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Dear scientists, educators, colleagues, friends! 

 

This year marks the 110th anniversary of the founding of Vinnytsia Mykhailo 
Kotsiubynskyi State Pedagogical University. During its existence, the university has always taken 

an active part in significant events, and today we together defend not only the borders of sovereign 

Ukraine, but also our cultural, historical and scientific heritage. 

Vinnytsia State Pedagogical University continues the traditions of building the scientific 

foundation of our country, and it is important that in this painstaking work the university team uses 

not only the work of its predecessors, but also actively involves in cooperation famous native and 

foreign scientists, young scientists, international institutions, as well as everyone those who are 

not indifferent to the future of our Motherland. 

The successful implementation of advanced achievements in any field of human activity 

depends, first of all, on how quickly these achievements cover a wide range of specialists and 

interested persons. Today, a considerable arsenal of information dissemination technologies is at 

the service of a person: television, computer networks, satellite communication are signs of 

modernity. Together with them, the time-tested means of disseminating advanced scientific 

knowledge continue to develop - printed publications that provide effective and easy access to the 

latest scientific achievements of the general public. 

In your hands, the jubilee edition of the scientific publication "Personality and 

Environmental Issues" is another step on the way to intelligent use of nature, to the formation of 

environmental awareness, to the development of democratic rights and freedoms, to our glorious 

Victory. 

We invite you to publish original research and wish all authors of scientific publications, 

readers and members of the editorial board inspiration, health, peace, strength and energy for 

further active activities to expand the horizons of Ukrainian science and education! 

 

Sincerely, 

Rector of 

Vinnytsia Mykhailo Kotsiubynskyi  

State Pedagogical University 

Doctor of Pedagogic Sciences, professor Nataliia Lazarenko 
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ENVIRONMENTAL EDUCATION AND THE FORMATION OF ECOLOGICAL 

CONSCIOUSNESS IN THE STRUCTURE OF PROFESSIONAL TRAINING: THEORETICAL 

ASPECT 

 

 

Annotation. The article reveals the theoretical aspects of environmental education and 

environmental awareness in the structure of professional training. It is noted that the state of the 

environment and the ecological crisis actualize the need for the development of environmental awareness 

and culture through the prism of environmental education for modern Ukrainian society. The article also 

analyzes several interpretations of the concept of "ecological consciousness". As a result of this, It is 

concluded that the individual ecological consciousness is understood as the highest level of individual’s 

reflection of the environment and reality, which ensures the harmonious coexistence and interaction of man 

and nature. The signs, structure, and main properties of the individual ecological consciousness are 

specified. It is indicated that its development takes place throughout a person's life, but in older youth, this 

process becomes especially intensive in connection with the acquisition of professional education, which 

sets personal worldview guidelines and principles of attitude to the environment. Environmental education 

plays an important role in the formation of a person's ecological consciousness. It is a complex process, 

that is designed to form a person's responsibility for the preservation and renewal of nature, to realize its 

vital value in practice. As a result of environmental education, environmental knowledge is transformed 

into environmental beliefs, the development of environmental skills, and environmental behavior. 

Education for sustainable development should contribute to the further spread of the teaching of the subject 

"Social ecology" in higher education institutions that train specialists in socionomic professions. In 

conclusion, It is determined that by forming an ecological worldview, we form an ecologically conscious 

and responsible personality of the future specialist, thereby providing a path to the sustainable development 

of our country. 

Key words: ecological consciousness, ecological education, ecological upbringing, professional 

education. 

 

Problem statement. For a person of the 21st century, the level of development of their ecological 

consciousness is fundamental. Today, this psychological construct becomes subject not only to education 

in biological and natural sciences but all areas of professional training. From now on, any education should 

provide not only knowledge of professional disciplines, but also a humanistic ecological worldview.  

Nowadays, in the conditions of globalization, there are negative trends in the relationship between 

man and nature. The path of modern society development is oriented towards a constant increase in the 

production and consumption of natural resources, which causes a global environmental crisis. Nature is 

unable to cope with the anthropogenic load, as a result of which there is a deep disorder of relationships 

within the biological and ecological system and the "society and nature" system. From here, the problem 

of environmental responsibility for social, economic, political, technical, scientific, cultural, and other types 

of human activity is actualized. The formation of a new way of relations between man, technology, and 

nature is the primary task of modern civilization. The state of the environment and the ecological crisis 

actualize the need for environmental awareness and cultural development  through the prism of 

environmental education for modern Ukrainian society.  

mailto:inka020571@gmail.com
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Its essence lies in the process of raising human consciousness to the level of actual problems of the 

relationship between man and nature in modern conditions and outlines ways to solve these problems. In 

addition, a difficult task arises: to direct the personal consciousness and society`s one as a whole to 

understand nature not as an object of activity, but as a bearer of the highest value – the value of life. 

Previous research publications proves that a number of studies were conducted in Ukraine and 

abroad, devoted to the problem of the formation of environmental awareness. Thus, the emergence, 

formation, and significance of ecological consciousness in regulating the interaction of human society and 

nature are considered by such domestic philosophers and psychologists as Bekh I. D., Saunova Yu.O. , 

Skrebets V.O., Shvalb Yu.M. et al. Nabochuk O. Yu., Skrebets V.O., Lovochkina A.M., Mameshyna O.S, 

Shvalb Yu.M. paid considerable attention to the psychological and pedagogical problems of the 

environmental awareness development. The theory and practice of the ecological awareness formation were 

considered in scientific research by Rudomino-Dusiatska O.V. , Dubovyi V.I. , Dubovyi O.V. and others. 

The main material. Scientists note that in modern society there is an urgent need to create a new 

form of social consciousness – ecological – on a par with political, legal, moral, aesthetic, and ideological. 

At the same time, environmental awareness should be studied at a certain specific level – theoretical, 

everyday life, mass, etc. Thus, in the modern theoretical worldview, there is a kind of "greening" of most 

problems – their analysis is carried out through the prism of "man-nature" relations. In the everyday 

worldview, environmental problems have firmly taken the leading place among other global problems 

facing humanity. At the same time, Rudomino-Dusiatska O. V. notes that "all forms of social consciousness 

in one way or another turn out to be transformed under the influence of environmental contradictions" [6].  

In the modern scientific paradigm, there are many interpretations of the concept of ecological 

consciousness. Let's consider them. 

Reimers M.F. defines ecological awareness as a deep, automatic understanding of the inseparable 

connection between man and nature, the dependence of human well-being on the integrity and relative 

stability (immutability) of the natural environment.  

Great attention is paid to the structure of the individual ecological consciousness by Boreiko V.Ie. 

The scientist defines ecological awareness as a set of ecological and nature protection ideas, worldview 

positions, and strategies of practical activity aimed at preserving natural objects. 

Yanytskyi O.M. believes that ecological consciousness should be understood as the population's 

mass concern about the state of the environment. It would be more correct to call ecological awareness 

"awareness" or "understanding" of the ecological situation, which leads to the emergence of a triune process 

of "perception - understanding - action", each element of which is socially, politically, and culturally 

mediated, the scientist notes. [5]. 

Fenchak L.M. claims that ecological consciousness is the highest form of reflection of the real 

ecological situation, which is responsible for a holistic vision of ecological problems, awareness of the 

unity of people and the environment, understanding an internal "self-regulator" presence of ecologically 

civilized behavior, a sense of responsibility, a healthy lifestyle, active environmental protection activities, 

which, in turn, are largely determined by a person's attitude to the world in general [1]. 

In A.M. Lovochkina's definition ecological consciousness is interpreted as a higher level of mental 

reflection of the natural, artificial, and social environment and one's inner world; the reflection of a person's 

place and role in the ecological world, as well as self-regulation of this reflection [2]. 

A similar opinion is expressed by Mameshyna O.S., according to whom ecological consciousness is 

the highest level of mental reflection of the natural and artificial environment, the individual inner world, 

reflection on the place and role of man in the world of Nature, self-regulation of the defined reflection, etc. 

[3]. 

Skrypnyk S. gives the most complete and broad definition of ecological consciousness: "it is a form 

of social consciousness that is in the stage of formation and includes a set of ideas, theories, views, 

motivations that reflect the ecological side of social life, such as the real practice of relations between 

people and the environment where they live, between society and nature, including a set of regulatory 

principles and norms of behavior aimed at achieving the optimal state of the "society and nature" system 

[10]. 

So, under the individual ecological consciousness, we will understand the highest level of personal 

reflection of the environment and reality, which ensures the harmonious coexistence and interaction 

between man and nature. The formed ecological consciousness of the subject allows him to perceive the 

world and himself in this world as an element of a single ecosystem, and the goal of interaction with nature 

is the maximum satisfaction of both human needs and the requirements of the entire surrounding space. 
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Ecological consciousness ensures a person's understanding of the individual and nature development as a 

process of co-evolution, beneficial for both sides of a harmonious union [4]. 

Taking into account the signs of environmental awareness, Skrebets V.O. distinguishes between 

individual and social environmental consciousness. The scientist refers to the structure of individual 

ecological consciousness as values, attitudes, social stereotypes, desires, and aspirations, i.e., the whole 

variety of mental processes, personal properties, and states. In his opinion, the structure of social-ecological 

consciousness contains generalized judgments, ideas, and stereotypes that reflect the attitude of large social 

groups or society as a whole to certain phenomena and problems of ecology. The author considers the main 

properties of ecological consciousness as the social character of ecological consciousness, determined by 

the norms, values, and traditions adopted in a particular society; mediation by symbols, and signs, including 

verbal means of human perception of the natural world; self-reflexivity; internal dialogism, etc [9]. 

Some researchers do not single out components or structural elements of ecological consciousness, 

but so-called aspects. In particular, analyzing the content of environmental education in Ukrainian society, 

Sovhira S. V. singles out those that are reflected in the formation of the individual ecological consciousness, 

namely: the assimilation of natural scientific, social, and technical knowledge about the interaction of 

society and nature; forming a valuable attitude towards the world of people and nature; the development of 

the need for communication with nature, the manifestation of an active attitude towards it, concern for its 

condition both now and in the future [11]. 

Ecological consciousness development occurs throughout a person's life, but in older youth, this 

process becomes especially intensive in connection with the acquisition of professional education, which 

sets personal worldview guidelines and principles of attitude to the environment. An important role in the 

person's ecological consciousness formation will be played by ecological education, which is designed to 

form a person's responsibility for the preservation and renewal of nature, to realize its vital value in practice.  

We came to the understanding that the transition of society to stable development is a reorientation 

of values and, first of all, education, it is a humanistic transition. The historical practice of humanity, and 

its scientific achievements have proven that the humanistic transition is not reduced to the satisfaction of 

human physical needs. Although today's society suffers from consumerist ideals, the ideal of quality of life 

developed by mankind is based on a humanistic attitude to nature. At the same time, unlike the former 

enlightened materialists and today's consumerist materialists, this humanistic ideal sees in nature the 

absolute value of life. 

According to the Ukrainian scientist Marynovych M.,  such an approach to nature based on external 

expediency excludes from the ideal of man and society ecological and humanistic goal-setting, which in 

the conditions of worldwide globalization almost led humanity to the apocalypse. But the whole point is 

that the immeasurable destruction of nature, for example, the cutting down of Carpathian forests, the 

destruction of green areas in Kyiv, the predatory use of minerals, the destruction by artificial seas of the 

natural currents of the Dnipro and other rivers not only destroys the conditions of a decent life for the 

majority of Ukrainians but in general deprives opportunities to live in normal conditions for representatives 

of future generations. The main task of environmental education for sustainable development requires not 

only learning to protect nature and teach others about it but also being guided in one's attitude towards it 

by understanding the absolute value of nature as the value of life itself.  

This idea means that priority should be given to ecological factors in both - human consciousness 

and human activity, and ecological knowledge should be transformed into ecological education. For the 

Ukrainian people, it has always been the case that personal education begins precisely with involvement in 

ecological values. 

Ecological upbringing, as a part of the educational process, consists of a single, consistent system. 

As a result of environmental education, environmental knowledge transforms into environmental beliefs, 

environmental skills, and environmental behavior. A two-year-old kid, mesmerized by watching ducks, 

feeding a squirrel, receives something from nature that will help them live. Ecological education orients 

and attracts the child to ecological values, which in the process of practical activity are transformed into an 

experience, which in turn is consolidated by ecological beliefs, ecological behavior habits, and, as a result, 

turn into ecological consciousness and ecological actions. 

A child who listens to the singing of birds cares about animals, and simply contemplates nature, 

develops such values in himself that will not allow him to commit negative actions in relation to both people 

and nature in the future. Such a child will protect nature and see its absolute value because this is the value 

of life: "Life is not only the number of inhalations and exhalations but also the number of moments that 
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take one's breath away. Nature is such a miracle" [8]. In order for a child to be ecologically educated, he 

must go through the path of ecological upbringing. 

Education for sustainable development should contribute to the further spread of the subject "Social 

ecology" teaching in higher education institutions, which train specialists in socionomic professions. For 

example, at the Vinnytsia Mykhailo Kotsiubynskyi State Pedagogical University, students majoring in 231 

Social Work study the specified discipline. This contributes to the formation of a caring attitude towards 

nature, ecological culture development, ecological awareness, understanding of the environment and their 

place in it in future professionals. 

Sukhomlynsky V. A. repeatedly emphasized that "great patriotic power is kept in the beauty of the 

native land" [12]. Therefore, patriotic upbringing and respect for the past is the primary task of education 

for sustainable development. Therefore, it is clear that education belongs to one of the first places among 

national priorities since in the modern world only the level of its development determines the nation 

competitiveness.  

