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Abstract

Introduction. The problem of forming and improving modern adolescents’ coordination abilities
is relevant, considering the fact that most professional skills are based on these abilities. A number
of studies indicate the relationship between the development of schoolchildren’ coordination abilities
and the properties of their nervous system. Thus, to date, these relationship has been quite poorly
studied. The purpose of the article is to reveal the features of forming coordination abilities and
properties of the nervous system of schoolchildren aged between 11 and 12 years in the process
of physical education.

Materials and Methods. The methodological approach of this study is N. A. Bernstein’s theory
on the physiological basis of movement control. In order to assess the level of schoolchildren’s motor
coordination, the ability to kinetic differentiation, maintaining balance (Romberg’s test), and the ability
to coordinate movements were assessed. The properties of nervous system were studied using visual-
motor reactions. The tests make it possible to determine a subject’s reaction time to a visual stimulus,
the stability of the reaction, the speed of decision-making in the choice reaction, and to assess
the mobility of the main nervous processes in the central nervous system.

Results. The article presents the results of a study of forming coordination abilities and properties
of schoolchildren’s nervous system in the process of Physical Education classes. At the beginning of the
experiment, schoolchildren, aged 11-12 years, had a below average level of the ability to balance and
kinesthetic differentiation and a low level of development of the ability to coordinate movements.
The time for a complex visual-motor reaction was significantly longer compared to a simple reaction.
There were no significant differences in the indicators of visual-motor reactions of schoolchildren
depending on their gender.
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During Physical Education classes, when they do gymnastics, basketball and track and field
athletics, some specially selected exercises were used aimed at developing coordination abilities
in middle schoolchildren.

At the end of the experiment, schoolchildren aged 11-12 years were determined to have a high
level of the ability to balance and kinesthetic differentiation and an above-average level of development
of the ability to coordinate movements. According to the results of the experiment, the highest level of
ability to kinesthetic differentiation and coordination of movements were shown by schoolchildren.
The authors obtained data about the optimization of indicators of the nervous system properties,
assessed by the magnitude of simple-motor reaction (SVMR) and complex visual-motor reaction
(CVMR), which proves the leading role of the central nervous system in the formation of coordination
abilities.

Conclusions. The results of the work allow the authors to draw a conclusion about the
relationship between the properties of the nervous system and the dynamics of coordination abilities,
which determine the speed of the processes of excitation and inhibition, the mobility of nervous
processes in the central nervous system, the ability to develop differential inhibition and the accuracy

of the motor act in schoolchildren aged 11-12 years during the Physical Education classes.

Keywords

Coordination abilities; Properties of the nervous system; Schoolchildren; Adolescents; Physical
Education classes; Simple visual-motor reaction; Complex visual-motor reaction.

Introduction

Coordination abilities largely contribute to
the formation of most professional skills.
Anumber of aspects of schoolchildren’s
coordination abilities formation has not received
a complete scientific rationale yet. As it is, we
have discovered only a few research works on the
topic. For instance, in the work by R. Hulteen [1]
we find a detailed analysis of the existing “gaps”
in the study of this problem. They are as
following: there is no practice of measuring the
development of coordination abilities throughout
lifespan, the absence of large-scale studies on the
topic; the lack of clear understanding of the skills
“development”, insufficient validity of the results
obtained, etc. The author notes the need to create
a comprehensive assessment system, promising
for future scientific research, and suitable for

! Polevoy G. Development of the General Coordination
Abilities of School Students Taking their Nervous Sys-
tem into Account. International Journal of Medical Re-
search & Health Sciences, 2018, vol. 7 (11), pp. 166—

lifelong monitoring of the development and
changes in people’s coordination skills all over
the world (R. M. Hulteen, et al., 2023 [1]).
To date, the relationship between coordination
abilities and the properties of adolescents’
nervous system has been poorly studied as well.
We found only a few publications on this
problem. In 2016 A. Fort-Vanmeerhaeghe with
co-authors presented a study of neuromuscular
risk factors for sports injuries where one of the
aspects of the study is the development of
coordination abilities (A. Fort-Vanmeerhaeghe,
et al.,, 2016 [2]). Also, in one of his works,
Georgiy Polevoy uses a pedagogical experiment
to explore the influence of the nervous system on
the development of coordination abilities of
schoolchildren (G. Polevoy, 2018)%.

