Taki 3MIHA MarOThb KHCIJIOTHI ONaay Ta HU3bKUN BMICT OPTraHIYHOI PEYOBHHH, IO
XapakTepHO JUIsl Takoro Tumy IpyHTy. Ha momironi 3 OararopiyHUMH TpaBamMu
MOKa3HUK KUCIOTHOCTI 3HM3uBcS Ha 0,63-0,79; Ha momiroHi 3 OararopidyHUMH
HacapkeHHssMu Ha 0,82-0,92. TlopiBHsUIBHMI aHami3 OTPUMaHUX IMOKa3HUKA Ja€
M1JCTAaBU CTBEPPKYBATH MPO MPUPOJIHI YNHHUKH BIUIMBY HA IMIJKUCIICHHS IPYHTY.

IlepcnekTHBYM MOAAJIBIIOTO PO3BUTKY I0C/iIKEHb

[lepcrnekTHBOIO MOAANBIIUX MOHITOPUHTOBUX JOCTIPKEHbh HaA JUISHKAX 3
0araTopiyHUMH HACAJKEHHSMHU (OpraHidyHa TEXHOJIOTIs) Ta OaraTOpiYHUMH TPaBAMHU
(Oe3mecTuLMHA TEXHOJIOTIS) € AOCTIIKEHHS! BMICTY OpraHI4HOTO BYTJIELIO MOPS 3
arpoxXiMiYHUMU TTOKa3HUKAMHU POIFOYOCTI.

Buchosku.

AHaii3 TPOBENEHOTO MOHITOPUHTY IPYHTIB Ha JUISHKaX 3 OaraTopiyHUMU
HAaCa/DKCHHSIMHU (32 OpraHiyHOI0 TEXHOJIOTi€) Ta OararopiyHuUX TpaBax (3a
0€3MeCTUIIUIHOI TEXHOJIOTIEI0) Ja€ MOXJIMBICTh CTBEPIKYBaTH, IO OpTaHidyHA
TEXHOJIOT1s] BUPOIIyBaHHS 0araToOpiyHUX HACAHKEHb (TOPiX BOJIOCHKUIA ) CTIpUsI€ OB
HIBULIOMY BIJHOBJIEHHIO POJIOYOCTI IPYHTY Yy HOpPIBHAHHI 3 O€3MEeCTUIUIHOIO
TEXHOJIOT1€I0 BUPOITYBaHHSI 0araTopiyHUX TpaB (CTOKOJOC O€30CTHil), MpOoTe Ha IIi
TEXHOJIOT1i HE MalOTh CYTTEBOTO BIJIUBY Ha KUCIOTHICTh TEMHO-CIPUX OMIiJ30JIEHUX

IPYHTIB.
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Abstract. Soil monitoring is an important tool for obtaining up-to-date information about their
condition, which allows predicting changes in soil cover and planning effective measures to prevent
its degradation. Scientists emphasize that today the issue of environmentally safe land use and
restoration is becoming particularly relevant. The purpose of the study is to use soil-ecological
polygons for a comprehensive analysis of key agrochemical characteristics and their comparative
analysis. The main type of soil in the study areas is dark gray podzolized soils. At the same time,
objects such as perennial plantings (using organic technology) and perennial grass crops (traditional
pesticide-free technology) can be considered as ecologically stabilizing areas. Analysis of soil
monitoring conducted on areas with perennial plantings (using organic technology) and perennial
grasses (using pesticide-free technology) allows us to state that organic technology for growing
perennial plantings (walnut) contributes to a faster restoration of soil fertility compared to the
pesticide-free technology of growing perennial grasses (spineless grass), however, these technologies
do not have a significant impact on the acidity of dark gray podzolized soils.

Key words: soil monitoring, agrochemical indicators, soil fertility, organic technology,
pesticide-free technology, perennial plantings, perennial grasses.
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Abstract. Helicoverpa armigera (Hiibner), commonly known as the cotton bollworm, is one of
the most destructive pests affecting tomato (Solanum lycopersicum Mill.) cultivation worldwide. Its
polyphagous nature, high reproductive potential, and resistance to insecticides present significant
challenges for pest management. This study aimed to evaluate the efficacy of biological control using
two entomophagous agents—Trichogramma spp. (egg parasitoid) and Habrobracon spp. (larval
ectoparasitoid)—against H. armigera in greenhouse-grown tomato crops. Monitoring of pest flight
activity was conducted using pheromone traps at a density of one trap per hectare, while pest
population assessments were based on fruit inspections of 100 plants across four replicates.
Biological agents were released in two applications targeting different pest generations.
Trichogramma was applied at 1.5 g/ha during peak moth activity and again at 1.0 g/ha after five
days. Habrobracon was released at 500 individuals/ha upon detection of third-instar larvae and
repeated after three days. The combined application of these biological agents led to a significant
reduction in H. armigera populations—by 4 to 6 times compared to pre-treatment levels. The average
biological efficacy reached 73.5% for the second generation and 82.9% for the third. These findings
confirm the high potential of integrated biological control strategies for effective and environmentally
sustainable management of Helicoverpa armigera in protected tomato cultivation.

Key words: Helicoverpa armigera, tomato, biological control, Trichogramma, Habrobracon,
greenhouse, integrated pest management, pheromone monitoring

Introduction.

Tomato (Solanum [lycopersicum Mill.) is among the most widely cultivated
solanaceous vegetable crops globally and holds the second position in significance
after potato in numerous countries. Identified thirteen insect pests associated with

tomato crops, predominantly from the orders Lepidoptera, Coleoptera, and Hemiptera.
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The major insect pests affecting tomatoes include the fruit borer (Helicoverpa
armigera Hibner), whitefly (Bemisia tabaci), jassid (Amrasca devastans Ishida),
leafminer (Liriomyza trifolii Blanchard), and the potato aphid (Myzus persicae). The
fruit borer, Helicoverpa armigera (Hiibner), 1s recognized as the most damaging pest
of tomato. Commonly referred to as the gram pod borer, American bollworm, or tomato
fruit borer, it can inflict crop losses of up to 40-50% [3]. Early instar larvae primarily
feed on foliage, flower buds, and blossoms, while later instars bore into developing
fruits, making them unfit for market [4]. Its broad host range, capacity for multiple
generations per season, migratory behavior, high reproductive potential, and resistance
to many insecticides make this pest particularly challenging to manage [5, 6]. Globally,
H. armigera is responsible for annual agricultural losses estimated at around 5 billion
USD [7]. In tomato production, it contributes to significant reductions in yield, ranging
from 20% to 60% depending on infestation levels [8—10].

Helicoverpa armigera belongs to the order Lepidoptera, family Noctuidae. The
adult moth is 18-20 mm long, with a wingspan of 3.5-4.0 cm (Figure 1). Males are
generally larger than females. Eggs are small (up to 0.6 mm in diameter),
hemispherical, and turn nearly black when parasitized by Trichogramma spp. Larvae
vary in color, most commonly yellowish-green (Figure 2).. The pupa is 16-20 mm in

length, with two slightly curved spines at the posterior end of the abdomen [11].

Figure 1 — Adult moth of the cotton bollworm

ISSN 2663-5712 132 www.sworldjournal.com



SWorldJournal Issue 32 / @art 2 %

Figure 2 — Tomato fruit damaged by cotton bollworm larvae

Monitoring populations of lepidopteran pests is most effectively and efficiently
carried out using pheromone traps. These allow for the assessment of seasonal
population dynamics and provide accurate timing for the implementation of targeted
control measures. The economic threshold for H. armigera on tomato is 20 males per
trap over a 3-day period (or 5 larvae or 15-20 eggs per 100 plants during the budding
stage, and 40-90 eggs during fruit setting).