Ecology is mentioned from case to case, but it should permeate all aspects of life. Environmentalism 

should be the main thing and be realized not in words, but in practice. Man's transformation of nature, 

which is based on technological advances that destroy the biosphere, raised questions for science and 

education about the need to abandon anthropocentrism, and with it the so-called humanization of nature. 

 The goal of Ukraine's transition to sustainable development is primarily to ensure a high quality of 

life for people with the help of the state's socio-economic development, rational use of natural resources, 

preservation of the natural environment, social security of people, and health care. The task now is that 

education should not only learn to preserve nature but also in relation with it to be guided by the 

understanding of the absolute value of nature as the value of life itself. 

 Conclusions.  The ecological aspects should find their place in any sphere of human activity and 

consciousness. In turn, environmental knowledge contained in any sciences and types of practice must 

necessarily be transformed into environmental education and upbringing. Thus, by forming an ecological 

worldview, we form an ecologically aware and responsible personality of the future specialist, thereby 

providing a path to the sustainable development of our country. 
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ENVIRONMENTAL AWARENESS FACTORS IN THE GENESIS OF 

PSYCHOSOMATIC DYSFUNCTIONS OF STUDENTS OF HIGHER EDUCATION 

INSTITUTIONS 

 

 

Abstract. The substantiation of the conceptual foundations of ecological awareness by the subject 

of practical research is the cognitive goal of this article. The purpose of the article is to substantiate the 

influence of factors of the formation of environmental awareness in the genesis of psychosomatic 

dysfunctions of students of higher education institutions. In the research process, such methods as analysis, 

systematization, synthesis, generalization, concretization, comparison and psychodiagnostic methods were 

applied, using such methods as "Aesop", "Alternative", "Dominant" and the method "Assessment of the 

level of development of personality’s adaptive abilities of A. Maklakov, S. Chermianina". Due to the 

author's psychodiagnostic questionnaire, by using quantitative and qualitative assessment criteria, 

individuals with psychosomatic dysfunctions were selected and divided into three groups: individuals with 

cardiovascular defects, with gastrointestinal tract dysfunction, and skin defects. The scientific novelty is the 

conceptual basis of the study of students' environmental awareness in the structure of psychosomatic 

interactions under the conditions of the eco-environment of higher education institutions. 

Interrelation between psychological stability and the level of life stress in the educational 

institution's eco-environment was experimentally revealed. It turned out that a high level of life tension is 

not a constitutional prerequisite for the emergence of psychosomatic complaints. In the subjects of the 

experimental group with a high level of subjective stress, a low indicator of psychological stability is a 

predicate for the development of psychosomatic dysfunctions (the probability of the disease was 92%), 

while high indicators of stability contribute to the preservation of health (somatization took only 10%). In 

addition, a high level of psychological stability of an individual is associated with a developed imagination 

and creativity in non-standard situations, with a high level of stress. Adequate awareness and assessment 

of the situation, a person's persistent experience of his actions and circumstances, which are the result of 

personal choice and responsibility, in somatically ill individuals with high vitality acquire the value of a 

resource, experience that allows to adapt to health problems, harmoniously transforming meaningful life 

orientations. Somatic complaints of such respondents are caused by unpleasant life events, pessimistic and 

depressed mood in their surroundings, that is, all those components of modern life that have already become 

a habit in interaction with the environment. 

mailto:іnnavisnjuk@gmail.com
https://orcid.org/0000-0001-6538-7742
mailto:dolynnyis@gmail.com
https://orcid.org/0000-0003-3555-5818
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The conclusion indicates the interdependence of mental and emotional factors in the formation of 

environmental awareness of students in institutions of higher education, explains the concept of complex 

psychosomatic processes that support the integrity of the organism. The imbalance between psyche and 

somatics produced by this interaction determines the level of professional training of the student in the 

educational environment. Their conceptual basis is psychogenies of the somatoform type, with predominant 

vegetative disorders, which is connected with the psychoanalytic interpretation of an unconscious 

intrapsychic neurotic complex. The origin of the symptomatology imitating physical pathology is explained 

by conversion mechanisms as a result of the lack of adaptive psychological protection and stability. 

Key words: environmental awareness, psychological stability, psychosomatic dysfunctions, 

educational environment, institutions of higher education. 

 

Introduction. Modernity interprets its conditions of existence of an individual in the postmodern 

society. At a time of constant growth in the degree of information and visual load, unfavorable socio-

economic situation, as well as the destructiveness of various factors of the era of social changes, causes a 

pronounced negative impact on the functional state and adaptive resources of the body, the state of mental 

and somatic health of a person. 

The problem of environmental awareness of students in the conditions of higher education 

institutions is particularly relevant, as it emphasizes the importance of studying the environmental factors 

of psychosomatic personality dysfunctions in the conditions of an educational environment. Complicating 

factors include: unsatisfactory socio-economic living conditions, martial law, the need for increased 

mobilization of physical and emotional resources, lack of access to resources that help overcome stress. 

The analysis of these factors makes it possible to assert that this problem is most typical for specialists in 

medical, pedagogical, psychological and other professions. 

Theoretical foundations of research. Modern environmental problems today, to one degree or 

another, take into account the entire sphere of human social life. The importance of the ecological problem 

is that its place in the entire system of social life is reflected in the differentiation of a number of scientific 

theories (Vizniuk I., Bateson H., Varho O., Dolynnyi O., Doronina M., Kessidi F.,  Rubanova E., etc.), as 

well as in the formation of certain scientific concepts (Dagani J., Buizza C., Ferrari C. & Ghilardi A.). One 

of the indicators of destructive influence on personality according to these theories and concepts is a 

prolonged feeling of pain, which is now quite widespread in pre-medical practice. It is the substantiation of 

the conceptual foundations of ecological consciousness on the subject of practical research that constitutes 

the cognitive goal of this article. 

The purpose of the article is to substantiate the influence of factors of the formation of 

environmental consciousness in the genesis of psychosomatic dysfunctions of students of higher education 

institutions. 

Experimental part. The tense rhythm of life in the educational environment and constant presence in 

the energy field of negative emotions cause increased irritability, passivity, quick fatigue, lack of peace, tolerance 

and inner harmony, excessive concentration on one's own experiences and suggestibility. Neglect of these 

primary signs contributes to the emergence and development of psychosomatic dysfunctions in students. As a 

result, they look unfriendly, biased towards their own environment, uncommunicative and indifferent, etc. 

Psychosomatic health of a person is a complex multifaceted phenomenon, which is determined by 

the influence of biological (genetic) and social (acquired) factors and is considered as psycho-medical-

biological and socio-economic categories, which are determined by the balance with the environment and 

the absence of certain threatening conditions regarding the state optimal functioning of her body [1, 2]. 

Environmental awareness is a set of ecological knowledge of a person, his personal attitude to the 

environment and an idea of a person's place in the "human-environment" plane, readiness for actions that 

allow preserving the environment, or readiness to refrain from actions that cause damage to the 

environment, to support or not support for environmental policy, environmental measures, etc. 

Environmental awareness is measured by a level that can change during a person's life [3, 4]. 

The general factors of environmental awareness that affect the development of psychosomatic 

dysfunctions of the human body in the eco-environment of a higher education institution include the following: 

psychological (increased internal conflict, well-being, activity and mood of the individual), biological (parasitic, 

viral, bacterial, prion and genetically modified organisms, products of biotechnology, etc.), chemical (natural 

and synthetic, organic and inorganic), physical (vibration, noise, ultrasound, thermal, infrasound, ionizing, non-

ionizing and other types of radiation), social (water supply, nutrition, living conditions, recreation, work, 

education and training) and others that affect human health [1, 3, 4]. 
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Psychosomatic dysfunctions are prerequisites for the occurrence of diseases of internal organs and 

systems of the body, which arise as a result of the influence of mental and emotional factors. In the situation 

of influence of environmental factors on the state of optimal functioning of the body of students in the 

conditions of a higher educational institution, psychosomatic dysfunctions acquire a psychogenic character, 

the consequence of which is the development of psychosomatosis caused by symptomatic manifestations 

of organic pathology [4]. 

Environmental awareness can be characterized through its structure, which includes cognitive, 

affective (emotional), behavioral (conative) elements. The basis of the  cognitive element is theoretical 

(professional, scientific) and practical (obtained from everyday experience of contact with the 

environment) knowledge. The totality of theoretical and practical knowledge will constitute the highest 

degree of development of the cognitive component, which will affect the level of environmental 

awareness in general. The emotional element is formed by the individual's personal, subjective 

assessments, his own vision of the "man - environment" system. The behavioral element includes the 

readiness for individual action and attitudes to support (or not support) social proposals. Individual 

actions (participation in eco-organizations, etc.) indicate a higher level of environmental awareness 

among students, based on the disclosure of which further research was implemented [2, 4].  

The study, which was conducted on the basis of the Military Medical Clinical Center of the Central 

Region (Vinnytsia), involved 102 respondents (experimental group) aged 17 to 22 with psychosomatic 

dysfunctions, at the basis of which signs of the nosology of psychosomatosis (disorders of the 

gastrointestinal tract, cardiovascular complaints, neurodermatitis) were identified; and 108 people with 

general health indicators (control group). A comprehensive psychoneurological examination was conducted 

for all the respondents. On the basis of the analysis of scientific sources and the results of own research, the 

interdependence between environmental awareness in students and psychosomatic manifestations was 

established. The composition of the experimental sample qualitatively and quantitatively represents the 

general population, since modeling and randomization techniques were used for its formation. The used 

experimental design, methods of statistical processing and interpretation of results ensured internal and 

external validity. 

The experimental base of the research during 2021-2022 was Vinnytsia Mykhailo Kotsiubynskyi 

State Pedagogical University and Vinnytsya National Pirogov Memorial Medical University. The total 

number of the sample of students was 210 people in the age category from 17 to 22 years, 222 "Medicine" 

and 053 "Psychology". 

In the research process, such methods as analysis, systematization, synthesis, generalization, 

concretization, comparison and psychodiagnostic methods were applied, using such methods as "Aesop", 

"Alternative", "Dominant" and the method "Assessment of the level of development of adaptive abilities of 

the personality of A. Maklakov , S. Chermianina". 

 

Cognitive element

28%

Emotional element 

62%

Behavioral element

10%
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Fig. 1. Components of environmental consciousness of students according to the "Aesop", 

"Alternative" and "Dominant" methods 

According to the "Aesop", "Alternative" and "Dominant" methods (Fig. 1), the subjective attitude 

of higher education students to the surrounding environment and low nature-centeredness in the conditions 

of the educational institution's eco-environment are reflected, as a result of which the subjective attitude to 

nature in the emotional plan is more dominant than in the cognitive and practical. As can be seen from the 

diagram, the dominant environmental consciousness of students is an emotional approach (60 people, 62%), 

which determines their consumer attitude towards the environment. Correlation analysis showed a 

significantly positive correlation of the environmental motivation of students with such parameters as 

"aesthetic attitude" (0.47), "cognitive attitude" (0.43) and a negative correlation with the parameters 

"pragmatic attitude" (-0.74), "ethical attitude" (- 0.65), which proves the superiority of external motives 

(convenience and comfort) over the need for knowledge about the eco-environment. 

In the dominant majority, an aesthetic and careful attitude towards nature is episodically 

manifested, which is evidenced by the low level of development of the value-motivational component of 

environmental consciousness in them. Based on the results of the study, it was established that the level of 

the latter is characterized by the degree of their environmental motivation according to average and low 

indicators. 

Results and their discussion. The principle of systematicity made it possible to reveal the integrity 

of the research object, taking into account the influence of objective and subjective factors of environmental 

awareness of students in the conditions of higher education institutions, in particular, the justification of 

psychosomatic features for the period of research. According to this principle, the general sample with the 

nominative marker "psychosomatic health" was formed based on the data of the medical professional 

advisory opinion (form No. 086).  

Due to the author's psychodiagnostic questionnaire, by using quantitative and qualitative 

assessment criteria, people with psychosomatic dysfunctions were selected and divided into three groups: 

people with cardiovascular disorders (CVD), with gastrointestinal tract dysfunction (GITD) and skin 

defects (SD). The results of the distribution of types by psychosomatic feature in students of the eco-

environment of a higher institution are shown in Table 1. 

Table 1 

Factors influencing the environmental consciousness on the development of psychosomatic 

dysfunctions in students 

 

Psychosomatic 

dysfunctions 

Characteristics of the influence of factors of environmental awareness 

Cardiovascular defects Anxiety, hostility, repressed anger, guilt, need for self-affirmation, 

introversion, intrapersonal conflicts, fear of the future, loss of faith, 

emotional stress, increased sentimentality, demonstrativeness, hysterics, 

stressful life rhythm, desire for success, social significance 

Gastrointestinal tract 

dysfunction  

Neatness, punctuality, pedantry, justice, politeness, self-centeredness, 

suppressed aggressiveness, envy, offensiveness, passivity, disgust for the 

surrounding world, hostility 

Skin defects  Tendency to take a passive position in interpersonal relationships, 

high sentimentality with loved ones, self-doubt, risk avoidance, feelings of 

inferiority, social isolation, negativism accompanied by fear, irritability, 

frustration, guilt, suspicion, and anger 

 

The identified features of psychosomatic dysfunctions made it possible to obtain information about 

the factors of environmental awareness that influence the level of psychological stability in the experimental 

group, in the context of which the methodology "Assessment of the level of development of adaptive 

abilities of the personality of A. Maklakov and S. Chermianin" was used. 