170. URL.: https://www.ijmrhs.com/medical-re-
search/development-of-the-general-coordination-abili-
ties-of-school-students-taking-their-nervous-system-
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During Physical Education classes, when
students do gymnastics, basketball and track and
field athletics, some specially selected exercises
were used aimed at developing coordination
abilities in middle-aged schoolchildren. Most of
researchers exploring the issues of motor
coordination, stick to the opinion that basically
they are developed much better in the process of
doing some sport or fitness activities. They
normally choose one or a few sports to research
motor coordination (skills for it refer to:
C. L. A. Costa, etal., 2021 [3]; M. Giuriato, et al.,
2019 [4]). For instance, a study (“Differences in
the Motor Coordination Abilities Among
Adolescent Gymnasts, Swimmers, and Ice
Hockey Players”) based on the material of
different sports, was published in 2017 by Timo
Jaakkola and his collegues. Here with different
results of assessing certain types of motor
coordination (reverse crossbar passage, hopping
over obstacles), the authors conclude that
intensive sports training has a positive effect on
the development of motor coordination, but only
to the extent that is necessary in this particular
sport (hockey, calisthenics and swimming were
considered) (T. Jaakkola, et al., 2017 [5]). One
more research, published in 2021, was carried out
on the material of martial arts which require lots
of postural balance (E. A. Cherepov, et al., 2021
[6; 7]).

In 2023 Italian scientists conducted a
comprehensive study involving children who do
swimming, gymnastics, cycling and track and
field athletics. The purpose of the research was to
test whether a certain sport affects the
development of gross motor coordination. The
scientists concluded that a sport has a significant
impact on general motor coordination due to the
different manner of performing movements in

2 Dveyrina O. A. Coordination abilities: definition of the
concept, classification of forms of manifestation. Scien-
tific Notes of P.F. Lesgaft University, 2008, vol. 1 (35),
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each sport and the peculiar character of training
process in it. As a result, trainers need to
individually consider specific types of activities
during trainings in order to maintain the integrity
of children’s motor coordination development
(V. Biino, et al., 2023 [8]).

Scientists agree that the development of
motor-coordinating qualities, such as strength,
speed, endurance, dexterity, accuracy and a
number of others depend on many factors: “Gross
motor coordination (GMC) development could be
influenced by age, gender, weight status,
geographical area, living settings, home
environment, socio-economic status and sports
practice” (V. Biino, et al., 2023 [8]). Thus, a
group of researchers led by Carlos Luz presented
the results of an interesting comparison of the
motor skills in children of the same age (6-9 years
and 10-13 years) in Portugal and the USA. Based
on a series of tests, scientists came to the
conclusion that cultural differences formed by the
country of residence are a factor of influence in
the development of motor skills (Luz, et al., 2019
[9]). Also M. C. Gallotta and a team in 2021
published a study on the influence of geographic
territory and living conditions on motor
coordination and physical activity
(M. C. Gallotta, et al., 2021 [10]).

A number of studies examine the problem
of improving schoolchildren’s motor-
coordination qualities (V. I. Sivakov, et al., 2023
[11]); M. Kurnaz, et al., 2023 [12]). Features of
the coordination abilities formation in children
and adolescents with different health conditions,
issues of its correction in the process of physical
education are revealed in the works by
I. V. Bogdanov, O.A. Dveyrina and others
(I. V. Bogdanov, et al, 2023 [13];
0. A. Dveyrina?, 2008). An interesting aspect of

pp. 35-38. (In Russian) URL:

brary.ru/item.asp?id=10134234
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studying the problem is presented in the work by
Giuseppe Battaglia “Interrelationship Between
Age, Gender, and Weight Status on Motor
Coordination in Italian Children and Early
Adolescents Aged 6-13 Years Old”. The authors
conclude that motor coordination decreases in
children and adolescents (6-13 years old) who are
overweight and obese (G. Battaglia, et al., 2021
[14]).

Coordination abilities are based on the
anatomical and physiological characteristics of
the body. Such hereditary characteristics include
the basic properties of the nervous system, the
degree and timing of maturation of various parts
of the cerebral cortex, the state of sensory systems
and the level of individual analyzers
development, individual characteristics of the
neuromuscular system and the features of basic
mental processes. Despite the large number of
publications on the topic of the research, there is
no a unified approach to the problem of forming
coordination abilities and their relationship with
the nervous system properties.