The use of pheromone and chromotropic (colored sticky) traps enables precise
detection of pest hotspots, prediction of infestation timing and intensity, assessment of
seasonal activity, and thus optimization of control measures to increase their efficacy
[12].

Although natural enemies (entomophagous insects) play a role in regulating pest
populations, their natural impact is often insufficient. One component of integrated pest
management (IPM) is the seasonal augmentation of biological control agents, which
allows manipulation of agroecosystem dynamics during periods of low natural enemy
abundance. A key beneficial group in this context is Trichogramma spp.
(Hymenoptera: Trichogrammatidae), which enrich agrocenoses with effective

parasitoids [13].
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The release of Trichogramma can reduce H. armigera populations by 60%—-80%,
especially when combined with regular pest monitoring and appropriate cultural
practices [14]. Findings from the article "Biological control of Spodoptera spp. with
Trichogramma spp. in tomato crops” confirm the high efficacy of Trichogramma
species in suppressing H. armigera infestations in tomato fields, particularly under
organic farming systems [15].

Main text.

The success of biological pest control using entomophagous insects can depend
significantly on the timing of their release and the population density introduced into
the field. In modern tomato production systems—as well as in other agricultural
crops—particular attention is given to the safety of plant protection strategies while
maintaining high levels of efficacy. It is well established that many chemical control
agents contain potent active substances that may adversely affect human health and
agrobiocenoses. Their use contributes to environmental pollution, accumulation of
pesticide residues in agricultural products, and, consequently, poses a serious threat to
human health.

The objective of the present study is to assess the efficacy of applying the egg
parasitoid Trichogramma spp. and the larval ectoparasitoid Habrobracon spp. for
population control of the cotton bollworm (Helicoverpa armigera) in greenhouse-
grown tomato crops.

To monitor the flight dynamics and seasonal activity of the pest on tomato
plantations, pheromone traps were deployed at a density of one trap per hectare.
Population assessments of Helicoverpa armigera were conducted by inspecting tomato
fruits on 100 plants, selected from different locations within the field, with observations
replicated four times.

Due to the extended flight period of the pest, biological control agents were
applied twice. Trichogramma spp. were released at a rate of 1.5 g/ha during the peak
flight of Helicoverpa armigera adults, followed by a second application at 1.0 g/ha five
days later. Habrobracon spp. were introduced at the initial appearance of third-instar

larvae, at a density of 500 individuals per hectare, with a repeated release at the same
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rate three days later. Trichogramma was utilized to parasitize pest eggs, while
Habrobracon targeted the later larval instars.

The implementation of control measures against the cotton bollworm
(Helicoverpa armigera) is often complicated by the pest’s biological characteristics.
The larvae exhibit a concealed lifestyle, burrowing into tomato fruits, which limits the
effectiveness of most contact insecticides. As a result, pest management strategies
often rely solely on systemic insecticides. An effective alternative is the use of
entomophagous insects capable of reaching the larvae inside the fruit. Among these,
Trichogramma spp. are particularly effective, parasitizing the pest's eggs and
preventing larval emergence.

The first generation of H. armigera is typically low in number and develops
mainly on wild host plants; therefore, its impact on cultivated tomato crops is generally
minimal and often not taken into account in control planning. To determine the timing
of adult emergence for the second and third generations, pheromone traps were used
(Figure 3). These traps were installed in early June. The capture of 2—-3 male moths per
trap per day signaled the onset of oviposition and served as the basis for the timed

release of Trichogramma spp. for biological control of the pest population.

T .*__.'1-’

Figure 3 — Pheromone trap-based monitoring and control of cotton bollworm

(Helicoverpa armigera)
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To control the phytophagous pest, two biological releases of entomophagous
agents—7Trichogramma spp. and Habrobracon spp.—were carried out targeting two
generations of the cotton bollworm (Helicoverpa armigera). This approach resulted in
a significant reduction of pest population—by 4 to 6 times compared to the initial
levels.

The use of Trichogramma and Habrobracon on tomato plantations demonstrated
high efficacy. The average biological control efficiency reached 73.5% for the second
generation and 82.9% for the third generation of the pest.

The obtained results confirm the effectiveness of biological control in reducing
H. armigera populations and support its feasibility as a sustainable strategy for the
protection of agricultural crops.

Summary and conclusions.

Damage caused by the cotton bollworm (Helicoverpa armigera) is undoubtedly
one of the key limiting factors in global tomato production.

Ukrainian tomato producers have access to a wide range of both chemical and
biological pest management methods, including the use of synthetic insecticides,
biological control agents, and agronomic practices aimed at conserving and enhancing
populations of natural enemies.

In this context, excessive reliance on a single control strategy is considered
ineffective. It is advisable to implement an Integrated Pest Management (IPM)
approach, which involves the combination of complementary methods to effectively

suppress pest populations below the economic threshold level.
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Anomauisn. Helicoverpa armigera (Hiibner), 6inou 8i0oma sik 0a808HUK08A COBKA, € OOHUM i3
Hauobinew wKionusux ¢imoghacie, wo ypasxcaroms Solanum lycopersicum Mill. (momam) y
ceimosomy macuimabi. Ii nonigpazizm, eucoxa penpoOyKmuseHa 30amHicmb ma pe3ucmeHmHicns 00
IHCeKMuyuoie CmMeopms CYmmesi mpyoHowi 6 peanizayii epexmusHux 3axo00i6 KOHMPOI.
Memoto oanozo docniddicenusn 6y10 oyiHumu egheKmugHicms 0i002IYHO20 KOHMPOTIIO YUCETbHOCHI
Helicoverpa. armigera y meniuyHux HAcaod*CeHHAX momMama WIsIXOM 3ACMOCYBAHHA 080X
enmomoqpacie: anyeioa Trichogramma spp. ma auuunkosoco exkmonapasuma Habrobracon spp..
Monimopune nvomy imazo WKIOHUKA 30IUCHIOBANU 13 3ACMOCYBAHHAM (HEPOMOHHUX NACMOK i3
HOpMOI0 pO3MiujeHHs 00Ha nacmka Ha eexkmap. OONIK 4ucerbHOCMi CO8KU NPOBOOUNU ULIAXOM
8i3yanvHo2o 0210y niodie Ha 100 pocrumax y uomupbox nosmopeuHsx. bionociuni acenmu
BUNYCKAU 080PA3080, OPIEHMYIOUUCL HA (QeHopazu possumky wxionuxa. Trichogramma
3acmocosysanu y Hopmi 1,5 e/ea nio yac nixy ivomy imaeo ma nosmopro — 1,0 e/ea uepes n’amo 0io.
Habrobracon eunyckanu 6 xinokocmi 500 ocobun/ea npu 6usgneHHi cycenuyb mpemvbo2o 6iKy, 3
nosmopeHHam 4epe3 mpu 0obu. Kombinosane 3zacmocysannsi enmomocghazie 3abe3neuuno 3HauHe
3HUdICeHHA yucenvhocmi H. armigera — y 4—6 pa3ié nopisHAHO 3 NOYAMKOBUMU NOKAZHUKAMU.
Cepeons bionociuna egexmusnicmes cxknana 73,5 % 0ns opyeoeo nokoninus ma 82,9 % — ona
mpemvoco. Ompumani pe3yiomamu  NIOMEEPONHCYIOMb  GUCOKUN  NOMEHYIAN  IHMe2POB8aAHUX
Oionociunux cmpamezii 3axucmy Oisl epeKxmueHoco ma eKoN02iYHO 0e3neyH020 KOHMPOIIO
0aB0BHUKOBOI COBKU 8 YMOBAX 3AXULYEHO20 [PYHMY.