A. Maklakov and S. Chermianin's methodology for assessing the level of development of the 

adaptive abilities of an individual (MLO) highlights the possibilities of active adaptation of the individual 

to the conditions of the physical and social environment at the level of optimal functioning of the human 

body. The determination of the average indicators in the walls according to this method showed a difference 

between the control group (8.8) and the experimental group (3.0), which allows us to assert a high level of 

vitality of the first group of subjects and, accordingly, a low indicator in the latter. 
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Mathematical and statistical processing of the research results using the Pearson test indicates an 

inverse correlation in the experimental group between parameters of vitality and psychosomatic 

dysfunctions (rxy = 0,47; р ≤ 0,01) which indicates a lack of adequate behavioral regulation, self-control 

and positive reassessment of the situation. The same parameters in the control group are directly correlated 

(rxy = 0.47; p ≤ 0.01). In our opinion, it is this factor that ensures the activation of adaptive abilities in 

stressful situations, promotes psychosomatic integrity, readiness to act in conditions of high responsibility, 

objective reality and personal growth. 

Relationships between psychological stability and the level of life stress in the eco-environment of 

the educational institution were experimentally revealed. It turned out that a high level of life stress is not 

a constitutional prerequisite for the occurrence of psychosomatic complaints. In the subjects of the 

experimental group with a high level of subjective stress, a low index of psychological stability is a 

predicate for the development of psychosomatic dysfunctions (the probability of the disease was currently 

92%), while high indicators of stability contribute to the preservation of health (somatization occupied only 

10%). In addition, a high level of psychological stability of an individual is associated with a developed 

imagination and creativity in non-standard situations, with a high level of tension. Adequate awareness and 

assessment of the situation, a person's persistent experience of his actions and circumstances, which are the 

result of personal choice and responsibility, in somatically ill persons with high vitality acquire the value 

of a resource, experience that allows to adapt to health problems, harmoniously transforming meaningful 

life orientations. 

Somatic complaints of such respondents are caused by unpleasant life events, pessimistic and 

depressed mood in their surroundings, i.e., all those components of modern life that have already become 

a habit in interaction with the surrounding environment. It was established that the most important factor 

of psychosomatic dysfunctions for 102 people (51%) was social stress: 69 people (67.65%) had problematic 

relationships in the educational environment, in particular, interpersonal conflicts with their own 

environment (groupmates, teachers, pedagogical workers), 33 min. (32.35%) – household problems, etc. 

In general, the empirical study revealed (Table 2) an inversely correlated relationship between 

students' resilience in the environment and the studied psychosomatic dysfunctions.   

Table 2 

 

Interconnection between indicators of psychological stability and psychosomatic disorders 

Sustainability indicators CVD SD    GITD 

High indicators 0,017 0,033 0,027 

Low indicators 0,257** 0,215** 0,227** 

** – the correlation is significant at p ≤ 0,01 

It was established that the average indicators of psychological stability of women are significantly 

higher than those of men (11.13 ± 0.32 and 9.07 ± 1.02, respectively). The analysis of the obtained data by 

Pearson's χ2 test confirms the presence of reliable differences (χ2 = 16.87, p ≤ 0.01) of the average stability 

indicators of the control and experimental groups. 

Conclusions. Thus, the interdependence of mental and emotional factors in the formation of 

environmental consciousness of students in institutions of higher education explains the concept of complex 

psychosomatic processes that support the integrity of the organism. The imbalance between psyche and somatics 

produced by this interaction determines the level of professional training of the student in the educational 

environment. Their conceptual basis is psychogenies of the somatoform type, with predominant vegetative 

disorders, which is connected with the psychoanalytic interpretation of an unconscious intrapsychic neurotic 

complex. The origin of the symptomatology imitating physical pathology is explained by conversion 

mechanisms as a result of the lack of adaptive psychological protection and stability. 

The conducted empirical study of environmental influences on the development of 

psychosomatic dysfunctions of the body in students of education in order to increase their 

environmental awareness made it possible to separate the following special environmental factors: the 

implementation of theoretical and practical training of students in eco-oriented activities aimed at 

combining morality and science, which is able to provide not only the transformation of traditional 

efforts to provide the individual with new opportunities in interaction with nature, but also to outline 

the spectrum of human abilities to adequately navigate the flow of ecological realities and attitudes 

regarding one's own choice in the development of social criticism; inclusion of students in eco-oriented 

activities with the aim of training specialists who are able to resist medical, psychological and 

economic threats in all spheres of social life (local, regional, national and global levels); the formation 
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of environmentalism as a character trait in students, which will contribute to the possibility of applying 

ecological knowledge and skills as needed in the conditions of the ecological environment; the use of 

special training technologies in the conditions of the educational environment of higher education 

institutions in order to stimulate cognitive, conative, perceptual-emotional and axiological approaches 

in the formation of environmental awareness and other components that ensure its significance; 

formation of students' focus on education of eco-oriented values - formation of value orientations of 

education seekers, formation of value-semantic and emotional-volition spheres of the personality to 

the readiness of implementation of eco-oriented activities. 

Prospects for further research. In the future, we plan to investigate the peculiarities of the 

prospects for the development of environmental awareness among students of various professional study 

profiles, the equivalent of which is the disclosure of the problem of the nature-centric approach by gender. 
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DIFFERENCES IN VALUES OF HIGH SCHOOL STUDENTS FORMED IN 

DIFFERENT SOCIAL ENVIRONMENTS (VILLAGE AND CITY) 

 

Abstract. The article is devoted to a relevant problem of the differences in the value systems of 

rural and urban high school students. The analysis of the scientific sources reveals insufficient research on 

this problem. We conducted an empirical study of the values of rural high school students in comparison to 

urban high school students. For the purpose of the psychodiagnostics within this research, we have 

translated and adapted for Ukrainian students the the Rokeach Value Survey and Schwartz's Value Survey 

methods. Two groups of 30 high school students were involved in the study. The main group represented 

the rural environment, the second group represented the urban environment. The groups were similar in 

terms of gender and age structure. In the course of the study, statistically significant differences in the 

results of the high school students from two different types of settlements were found. The most significant 

differences were defined in the instrumental values and Schwartz values, which are mainly instrumental. 

The rural high school students benefit with a stronger development of the politeness, universalism, and 

kindness values. Instead, urban high school students demonstrate a stronger presence of the independence, 

self-confidence, courage, and responsibility values. Defined during the research complex of differences 

indicated the higher level of the mental dependence of rural high school students compared to reference 

persons and groups. The hypothesis is that the reason defining such difference is a much higher level of 

parental control caused by the rural life. A mechanism of the mental dependence is formed in rural high 

school students. Further on, it extends to their relationships with teachers and the student groups. 

Key words: social environment, high school students, value orientations, terminal values, 

instrumental values. 

 

Definition of the problem. Psychological consultancy in higher education institutions shows the 

existence of clear psychological differences between students from villages and students from cities. During 

psychological counseling, these differences have a significant impact on addressing students’ problems. 

When working with students from villages, a psychologist must be prepared for differences in the essence 

of psychological problems, their depth, and the dynamics of overcoming them compared to students from 

the cities. Since the counseling process involves the anamnesis stage, we have defined clear socio-

psychological differences in the conditions of development of rural and urban children.  

So, we discovered the dependence of the problems of students who seek psychological help on the 

social and psychological features of their development environment. For high school students, the main 

activity of their life is a series of important life choices that are based on values. For this reason, we chose 

a research topic that reveals the influence of the urban or rural living environment on the values of high 

school students. To summarize, we discovered the dependence of the problems students, who seek 

psychological help, face based on the social and psychological features of the environment of their 

development. For high school students, their core life activity is a series of important life choices that are 

based on values. For this reason, we chose a research topic that reveals the influence of the urban or rural 

living environment on the values of the high school students. 

Analysis of recent research and publications. There are a number of researches that investigate 

the values of the individual comparing the residents of the city and village [1-8].  

Chyhryn V. O. from the standpoint of sociological science presented the results of research on rural 

youth, that includes elements of values. However, the given data are not very informative for the 

psychological understanding of values as regulators of behavior and do not reflect the differences between 

the values of rural and urban youth [8]. Hubeladze I. G. in his thorough monograph examines the problem 

of the formation of the identity of rural youth in the city. Although identity includes a system of values, the 

author did not directly diagnose values [1]. In his work, Demyda K. E. carries out a theoretical analysis of 
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those features of rural life, which hypothetically can have an impact on the socio-psychological features of 

a person, including values [2]. Komarova N. V. investigates the lifestyle of Ukrainian youth in rural areas, 

while values were not directly investigated [3]. Kryzhanovska Z.Yu., Novosad T.V. studied psychological 

differences in self-realization of urban and rural teenagers, while diagnosing the value of self-actualization 

only as one of the indicators of the auxiliary scale within the self-actualization test [4]. Orban-Lembryk L. 

E. investigated the situational determinants of people's behavior in the context of the urban environment, 

but did not empirically investigate the problem of the particularities of the values of urban residents 

compared to rural residents [6]. Lozova O. N. studied the mentality of the city and the village using the 

methods of psychosemantics, but did not directly diagnose the values [5]. All the researches described 

above are in proximity to the problem of values, but do not investigated values, as socio-psychological 

features of a person, comparing city and village residents. 

The problem of comparative characteristics of the value systems of village and city high school 

students is discovered in the research by Pohorilska N. I. [7]. This is the only known to us research in 

Ukraine, which examines the same problem as in our article. Based on the analysis of scientific sources, 

the author reveals the main features of the rural type of life: the rhythm of work obeys the rhythm and cycle 

of the year; working conditions are harder than in the city; lack of opportunities for labor mobility of 

residents; greater confluence of work and life, the inseparability of work in the household; the limited 

variety of leisure activities in the village; elements of the traditional neighborhood community have been 

preserved in the way of life of rural settlements; fairly stable composition of residents; weak socio-

professional and cultural differentiation; typical strong family and neighborhood ties [7, p. 423]. 

Pohorilska N. I. studied values, along with other socio-psychological features, using the Rokeach 

Value Survey (RVS). The author came to the conclusion that "schoolchildren who live in rural areas 

prioritize existential and communicative values, but neglected hedonistic and cognitive values. High school 

students living in the city focus on existential and status values. It is also worth noticing that cognitive 

values have almost no place in the system of life meanings of high school students living in the city [7, p. 

425]. 

In general, the work of Pohorilska N. I. directly relates to the subject of our article. However, the 

article contains a number of inaccuracies and technical errors that create unclarity and reduce the value of 

the research outcomes. For some reason, there list includes 16 terminal values, while there are no data on 

instrumental values at all. For some reason, the author presents only ranked average group values of ranks, 

which makes it difficult to understand the data. At the same time, it is impossible to identify the reasons of 

the applied approaches, since there are no explanations regarding the use of methods and there are no 

references to sources that contain psychodiagnostic methods [7, p. 426]. 

The given data on the state of the scientific problem, which we consider in this article, show the 

insufficient level of its research. 

 

Main body.  

Methodology of the experiment. The experimental study took place in March 2018 in the city of 

Vinnytsia and the village of Salnytsia, Khmilnytskyi district, Vinnytsia region. Vinnytsia is the regional 

center with a population of over 350,000 people. Salnytsia is a typical rural settlement of Central Ukraine, 

with a population of about 2,500 people. 

30 students (15 boys and 15 girls) from 11th grade of the General Education School # 11 in 

Vinnytsia and 30 students (15 boys and 15 girls) of the 11th grade of the General Education School in 

Salnytsia participated in the research. All participants were between 16 and 17 years old. Alignment of the 

two compared groups was carried out by the method of stratification, alignment was carried out by age and 

gender. 

The research was based on Value orientations (M. Rokich) and Schwartz's value questionnaire 

methods. 

Mathematical data processing was carried out by comparing the test results using the Student's 

parametric t-test. 

Results of the research. Tables 1 and 2 present the results of diagnostics using the Value orientations 

method (M. Rokich). The numbers show the average values of the value ranks within the groups. The 

average intergroup rank column shows the average value of the numbers in the two average in-group 

indicators columns. 
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Our analysis showed that Student's t-test can be used for data processing. We compared the average 

indicators of value ranks for high school students from the city and high school students from the village. 

All statistically significant differences in Tables 1 and 2 are marked with "*" (p0<0.05) and "**" (p0<0.01). 

One of the problems of empirical studies of values is the undifferentiated analysis of differences 

without consideration of the importance of a specific value or group of values. For the objectivity the 

analysis, we need a quantitative measure of the importance of one value in the list of values or the 

importance of a group of values relative to the entire set of values. The first step in solving this problem is 

to determine the place on the measuring scale of value by its intergroup average rank. We think it is obvious 

that there is one way to solve this problem: to rank the inter-group mean values of the ranks. Namely, we 

suggest using the order scale. Our approach is based on the common practice of using an ordinal scale to 

diagnose values. In particular, the order scale is used to determine the final result by both psychodiagnostic 

techniques that we have applied in this study. The second step is to assign a numerical measure to each 

value with its rank position. Using ranks for this purpose is inconvenient and impractical, since the inversely 

proportional relationship complicates mathematical calculations. We offer the simplest way – assigning to 

each rank a value measure number Ai = (n+1) – i. In this case, for example, if we have a set of 18 values, 

and the value has a rank of 1 (the highest), the value measure will be 18. If the value has a rank of 18 (the 

lowest), then the value measure will be 1. This approach opens the possibility of obtaining additional 

quantitative indicators that can have a significant impact on the interpretation of empirical research results. 