The initial stage in the coordination abilities
formation is in general school, where sufficient
attention should be paid to their development.
A number of studies confirm that schoolchildren
who are actively involved in physical education
and sports during school years are characterized
by a higher level of development of coordination
abilities compared to those who do not
(N. Mischenko, et al., 2024 [15]). We find
confirmation of this in the numerous works of
Georgiy Polevoy — firstly, the researcher proves

3 Polevoy G. Development of the General Coordination
Abilities of School Students Taking their Nervous Sys-
tem into Account. International Journal of Medical Re-
search & Health Sciences, 2018, vol. 7 (11), pp. 166—
170. URL: https://www.ijmrhs.com/medical-re-
search/development-of-the-general-coordination-abili-
ties-of-school-students-taking-their-nervous-system-
into-account.pdf

http://en.sciforedu.ru/
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that this particular age is ideal for the
development of spatial coordination abilities and
notes that schoolchildren who go in for sports
have a better developed nervous system (about
this refer to: G. Polevoy, 2017, 2018, 2019 [16;
171%).

A number of aspects of schoolchildren’s
coordination abilities formation hasr not yet
received a full scientific solution. Thus, to date,
the relationship between coordination abilities
and the properties of the nervous system of
adolescents has been poorly studied (G. Polevoy,
2018% A. Fort-Vanmeerhaeghe, et al., 2016 [2];
F. Zereg, et al.,, 2017 [18]). There are data
provided on the relationship between the level of
coordination abilities development and the state
of psychophysiological functions and properties
of the nervous system (R. Boichuk, et al., 2019
[19]; L. I. Katashinskaya, et al., 2022 [20];
V. Milashechkin, et al., 2023 [21]; T. A. Fischer,
et al., 2023 [22]). It is important to note here that
there is a difference between the actual level of
motor coordination development and the
perceived level of its development (about it refer
to: A. De Meester, et al., 2020 [23]).

The article examines the problem of
developing and improving coordination abilities
in modern adolescents and their relationship with
the properties of the nervous system, which is
relevant because these abilities underlie most
professional skills.

The purpose of the study is to find out the
features of forming coordination abilities and
nervous system properties of schoolchildren, aged

4 Polevoy G. Development of the General Coordination
Abilities of School Students Taking their Nervous Sys-
tem into Account. International Journal of Medical Re-
search & Health Sciences, 2018, vol. 7 (11), pp. 166—
170. URL.: https://www.ijmrhs.com/medical-re-
search/development-of-the-general-coordination-abili-
ties-of-school-students-taking-their-nervous-system-
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11-12 years old in the process of Physical
Education.

Methods

Experimental work was carried out on the
basis of Secondary School No. 8 in the town of
Ishim (Tyumen Region, Russia), from September
2023 to April 2024. The study was carried out
with 40 people (20 boys and 20 girls) who are 6th
Grade students aged 11-12 years. To assess the
formation of coordination abilities and properties
of the nervous system, the determination of the
studied indicators was carried out at the beginning
and end of the experiment. Testing coordination
abilities included a number of techniques. Tests to
assess the ability to kinesthetic differentiation
included throwing a ball at a target while standing
with your back to the target. A person stands
behind the throwing line, with his back to the
direction of the throw. He/she needs to throw the
ball over his/her head or shoulder and hit a target
located at a distance of 2 meters. An examinee
was offered 1 trial and 5 test attempts. The test
was scored as follows: a target hit to the mat —
1 point, to the gymnastic hoop — 2 points, between
the hoop and the medicine ball — 3 points, in the
medicine ball — 4 points.

Static balance was assessed using the
Romberg’s test to determine the ability to balance.
A person takes the starting position: stands on one
leg, the other is bent at the knee and turned outward
as much as possible. The heel touches the popliteal
cap of the supporting leg. The subject's hands are on
the belt, the head is straight. On command, the
subject closes eyes, and the time during which the
subject maintains balance is noted.

Tests to determine the ability to coordinate
movements were as following: a crouching
position changed to a lying position. A participant
takes the starting position: the main stance, then a
crouching position, then change it to a lying
position, again to a crouching position and then to

http://en.sciforedu.ru/
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a starting position again. The result is assessed for
10 seconds; upon returning a test taker to the
starting position, 1 point is counted.