Kniouosi cnosa: Helicoverpa armigera, momam, 6ionociynuti xowmpons, Trichogramma,
Habrobracon, mennuys, inmezpoganuti 3axucm pociuH, hepoMOoHHUN MOHIMOPUHL.
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Annotation. It is established that higher viability of calves of the experimental groups markedly
affected the dynamics of their live weight. The live weight of calves 2, 3, 4 and 5th experimental
groups at birth was higher than in control by 1.5; 1.7; 2.4 and 1.8 kg, or 5.9; 6.6, 9.4 and 7.0%.
According to the data, calves of the experimental groups in the first 30 days after birth increased live
weight by 681-713 g, which is 32-64 g, or 4.9-9.8% more than in control. With the increase in age,
the difference between the average daily growths of the live weight of the calves of the experimental
and control groups decreased and in the second month of life was 4.4-7.6%, in the third-3.9-6.9, the
fourth-3.5-4.6%. At the age of 4 to 6 months, the growth of calves of the experimental groups
gradually decreased to the level of control, which is apparently due to the decrease in the prolonged
effect of the feed additive "Biomagn". It can be noted that proving the level of feed additive "Biomagn"
in the diet of dry cows to 7-13 g/ch/day contributes to increased viability and intensity of growth of
their calves in the first 3 months after birth by 4.6-8.2%. On the basis of complex zootechnical and
physiological-biochemical evaluation of the results of the experiment, we can conclude that the
optimal dose on the biotic feed additive "Biomag" for dry cows is 11 g/goal/day.

Knwuosi cnosa: mensma, payion, xopmosa 000a6Ka, HcU8A MACA,CYXOCMIUHI KOPOBU,
npupocmiu, 200i615

Introduction.

Obtaining a viable, functionally active offspring, and in subsequent and highly
productive animals is one of the most important problems of production. The solution
of this problem in ruminants is impossible without much attention to the processes of
scar fermentation. The degree of use of feed, the level of synthesis of LZHK and
microbial mass, which are very important components in providing the body with
complete protein and energy| 2].

Despite the fact that probiotics are often used as interchangeable with direct

feeding microorganisms (DFM), there is a slight difference in their determination of
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animal feeding. The US Food and Medicine Quality Management has identified DFM
as feed products that are believed to be or are a natural source of viable
microorganisms. More sidely, different definitions are used to describe probiotics [7 ].

Probiotic preparations are available in various forms, and their effectiveness
sometimes differs depending on whether they are mono- or multi-stretch. A new
approach to using probiotics is to use a combination of probiotics strains. It is believed
that this strategy has significantly affected the nutrition of animals, increased the
benefits of health and created even a more favorable balance of intestinal metabolism,
animal welfare and productivity than single -standing crops. They can be introduced in
several ways, but the oral method is most common in animal husbandry [ 1].

Most importantly, they should be "safe for use". According to the current bacterial
nomenclature, the International Code of Nomenclature should be used for the name or
classification of new probiotic strains. Despite the fact that probiotics are considered a
possible replacement of antibiotic growth stimulants, the mechanism of their action is
excellent. The impact of probiotics is species -specific and may also depend on the
physiological and immunological state of the animal, which is introduced [1,2 ].

Biomagn probiotic remedy is a kind of feed additive and is used to add a high
content of fiber, corn, soybean to diet. It can withstand the process of feed granulation
with a temperature of up to 850 C. It is mainly intended for the breakdown of anti -
nutrient necrochmaid polysaccharides, starch. It is used to restore the intestinal
microflora for antibiotic therapy, as well as as a detoxint. Due to additional release of
nutrients can be achieved improving feed conversion [5, 6 ].

Pe3yabTaTn g0cCaigxKeHb.

Since the level of completeness and balance of feeding of dry cows are directed,
on the one hand, to ensure their high in further milk, and on the other hand - to increase
the vitality obtained from them, in the experiment, along with the above issues, the
impact of different levels [3].

Dry cows should be constantly in a state of medium fatness, from which one
hundred percent depends on both indicators of reproductive capacity and subsequent

dairy productivity of animals. These indicators adversely affect both low and excessive
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feed consumption. Therefore, the basis of the first scientific and economic experiment
was the task of optimizing the feeding process by using the diet of dry cows of the feed
additive "Biomagn" in the diet of dry cows. [ 1].

During the experiment, the actual feed consumption was taken into account by
dry cows, once in a decade for two adjacent days.

The scientific and economic experiment was conducted in 5 groups of dry
analogues (10 heads each), of which 1 control and four (2, 3, 4 and 5) research groups
were allocated. Feeding of cows of all subject groups was carried out according to the
same diets. The difference was that the animals of the control group consumed the feed
of the main diet, and in the diets of cows 2, 3, 4 and 5th research groups were introduced
in addition to the biotic benefits "Biomagn" 7; 9; 11 and 13 g/goal/day [4 ].

As a result, the study of the level of probiotic feed additives did not adversely
affect the consumption of feed by subject animals.

The higher viability of calves of the experimental groups markedly affected the
dynamics of their live weight. Moreover, the difference in live weight was noted
immediately on the birthday of calves. As mentioned, the live weight of calves 2, 3, 4
and 5th research groups at birth was higher than in control by 1.5; 1.7; 2.4 and 1.8 kg,
or 5.9; 6.6; 9.4 and 7.0%.

In the monthly age, the calves of the experimental groups by live weight were
ahead of the control peers by 2.5-4.4 kg, or 5.6-9.8%, in 2-Miss-by 3.4-5.9 kg, or 5.2-
9.0%, in 3-month-by 4.2-7.3 kg, or 4,9-8 4.0-7.8% and at 6 months of age-by 4.1-8.5
kg, or 3.0-6.2%.

According to the data, calves of the experimental groups in the first 30 days after
birth increased live weight by 681-713 g, which is 32-64 g, or 4.9-9.8% more than in
control.

With the increase in age, the difference between the average daily growths of the
live weight of the calves of the experimental and control groups decreased and in the

second month of life was 4.4-7.6%, in the third-3.9-6.9, the fourth-3.5-4.6%.
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At the age of 4 to 6 months, the growth of calves of the experimental groups
gradually decreased to the level of control, which is apparently due to the decrease in
the prolonged effect of the feed additive "Biomagn".

Conclusions.

1. In general, it can be noted that proving the level of feed additive "Biomagn" in
the diet of dry cows up to 7-13 g/goal/day contributes to increased viability and
intensity of growth of their calves in the first 3 months after birth by 4.6-8.2%.

2. Therefore, on the basis of a complex zootechnical and physiological-
biochemical evaluation of the results of the experiment, we can conclude that the