Table 1 

The results of the study of terminal values 

according to the Value Orientations method (M. Rokych) 

 Terminal values 

Average in-group rank Average 

intergroup 

rank 

Value score Rural 

area 
City 

1 Active life 9,0 6,6 7,8 12 

2 Wisdoms of life 9,1 8,7 8,9 10 

3 Health 3,5 3,9 3,7 18 

4 Interesting work 10,9 10,7 10,8 8 

5 Beauty of nature and art 11,9 11,3 11,6 6 

6 Love 5,2 7,3 6,25 17 

7 Financially secure life 12,1 8,1 10,1** 9 

8 The availability of good and faithful 

friends 
6,5 7,0 6,75 16 

9 Public recognition 10,8 12,6 11,7 4,5 

10 Knowledge 11,0 12,4 11,7 4,5 

11 Productive life 10,1 11,7 10,9 7 

12 Development 8,4 6,8 7,6 13 

13 Entertainment 13,9 13,6 13,75 3 

14 Freedom 7,1 9,2 8,15 11 

15 Happy family life 6,5 8,2 7,35 14 

16 Happiness of others 12,3 15,9 14,1** 2 

17 Creativity 13,5 11,6 14,45 1 

18 Self-confidence 8,8 5,3 7,05** 15 

 

DC = SD/(n*(n+1)/2)*100%  

DCterm = (15+9+2)/(18*19/2)*100% = 26/171*100% = 15,2%  

Notes:  

DC – difference coefficient;  

DCterm –  difference coefficient in the terminal values;  

DCinstr –  difference coefficient in the instrumental values;  

DCschwartz – difference coefficient in the Schwartz’s values;  

SD – the sum of measures of values that are statistically significantly different;  

n – the number of ranks in the list of values. 

 

Table 2 
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The results of the study of instrumental values according to the Value Orientations method (M. 

Rokych) 

 Instrumental values 

Average in-group 

rank 
Average 

intergroup 

rank 

Value 

score 
Village City 

1 Accuracy 7,2 8,8 8,0 14 

2 Mannerliness 3,9 7,1 5,5* 18 

3 High demands 11,8 12,4 12,1 2 

4 Cheerfulness 6,0 7,7 6,85 17 

5 Diligence 8,9 11,9 10,4** 6,5 

6 Independence 9,1 6,0 7,55* 16 

7 The intransigence against the disadvantages in 

yourself and others 

13,2 13,9 13,55 1 

8 Level of education 8,7 9,6 9,15 11 

9 Responsibility 10,8 8,2 9,5* 10 

10 Rationalism 12,3 9,4 10,85* 4,5 

11 Self-control 9,1 8,6  8,85 12 

12 Courage in upholding own opinions and 

attitudes 

9,6 7,0 8,3* 13 

13 Strong will 

 

10,0 9,8 9,9 9 

14 Tolerance 

 

10,0 11,6 10,8 8 

15 Tonesty 12,6 10,7 11,65 3 

16 Delicacy 7,1 8,1 7,6 15 

17 Liberality 12,3 9,4 10,85* 4,5 

18 Efficiency in business 10,1 10,7 10,4 6,5 

 

DC = SD/(n*(n+1)/2)*100%  

DCinstr = (18+6,5+16+10+4,5+13+4,5)/(18*19/2)*100% = 72,5/171*100% = 42,4%  

Notes:  

DC – difference coefficient;  

DCterm –  difference coefficient in the terminal values;  

DCinstr –  difference coefficient in the instrumental values;  

DCschwartz – difference coefficient in the Schwartz’s values;  

SD – the sum of measures of values that are statistically significantly different;  

n – the number of ranks in the list of values. 

Table 3 presents the results of diagnostics using the Value Questionnaire method (S. Schwartz). 

The average values column shows the average values of the value ranks within the groups. The average 

intergroup rank column shows the average value of the numbers in the two average indicators columns. 

Our analysis showed that Student's t-test can be used for data processing. We compared the average 

indicators of value ranks for high school students from the city and high school students from the village. 

All statistically significant differences in Table 3 are marked with "*" (p0<0.05) and "**" (p0<0.01). 

 

Table 3 

Research results by the Value Questionnaire (VQ) methodology  (Sh. Schwartz) 

 

№ 
Scale 

Average rank  

(village) 

Average rank  

(city) 

Average intergroup 

rank 
Value score 

1 Conformity 5,5 6,1 5,8 3 

2 Tradition 5,0 7,3 6,15** 2 

3 Benevolence 2,6 4,2 3,4** 8,5 

4 Universalism 4,2 5,4 4,8* 6 

5 Self-direction 4,0 2,8 3,4* 8,5 

6 Stimulation 3,5 3,0 3,25 10 
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7 Hedonism 3,7 4,1 3,9 7 

8 Achievement 6,7 3,8 5,25** 4 

9 Power 8,1 5,1 6,6** 1 

10 Security 4,9 4,9 4,9 5 

 

DC = SD/(n*(n+1)/2)*100%  

DCinstr = (2+8,5+6+8,5+4+1)/(10*11/2)*100% = 30/55*100% = 54,5%  

Notes:  

DC – difference coefficient;  

DCterm –  difference coefficient in the terminal values;  

DCinstr –  difference coefficient in the instrumental values;  

DCschwartz – difference coefficient in the Schwartz’s values;  

SD – the sum of measures of values that are statistically significantly different;  

n – the number of ranks in the list of values. 

Discussion of results. Analyzing the obtained calculated results of the indicators of terminal values 

according to the method of M. Rokich, we have defined the following features: 

− the scale of reliable differences between the terminal values of high school students from different 

types of settlements is relatively small and amounts to 15.2% by conventional measure; 

− there are only three statistically significant differences, one of them is in the one third largest by 

conventional measure, the others are much less pronounced; 

− conventionally most important terminal values (from the first five), such as health, love, the 

availability of good and faithful friends and happy family life do not have statistically significant 

differences between ranks; 

− the important terminal value (conditional measure 15 out of 18) self-confidence has a statistically 

significantly lower (greater than) average group rank among high school students from the village; 

that is, they consider self-confidence to be a less important trait compared to urban high school 

students; 

− among less important terminal values, rural high school students have a higher rank for the terminal 

value happiness of others and a lower rank for the terminal financially secure life value; 

− we interpret the described differences as a consequence of differences in the relationship between 

high school students and the social environment: rural high school students are more dependent on 

the social environment and are under greater control of adults. 

Analyzing the obtained results of calculating the indicators of instrumental values according to the 

method of M. Rokich, we have defined the following features: 

− the scale of reliable differences between the instrumental values of high school students from 

different types of settlements is relatively significant and amounts to 42.4% by conventional 

measure; 

− there are only seven significant differences, of which three are in the third largest by conventional 

measure, one is moderately pronounced, the others are much less pronounced; 

− the most important instrumental values from the third largest by conventional measure, such as 

cheerfulness, honesty, accuracy do not have statistically significant differences between ranks; 

− instead, the most important instrumental values from the third largest by conventional measure, 

such as mannerliness, independence, courage have statistically significantly different ranks; rural 

high school students value mannerliness more and independence and courage less; 

− among less important instrumental values, rural high school students have a higher rank for the 

instrumental value diligence and a lower rank for the instrumental values responsibility, 

rationalism, efficiency in business; 

− we interpret the described differences similarly to terminal values, as a consequence of differences 

in the relationship between high school students and the social environment: rural high school 

students are more psychologically dependent on the social environment. 

Analyzing the obtained calculated results of value indicators according to the method of S. 

Schwartz, we have defined the following features: 

− the scale of reliable differences between the values of high school students from different types of 

settlements is significant and amounts to 54.5% by conventional measure; 
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− only six out of ten differences are statistically significant differences, three of them in half of the 

largest by conventional measure; 

− the most important values from half of the largest by conventional measure, such as hedonism and 

stimulation, do not have statistically significant differences between ranks; 

− on the other hand, the most important values from half of the largest by conventional measure, such 

as benevolence, self-direction, universalism, have statistically significantly different ranks; rural 

high school students value kindness and universalism more and independence less; 

− among less important values, rural high school students have a higher rank for the tradition value 

and a lower rank for the achievement and power values; 

− the combination of universalism and benevolence values typical for rural high school students is 

characterized by S. Schwartz as self-transcendence, a tendency to overcome the limits of one's own 

ego; in our study, this tendency is strongly expressed; 

− the combination of achievement and power values typical for rural high school students is 

characterized by S. Schwartz as self-aggrandizement, a tendency to strengthen one's own ego; in 

our study, this tendency is manifested, although weakly expressed. 

The described differences according to S. Schwartz's method, in our opinion, demonstrate the same 

tendency that we noted for the two groups of values according to M. Rokich's method. It is about a higher 

level of collectivism and dependence on society in rural high school students compared to urban ones. To 

illustrate this idea, let's consider a summary table of the most important features of high school students 

according to all scales of both used psychodiagnostic methods. 

Table 4 

The most significant values, 

that are different for rural and urban high school students 

 

№ Value Scale 
Group of 

predominance 
Notes 

1 Self-confidence 1 City  

2 Mannerliness 2 Village  

3 Independence 2 City  

4 Self-direction 3 City  

5 Courage 2 City  

6 Responsibility 2 City  

7 Benevolence 3 Village  

8 Universalism 3 Village  

 

Notes:  

Scale 1 – terminal values;  

Scale 2 – instrumental values;  

Scale 3 – Schwartz's methodology. 

In Table 4, the connection of the universalism, benevolence, mannerliness values with the 

internalized mental dependence of rural high school students on the group is obvious; the relationship of 

the self-confidence, independence, self-direction and courage values with detachment from the group for 

urban high school students is also evident. Separately, we will consider the responsibility value, which is 

statistically more strongly expressed by urban schoolchildren. If a young person is psychologically 

dependent on the group, his/her activities are adjusted by the external group influence and related emotions 

of anxiety and shame. If a young person is psychologically independent from the group, the results of 

his/her activity are significantly influenced by the responsibility value, which performs the function of self-

regulation of activity in conditions of absence or insufficient external control. This is the reason why 

responsibility  value is relevant in conditions of autonomy and replaced by group influence in conditions 

of dependence on the group. 

Conclusions. The research of values based on the methodology of M. Rokich and the methodology 

of S. Schwartz has demonstrated that: 

− social environment is an influential factor in the formation of the values of a high school student; 
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− in rural settlements high school students strongly reveal values caused by psychological 

dependence on groups: family, peers, teachers; 

− in urban settlements high school students strongly reveal values that show a low level of mental 

dependence on the group and a willingness to act at their own discretion, regardless of the social 

environment; 

− probably, the primary source of this discrepancy is a high level of control in the family, since the 

rural youth is much more involved in labor activities in the homestead family economy; also, the 

labor activity of a rural youth largely takes place together with the family, under the control of 

parents; as a result, external control is internalized through the corresponding mechanisms of 

mental dependence on reference persons and groups. 
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METHANOGENESIS OF WASTE IN TECHNICAL SYSTEMS AS AN ENERGY 

CONSERVATION FACTOR 

 

Waste is a chemical ecological factor affecting sanitary sustainability of the environment, health 

of the population and social hygiene. Low capacity, insufficient funding and lack of environmentally 

friendly technologies in waste disposal and recycling may entail irreversible environmental changes. Waste 

is increasingly used not only as the secondary material resource, but also as the energy resource for 

obtaining the biogas with 80% methane content. The research encompasses recycling of food waste, 

outlines the rational waste recycling method with use of the biogas machine, describes the qualitative and 

quantitative characteristics of commercial biogas obtained from sugar industry waste, and identifies the 

general stages of methane formation in the sugar industry byproducts. 

The microbiological and biochemical regularities of the biogas formation process were studied. 

We analyzed the known information on biomethanogenesis stages and methanogenesis-supporting 

bacterial strains in sugar by-product biomass. 

The best conditions for the release of biomethane in a system with an organic substrate of sugar 

by-products have been studied. It has been established that the temperature and pH of the environment play 

a great role in the methanogenesis efficiency. 

The possibility of using biogas production for the purpose of generating ecologically clean 

renewable energy sources has been studied. 

Key words: ecological safety, biomass, biogas. 

 

Introduction. Waste recycling is one of the relevant challenges in the industrial growth of the 

territories. It is known that waste turns into 10 to 90% of natural raw materials, and waste disposal may 

account for up to 20% of the cost of the primary products. Waste is a chemical ecological factor affecting 

sanitary sustainability of the environment, health of the population and social hygiene. Low capacity, 

insufficient funding and lack of environmentally friendly technologies in waste disposal and recycling may 

entail irreversible environmental changes. However, in our time the environmental challenges are not as 

important as the economic ones, in particular, power supply, energy conservation and power security. 

Therefore, waste is increasingly used not only as the secondary material resource, but also as the energy 

resource for obtaining the biogas with 80% methane content. Considering the heat capacity (table 1), biogas 

approaches the traditional types of organic energy carrier [1]. 

Table 1. Comparative characteristics of different types of fuel 

Energy carrier 
Biogas, with methane content, % 

Natural gas Diezel fuel Gasoline 
56 62 70 

Thermal energy, 

MJ/m³ 
20 22.7 25 

33.6 36 35 

 

Adoption of the long-term policies in the area of waste recycling and renewable energy is especially 

sought after today because the war on the territory of Ukraine has resulted in a deep and lengthy energy 
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crisis that can be only resolved by implementation of the full-scaleintegrated measures involving alternative 

and clean energy sources. 