The properties of the nervous system were
studied using visual-motor reactions. To assess
simple and complex visual-motor reactions,
computerized methods of the “REFLEX”
software set were used. To define a simple visual-
motor reaction a participant's task was to press the
selected key as quickly as possible whenever red
squares appeared on the screen. To define a
complex visual-motor reaction we used the test
which allows to determine the time of a person's
differentiation reaction to a visual stimulus, called
the latent period of a complex visual-motor
reaction; the stability of a complex visual-motor
reaction; the speed of decision-making in a simple
choice reaction and to assess the mobility of the
main nervous processes in the central nervous
system. A person's task was to press the selected
key as quickly as possible when red squares
appeared. When a different stimulus — a green
square appears he/she should not press any keys.
A person should not have any mistakes made. The
results of the trials in milliseconds (ms) were
compiled in a table, the stability of the reaction
was determined. The number of false starts was
taken into account, and the level of speed and
stability of the reaction was determined.

The study was conducted after the voluntary
informed consent was taken in accordance with
the Protocol approved by the Ethics Committee of
the Russian Academy of Sciences.

Statistical processing of the results was
carried out using the Statistica 6.0 software
package. The arithmetic mean, standard
deviation, the error of the arithmetic mean were
calculated, and the significance of the differences
was determined using Student's t-criterion.

In our study, we planned an experiment to
introduce special physical exercises aimed at
developing coordination abilities and properties
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of the nervous system into the Physical Education
process in a group of 11-12 vyear old
schoolchildren.

Results

To achieve this goal, at the initial stage of
the study, the authors conducted ascertaining
testing of the studied indicators with
schoolchildren aged 11-12 years.

Results of the ascertaining stage of the study

To analyze the initial level of coordination
abilities development and the properties of the
nervous system in schoolchildren aged 11—
12 years, we conducted the study using
specialized tests. To do this, we conducted tests to
assess the ability to Kkinetic differentiation
(throwing a ball at a target while standing with
your back to the target), tests examining balance
abilities (Romberg's test), tests to determine the
ability to coordinate movements (crouching

http://en.sciforedu.ru/
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position — lying position). We studied the
properties of the nervous system by the speed of
simple and complex visual-motor reactions.

The results of the study of the above
mentioned schoolchildren’s coordination abilities
and properties of the nervous system, which make
it possible to determine the level of their initial
development, are shown in Table 1.

As the analysis of Table 1 shows, at the
initial stage of the experiment, girls had a below-
average level of development of the ability to
kinesthetic differentiation (the average results of
throwing a ball at a target while standing with
their back to the target were 4.19 points). Also,
girls in Grade 6th had a below average level of
development of the ability to balance (Romberg's
test). According to the research literature, for the
age of 12 years, the average time of stability of
adolescents in the Romberg's position is
36 seconds; for the examined girls it was
23.5 seconds.

Table 1

Indicators of coordination abilities and properties of the nervous system of middle school children at the
beginning of the experiment (M+ m )

N Groups of Throwing a ball at | Romberg’stest | Crouched po- VMR speed (millisecond)
0. participants a target while (seconds) sition-lying
standing with position SVMR CVMR
your back to the (points for 10
target (points) seconds)
1 | Girls 4.19 23.5+1.06 2.20+0.13 240.39+4.29 375.79+3.40
+(.32
2 | Boys 4.80 23.70+0.80 2.40+0.16 264.39+6.20 366.39+4.55
+0.53

Note: the reliability of differences between the indicators for girls and boys: * - P <0.05.

Based on the results of studying the ability
to coordinate movements (crouching position —
lying position test), a low level of development
was determined in girls at the initial stage of the
experiment. The average score in this test was
2.20 points.

The state of the properties of the nervous
system and reactions to various stimuli were

assessed based on the time of simple and complex
visual-motor reactions (SVMR and CVMR).
At the initial stage of the experiment, the average
VMR speed in girls was 240.39 ms. The time for
a complex visual-motor reaction was significantly
longer in girls compared to the duration of a
simple visual-motor reaction. At the ascertaining
stage of the experiment, girls had a below-average
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level of development of the ability to balance and
kinesthetic differentiation and a low level of the
ability to coordinate movements.

At the initial stage of the experiment
(Table 1), boys had a below-average level of
development of the ability to Kkinesthetic
differentiation (the average result of throwing a
ball at a target while standing with their back to
the target was 4.80 points). Like their female
peers, boys had a below-average level of
development of the ability to balance (Romberg's
test). The result of the Romberg’s test was 23.7 s
for boys. According to the results of the crouching
position — lying position test, boys at the initial
stage of the experimental work were determined,
just like their female peers, to have a low level of
development of the ability to coordinate
movements. The average score in this test for
boys was 2.40 points. The initial average speed of
SVMR in boys was 264.39 ms, of the complex
one — 366.39 ms, respectively.