optimal dose on the biotic feed additive "Biomag" for dry cows is 11 g/goal/day.
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Anomauin. Bcmanosneno, wo Oinvd 8UCOKA HCUMMEZOAMHICMb MeNam OO0CHIOHUX 2PYh
NOMIMHO NO3HAYUNACA HA OUHAMIYL iX dcusoi macu. dxcuea maca meaam 2, 3, 4 i 5-i docnionux epyn
npu HAPOOAUCeHHI OY1a BUU4OT0 NOPIBHSHO 3 KOHMpPOeM 8i0nogiono Ha 1,5, 1,7, 2,4 i 1,8 ke, abo 5,9;
6,6, 9,4 i 7,0%. Ak ceiouame Oani, mensma oocnionux epyn y nepuii 30 OHig niciisi HAPOOIHCEeHHSA
wooobu 30inbutysanu dcugy macy Ha 681-713 2, wo na 32-64 2, abo 4,9-9,8% oinvuwe, Hioc y
KOHmpoi. I3 30inbuleHHsAM 8IKYy PI3HUYA MIdNC CepeOHbO00D0BUMU NPUPOCMAMU  HCUBOL Macu
mensm 00CTIOHUX | KOHMPOLLHOI 2PYN 3MEHULY8ANACS | YoHCce HA OPY2OMY MICAYL HCUmms CmaHo8uLd
4,4-7,6%, wna mpemvomy — 3,9-6,9, uemeepmomy — 3,5-4,6%. V e6iyi 6i0 4-x 0o 6-mu micayis
IHMeHCUBHICMb pocmy measim OOCHIOHUX 2Py HOCMYNO80 3MEHULYBANACs OO0 Pi6H KOHMPOIIO, WO,
0UeBUOHO, NOB'A3AHO 13 3HUNCEHHAM NPOJOH2YIOUOi 0ii Kopmogoi dobasku «biomacny. Mooxcna
giOMImMuUmMuU, Wo 008eden s pieHs KOpMoBoi 0obasxku «biomazny 6 payioni cyxocmitinux Kopie 0o
7-13 2/20n/000y cnpusie ni0BUWEHHIO HCUMMEZOAMHOCMI MA THMEHCUBHOCMI pOCmY IX mensam y
nepwii 3 mic nicisi Hapoodicenus Ha 4,6-8,2%. Ha ocnogi xomniekcHoi 300mexuiunoi i ¢izionozo-
OIOXIMIUHOI OYIHKU pe3yTbmamie eKCNepuUMeHmy MOJCHA 3POoOumu BUCHOBOK NpO me, Wo
ONMUMATBLHOIO 003010 NPO OIOMUYHOI KOPMOB0T d0basku «biomasny  0na cyxocmitinux xopis € 11
2/eon/000y.

Knwuosi cnoea: menama, payion, Kopmoea 000a8Ka, HCuea Macd,cCyxOCMmiliHi Koposu,
npupocmu, 200i6Js
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Axmyanvnicmo. Kykypyosa € 00HI€N 3 HAUNPOOYKMUBHIWUX [ YHIBEPCANbHUX KYIbMYp,
BAHCIUBOIO OJI XAPUOBUX, MEXHIYHUX | eHepeemuyHux nompeo, a ii 3HaueHHs 3POCMAE 8 YMOBAX
KAIMAMUYHUX 3MIH, WO 3YMOBTI0E NOmpedy 8 YOOCKOHANeHHI meXHoNo02il supowyeants. Ilpodnema
00CNIOMHCEHHA NONSA2AE 8 HeOOCMAMHI adanmayii 2ycmomu CMOsIHHA KYKYpyo3u 00 0ion02iuHUX
ocobnusocmeti 2iopudie ma a2poOKIIMAMUYHUX YMO8, WO NPU3BOOUMb 00 NOPYUIEHHS OANIAHCY MIdHC
NIIOWe10 HCUBNEHHS, BUKOPUCTNAHHAM C8IMA, B0N02U U NOHCUBHUX ped08UH. L]e 3ymo6110€ nocunenns
BHYMPIUHBOBUOOBOI KOHKYPEHYIT, 3HUNCEHHS HCUMMEZOAMHOCMI POCIUH, 3MEHUEeHHs biomacu ma
spooicaiinocmi 3epna. Mamepianu i memoou. J[ocnioxcenns nposoounu énpooosxc 2021-2022 pp.,
Ha docrionomy noai Ilonmascvkoi depaicashoi cinbCbKko2ocnodapcvkoi docnionoi cmanyii im. M.1
Basunosa IC i AIIB HAAH Yxpainu. Knimamuyni i 2pyHmosi ymosu micysi Npo8edeHHs: 00CAI0HCEHD
yinkom 6ionosioarome 0Oiono2iuHuUM umocam KyKypyosu. Pezynemamu. Buseneno, wo eucoma
POCIUH KYKYPYO3U CYMMEBO 3ANEHCUMb 8I0 2YCMOmMuU CmebIoCcmor0, NPULOMY MAKCUMANbHI 3HAYEHHS]
Qixcysanuca 3a cepeownix pisHie winbHocmi. Peaxyis 2ibpudie wua 3miHy eycmomu €
COpMOCNeYUPIuHoO0: PAHHbOCMUSTL COPMU YYMAUBIWI, MOOI AK CepeOHbOCURN NPOSABIAIOMDb
Oinbwy cmabinvHicms mopgonociunux os3Hak. OnmumanvHa 2ycmoma CHpuse @Gopmy6aHHIo
MAKCUMATILHOL 8POACAUHOCI, KA 8UWOT0 OVaA Y 2iOpUdie 3 Mpusaliuum 8ecemayiinum nepiooom.
Bucnoexku. Bcmanosneno, wo eucoma i 8podicaiiHicmb KyKypyo3u 3anexcamv 6i0 CcOpmoux
ocobausocmeiti i cycmomu cmosinis. Onmumanvhi NOKA3HUKU cnocmepieanucs 3a winbHocmi 50—60
muc. pociut/ea, a 0ns 2iopudy JJH Meomuoa — 65 muc./2a. Haiisuwyy npooykmusHicms 3a6e3neyus
cepeonvocmuenuil J{K Bypwmun, wo niomeeposcye nepesacy 2iopuois 3 mpusaiiuium ecemayiiHum
nepiooom.

Knruoei cnosa: kykypyosa, 2iopudu, 2ycmoma pociut, UCOmMa pOCauH, YpO*CAUHICMb.

Beryn
BrponoBx ocTaHHIX JecATUpPiUb, KYyKypyA3a CTPIMKO BBIHILIAa A0 4YHCIa

HaMOUIBII MOMIUPEHUX 3€PHOBUX KYJBTYpP CBITY, HOCTYMAIOUHCh, 3a IUIOIIEIO TIOCIBY,
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JMILE MIIEHUI 03uMiH Ta pucy. Cepea 1HIIMX NOJIbOBUX KyJIbTYp il BUPI3HSE BUCOKA
MOTEHIIIHA 1 paKTUYHA MPOAYKTUBHICTh Ta KOPMOBA IIHHICTH SIK 3€pPHA, TaK 1 3€JI€HO1
Macu. Po3BuUTOK O10T€XHOJIOTIi PO3MIMPHUB MEPETIK HAMPSIMKIB 3aCTOCYBAHHS M€l
KyJbTYpH, 30KpeMa Ha TexHI4yHI 11i1. HabyBae mmpokoro nomupeHHs BUKOPHUCTaHHS
3epHa KYKypyA3HW, SIK BiJHOBIIOBAJIBHOIO JDKEpena €Heprii, uisi BUPOOHMIITBA
OioeTaHONy, a BEreTaTMBHOI MacH JJIsi BUpoOOHMITBAa Oiorasy. He MeHII wiHHOIO
[IEPEBArol0 KyKypyA3H € ii MOPIBHAHO BHCOKA BUTPUBAIICTH JI0 MOCYIIJIMBUX YMOB,
II0 rapaHTye CTaOUTbHY IPOAYKTUBHICTh KyJbTYpPH 32 IEPMAaHEHTHUX 3MiH KIIIMaTy Ta
nocujeHHsa #oro apigHocti. OpHak, ¢opMyBaHHS CTa0lIbHO BHCOKHUX BPOJXKAiB,
HapOIlyBaHHs BaJOBOTO BHPOOHHMLITBA 3€pHA KyKypyA3u Oyne mnpobOieMHuM 0e3
YAOCKOHAJICHHS ICHYIOUUX, PO3POOJICHHA HOBUX €JIEMEHTIB TEXHOJIOT11 BUPOIIlyBaHHS,
ajanranli ix 10 EKCTpEeMaJbHUX YMHHHUKIB IOrOAM 3YMOBIECHHUX TJI00aIbHUMHU
KIIIMAaTHYHUMH 3MiHaMHu [3-5, 9].