The raw materials used for biogas production primarily include various organic agricultural wastes 

rich in cellulose and other polysaccharides. Transformation of the organic waste into biogas is enabled by 

means of the series of complex biochemical transformations. This process is called biomass fermentation, 

and it occurs through activity of the bacteria taking place in the special process plants, the fermenters. 

Biogas plants may also be used as the equipment for processing of manure and other organic waste. 

Biogas is the most promising material in the localities where plant and animal products are 

produced and processed (including Vinnytsia Oblast) because it is the universal fuel obtained as a result of 

methane fermentation of liquid organic waste (sewerage, manure, etc.). 

In our region, the key biomass sources may be divided into the five main groups: 

1) natural vegetation products (wood waste, dust waste); 

2) plant biomass (straw, presscake, silage and others); 

3) household waste (solid waste, wastepaper, industrial and communal waste); 

4) agricultural and agro processing waste (molasses, beet pulp, alcohol bard, manure etc.); 

5) special fast growing plants (rapeseed plant). 

Today, a lot of prospering farming and food industry companies of Vinnytsia Oblast manufacture 

biogas for their own needs by means of the low capacity gas cogeneration plants (250-500 kW). 

Introduction of the biogas power plants would efficiently stabilize the power supply in the war-affected 

areas without additional reconstruction of the existing power grids. Autonomous operation of the 

cogeneration plants may provide the customers with the electricity of stable frequency and voltage as well 

as the thermal energy of uniform temperature. 

To develop a full scale bioenergy industry, Ukraine has to ensureits key components as soon as 

possible, namely, 

1. The time-tested industrial technologies in the area of biogas production and conversion. 

2. Sufficient and available raw material base. 

3. Cost-effective and reliable equipment. 

Theoretical basis of the research. The bioreactors break down the organic matter. A largeamount 

of the components transfers into gas and solution. This is the methane fermentation because methane is one 

of the primary and most important end products, as well as the organic matter decomposition products. 

The general process of methane fermentation was introduced by Barker [2]. He divided the entire 

process into the two stages. At the first stage (acidic or hydrogen fermentation), as a result of the complex 

organic substances interacting with water, we obtain acids (acetic, formic, lactic, butyric, propionic and 

others), alcohols (ethyl, propyl, butyl and others), gases (carbon dioxide, hydrogen, hydrogen sulfide, 

ammonia), amino acids, glycerin and others. This decomposition is enabled by the ordinary saprophytic 

anaerobic bacteria. They are very common in the nature, easily grow and survive in the environment with 

pH level of 4.5-7. Acidic fermentation is characterized by ample formation and production of acids leading 

to acidification of the environment and decrease of the pH level to the point of 5-4.5, as well as appearance 

of unpleasant rotten smell. 

At the second stage (alkaline or methane fermentation), the methane-producing bacteria facilitate 

further decomposition of the substances developedat the first stage. In course of this phase, the gas 

consisting of methane, carbon dioxide, hydrogen and nitrogen is emitted. 

The Barker process has no strict thermodynamic basis. But the idea of the two stages of the process 

is very helpful in terms of the production control, therefore it is widely used in practice [2,3]. 

Other scientists believe that anaerobic breakdown of the organic matter involves three stages, 

depending on the physiological group of the bacteria participating in the process [4]. 

Atthe first stage, the heterogeneous group of anaerobic bacteria, the so-called “primary” anaerobes, 

initiate enzymatic hydrolysis of the complex multi carbon substances that constitute the fundamental classes 

of organic compounds, proteins, lipids, and polysaccharides. In this case, along with the bacteria enabling 

the hydrolysis of polymers, there are the microorganisms breaking down the monosugars, organic acids, 

alcohols and methanol. The microorganism activity contributes to formation of hydrogen, carbon dioxide, 

low molecular weight fatty acids and alcohols, and some other compounds. At this stage, the obligate 

anaerobes get involved [5]. 

At the second stage, the acetogenic bacteria transform hydrogen, carbon dioxide, other one carbon 

compounds, as well as some more complex substances to the low molecular organic acids through 

intermediary formation of acetyl CoA [6,7]. 
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The reactions are reflected in the equations as follows: 

1) oxidation of organic acids:  

lactic acid  

CH3CHOHCOOH+H2O→CH3COOH+CO2+2H2 (1) 

propionic acid  

CH3CH2COOH+2H2O→CH3COOH+CO2+3H2 (2) 

butylic acid  

CH3CH2CH2COOH+2H2O→2CH3COOH+2H2 (3) 

2) oxidation of alcohols:  

C2H5OH+H2O→CH3COOH+2H2 (4) 

The microbiology of this stage has not been thoroughly studied yet [8]. 

Decomposition of the organic matter at the last stage is done by the microorganisms. The 

microorganisms use the metabolites formed at the earlier stages. CH4 and CO2, as well as a small amount 

of H2S are generated at the final stage of the anaerobic breakdown of the organic matter in the ecosystems 

with low sulfate content. 

A mixture of hydrogen and carbon dioxide is usually the source of carbon and energy for 

methanogens. Some bacteria use this mixture as the only growth substrate [4]: 

4H2+CO2→ CH4+2H2O (∆G = -139.2 kJ/mol CH4). (5) 

Formate is another potential source of carbon and energy supplied to metanogens [6]. At the first 

stage, formate is decomposed to CO2 and H2, then CO2 is transformed into CH4. 

4HCOOH→4CO2+4H2 

CO2+4H2→CH4+2H2O 

________ (∆G = -130 kJ/mol CH4).  

4HCOOH→CH4+3CO2+2H2O    (6) 

Acetate is a more important substrate for methanogenesis. According to some sources, the amount 

of CH4 generated from acetate in the biological reactor accounts for 72% [8,4]. 

CH3COOH→CH4+ CO2 (∆G = -31 kJ/mol CH4).  (7) 

The researches proving existence of the methane generating bacteria with acetate as the single and 

irreplaceable energy and carbon substrate are gaining weight [3,6]. 

In the recent years, the scientists have identified and described several new microorganisms that 

use methylamides to sustain their growth. The metabolic reactions are as follows [8]: 

4CH3NH2+2H2O+4H+→3CH4+CO2+4NH4
+   (8) 

2(CH3)2NH2+2H2O+2H+→3CH4+CO2+2NH4
+  (9) 

4(CH3)3NH2+6H2O+4H+→9CH4+3CO2+4NH4
+  (10) 

Subject to the normal progress of the process in the bioreactors, all groups of microorganisms are 

working togheter. All intermediate decomposition products emerging at a certain stage are processed by 

the bacteria at the following stage. 

Experimental part. The main direction of the process and the limiting stages primarily depend on 

the raw materials used for methanogenesis. For example, the operating enteprise producing sugar processes 

the following raw material by means of the cogeneration bio plants: press cake, unrefined molasses and 

beet pulp (table 2). 

 

Table 2 – Characteristics of waste by biogas output 

Types of waste Biogas output, m3/t CH4 content, % 

Beet leaves presscake 200-250 60-70 

Molasses 360-490 70-75 

Beet pulp 170-200 56-65 

Mixed waste 200-350 60-70 

 

Density of the gas received from the mixed waste is 0.90-0.92 kg/m3, the heat of combustion is Q 

= 3100-3200 kJ/m3. Hence, it is believed that the properties of the biogas obtained from the sugar 

byproducts are close to those ones of the natural gas. 

It has been established that the temperature and pH of the environment play a great role in the 

methanogenesis efficiency. The best values of these criteria are identified as follows: рН – 6.2-7.5 and 

temperature = 36−40оС. The results of the chromatographic analysis of the biogas obtained from the mixed 
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waste are detailed in table 3. Considering the above, we can single out the general stages of methanogenesis 

of the unrefined sugar byproducts: 

- acid – alcohol enzymatic hydrolysis; 

- methyl amide metabolism. 

Evidently, detailed study of the chemistry of methanogenesis and assessment of other biogas 

products (≈1.5%) require more experimental data. 

 

Table 3 – Chemical composition of the biogas obtained from the mixed waste 

СН4 СО2 О2 N2 CO Ʃ 

65 11 2.5 19.5 >0.5 98.5 

 

Conclusions 

The microbiological and biochemical regularities of the biogas formation process have been 

studied. The research analyses the known information about the stages of biomethanogenesis and the strains 

of bacteria maintaining methanogenesis as abovementioned in the biomass of unrefined sugar byproducts. 

The paper outlines the best conditions for output of biomethanogenesisin the system that includes organic 

substrate of sugar byproducts. 

Ultimately, detailed study of the methane fermentation process is the surest way to optimize this 

process, thus disclosing unlimited possibilities for use of the above for the purpose of generating the eco-

clean renewable energy sources. 
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THE IMPACT OF AN ENVIRONMENTALLY SAFE GROWTH REGULATOR ON THE 

REDISTRIBUTION OF CARBOHYDRATES AND NITROGEN BETWEEN THE ORGANS OF 

OIL CROP PLANTS 

 

 

The aim of the research. Given that the existing data on the effect of growth inhibitors on the 

redistribution of assimilates in oil crops are not numerous and the controversial data on the effect of the 

anti-gibberellin drug chlormequat chloride on the content of carbohydrates and nitrogen the purpose of 

the experiment was to find out the influence of CCC on the redistribution of assimilates in oil crops. 

Methodology. Oil poppy and rapeseed plants of the Halytsky variety were treated during the 

budding period with a 0.5% solution of chlormequat chloride with a Mastertool hydraulic sprayer, while 

the plants of the control sample were treated with water. Experimental plots were laid in farms of the 

Podilskyi region in 2020-2021. The number of experimental plots of each of the experimental options is 5, 

the area is 5 m2. The content of total nitrogen was determined by the Kjeldahl method, sugars and starch 

content was measured using the iodometric method. 

The novelty of the research. The effect of a growth regulator on the redistribution of carbohydrates 

between plant organs during the growing season was for the first time investigated on the oil poppy culture. 

The accumulation of excessive carbohydrates in the leaves and roots of the experimental samples has a 

positive meaning due to the creation of a powerful reserve fund of assimilates. It is used for the formation 

and growth of the fruits of the oil poppy, the number of which increased. An increase in the content of 

carbohydrates in the vegetative organs of oil poppy plants under the action of chlormequat chloride was 

found to go along with a decrease in the content of total nitrogen in the roots and leaves both in the control 

sample and in the plants of the experimental variant. 

Conclusions. The usage of growth regulators in the budding phase causes an increase in the 

productivity of oil poppy and rapeseed culture. Under the action of these preparations, a correction of 

donor-acceptor relations in the plant is observed. It is implemented through the redistribution of assimilates 

from vegetative organs to the needs of carpogenesis. The formation of a more powerful acceptor sphere is 

associated with laying a larger number of fruits - the main acceptors of assimilates in the second half of 
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the growing season. An increase in the load of the plant with fruits in the plants of the experimental variants 

also affected a more intensive flow of carbohydrates and nitrogen-containing compounds to them, which 

ultimately led to an increase in the seed yield. 

Keywords: oil poppy (Papaver somniferum), rapeseed (Brassica napus), chlormequat chloride, 

carbohydrate content, nitrogen content. 

 

Introduction. A high level of soil contamination with toxic substances has led to the search for 

effective measures to suppress such impacts, while maintaining high soil productivity and achieving 

maximum productivity. Therefore, one of the crucial tasks in this regard in rational environmental 

management is the search for effective and safe technologies in the cultivation of agricultural plants. At the 

current stage of its development, plant growth regulators of a new generation have been created. They are 

characterized by high efficiency and environmental safety, consequently, the exploration of optimal 

conditions of use, taking into consideration complex features of their action on various agricultural plants 

remains an important practical task of modern phytophysiology. The successful use of the anti-gibberellin 

preparation chlormequat chloride in crop production is owing to its non-toxicity, low half-life, as well as 

lack of harmful effects on living organisms. 

The influence of physiologically active substances is known to lead to the restructuring of the plant 

assimilation apparatus, a change in the habit, the ratio of the masses of its organs, the appearance of 

additional attraction centres and either strengthening or weakening of the functioning of already existing 

ones. It, in its turn, indicates changes in the nature of donor-acceptor relations within plants. Insomuch as 

the essence of changes in the nature of donor-acceptor relations is the redistribution of assimilate flows 

between plant organs, it is pivotal to clearly understand the dynamics of the accumulation and distribution 

of plastic substances in the plant organism  in order to develop measures of exogenous regulation of 

ontogenesis with the help of growth regulators. 

The results testify to the fact that an increase in the content of carbohydrates in sugar beet root crops 

was established when applying paclobutrazol [12]. Concurrently, a decrease in the content of sugars in the 

above-ground vegetative organs of plants was spotted when black-fruited rowan and raspberry were treated 

with a CCC-solution [6], and in еру potatoes under the action of paclobutrazol [13]. The data on the effect 

of growth inhibitors on the nitrogen content of oil crops are scarce. Nevertheless, an excess of nitrogen in 

the tissues during the development of oilseed plants is known to lead to an increase in protein accumulation 

and a simultaneous decrease in the oil content in the seeds as well as a decrease in the content of unsaturated 

fatty acids [10]. 

Alongside this, the influence of chlormequat chloride on the redistribution of assimilates has not been 

studied enough. The data on the effect of this anti-gibberellin preparation on the content of carbohydrates 

and nitrogen seem rather controversial [2, 9]. In this respect, the purpose of the experiment was to find out 

the influence of CCC on the redistribution of assimilates in oilseed plants. 