At the beginning of the experimental work,
the boys had a below average level of
development of the ability to balance and
kinesthetic differentiation and a low level of
development of the ability to coordinate
movements. There were no statistically
significant differences in the indicators of visual-
motor reactions of schoolchildren depending on

the gender.

The data obtained allow us to state that there
are reserves for increasing the level of
development of coordination abilities in

schoolchildren aged 11-12 years at Physical
Education lessons.

Methodology for organizing classes aimed
at developing coordination abilities and nervous
system properties in schoolchildren aged 11-12
years during Physical Education lessons

Based on the results obtained at the
ascertaining stage of the experiment, we compiled

http://en.sciforedu.ru/
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and experimentally tested the effectiveness of a
program aimed at increasing the level of
development of coordination abilities and
improving the properties of the nervous system in
schoolchildren aged 11-12 years at Physical
Education classes. The developed program used
specially selected exercises aimed at developing
coordination abilities in middle-aged
schoolchildren to be implemented when children
do gymnastics, basketball and athletics.

The exercises used in the “Gymnastics”
section contributed to the development of such
coordination abilities as the ability to control the
body in space, maintain balance and perform
precise movements. The exercises from the
“Basketball” section were aimed at developing
coordination abilities when performing motor
reactions to various stimuli. The implementation
of exercises in the “Athletics” section is aimed at
increasing coordination abilities due to improving
the functioning of the neuromuscular system.

Based on the results of the testing, the
effectiveness of the experiment was determined.

After implementing the developed program
at Physical Education lessons, the level of
development of coordination abilities and
properties of the nervous system of
schoolchildren was re-tested.

Results of the forming stage of the study

To analyze the effectiveness of the
experiment results, the dynamics of indicators of
coordination abilities and properties of the
nervous system in schoolchildren aged 11-
12 years was assessed at the ascertaining and
control stages of the experiment.

The average indicators of coordination
abilities in schoolchildren aged 11-12 years
before and after the experiment are presented in
Tables 2 and 3 and Figure 1.
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Table 2

Dynamics of coordination abilities and properties of the nervous system of middle school children (girls) (M+ m )

Throwing a ball at a Romberg’s | Crouched posi- VMR speed (millisecond)
Indicators target while standing test tion—lying posi-

with your back to the (seconds) tion (points for

target (points) 10 seconds) SVMR CVMR

Before the 4.19+0.32 23.5+1.06 2.20+0.13 240.39+4.29 375.79+3.40
experiment
After the experiment 7.69 £ 0.30 32.79+0.74 4.09+0.23 209.30+2.81 330.79+5.23
t 7.95 7.20 7.26 6.07 7.21
p p <0.05 p <0.05 p <0.05 p <0,05 p <0,05

Comparing the indicators of the level of
coordination abilities and properties of the
nervous system of boys and girls at the beginning
and end of the experiment (Table 2 and Table 3),
we can state that there was a statistically
significant development of coordination abilities
and a decrease in the latent period of simple and
complex visual-motor reactions, which indicates
optimization  of  nervous  system  and
neuromuscular  system properties. At the
beginning of the experiment, in the test “throwing
a ball at a target, standing with your back to the

target”, the level of development of the ability for
kinesthetic differentiation corresponded to a
below average level, and at the end of the
experimental work, it raised to a high level of
development. The value of Student's t-test allows
us to note that these differences are statistically
significant. The increase in the level of
development of the ability to balance, assessed by
the Romberg’s test was statistically significant for
boys and girls. For boys, at the beginning of the
experiment the average results of the Romberg’s
test was 23.7 s, and at the end — 34.2 s.

Table 3
Dynamics of indicators of coordination abilities and properties of the nervous system
of middle school children (boys) (M+ m )
Indicators Throwing a ball | Romberg’s test Crouched posi- VMR speed (milliseconds)
at a target while (seconds) tion — lying posi-
standing with tion (points for 10
your back to seconds)
the target
(points) SVMR CVMR
Before the 4.80+0.53 23.70+0.80 2.40+0.16 264.39+6.20 366.39+4.55
experiment
After the experiment 8.30+£0.53 34.20+0.86 4.69+0.15 221.0+4.35 324.5+4.44
t 4.73 8.97 9.95 5.73 6.62
p p <0.05 p <0.05 p <0.05 p <0.05 p <0.05
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Grade 6th students developed the ability to
coordinate movements. At the initial stage of the
experiment, girls' average scores in the crouching-
lying position test were 2.20 points, and at the end
they showed statistically significant increase of
4.09 points. A similar picture is observed in the
boys’ dynamics of the ability to coordinate
movements. The value of Student's t-test is 9.95,
which indicates the statistical significance of the
differences obtained.