PiBeHb 3€pHOBOI MPOAYKTUBHOCTI KYKYpyA3W 3aJCKUTh BIJ pAxy sK
TEXHOJIOTIYHHUX, TaK 1 MPUPOJHUX YUHHUKIB, 30KpeMa I'yCTOTH POCJIUH, CIIOCO0Y CiBOH,
CUCTeMH OOpOOITKY IPYHTY Ta yIOOpEHHs, TUITy IPYHTY 1 HOro TiApOJIOTIYHUX Ta
XIMIYHHMX BJIACTUBOCTEM, @ TAKOXK 1HIIIUX METO/IIB YIIPaBJIIHHS BpOXKanHICTIO [2, 7].

OnTumizanis IUIOIIl KUBJCHHS POCIMH BIAMOBIAHO A0 O10JOTIYHHUX BHUMOT
riopuaiB KyKypya3u Ta OIOKIIMAaTUYHOTO MOTEHLIATy pErioHy BUPOLIYBAaHHS €
OCHOBHOIO CTpAaTeri€l0 MiABUINEHHS BpOXKAWHOCTI KyJbTypHu. BHcCOka MIIIBHICTH
POCTIUH MPU3BOAUTS JI0 iX B3aEMHOTI'O 3aTIHEHHSI, IOTIPIIEHHS iX OCBITIIEHOCTI Ta YMOB
IUI PO3BUTKY JIUCTS, 110 3YMOBJIIOE 3HMKEHHS IHJEKCY IUIONIl JINCTOBOI IIOBEPXHI,
MPOJIyKTUBHOCTI (POTOCUHTE3Y Ta POPMYBaHHS HU3bKOI 3arajibHOi 010MacH Ta BPOKako
3epHa.

Pe3ynpTaTH HayKOBUX JOCHIIKEHb CBII4YaTh, W10 BIAMOBIAHUN TOKAa3HUK
ONTHMAJIbHOI TYCTOTH POCIMH Bapilo€ 3aJIeKHO BiJl arpoKIIMaTUYHOI 30HHU
BUPOIIYBaHHS KYyJbTypH, 30KpeMa THUIy TpPyHTY Ta pIiBHI HOro poaIOYOCTI,
TIAPOJNIOTIYHOTO  Ta  TIAPOTEPMIYHOTO  peXkuMiB  Teputopii. HemoTpumanns
pEeKOMEHIalll 1010 ONTUMAJIbHOI TYCTOTH Ma€ HEraTWBHUU BIUIMB HA POCIMHY Ta

MPU3BOJUTH 1O 3HWKEHHS MPOJYKTUBHOCTI MOCIBIB, OCKUIBKM Yy pa3l 3arylieHHs
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CTE0JIOCTOI0 CIIOCTEPITAETHCS MiBUILCHA KOHKYPEHIIS POCIMH 3a KOCMIYHI 1 3€MHI
(hakTOpH JKUTTS, a 3a 3p1JPKCHHS — He €(peKTUBHE 1X BUKOpUCTaHHS [11].

HayxoBumu nocniIKeHHSIMHU BUSBICHO, 10 €()eKTHUBHE BUPOIyBaHHS TiOpUIIB
KYKYPYJ3U PI3HUX TPYyN CTUTJIOCTI B 3HAYHIM MiIpl 3QJICKHUTHh BiJ] X T'€HOTHIIOBOI
peakiiii Ha TYCTOTy pociiuH. BapitoBaHHS TIJIOMNII KWUBJICHHS POCIMH Ma€ 1CTOTHUMN
BIUIMB Ha IHTEHCUBHICTh POCTOBHUX TIPOILIECIB Ta TEHEPATHUBHUM PO3BUTOK,
dbopMyBaHHS IUIONII ACUMUIALIIAHOT TOBEPXHI Ta KOE(QILIEHT BUKOPUCTAHHS
(OTOCHHTETHUYHO aKTUBHOI pajiallii, BAKOPUCTAHHS BOJIOTU Ta MOKUBHUX PEYOBHH,
0 y MIJCYMKY HETraTHBHO BiJ00pa)kaeThCs Ha PiBHI yposkailHOCTI 3epHa [12]. Ha
MIJICTaBl Pe3yJbTaTIB YUCEIBbHUX JOCIIKEHb 3’SCOBaHO, [0 HAa PaHHIX eTarax
BereTalli MPaKTUYHO HETOMITHOIO € PEaKIlid POCIHH KYKypyI3u Ha TyCTOTY
ctebnoctoro. Lle 3ymMoBiIeHO THUM, 10 Ha 1IeH MepioJl y POCIHH IIie C1a0KO pOo3BHUHEHA
KOpEHEeBa cucTeMa Ta JIMCTOBa nmoBepxHs. [IpoTe Bxke 10 cepenuHu nepioay Bererarii
KYKypyA34, BHACHIJOK aKTHUBHOTO POCTY 1 pO3BUTKY BI1IOYBa€TbCsl B3a€EMHE
YCKJIQJIHEHHSI OHTOTEHE3y POCIWH, SKE 3YMOBJICHO IOCWJICHHAM KOHKYPEHTHUX
B3aEMOBIJTHOCHH B arpodiToIeH031 3a JOCTYNHICTh A0 (gakTopiB kUTTH. Lle B cBOIO
4yepry NpU3BOJIUTH N0 3HIDKGHHS JKUTTE3JATHOCTI POCIMH Ta TMOTEHIIamy iX
MPOyKTUBHOCTI, CTIHKOCTI JIO MIKOJOUYMHHUX 00’ €KTIB [6, 8].

[TonpbOBUMEM MOCITIKEHHSIMU BHUSBIICHO, 110 MI3HBOCTUIII TIOpUIU KYKYPYHI3U
Kpallle PO3BHBAIOTHCA 3a MEHINOI T'YCTOTH POCIMH Ha OJMHMII IUIOII, TOMAl SK
PaHHBOCTUTIIl, Y€pe3 MEHIIY JHMCTOCTEOJOBY Macy, MOTpeOyIOTh MEHIIE BOJIOTH Ta
MOKUBHUX PEUYOBHH. 3arylieHHs OuIbIl e()eKTUBHE JIsl cCaMO3alUJICHUX JiHIH, TOMY
JUTS 1X BUPOIIYBaHHS JOIIJILHO PO3POOISTH OKpEMY COPTOBY T€XHOJIOTIHO [1].

AHaJi3 HayKOBUX JKEePeJ CBITYUTH, III0 HAIMIPHE 3aTryIIEHHS IMOCIBIB KYKYPY/I31
CYNpPOBOXKYETHCS HU3KOIO HEraTUBHUX 3MIH y MOP(O-(]i310J0TTYHUX MOKa3HUKAX
pociH. 30KpeMa, CIOCTEPIraeThCs 3MEHIIEHHS aCUMUISIIIHOI TMOBEPXHI HAa OJIHY
POCIIMHY, 3HWXEHHS Tepen30upaibHOi BOJOTOCTI 3€pHA, CKOPOUYEHHS KIIBKOCTI
MPOJyKTUBHUX KayaHiB, IX PO3MIPIB (IOBXKUHU Ta A1aMETPA), a TAKOXK KIIBKOCTI 3€peH

y psay. Lle, cBO€ro ueproro, Ipu3BOJIUTH /10 3MEHIIIEHHSI MaCH 3€pHA 3 OJIHOTO KayaHa,

ISSN 2663-5712 146 www.sworldjournal.com



YR
SWorldJournal Issue 32 / Part 2 “\w\j
)

Buxoy 3epHa Ta Macu 1000 3epeH, 1110 HETaTUBHO BIJIMBAE HA 3arajlbHy BpOXKalHICTb
1 sikicTh npoaykiii [10].