Material and methods. Oil poppy plants and rapeseed plants of the Halytsky variety were processed 

during the budding period with a 0.5% solution of chlormequat chloride with a Mastertool hydraulic 

sprayer, while the plants of the control variant were sprayed with water. Experimental plots were laid in 

farms of the Podilskyi region in 2020-2021. The number of experimental plots of each of the experimental 

options is 5, the area is 5 m2. 

Chlormequat chloride (CCC) is an organic substance [СlСН2СН2N(CN3)3]+Сl, used as an onium-

type growth inhibitor. It has Toxicity Class III (slightly dangerous for humans). The preparation does not 

accumulate, and is not absorbed by the body thus is excreted within 2 days. These features grant its use in 

agriculture. 

The Oslava white mustard variety was created by the method of individual - family selection from 

the Karolina variety against the background of the late spring sowing period. It has been listed in the 

Register of Plant Varieties of Ukraine since 2011. Podillia Institute of Fodder and Agriculture of the 

National Academy of Sciences is the originator of this variety. It is recommended for use as fodder, 

technical and cider culture. Its characteristics include increased fodder and seed productivity. Its vegetation 

period until harvest maturity is 40-45 days, before harvesting seeds - 85-95 days. 

The Halytsky winter rape variety was bred at the Institute of Cruciferous Crops of the Ukrainian 

Academy of Sciences (Ivano-Frankivsk). It has been listed in the State Register of Plant Varieties of 

Ukraine (1997). Its yield is 18-35 t/ha. It is suitable for obtaining edible oil, the yield of which is 42-44%. 

Rape is also grown for the purpose of using its green mass for animal feed. Its productivity is 440 t/ha. This 

variety is early ripening, the growing season is 300-305 days. The content of total nitrogen was determined 
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by the Kjeldahl method, sugars and starch - by the iodometric method [1].  

The obtained research results were processed statistically according to the Student's test, the 

difference is significant at the P=0.05. 

Research results. The results of our research clearly indicate the following: the changes in the 

accumulation and redistribution of carbohydrates between the organs of poppy plants occur during the 

growing season under the influence of growth regulators. 

In the leaves and roots treated with the retardant, the total content of carbohydrates (sugars and 

starch) in the experimental sample during the entire growing season was higher than in the control one (Fig. 

1). Enhancement of starch accumulation in plants of Landoltia punctata L. under the influence of 

paclobutrazol was also noted in another research [7]. 

The accumulation of excessive carbohydrates in the leaves and roots of the experimental sample has 

a positive meaning, since a powerful reserve fund of assimilates is thus created. It is used for the fruit 

formation and growth of the oil poppy, the number of which increased significantly. 

The analysis of the dynamics of the content of different forms of carbohydrates makes it possible to 

draw the following conclusion: there occurs a gradual decrease in the total content of sugars on account of 

reducing sugars and the increase in the content of starch in poppy leaves both in the control and in the 

experiment samples during the growing season (Fig. 2). 

 
Figure 1. The effect of chlormequat chloride on the total content of carbohydrates (sugars + starch) 

in the vegetative organs of oil poppy plants. 

 

There is a decrease in the content of both the amount of sugars and the content of starch in the roots. 

Since after the budding phase, the growth processes in the vegetative organs slow down considerably, and 

at the same time powerful acceptor zones - boxes - appear, the main flow of assimilates is aimed at the 

formation of fruits, which is associated with a gradual decrease in the content of carbohydrates in the 

vegetative organs (Fig. 2). 

Figure 2.  The influence of chlormequat chloride on the dynamics of the accumulation of 

various forms of carbohydrates in poppy plants. 

 

In consequence, under the influence of the growth inhibitor, the donor potential of the leaves of the 
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experimental plants increased. The surplus of carbohydrates was used for the formation of a more powerful 

plant stem as well as for the growth of fruits, the number of which multipled under the action of chlormequat 

chloride. 

In the leaves and stems of rapeseed plants treated with the retardant, the total amount of 

carbohydrates during the growing season was higher than in the control sample (Fig. 3). 

Figure 3. The effect of chlormequat chloride on the total content of carbohydrates (sugars + starch) 

in the vegetative organs of winter rapeseed plants. 

 

The analysis of the dynamics of the content of various forms of carbohydrates allows  drawing a 

conclusion about the gradual decrease in the total content of sugars and starch in the leaves and stems of 

winter rape both in the control and in the experiment samples within the growing season (Fig. 4). After the 

budding phase, growth processes in vegetative organs slow down significantly, and at the same time 

powerful acceptor zones - pods – appear. Given that the main flow of assimilates is aimed at the formation 

of fruits, which is associated with a gradual decrease in the content of carbohydrates in vegetative organs. 

Such results are confirmed by other researchers [5]. 

Our research points out that under the action of the retardant in general, a decrease in the starch 

content in the leaves was observed during the growing season. An increase in the starch content under the 

action of the preparation was also spotted in the stems at the beginning of the growing season. 

The content of starch in the stem of the experimental plants decreased compared to the control sample 

with the beginning of the period of active pod formation. To the best of our knowledge, this indicates that 

the decrease in the intensity of plant growth due to the action of retardants leads to the deposition of part of 

the assimilates in the form of starch. The increase in the content of carbohydrates in the vegetative organs 

of winter rape under the action of retardants also occurred at the expense of sugars. The growth occurred 

first and foremost due to the accumulation of the main transport form of sugars - sucrose. 

Figure 4. The effect of chlormequat chloride on the dynamics of the accumulation of various 

forms of carbohydrates in winter rapeseed plants. 

 

Accordingly, the treatment of rapeseed plants with chlormequat chloride was accompanied by the 

deposition of sugars and starch in the tissues of vegetative organs owing to a decrease in the intensity of 
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their use for growth processes. 

There are limited data on the effect of retardants on the accumulation and transport of nitrogen-

containing compounds by plant roots. Specifically, the application of uniconazole increased the content of 

nitrate, ammonium nitrogen and amino acids in soybean xylem sap [14]. 

The results of our research demonstrate that the increase in the content of carbohydrates in the 

vegetative organs of oil poppy plants under the action of the aforementioned preparations (Fig. 5) was 

accompanied by a decrease in the content of total nitrogen in the roots and leaves both in the control variant 

and in the plants of the experimental variant. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5. Effect of chlormequat chloride on the content of total nitrogen in the vegetative 

organs of oil poppy. 

 

The maximum amount of nitrogen-containing substances in the leaves and roots was observed at the 

initial stages of the study, while the leaves were characterized by a higher nitrogen content in comparison 

with  the roots. The total nitrogen content in the leaves was twice as high as in the roots. By the end of the 

growing season, the nitrogen content in the tissues of the vegetative organs decreased actively under the 

influence of the applied growth regulator, which, in our opinion, indicates the intensive hydrolysis of 

proteins and the outflow of nitrogen-containing compounds to new attracting centres - boxes, the number 

of which is increasing. Since the growth of vegetative organs actually stopped during this period, the 

gradual decrease in nitrogen content in leaves and roots cannot be explained by simple biodilution. During 

this period, new acceptor centres - boxes - are actively formed and grow. Such a dynamics of nitrogen 

content points out its active reutilization for the needs of carpogenesis. 

We got similar results of nitrogen outflow from vegetative to generative organs on winter rapeseed 

culture.The results of this research testify to the fact that the increase in the content of carbohydrates in the 

vegetative organs of winter rape plants under the influence of the retardant was similarly gone along with 

a decrease in the nitrogen content in the leaves. (Fig. 6). Concomitantly, an increase in nitrogen content is 

observed in the stems at the end of the growing season. 

Figure 6. Effect of chlormequat chloride on the content of total nitrogen in the vegetative 

organs of winter rape. 
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Growth regulators of the inhibitory type are widely used to increase productivity. For this purpose, 

quaternary ammonium salts are also made use of on vegetable [3]  and oil [8] crops. In particular, an 

increase in the seed yield occurred in flax plants [4] and mustard [11] under the influence of CCC. 

We found out that there was a redistribution of assimilates, which are used for the formation of fruits 

under the action of the retardant. The application of an anti-gibberellin preparation on poppy and rapeseed 

plants caused changes in the crop structure: an increase in the number of capsules, an increase in the weight 

of a thousand seeds and the weight of seeds in a capsule in oil poppy plants, an increase in the number of 

pods, the number of seeds in one pod on a rapeseed plant. The abovementioned changes ensure an increase 

in productivity of the cultures under reserach (Table 1).  

 

Table 1  The effect of CCC on the productivity of mustard and rape plants 

Indicators Control ССС 

Oil poppy 

Number of pods per plant, pcs. 2,5 ± 0,09 *3,1 ± 0,12 

Weight of seed in a pod, g 3,0 ± 0,10 *3,5 ± 0,11 

Weight of 1000 seeds, g 0,5 ± 0,02 *0,6 ± 0,01 

Yield, c / ha 8,4 ± 0,25 *10,1 ± 0,26 

Winter rape 

Number of pods per plant, pcs. 39,6 ± 1,11 42,5 ± 1,04 

Number of seeds ped pod, pcs. 26,3 ± 0,38 27,8 ± 0,07 

Weight of 1000 seeds, g 4,3 ± 0,42 4,4 ± 0,11 

Yield, c / ha 25,6 ± 0,73 *28,4 ± 0,74 

 

Conclusion. The application of growth regulators in the budding phase brings about an increase in 

the productivity of oil poppy and rapeseed culture. Under the action of these preparations, there is a 

correction of donor-acceptor relations in the plant, which is implemented through the redistribution of 

assimilates from vegetative organs to the needs of carpogenesis. The formation of a more powerful acceptor 

sphere is associated with laying a larger number of fruits - the main acceptors of assimilates in the second 

half of the growing season. The amplification of the load of the plant with fruits in the plants of the 

experimental variants also determined a more intensive flow of carbohydrates and nitrogen-containing 

compounds to them, which eventually caused an increase in the seed yield. 

References: 

1. AOAC (2010). Official Meethods of Analysis of Association of Analytical Chemist 

International 18th ed. Rev. 3. 2010. Asso of Analytical Chemist. Gaithersburg, Maryland, USA. 

2. Kumar, S., Sreenivas, G., Satyanarayana, J., & Guha, A. (2012). Paclobutrazol  treatment as a 

potential strategy for higher seed and oil yield in field-grown Camelina sativa L. Crantz. BSK Research 

Notes 5(1), 1-13. doi:  10.1186/1756-0500-5-137 

3. Kuriata V.G., Rohach V.V., Rohach  T.I.,  Khranovska T.V. 2016. The use of antigibberelins 

with different mechanisms of action on morphogenesis and production process regulation in the plant 

Solanum melongena (Solanaceae). Visnyk of Dnipropetrovsk University. Biology, Ecology. 24(1), 230-

233 

4. Kuryata, V. G., & Khodanitska, O. O. 2018. Features of anatomical structure, formation and 

functioning of leaf apparatus and productivity of linseed under chlormequatchloride treatment. Ukrainian 

Journal of Ecology, 8(1), 918-926. 

5. Kuryata, V.G., Polyvanyi, S.V. 2018. Features of morphogenesis, donor-acceptor system 

formation and efficiency of crop production under chlormequat chloride treatment on poppy oil. Ukrainian 

Journal of Ecology, 8(4), 165-174. 

6. Kuryata,V. G. 2009. Retardants - modifiers of hormonal status of plants/ Plant Physiology: 

problems and prospects.Part 1. Logos , Kyiv   

7. Liu, Y., Fang, Y., Huang, M., Jin, Y., Sun, J., Tao, X., Zhang, G., He, K., Zhao, Y.,& Zhao, 

H. (2014). Uniconazole-induced starch accumulation in the bioenergy crop duckweed (Landoltia punctata) 



Personality and Environmental Issues, 2022. Vol. 1(2). 

32 

 

II: transcriptome alterations of pathways involved in carbohydrate metabolism and endogenous hormone 

crosstalk. Biotechnologie for Biofuels,  8:64.  DOI 10.1186/s13068-015-0245-8 

8. Matysiak, K., Kaczmarek, S. 2013. Effect of chlorocholine chloride and triazoles – 

tebuconazole and flusilazole on winter oilseed rape (Brassica napus var. oleifera L.) in response to the 

application term and sowing density. J. Plant Prot. Res., 53(1), 79–88.  doi: 10.2478/jppr-2013-0012. 

9. Mohammad, N. K., & Mohammad, F. (2013). Effect of GA3, N and P ameliorate growth, seed 

and fibre yield by enhancing photosynthetic capacity and carbonic anhydrase activity of linseed. Integrative 

Agriculture 12(7), 1183-1194.http://dx.doi.org/10.1016/S2095-3119(13)60443-8 

10. Pageau D. Effet du taux de semis et de la fertilization azotee sur la productivite du lin 

oleagineux / D. Pageau, J. Lajeunesse, J. Lafond // Can. J. Plant. Sci. – 2006. – 86. – № 2. – С. 363-370. 

11. Polyvanyi S.V., Golunova L.A., Baiurko N.V., Khodanitska O.O., Shevchuk V.V.,. Rоgаch 

Т.І, Tkachuk O.O., Shevchuk O.A. 2020. Morphogenesis of mustard white under the action of the 

antigibberellic preparation chlormequat chloride. Modern Phytomorphology. 14, 101-103 DOI: 

10.5281/zenodo.5077891 

12. Shevchuk, O.A., Khodanitska, O.O., Tkachuk, O.O., Matviichuk, O.A., Polyvanyi. at  all. 

2021. Features of seed productivity of sugar beet plants under the influence of retardants. Ukrainian Journal 

of Ecology, 11(1), 143-148.  https://doi.org/10.15421/2021_21 

13. Tkachuk O. O. Vplyv paklobutrazolu na vmist vuhlevodiv u roslynakh kartopli. Naukovi 

zapysky Ternopilskoho natsionalnoho pedahohichnoho universytetu imeni Volodymyra Hnatiuka. Seriia: 

Biolohiia. – 2015. – №1. – S. 144-147. 