The implementation of the original program
for the formation of coordination abilities by
middle school students contributed to the
optimization of the properties of the nervous
system, assessed by the time of simple and
complex visual-motor reactions.

http://en.sciforedu.ru/

ISSN 2658-6762

The obtained results of the time of SVMR
and CVMR at the beginning and the end of the
experiment allow us to state a reduction in the
time of motor reaction to stimuli, which will
determine an increase in the level of development

of coordination abilities and functional
capabilities of the neuromuscular system.
The results obtained correspond to data,

indicating a decrease in the speed of simple and
complex visual-motor reactions with age, which
is a marker of the development and improvement
of the central nervous system.

Figure 1 shows indicators of coordination
abilities and properties of the nervous system in
middle school students at the beginning and at the
formative stage of the study.

95,4
100 85,9
90
80
70
60
50
40
30 16,41 12,9 11,97
20 11,43
10
0
ability to static balance ability to SVMR CVMR
kinesthetic coordinate
differentiation movements

W boys Mgirls

Figure 1. Dynamics of indicators of coordination abilities and properties of the nervous system
in middle school students (%)

Discussion

The greatest percentage of growth in boys
and girls during the implementation of the
original program was noted in the ability for
kinesthetic differentiation and coordination of
movements. There was an optimization of
indicators of the properties of the nervous system,

assessed by the value of SVMR and CVMR
(Figure 1). In boys, the percentage decrease in the
rate of SVMR was 16.41, in girls —12.9 %. In our
opinion, this is due to the fact that at the age of
12 years there is an intensive development of the
nerve centers of the brain responsible for complex
motor reactions.
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The established gender differences in the
rate of increase in coordination abilities are due to
the different rates of onset of puberty in boys and
girls.

At the beginning of the experiment,
schoolchildren aged 11-12 years old had a below
average level of the ability to balance and
kinesthetic differentiation and a low level of the
ability to coordinate movements. There were no
statistically significant differences in the
indicators of  visual-motor reactions of
schoolchildren depending on gender.

At the end of the experiment,
schoolchildren aged 11-12 years old had a high
level of the ability to balance and kinesthetic
differentiation and an above-average level of the
ability to coordinate movements. The greatest
increase in results among schoolchildren during
the implementation of the developed program was
noted in the ability to kinesthetic differentiation
and coordination of movements.

The indicators of the nervous system
properties, assessed by the magnitude of simple
and complex visual-motor reactions were

http://en.sciforedu.ru/

ISSN 2658-6762

optimized. In boys, the percentage of decrease in
the speed of a simple visual-motor reaction was
16.41, in girls — 12.9 %, in a complex visual-
motor reaction — about 12 %.

Conclusions

Based on the study, the authors came to the
conclusion that the age of 11-12 years is sensitive
to the formation of coordination abilities. At this
age stage, the development of sensorimotor and
neural mechanisms underlying coordination
abilities occurs. Therefore, with optimal
organization of Physical Education classes, the
best developmental effect will be ensured.

The results of the study showed that the
greatest increase in schoolchildren aged 11-
12 years was noted in the ability for kinesthetic
differentiation and coordination of movements
and the nervous system properties, which
determine the speed of the processes of excitation
and inhibition, the mobility of nervous processes
in the central nervous system, the ability to
quickly develop differential inhibition and the
accuracy of the motor act performed.
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OcobeHHOCTU PopMMpPOBaAHUA KOOPAUHALMOHHbIX CNOCO6HOCTEN U CBOUCTB HEPBHOM
cUCTeMbl LWKONAbHUKOB 11-12 net B npouecce 3aHATUA GU3NMUYECKOM KyNbTypou

E. B. EpMaKOBal, E. B. BOpOHI/IHal, 1. K. Hanukosal, T. W. COpOKI/IHaZ, JI. WI. Karammuckas'®

! TromeHcKuit rocynapcTBeHHbII yHUBepcHTeT, TroMens, Poccus
TocynapcrBennslii arpapusii yausepcuter CeBepHoro 3aypainbs, Tromens, Poccus