Takum unHOM, TPOBENEHUI aHATI3 JXKEpesl HAyKOBOI JIITEpaTypu CBIIUUTH, 1110
e(peKTUBHE BHPOIIYBAaHHSA KYKYpYJ3H 3aJIE€KUTh BIJl IOEIHAHHSA il BUCOKOTO
010€HEePreTUYHOr0 MOTEHIlANy 3 aJalnTOBAaHUMH TEXHOJOTISIMHU, fKI BpPaxOBYIOTb
TYCTOTY pOCIMH Ha OJWHMIN TUIONI, O10JOTIYHI OCOOJUBOCTI TIOpHUIIIB Ta
arpoeKoJIOT1YHI YMOBH PErioHY, OCKUJIBKU BIIXWJICHHS B1Jl ONITUMAJILHUX MTapaMeTpiB
ICTOTHO 3HM)KY€E MPOIYKTUBHICTD KYJIbTYPH.

OCHOBHMH TEKCT.

Y 2021-2022 pokax Ha pocmigHoMy mnoii [lonaTaBcekoi  aepikaBHOI
CLIBChKOTOCTIONAPCHhKOT gocmiaHoi cranmii iMmeHi M.I. BaBunoBa Oyno 3akiazeHo
MOJIbOBUM KOPOTKOCTPOKOBUM EKCIIEPUMEHT 3 BUBUYEHHS BIUIMBY PI3HOI T'YCTOTH
CTOSIHHS POCJIMH Ha 610METPUYHI OKA3HUKH Ta MPOYKTUBHICTh FOPUIIB KyKYpYyA3H.
Hocmimxennss npoBogunn Ha Tteputopii ¢. Cremne IlonTtaBchkoro paiioHy, nae
pO3TaIllOBaHE AOCHIIHE MOJIe CTaHIII].

OcCHOBHMI THN TPYHTY Ha JOCHIHOMY TOJi — II€ YOPHO3EM THUIIOBUU Mallo
I'YMYCHUIN BaXKOCYTJTMHKOBHUM. OpHUII Iap IpyHTY JOCIIIHOT IISHKA MICTUTD 3,4 %
rymycy, 6,17 mr a3oTty, mo Jierko rigpodizyerses (3a Tiopinum 1 Kononosoto), 17,7
Mr pyxomoro Qochopy (3a YupukoBum), 21,4 mr wa 100 v rpyHTy Kamio (3a
MacnoBorw). KuciorHicTh IpyHTOBOro po3uuMHy OJiM3bka 10 HeilTpanbHoi, pH
cosboBO1 BUTSOKKH 5,81. 3a piBHeM arpo(i3nyHuX MOKa3HUKIB, BMICTOM OCHOBHUX
€JIEMEHTIB MIHEPATLHOTO JKUBJICHHS IE€H THUI TPYHTY IUIKOM TPUIATHHA IS
BUPOIIYBaHHs KYKYPY/I3H BiJl pAHHBOCTHUTIIOL IO CEPEIHBOMI3HBOT TPYII CTUTIIOCTI.

Cxema gocniny nepeadadana BUBUYEHHS TPHOX T1OPUIIB PI3HUX TPy CTHUTIIOCTI
Ta M’SATh TYCTOT pocauH. CiiJl BII3HAYUTH, IO TYCTOTY POCIMH JH(]epeHLiroBaIn
3aJIeKHO BiJl TPYNH CTUTIIOCTI Ti0puaiB. [loBHA cxema mociiny mpuBeaeHa B TaOJIHII
1. 3aranbpHa miIola JOCIAHOI AUITHKY cTaHoBMIa 79,8 M2, 3 HUX oOmikoBa — 27,0 M2.
Jlocnia npoBOAWIIM 3 TPUPA30BOKO MOBTOPHICTIO. KyKypyn3y BHpollyBajid B JIaHII
CIBO3MIHHU: COSl — MIIEHULS O3uMa — KyKypyzasa. Ilicias 30upaHHs momnepenHuka

MIPOBOJINJIM OCHOBHUM 00pOOITOK IPYHTY, SIKMI BKIIFOUAB JYIIEHHS CTEPHI HAa TTTMOMHY
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8—10 cwm. Ilicna mosiBu cxoiiB Oyp’sHIB Ta TaJajulll MOMEPEIHUKA BUKOHYBAJIU
CYIIIJIbHE PO3MyITyBaHHS KOMOiHOBaHUM arperatom Al'-4 «CkopmioH-1» Ha rmuOuHy
6—7 cM. Y KiHII1 BepecHsI MPOBOMIIN 3aBEpIlaIbHY ONepalito OCHOBHOTO 00pOOITKY —
MIMOOKE PO3MYIIyBaHHS TUIOCKOPI3HUMM 3HapsAAAsIMU Ha TIuOuHy 25-27 cMm.
PannboBecHsIHUIT 0OpOOITOK MOJIATaB y PO3IYIIyBaHHI Ta BUPIBHIOBAaHHI MOBEPXHI
IPYHTY BaXKHUMH 3yOOBUMH OOpOHAMHM, a TaKOX IEPEIIOCIBHIM KynbTHBalli Ha
rMOWHY 3aropTaHHsi HaciHHA (6—8 cM). besnocepennbo Tmepen KyJIbTHBAIIEO
BHOCHIIM TepOinu XapHec (2,5 51/ra), skl Ma€ IPYHTOBY 110 Ta 3HUILY€E Oyp’ sIHU I11e
y (a3l mpopoCTaHHsS HACIHHS.

Bucorta pocivH € BaXJIMBOIO COPTOBOK O3HAKOK TIOpHIIB KYKYPY/I3H, IO
BiJIoOpakae IXHIO TPyIy CTHUIJIOCTI Ta HAmpsM BUKOPUCTAHHA. Y XOJi JIOCIHIJKEHb
BCTAHOBJICHO, IO IIe MOKa3HUK Bapilto€ 3aJ€KHO BiJ T'YCTOTH pociivH (Tadim. 1).

HaiiBunmMu BUSBUIIUCS POCITMHY Ha IUISTHKAX 13 CEPEIHBOIO MIUTBHICTIO CTE0I0CTOIO.

Ta6auus 1 — BruiuB rycToTr Ha BUCOTY POCIIMH Ta MPUKPIIJICHHS KayaHa y riOpHIiB

KyKypyna3u, cM (cepease 3a 2021-2022 pp.)