14. Yan, W., Yanhong, Y., Wenyu, Y., Taiwen, Y., Weiguo, L., &Wang X. (2013). Responses of 

root growth and nitrogen transfer metabolism to uniconazole, a growth retardant, during the seedling stage 

of soybean under relay strip. Communications in Soil Science and Plant Analysis Intercropping System. 

44(22), 3267-3280. dx.doi.org/10.1080/00103624.2013.840838 
 

Review received 20.12.2022 

 

  

https://doi.org/10.15421/2021_21
http://www.tandfonline.com/author/Yan%2C+Wan
http://www.tandfonline.com/author/Yanhong%2C+Yan
http://www.tandfonline.com/author/Wenyu%2C+Yang
http://www.tandfonline.com/author/Taiwen%2C+Yong
http://www.tandfonline.com/author/Weiguo%2C+Liu
http://www.tandfonline.com/author/Xiaochun%2C+Wang
http://www.tandfonline.com/toc/lcss20/current
http://www.tandfonline.com/toc/lcss20/44/22


Personality and Environmental Issues, 2022. Vol. 1(2). 

33 

 

 DOI: 10.31652/2786-6033-2022-1(2)-33-35 
 

A.P. Ranskiy 

Vinnytsia National Technical University, Doctor of Chemical Sciences, Professor(Ukraine);  

 email: ranskiy@gmail.com; ORCID:0000-0002-9671-3018 

T.S. Titov 

Vinnytsia National Technical University, Candidate of Chemical Sciences, Associate professor 

(Ukraine); 

email: tarastitov88@gmail.com; ORCID:0000-0003-3006-1966 

O.M. Sandul 

Vinnytsia National Technical University (Ukraine); email: sandulola11@gmail.com;  

ORCID:0000-0002-1775-0743 

 

COMBINED CHEMICAL REGENERATION OF INDUSTRIAL WASTE OF VARIOUS 

INDUSTRIES 

 

 

In this paper has been shown the results of the studies on complex sorption purification of industrial 

waste of various industries with an obtaining new C,S,N-containing plastic lubricants which provide high 

performance.The conditions for obtaining diethylammonium salt from the obsolete pesticide Banvel D and 

its sorption on a mixed sorbent, which consist of activated carbon (AC) and kieselguhr (K), have been 

established. The conditions for obtaining potassium diethyldithiocarbamateon its surface and then, during 

subsequent treatment with copper(II) sulfate, bis-(diethyldithiocarbamato)copper(II) sorbed on a solid 

surface, have been examined. Obtainedsorbed substances of general composition [sorbent (AC+ 

K)]·[(C2H5)2NS(=S)S]2Cu have been studied as active components of plastic lubricants, which provide their 

high performance. 

Keywords: industrial waste, sorption, regeneration, bis-(diethyldithiocarbamato)copper(II), C,S,N-

containing plastic lubricants. 

 

Introduction 

Pollution of the environment by a huge amount of industrial and domestic waste from human 

activity can be considered as artificial man-made formations, which are valuable secondary raw materials 

and subject to purposed use. We have previously studied the regeneration of mixed sorbents (AC + K) from 

the production of soft drinks [1]; removal of active substances – 2-methoxy-3,6-dichlorobenzoic acid and 

dialkylammonium salts from obsolete pesticide Banvel D [2]; copper(II)ions from industrial washing 

waters of the copper-plating process [3]; high-toxic carbon disulfide from the head fraction of the crude 

benzene (HFCB) of coke productions [4] and regeneration of used industrial oil I-40 A [5], which formed 

the basis for obtaining new C, S, N-containing plastic lubricants as the purposed products of the above-

mentioned industrial processes [6].Previously carried studies allow us to consider the regeneration of 

industrial waste from various industries as a closed technological cycle of obtaining new C,S,N-containing 

plastic lubricants. 

The aim of this work is to study the complex sorption purification of industrial waste of various 

industries with an obtaining new C, S, N-containing plastic lubricants, which provide high load-bearing 

and heat-resistant properties. 

Results and discussion 

The peculiarity of this research is that all chemical components, except copper(II) sulfate, were 

obtained by sorption purification of industrial waste, including mixed sorbent (AC + K). Figure shows the 

logistic scheme of carried complex studies of purificationdifferent industrial wastewith an obtainingof 

special-purpose plastic lubricants required in various industries (mechanical engineering, metallurgy, 

mining and chemical industries). 
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Figure. Logistic scheme of purification different industrial wastewith an obtainingpurposed C, S, 

N-containing plastic lubricants 

Herewith the integrated approach to the treatment of various industrial waste using regenerated 

mixed sorbent (AC + K) from the soft drinks production includes the following technological operations: 

− reagent processing of obsolete pesticide preparate (OPP)Banvel D with using the regenerated 

sorbent (AC + K) at the final stage according to the general scheme (cycle I): 

 

(

1) 

Reaction (1) leads to the formation of weak 2-methoxy-3,6-dichlorobenzoic acid1 and 

diethylammonium salt 2sorbed on a solid surface; 

− purification of HFCBof coke productions, which contains carbon disulfide, with the formation on 

the sorbent (AC + K) surface primarily potassium diethyldithiocarbamate followed by bis-

(diethyldithiocarbamato)copper(II) formation according to the scheme (cycle II): 

 

(

2) 

Reaction (2) proceeds on cooling due to the volatility of diethylamine formed during chemical 

transformations. The final product of the interaction ofcompound 3sorbed on the surface (AC + K) is bis- 

(diethyldithiocarbamato)copper(II)4, which is formed according to the scheme: 

 

(

3) 

Reaction (3), which is part of cycle (II), also involves the binding of copper(II)cations in the metal 

chelate 4, which is sorbed on a solid surface. It should be noted that instead of model aqueous solutions 

CuSO4·5H2O, the galvanic wash water of copper plating can be successfully used; 

− obtaining of new C, S, N-containing plastic lubricants, which include regenerated industrial oil I-

40A SN 300 according to the previously described method (combined cycle III). 

The presence of compounds 2 and 4 on the surface of the sorbent (AC + K) was confirmed by 

diffuse reflectance infrared Fourier transform (DRIFT) spectroscopy using FTIR spectrometerNicolet iN 

10FX (Thermo Fisher Scientific, USA)within a range 4000-525 cm-1. Decoding of the received spectra was 

performed using the IR spectra library from theOmnicPicta 1.5.126 software. Thus, the structural fragment 

[sorbent (AC + K)]·[(C2H5)2NH2]NO3 has, first of all, stretching and deformation vibrations of the N–H 

bond at 3355 and 1470 cm-1, respectively.Stretchingvibrations of the N–CH3 bond at 2845 cm-1 and 

vibrations of the quaternary diethylammonium salt [H2N(C2H5)2] fragment at 2700 cm-1, as well as 

vibrations of nitrate anion at 1365 cm-1. Compound4, which is sorbed on solid surface (AC + K), has 

characteristic stretching and deformation vibrations of ν (C–H) groupat 2930 cm-1 and δ(CH3) at 1375, 1355 

cm-1; stretching vibrations ν1 (С–N) at 1520 cm-1 and ν2 (С–N) at 1150 cm-1; stretching vibrations ν (С–S) 

at 1275 cm-1 and ν (С=S) at 1070 cm-1. The obtained IR spectra for compounds 1, 2, 4 correspond to those 

given in [7]. 
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The table shows the compositions of new C,S,N-containing plastic lubricants that were obtained 

and studied by us in this work.Such special lubricants are used in high-temperature and high-loaded friction 

units, so they are important [8]. 

Table. Compositions of lubricants of the PM series 

Composition, wt.% 
Lubricant 

PM-1 PM-2 PM-3 PM-4 PM-5 

1. Konstalin 1-13 100 25 25 30 30 

2. Industrial oil І-40А SN 300 - 10 10 10 10 

3. Modified sorbent 

[sorbent (AC + К)]·[(С2Н5)2NS(=S)S]2Cu 
- 20 25 30 40 

4. Organic boron additive - 15 15 10 10 

5. Oleic acid - 10 10 10 10 

6. Graphite - 20 15 10 - 

Thefinaltask of carried comprehensive research was an obtaining multifunctional lubricants (Table) 

that provided the following operational properties: 

− uniformity and homogeneity (components 2 and 5: oil I 40A and oleic acid); 

− wear and heat resistance (components 3, 6: modified structural fragments of the sorbent (AC + 

K), bis-(diethyldithiocarbamato)copper(II) and graphite; 

− special functions (component 4: organic boron compound). 

Laboratory tests of the developed lubricants (PM-2 – PM-5, see Table) were carried at the 

Department of Mechanical Engineering (Vinnytsia National Technical University) using the friction pair 

"St-40H – AL 9", and the industrial tests were carried out at PE "Exim" (Kherson). The operational 

researchshowed that when using the developed lubricants (see Table), the temperature in the friction units 

did not exceed the standard values and the surface of the roller bearings remained clean, smooth, without 

rolling and cracking during 12 months of preventive observations. 

Conclusions 

1. On the example of obtaining new C, S, N-containing plastic lubricants for special purposes, a 

complex technology for processing industrial waste from various industries is proposed.It is based on the 

use of regenerated mixed sorbent (AC + K), consisting of activated carbon (AC) and kieselguhr (K). 

2. A number of topochemical reactions occurring on the sorbent surface (AC + K) during stepwise 

sorption purification of industrial waste from (C2H5)2NH, CS2 and Cu2+cations have been proposed and 

studied by IR spectroscopy. 

3. The prospects of industrial use of the developed new C, S, N-containing plastic lubricants in 

high-temperature and high-loaded friction units are shown. 
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SMALL RESERVES AS AN EFFECTIVE WAY TO EXPAND THE PROTECTED 

NETWORK OF EASTERN PODILLYA 

 

Summary 

Research objective. One of the approaches to reduce the level of anthropogenic pressure on natural 

ecosystems is to form a network of protected habitats in areas that are intensively used by humans. An 

attempt was made to determine the abundance of flora and fauna and environmental efficiency in the 

context of intensive agricultural development in the small Podillya reserve «Ivankivskyi». 

Methodology. The flora and fauna of the territory on the outskirts of the village Ivanky of Vinnytsia 

district (Lypovets territorial community) were studied with the help of generally accepted and modified 

methods. It was conducted to determine the environmental value of the territory, the possibility of functioning 

within its protected area and at the same time preserving the forms of traditional use by the locals. The birds 

of the territory as the largest structural component of its fauna are studied in the most detail. The factual 

material was collected during field research for all the seasons of 2019-2020. Materials of scientific 

publications, professional literature, oral reports of specialists, etc. were processed. For all species of birds, 

the nature of the stay on the territory, belonging to different ecological and faunal groups were established: 

by nesting place and dominant food spectrum. 

Scientific novelty. The flora and fauna of this territory have not been studied yet, as well as its 

environmental value has not been determined. Animal species that are protected by the Red Book of 

Ukraine, international protection conventions are identified. 

Conclusions. The results of the study testify to the fact that a specific floral and faunal complex 

was formed within the studied area, which includes 105 species of higher vascular plants belonging to 75 

genera, 26 families and 3 divisions: division Equisetophyta (1 species), Pinophyta (2 species) , 

Magnoliophyta (102 species); 82 species of animals of the Chordata type: class Amphibia (2 species), 

Reptilia (1 species), Aves (68 species), Mammalia (11 species). The results presented in this publication 

can be the basis for the organization of further monitoring of flora and fauna of the object, the development 

of a set of special actions for their preservation. 
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Introduction. Environmental issues, both at global and local levels, are becoming more acute. On 

account of rapid industrial development and the increase in the area of agricultural land, the habitats of 

many species of plants and animals, incapable of rapid and effective adaptation to increasing levels of 

anthropic pressure, are significantly reduced. Due to total degradation of natural ecosystems, it is obligatory 

to resort to radical actions - complete or partial removal of natural habitats from the structure of farmland 

and the formation of protected areas within them [4-6]. 

Among other protected areas, reserves are natural or anthropogenically transformed areas, which 

do not protect the entire natural complex, but only some of its components: fauna [4], flora, some species 

or other taxa, some historical or geological objects. Recently, small reserves has begun to attract scientific 

attention [7]. 

In general, modern flora and fauna of Vinnytsia region are relatively well studied [1-3], but to 

develop effective management plans for the operation of protected areas it is necessary to have a 

representative overview of the flora and fauna directly within them. 

Theoretical basis of the research. Inventory of the species composition of flora and fauna is the 

first stage of monitoring the ecosystem state. The flora and fauna of the territory were studied during 

expeditions. Animals and plants were recorded during visual contact according to their characteristic traces 

and remains. Common methods were used. 

Field studies were conducted in different seasonal periods of 2019-2020, which reflect aspects of 

the life cycles of plants and chordates. 

The reserve covers an area of 23.5 hectares and is located in the valley of the Sibok River (a right 

tributary of the Sob River) within the Dniester-Dnieper forest-steppe province of the forest-steppe zone. 