IlIpoonema u yenw. [Ipobnema hopmuposanus u coeepuieHcmeo8anus KOOPOUHAYUOHHBIX CNO-
cobHOCmeU y COBPEMEHHBIX NOOPOCMKO8 ABNIACMC AKMYATbHOU, NOCKOJILKY MU CHOCOOHOCIU N1edHCam
6 0CHOB€e OONLUUHCIBA NPOPECCUOHATLHBIX HABLIKOS. B psde uccredosanuii ykasvieaemcs na 63aumo-
C643b PoOpMUPOBanUs KOOPOUHAYUOHHBIX CHOCOOHOCMEL U CBOUCME HEPEHOU CUCTEMbl WKOIbHUKOS.
Tak, 00 Hacmosawe2o épemeHu ciab0 UYYEHA 63AUMOCEA3b KOOPOUHAYUOHHBIX CNOCOOHOCMEU U
c60licme HepsHOll cucmembl noopocmkos. Llenb cmamvu 3axnouaemcs 6 GviasieHuU 0CobeHHoCmell
Gopmuposanus KOOPOUHAYUOHHBIX CHOCOOHOCMEN U CBOUCME HEPBHOU CUCMEMbl WKOAbHUKOE 11—
12 nem 6 npoyecce 3ansamuii Quzuueckoi Kyivmypoil.

Memoodonozusa. Memooonozuueckum no0Xxo00M NPo8edeHH020 UCCIe008aHUs 8bicmynaem yue-
Hue H. A. Bepnwmeiina o guzuonocuyeckux 0CHO8AX ynpasienus 0suxicenusmu. /s oyenku yposeHs
passumus 08U2amenbHOU KOOPOUHAYUU UKOTbHUKOS OYEeHUBANACL CNOCOOHOCMb K KUHEMUYeCKOM)
oughghepenyuposanuro, noddepicanuio pasHosecus (npoba Pombepea), cnocobHocms K cO21ACO8AHUIO
osudicenuti. Mccneooganue c8olicms HEPEHOU cUCmembl BPOGOOUNOCH C NOMOWBIO 3PUMENLHO-MOMOP-
Holx peakyuil. Tecmbl no3601510m onpedenums 8pems peakyuu UCHbIMYeMOo20 Ha 3PUMenbHblll pas3opa-
JHrcumens, cmadUIbHOCMb PeaKyuu, CKOpOCmy NPUHAMUS peuleHus 8 peakyuu 8bloopa, oyeHums no-
O0BUIICHOCb OCHOBHBIX HEPEHBIX HPOYECCOE 8 YEHMPANbHOU HEPEHOT CUCTEME.

Pesynvmamui. B cmamve npedcmagiensvt pe3yismamyl Uccie008aHus. hopMupo8anus KOOpou-
HAYUOHHBIX CHOCOOHOCMEN U C8OUICME HEPEHOU CUCTNEMbL WKOALHUKOS 68 npoyecce 3aHAmull Qusuie-
cKkotl Kynemypou. B nauane sxcnepumenma y wikoavHukos 11—12 nem onpedenen nudice cpeone2o ypo-
6CHb PA3GUMUS CNOCOOHOCMU K PABHOBECUIO U KUHECEMUYecKoMy OupgpepeHyuposanuto u HU3Kul
YPOGeHb pazeumus CHOCOOHOCMU K CO2NACO8AHUIO 08UdCeHUl. Bpems codcHol 3pumenbHo-MOmMopHOIl
peaxyuu, no CpagHeHuIo ¢ nNpocmou peaxyuet, ObLI0 3HAYUMENbHO O0abULe. SHAUUMBIX PAIUYUL 6 NO-
KA3ameJsix 3pumenbHO-MOMOPHBIX PEaKyull WKOJIbHUKOS @ 3A8UCUMOCTIU OTH HOIA BbIAGILEHO He OblIO.

bubnuozpagpuueckasn ccoinka: Epmakosa E. B., Boponuna E. B., Ianukosa U. K., Copokuna T. 1., Kata-
nmHckas JI. M. OcobenHocTr (hopMHUpOBaHUS KOOPAMHAIIMOHHBIX CIIOCOOHOCTEH M CBOMCTB HEPBHOM CH-
CTeMbl IIKOJBHUKOB 11-12 jer B mpouecce 3aHsATui pu3nueckor KynbsTypoit // Science for Education
Today. — 2024. —T. 14, Ne 3. — C. 182-200. DOI: http://dx.doi.org/10.15293/2658-6762.2403.09
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B npoyecce zanamuil usuyeckoii Kyibmypou Obliu UCHONb308AHBL CREYUATbHO NOO0OPAHHbIE
VAPAdICHEHUs, HANPAGIEHHbIe HA PA38UMUEe KOOPOUHAYUOHHBIX CHOCOOHOCTEN Y WKOIbHUKOS CPEOHE20
603pacma, peanusyemvie 8 pazoenax «l ummacmuxay, «backembony u «Jleckas amiemuxay.