Bucota pociun y Bucora
HasBa riopunis I'yerora pocau, ¢azy IBITIHHS MPUKPITUICHHS
THUC.IIT./Ta .
BOJIOTEH, CM KayaHa, CM

50 252 69,7

55 261 70,6

el R—
65 248 73,0

70 249 73,8

45 260 81,9

50 261 82,5

H KopyHn :

(cegez[HLoI}))};Hiiﬁ) SR 267 82,8
60 256 83,6

65 255 84,5

40 264 83,8

45 264 84,3

K Bypurrua :

(celz)lezlﬂrzg)cmrnnﬁ) >0 270 84,8
55 263 86,0

60 263 86,8

PesynpTatu gochimkeHb CBiAYaTh, IO MaKCHUMallbHa BHCOTa cTebna y
pannsocturioro riopuny JAH Meotuna (264 cm) 3adikcoBana 3a ryctota 60 Tuc.

pociun/ra. Ile MoXke CBIIUMTH MPO ONTUMAJIbHI YMOBU MPOCTOPOBOTO PO3MIIICHHS
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POCIIMH, KOJIM KOHKYPEHIIISl 332 CBITJIO, BOJIOTY Ta €JIE€MEHTH >KMBIICHHS I1I€ He Oyna
HaJIMIpHOO. 301IbIIIEHHS TycTOTH 10 70 THC./Ta, HaBMaKW, CIPUYUHWIO 3HIKCHHS
BUCOTH pociauH 10 248249 cMm, 1m0 MOXHAa TMOSCHUTH TOCHICHHSIM
BHYTPIIIHBOBUAOBOT KOHKYPEHIIi, HacaMmmepes] 3a CBITJIOBUM PEXHUM Ta MOXKHUBHI
pedoBuHU. BogHouac, B inTepBaii ryctotu 65—70 THC./Ta BUCOTA POCIIMH 3aJIHIIATaCs
MPaKTUYHO HA OJHOMY PiBHI, IIO CBIIYUTH MPO CTAOLII3allil0 POCTOBUX MPOIECIB B
YMOBaX IiIBUIIIEHOTO 3aryIlleHHs. 3arajibHe 3HW)KEeHHS BUCOTU Ha 6,1 % MOpiBHSIHO 3
MaKCHUMaJbHUM 3HAYCHHSIM € O3HAKOIO aJanTaliiHOl peaKilii POCIMH Ha MOT1pIICHHS
YMOB KUBJICHHS 1 OCBITJICHHS 32 HaJIMIPHOi T'yCTOTH.

BusiBnene nigBuIIeHHs] BUCOTH POCIHH cepeanbopannboro riopuny JJH Kopyna
y pa3i 30UIbIIEHHS TYCTOTH CTOSIHHS 3 45 10 55 Tuc./ra (3 260 no 267 cM) CBITYUTH
Mpo Te, IO Y I[bOMY JAlana3oHl 3aryleHHs CIPUsUIIO CTUMYJISLIL pOCTOBUX IMPOIIECIB.
ImoBipHO, 3a MeHIIOi TycToTH (45 THC./ra) pPOCIMHU Mald HAAJUIIOK IUIONI
’KUBJICHHS, 10 HE CIPUSIIO (POPMYBAHHIO KOHKYPEHTHOTO Cepe0BHUIIA, HEOOX1THOTO
JUIsl OLIBII IHTEHCUBHOTO BEPTUKAIBHOIO POCTY. 31 30UIBILIEHHSM TyCTOTH 10 55
THC./Ta TIJBUIILYETHCS KOHKYPEHIlSI 3a CBITJIO, IO, y CBOIO YEPry, CTUMYIIOE
BUJIOBXKEHHS cTebsa BHACHIOK (poTtoTponHoi peakitii. [Ipupict Bucotu Ha 7 cM (2,7
%) € CBITYCHHSM aJIalITUBHOI BIJIMOBIJI POCJIIMH Ha 3MIHU B CTPYKTYPI arporieHo3y, ki
B JJAHOMY BHUIMAJIKy MaJId CTUMYJIIOIOUUN XapakTep 0€3 HaaMIpHOTO MPUTHIYEHHS.

Pe3ynbrat cBiyaTh NOPO BIAHOCHY CTAOUIbHICTH MOPQOJIOTIYHUX O3HAK
cepenubocturiioro riopuny JK Bypmtun 3a pi3Hux piBHIB 3arymieHHs. HesHauna
pI3HMIIS 3a BHCOTOK pociuH (nmume 1 cMm) Mk MiHiMaiasHOo (40 THC./Ta) Ta
MakcumanbHOO (60 THC./ra) TYCTOTOIO CBIACUTH MPO HU3BKY UYYTIMBICTH I[HOTO
riopuay 10 3MiHU TUIOMII kKUBJIeHHS. [le cBimunTh mpo Horo no0py amanTUBHICTH Ta
3MAaTHICTh MIATPUMYBATH CTaOUIBHUN PICT HABITh B yMOBax 3MIHEHOI HIIJILHOCTI
nociBy. HaiOiunemuii minitaui po3mip (270 cm) OyB 3adikcoBanmii 3a ryctotu 50
THUC./Ta, 1[0, UMOBIPHO, € ONITUMAJILHUM BapiaHTOM 3 TOUKH 30PY CITIBBIIHOIIIEHHS MiXk
JOCTYITHOIO TUIOLIEI0 KUBJEHHS Ta PIBHEM KOHKYPEHIlI MiX pociavHamu. Taka

peaKIlisi CBIAYUTH MPO IIACTUYHICTH T1I0pUAY 1 JO3BOJISIE 3pOOUTH BUCHOBOK PO HOTO
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MEHIIY 3aJIEKHICTh BiJl TYCTOTH CTOSIHHS, 110 € TO3UTHUBHOIO XapaKTEPUCTUKOIO IS
BUPOOHMYUX YMOB 13 HECTAOUIBHUMHU YAHHUKAMU CEPEIOBHUIIIA.

Bucora mpukpirieHHs KayaHa TakKOoX BapiioBasia 3ajJe€KHO BiJ TyCTOTH: 3 1l
MIIBUILEHHAM MPUKPITVICHHS KayaHa po3TallloBYBaJIOCs BUIIIE, III0 MOKE BILJIMBATH Ha
edeKTUBHICTh 30MpaHHS Ta BTPATH BPOXKAIO M1 Yac 0OMOJIOTY.

3aradbHUM  OI[IHOYHUM KPUTEpIEM JOLUIUIBHOCTI BHOOpPY  ONTHUMAIbHOI
nepea30upabHOl TYCTOTH POCIUH KYKYPYI3U € TOKa3HUKH PIBHS JOCSITHYTOI
YPOXKaHHOCTI 3epHa.

3a miICyMKaMH MMOJbOBOTO €KCIIEPUMEHTY, MPOBEACHOTO BIpoaoBxk 2021-2022
pPp., BCTAHOBJICHO 3HAYHUM BIUIMB HIUILHOCTI CTEOIOCTOIO Ha (hOpMYBaHHSI BpOXKArO
3epHa KyKypya3u. JlociimKeHHsIMU BUSBIICHO, 1110 JIJIs paHHbOCTUTIIOTO Ti0puay JIH
MeoTuia onTUMaNbHOIO BUSIBUJIACS TycToTa 65 THC. pOCIMH/Ta, 3a sIKO1 BiAOyJOCS

dbopmyBaHHS HalBUIIOT Bpox)aiHOCTI — 6,71 T/Ta (puc. 1).

6,80

6,70
6,60
6,50
6,40
6,30
6,20
50 55 60 65 70

YpoxaiiHicts, T/Ta

6,10
I'ycroTa pocnuH, THC.IIT./Ta

B [i6pun JJH Meortuna

PucyHnok 1 - BruiiB rycToTH pociivH Ha ypOXaiHICTh 3epHa PAHHBOCTHUIIIOTO
riopuay JIH Meotuna (cepemane 3a 2021-2022 pp.)
(HIP ¢,95: hakxmop A — 0,22, chakmop B — 0,22, 63aemodis ghakmopie AB — 0,37)

Bigxunenns Big mi€i TycToTd — K y OIK 3arymieHHsS, Tak 1 PO3PLIKCHHS —
MPU3BOAMIIO JIO 3HMKEHHS 3€pHOBOI MPOJAYKTUBHOCTI riOpuay. 30Kpema, 3a TyCTOTH

70 THC. pociauH/Ta BpOoXaWHICTh cTaHoBWiIa 6,32 T1/ra, mo Ha 0,09 T/ra MeHie.
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3MeHIeHHs muIbHOCTI 0 60, 55 1 50 Tuc. pociuH/Ta CHIPUUUHWIO 3HMKCHHS
BpoxaiiHocti Ha 0,09-0,4 T/ra a6o Ha 1,4-6,7 % y TOPIBHSIHHI 3 ONTUMAIBHUM
BapiaHTOM. 3a JaHUMH JHUCIEPCIHHOTO aHami3y ICTOTHA PI3HUI, 32 PIBHEM
YpPOXKalHOCTI, BiJ3HAY€Ha JIMIIE 3a IMepea3oupaibHoi rycToTH S50 THC.IIT./Ta,
MOPIBHSIHO 3 IHIIMMHU BapiaHTamH jaociiny. CTaTUCTUYHA BIAMIHHICTH MIX PEIITOIO
BapiaHTIB, 3a BHUIIE 3a3HAYEHUM IOKA3HUKOM, 3HAXOJMJIACs B MEXax HaWMEHIIO
1CTOTHOT P13HMIII.