B xonye sxcnepumenma y wikonvHuxkos 11—12 nem asmopamu 6vl1 onpeoeneH 8blCOKULL YPOBEHb
pazeumusi CnocoOHOCIU K PABHOBECUI0 U KUHECTEMUYecKoMy ouggepenyuposanuio u gvliue cpeonezo
YPOBeHb pazeumus CHOCOOHOCIMU K CO2NACO8anUI0 0sudxcenull. I1o pe3yromamam npogeoeHH020 IKchne-
PUMEHMA HAUDOTLUIULL YPOBEHb PA3GUMUSL ) WKOTBHUKOE OMMEUALCs N0 CHOCOOHOCMU K KUHeCmemu-
yecKomMy OUPpepeHyuposanuIo u co2aaco8anuio 08U cenull. Aemopamu noayyensvl OanHble, YKA3blear-
wue Ha ONMUMUZAYUIO NOKA3amenell CBOUCME HEPBHOU CUCEMbL, OYEeHUBAEMOlL NO 8eUYUHE NPOCMOT
U CNOJNACHOU 3PUMENbHO-MOMOPHBIX PeaKyuil, Ymo 00Ka3vleaem 8e0yuyio poib YeHMpAIbHOU HEPEHOU
cucmemul 8 hopMUPOBAHUU KOOPOUHAUUOHHBIX CHOCOOHOCME.

3aknwuenue. Pe3ynomamul padbomvl NO380ASI0OM COELAMb 3AKTIOYEHUE O 83AUMOCEA3U CEOUCE
HEPBHOIL CUCEMbL C OUHAMUKOU KOOPOUHAYUOHHBIX CHOCODHOCEN, ONPedensiomux CKOpoCms npome-
KAHUsL NpoYecco8 8030YHCOeHUs U MOPMONCEHUS, NOOBUNCHOCHb HEPBHLIX NPOUECCO8 8 UEHMPAIbHOU
HEpEHOIL cucmeme, CHOCODHOCMb K Obicmpoll 8bipabomke OuphepeHyupo8oUH020 MOPMONCEHUSL U
MOYHOCMU 8bINONIHAEMO20 08ULAMENbHO20 AKMA Y wiKoabHukog 11-12 nem, 6 npoyecce 3anamuii pu-
3UYeCKOU KyIbmypoll.

Knrwouesnie cnosa: koopounayuonuvie cCnocoOHOCMU; CEOUCBA HEPBHOU CUCTEMbL; WKOTbHUKU;
HOOPOCMKU; 3aHAMUSA QU3UYECKOU KYAbMYPOU; NPOCMAs 3PUMENbHO-MOMOPHAS PeaKyus; CIONHCHAS
3pUMenbHO-MOMOPHAS PEAKYUSL.
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3asiBJICHHBII BKJIaJ aBTOPOB:

EpmakoBa Enrena BiagumupoBHa: BRITIOITHEHHE CTATHCTHYECKHUX MPOIIETYP, 0hOPMIIEHHE TEKCTa CTa-
TBH.

Boponuna Eprenus BiagumupoBHa: cOop MaTepranos.

[HamukoBa Una KoHcTaHTHHOBHA: TIEPEeBO] HCCIIEIOBAHHS HA aHTJIIMUCKHN S3BIK, INTEPaTypPHBIN 00-
30p.

Copokuna TaresHa ViBaHoBHa: cOOp MaTepHaios.

Karammuckas Jlronmuia MiBaHOBHA: opraHu3alus UCCIEI0BaHUS, KOHUEILUS U JU3aifH Ucciie10Ba-
HUSl, HHTEPIIPETALHS PE3yIbTaTOB U 00IIee PyKOBOACTBO.

Bce aBTOpBI 03HAKOMUITUCH C pe3yJIbTaTaMK Pa0OTHI M 0I00PHIIN OKOHYATEIFHBIN BApPHAHT PYKOIIHCH.

HNudopmanus o kKoHGIUKTE HHTEPECOB:

ABTOPBI 3SBIISTIOT 00 OTCYTCTBHH KOH(IMKTAa HHTEPECOB.
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