Cepennbopanniii  riopung JH Kopynn xapakrepusyBaBcsi CTaOLIBbHOIO
BPOKaHHICTIO 32 Pi3HOI TYCTOTH CTOSIHHS (puC. 2. BpoxkaifHicTh 3epHa KOJUBAJIHCS Yy
Mexax 6,62—6,79 1/ra, npuuoMy HaWBHIIY BpOKaHHICTh OTPUMaHO 3a ryctoTu 50 THcC.
pocnuH/Ta, a HAaMHIKYY — 3a 45 1 65 Tuc./ra. lucnepciiiHuii aHai3 miITBEPAUB CIa0Ky
YyTJIMBICTh LBOTO TIOPUAY M0 IMIUIBHOCTI MOCIBY: PO3ODKHICT, MK BaplaHTaMu

cranoBuia auire 0,06-0,17 1/ra a6o 0,9-2,6 %, mo Bignosigae mexxam HIP.

7,10

7
7,05 y
’ 7

7,00

6,9

6,90

6,8

45 50 55 60 65

YpoxaiHicTb, T/Ta
(9]

W

6,80

I'ycrora pocnuh, THC.IIT./Ta

m['i6pun JH Kopysn

PucyHok 2 — BruiiB rycToTH pociiuH Ha ypOXKaiHICTh 3epHa CepeHbOPAHHBOTO

riopuay AH Kopyun (cepeane 3a 2021-2022 pp.)

Haiibinpmr  BupakeHy peakiil0 Ha 3MiHy TYCTOTH pOCJIHMH BHSBHUB
cepenubocturimid riopua K Bypmrun (puc. 3). MakcumanbsHa BpoxkaHicTh (7,86
T/Ta) JOCATHYTA 3a TyCTOTH 55 Tuc. pocnun/ra. [liaBumenns minsHocTi 10 60 THc./ra

CYNPOBOXKYBAJIOCS HEICTOTHUM 3HMKEHHAM NpoaykTuBHOCTI — Ha 0,11 1/ra (1,4 %).
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Bonnouac, 3MeHieHHs ryctotu 110 50, 45 140 Tuc./ra COpUYMHUIO 1ICTOTHE 3HIKESHHS

BpoxkaiHocTi — BianoBigHo Ha 0,59, 1,01 1 1,35 1/ra (8,1, 14,7 1 20,7 %), mo

H1ATBEPKY€ETHCS pe3yIbTaTaMU JUCIIEPCIHHOTO aHaMI3y.

8,50

8,00 ;
7,50 7
7,00
6,50
40 45 50 55 60

YpoxaifHiCTb, T/Ta

6,00

I'ycrora pocnuH, THC.IIT./Ta

m [6pux AK Bypmtua

PucyHnok 3 — Bruius rycToTi pociiuH Ha ypOKaiHICTh 3e€pHa CEPEAHBOCTUTIIOTO

riopuay K Bypmrun (cepenne 3a 2021-2022 pp.)

VY cepeaHbOMy 3a BapiaHTaMU I'yCTOTH HailMEHILly BpO>KaiHICTh (hOpMyBaB
pannsocturaui riopun IH Meotuna — 6,27 1/ra. Cepenuvopaniit riopun JJH
Kopynn nepeBuiuB 1ieii mokasHuk Ha 0,42 1/ra (6,7 %), a cepequpocturauii JIK
Bypmtun — Ha 0,98 1/ra (15,6 %), 1110 CBIAYKTH PO MepeBary riopuaiB i3 OIbII
TPUBAJIUM BETETALlITHUM TEepio oM Yy (GOopMyBaHHI 3€pHOBOI MPOTYKTUBHOCTI.

BucnoBku.

3a pe3ysbTaTaMu J0CHIKEHb BCTAHOBJIEHO, 1110 BUCOTA POCIMH KYKYPY/I3H €
COPTOBOIO 03HAKOIO, Yy TJIMBOIO JI0 3MIHU MPOCTOPOBOTO PO3MIILIEHHS. 3a
pe3yJibTaTaMu JO0CIIPKEHb BCTAHOBJICHO, 1110 CEPEe/IHIN pIBEHb IIIJILHOCTI POCIUH
(50-60 THC. pociuH/Ta) CIpUSIE TOCITHEHHIO MAKCHMAJIBHOI BUCOTH Ta BPOXKAHHOCTI.
Pannbocturnmii riopua JIH Meotuaa popmyBaB HaliBHIIly BpOKalHICTh 3a TYCTOTH
65 Tuc./ra, roai sk riopuau JAH Kopynn 1 K Bypirtus npoieMoHCcTpyBaiv
cTaOiIpH1 @00 afanTUBHI peakiii 10 3MiHU muIbHOCTI. Cepeanbocturiuit JIK

Bypuitun 3a6e3neunB HalBUIIY 36pHOBY MPOAYKTHUBHICTD, 110 CBITYUTH PO
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nepesary TiOpuIiB 3 JOBIIUM BeTeTalliiHUM nepiogoM. OnTumizaliis ryCTOTH €
BXJIMBIUM YHHHUKOM JIJIs1 3a0e31e4eHHs e(DeKTUBHOTO POCTY Ta BUCOKOT

YPOKAMHOCTI KyKYpyI3H.
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Abstract. Objective. Maize is one of the most productive and universal crops,
important for food, technical, and energy needs, and its importance is growing in the
context of climate change, which requires the improvement of cultivation technologies.
The problem of the study is the insufficient adaptation of the density of maize to the
biological characteristics of hybrids and agroclimatic conditions, which leads to an
imbalance between the nutritional area, the use of light, moisture, and plant nutrients.
This leads to stronger intraspecific competition, reduction of plant viability, and
decrease in biomass and grain yield. Materials and methods. The research was
conducted during 2021-2022 at the experimental field of the Poltava State Agricultural
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Research Station named after M.1. Vavilov of the Institute of Pig Breeding and
Agroindustrial Production of the NAAS of Ukraine. The climatic and soil conditions of
the research location are fully compliant with the biological requirements of maize.
Results. It was found that the height of maize plants significantly depends on the plant
density, and the maximum values were observed at middle density levels. The reaction
of the hybrids to changes in density is variety-specific: early-ripening varieties are
more sensitive, while mid-ripening varieties show greater stability of morphological
traits. The optimal density promotes the formation of the maximum yield, which was
higher in hybrids with a longer growing season. Conclusions. It was found that the
height and yield of maize depend on varietal characteristics and planting density.
Optimal parameters were observed at a density of 50-60 thousands plants per ha, and
for the hybrid DN Meotida - 65 thousands per ha. The highest productivity was
provided by the mid-season hybrid DK Burshtyn, which confirms the superiority of the
hybrids with a longer growing season.
Keywords: maize, hybrids, plant density, plant height, yield.
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