Tectonically, the territory belongs to the Ukrainian Crystal Shield. The relief is formed mainly due to the 

river erosion. The territory is a flat undulating weakly dissected plateau. The climate is temperate 

continental, humid. The average annual temperature ranges from +6.5 to + 80C. The annual rainfall is 570-

600 mm. The soil cover is dominated by gray forest podzolic soils and chernozems. Therefore, the degree 

of plowing of the territory is high and reaches 85%. 

Experimental part. The studied area is a newly created landscape reserve because the composition 

of all the components of the landscape, flora and fauna is typical for Eastern Podillya. In conditions of 

significant plowing of adjacent territories and high anthropogenic load, areas with preserved natural 

landscapes require protection. The name "Ivankivskyi" is due to the territorial proximity to the village of 

Ivanky. 

The species structure of groups of chordates in the studied area is determined by the combination 

of its orographic and climatic features, the nature and degree of anthropic impact on the habitat. The species 

composition and character of the station vegetation, in particular its tree plantations, play a significant role. 

The surveyed area at different times of the year supports the existence of 82 species of animals 

belonging to the type Chordata (Table 1). In particular: 

Class Amphibia (2 species): Pelobates fuscus (fam. Pelobatidae), Bufo bufo (fam. Bufonidae). 

Class Reptilia (1 species): Lacerta agilis (fam. Lacertidae). 

Class Aves (68 species): Ciconia ciconia (fam. Ciconiidae), Pernis apivorus, Milvus migrans, 

Circus cyaneus, Accipiter gentilis, Accipiter nisus, Buteo lagopus, Buteo buteo (fam. Accipitridae), Falco 

subbuteo, Falco tinnunculus (fam. Falconidae), Perdix perdix, Coturnix coturnix (fam. Phasianidae), 

Vanellus vanellus (fam. Charadriidae), Columba palumbus, Columba livia f. domestica, Streptopelia turtur 

(fam. Columbidae), Cuculus canorus (fam. Cuculidae), Asio otus, Strix aluco (fam. Strigidae), Caprimulgus 

europaeus (fam. Caprimulgidae), Apus apus (fam. Apodidae), Merops apiaster (fam. Coraciidae), Upupa 

epops (fam. Upupidae), Jynx torquilla, Dendrocopos major, Dendrocopos medius (fam. Picidae), Hirundo 

rustica, Delichon urbica (fam. Hirundinidae), Galerida cristata, Alauda arvensis (fam. Alaudidae), Anthus 

trivialis, Motacilla flava (fam. Motacillidae), Lanius collurio (fam. Laniidae), Oriolus oriolus (fam. 

Oriolidae), Sturnus vulgaris (fam. Sturnidae), Garrulus glandarius, Pica pica, Corvus cornix, Corvus corax 

(fam. Corvidae), Bombycilla garrulus (fam. Bombycillidae), Sylvia atricapilla, Sylvia borin, Sylvia 

communis, Sylvia curruca, Phylloscopus collybita (fam. Sylviidae), Regulus regulus (fam. Regulidae), 

Saxicola rubetra, Saxicola torquata, Turdus pilaris, Turdus merula, Turdus philomelos (fam. 

Muscicapidae), Aegithalos caudatus (fam. Aegithalidae), Parus palustris, Parus caeruleus, Parus major 

(fam. Paridae), Sitta europaea (fam. Sittidae), Passer montanus (fam. Passeridae), Fringilla coelebs, 

Fringilla montifringilla, Chloris chloris, Spinus spinus, Carduelis carduelis, Acanthis cannabina, Acanthis 
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flammea, Pyrrhula pyrrhula, Coccothraustes coccothraustes (fam. Fringillidae), Emberiza calandra, 

Emberiza citrinella (fam. Emberizidae). Such dominance of the Aves class in the vertebrate fauna is 

characteristic of all types of habitats in Podillya ecosystems [2]. In taxonomic terms, the avifauna of the 

studied tract is represented by 68 species belonging to 51 genera, 30 families and 13 series. Of these, 61.8% 

of species belong only to the Passeriformes series and only 38.2% to the remaining 12 series. 

Class Mammalia (11 species): Erinaceus europaeus (fam. Erinaceidae), Talpa europaea 

(fam. Talpidae), Plecotus auritus (fam. Vespertilionidae), Lepus europaeus (fam. Leporidae), Apodemus 

flavicollis, Apodemus agrarius (fam. Muridae), Clethrionomys glareolus, Microtus arvalis (fam. Cricetidae), 

Vulpes vulpes (fam. Canidae), Martes martes, Mustela nivalis (fam. Mustelidae). 

During the study of the floristic composition of the researched area, it was found that there are 

significantly growing 105 species of higher vascular plants. They belong to 75 genera, 26 families and 3 

divisions. 

Division Equisetophyta (1 species): Equisetum arvense L. (fam. Equisetaceae). 

Division Pinophyta (2 species): Pinus sylvestris L., Pinus banksiana Lamb. (Jeck Pine) (fam. 

Pinaceae). 

Division Magnoliophyta (102 species): Pyrus communis L., Malus sylvestris Mill., M. praecox 

Borkh., Prunus avium L., Rosa canina L., Rosa majalis Herrm., R. cinnamomea sensu L., Crataegus 

ucrainica L., Sanguisorba minor L., Agrimonia eupatoria L., Potentilla erecta (L.) Hampe, P. silvestris Neck., 

P. tormentilla Neck., Potentilla argentea L., Potentilla ascendens W. et K., Filipendula vulgaris Moench, 

Filipendula ulmaria (L.) Maxim, Fragaria vesca L., Geum rivale L.(fam. Rosaceae), Fraxinus excelsior L. 

(fam. Oleaceae), Vicia cracca L., Vicia villosa Roth., Vicia tenuifolia Roth., Trifolium pratense L., Trifolium 

repens L., Trifolium medium L., Trifolium hybridumL., Medicago lupulina L., Medicago falcata L. (fam. 

Fabaceae), Taraxacum officinale Wigg., Achillea millefolium L., Artemisia absinthium L., Matricaria 

matricarioides (Less.) Porter ex Britton, Matricaria dioscoidea DC., Chamomilla dioscoidea Gay, 

Charanthemum suaveolens Aschers., Erigeron Canadensis L., Cirsium oleraceum Scop., Centauréa 

scabiósaL., Centaurea cyanus L., Inula Britannica L., Artemisia vulgaris L., Tussilago farfara L., Arctium 

lappa L., Cirsium arvense (L.) Scop., Solidago virgaureaL., Carduus nutansL., Cirsium polonicum (Petrak) 

Iljin, Leontodon autumnalis L., Crepis tectorum L., Anthemis ruthenica M. B., Anthemis cotulaL., Lapsana 

communis L., Matricaria inodora L., Tripleurospermum inodorum Sch. Bip., Hieracium umbellatum L., 

Hieracium pilosella L., Hieracium Bauhinii Bess., Tragopogon orientalisL., Carlina biebersteinii Bernh. Ex 

Hornem, Leucanthemum vulgare Lam., L. ircutianum DC., Chrysanthemum leucanthemum L. 

(fam.Asteraceae), Ranunculus acris L., Consolida regalis L., Delphinium consolida L. (fam. Ranunculaceae), 

Stellaria graminea L., Stellaria media (L.) Cyr. (fam. Caryophyllaceae), Polygonum aviculare L., Rumex 

ucrainicus Fisch., Rumex confertus Willd. L., Rumex acetosa L. (fam. Polygonaceae), Viola arvensis 

Murr.(fam. Violaceae), Thlaspi arvense L., Capsella bursa-pastoris L., C. hyrcana Grosch., Berteroa incana 

(L.) DC., Alyssum incanum L., Draba nemorosa L., Sisymbrium Loeselii L., Lepidium ruderale L. (fam. 

Brassicaceae), Urtica urens L. (fam. Urticaceae), Euphorbia Esula L., Euphorbia virgata Waldst. et Kit. 

(fam. Euphorbiaceae), Plantago lanceolata L., Plantago mеdia L., Plantago major L. (fam. Plantaginaceae), 

Thymus serpyllum L., Ajuga genevensis L. (fam. Lamiaceae), Veronica chamaedrys L. (fam. 

Scrophulariaceae), Convolvulus arvensis L. (fam. Convolvulaceae), Daucus carota L., Aethusa cynapium L., 

Eryngium campestre L., Falcaria vulgaris Bernh., F. rivini Host. (fam. Apiaceae), Galium verum L. (fam. 

Rubiaceae), Erodium cicutarium (L.) L'Herit., G. cicutarium L. (fam. Geraniaceae), Sambucus nigraL. (fam. 

Sambucaceae), Myosoton aquaticum (L.) Moench., Cynoglossum officinalis L. (fam. Boraginaceae), 

Hippophae rhamnoidesL. (fam.Elaeagnaceae), Scabiosa ochroleuca L., S. columbaria var. ochroleuca 

Coult., Scabiosa columbaria L. (fam. Dipsacaceae), Poa pratensis L., Poa annua L., Poa trivialis L., Poa 

angustifolia L., Vulpia myuros (L.) C.C. Gmel, Melica transsilvanica Schur., Lolium perenne L., Festuca 

pratensis Huds., Festuca sulcata Hack., Dactylis glomerata L., Calamagrostis epigeios (L.) Roth (fam. 

Poaceae), Juncus squarrosus L. (fam. Juncaceae). 

Results and discussion. Of 82 identified animal species, only 3 are included in the Red List of 

Ukraine: M. migrans («vulnerable» status), C. cyaneus («rare» status), and P. auritus («vulnerable» status). 

Almost all members of the Chordate fauna found within the tract are included in the IUCN Red List. Of 

these, 80 have the status of LC (Least Concern) and only V. vanellus has the status of NT (Near Threatened). 

The vast majority (69 species) of identified animals are included in Annexes II and III of the Convention 

on the Conservation of European Wildlife and Natural Habitats. Of these, 48 species are included in 

Appendix II (Strictly protected fauna species) and 21 species - in Appendix III (Protected fauna species). 

Finally, 19 representatives of the fauna of the studied area are included in Appendix II Convention on the 

https://agroscience.com.ua/herba/schavel-kinskyi-rumex-confertus-willd-l
https://agroscience.com.ua/herba/fialka-polova-viola-arvensis-murr
https://agroscience.com.ua/herba/fialka-polova-viola-arvensis-murr
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Conservation of Migratory Species of Wild Animals, CMS. 

It is noteworthy that the representation of animals within the studied object sometimes differs 

significantly in various seasonal periods. The avifauna changes especially during the year due to different 

nature of the birds' connections with the territory. In general, there are 3 main types of such relationships. 

Sedentary, nesting and migratory birds, as well as migratory birds, were found in the avifauna of the studied 

area. 

Settled are those species that during all periods of the year are in the same area or carry out only 

nearby nomads. In such a case, this category also includes those birds that do not nest directly within the 

object, but arrange their nests in adjacent stations, but regularly use the territory of the object to search for 

food. In general, the share of sedentary birds within the habitat is 32.4% or 22 species (Fig. 1). Of these, 

nesting of 8 species was observed within the studied territory - 11.8% of all avifauna. 

 
Fig. 1. Ornithofauna of the studied area by the nature of the stay 

 

In addition to sedentary birds, there are also those birds that are associated with this area only during 

the reproductive period. They are called nesting and migratory. 33 species of such birds were found, which 

is almost half of the avifauna of the habitat – 46.8%. Of these, 22 species of birds nest directly within it, or 

32.4% (Fig. 1). A separate and quite numerous category is formed by those birds whose nesting has not 

been detected directly within the studied area. Instead, they nest in adjacent habitats, periodically or 

regularly flying within its boundaries. There are 11 species of such birds (16.2%). During autumn and 

spring migrations the avifauna of the studied area is supplemented by 6 more species of birds or 8.7% of 

the total composition of the avifauna (Fig. 1). These are mostly representatives of the nesting avifauna of 

the forest belt of Ukraine or the polar regions of Eurasia. Finally, 7 species of birds (10.3%) can be 

considered wintering, which are regularly or periodically recorded within the studied habitat (Fig. 1). 

The reduction of competition in the reproductive period is facilitated by a wide range of different 

adaptations of birds to nesting: the choice of the tier of nest placement, nesting material, trophic features, 

etc. According to the nature of the nests, nesting birds of the studied area can be divided into the following 

main categories: ground nesting birds, hollow nesting birds, tree nesting birds and brood parasites (Fig. 2). 

 
Fig. 2. Categories of birds of the studied area by nesting place 

 

The dominance of chrono-nesting birds is predicted through a more profitable strategy, which 

allows maintaining a fairly high success rate of nesting in conditions of significant anthropic pressure and 

pressure from wild and domesticated carnivorous mammals. Birds that build their nests in tree canopies 

were found in 16 species, or 53.4% of the total nesting avifauna (Fig. 2). 

The rate of degradation of meadow-pasture habitat due to self-seeding of Pinus sylvestris L. and 

Pyrus communis L. exceeds the rate of response of avifauna to such changes. Due to this fact, there are a 
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number of campophilous species that build their nests on the ground next to the birds of the forest and forest 

gladesin the structure of the avifauna of the biotope. Thus, the nesting of 12 species (40%) of terrestrial 

nesting birds was detected (Fig. 2). 

The young age of tree plantations creates a shortage of trees in which hollows can be formed. 

Therefore, only 1 representative (3.3%) of the group of double-nesting birds – S. vulgaris – was found in 

the nesting fauna of the studied object. 

The only one (3.3%) is also a representative of nesting parasites – C. canorus (Fig. 2). 

The species composition of birds and their numbers within any area are extremely strongly related 

to their trophic orientation and, consequently, the trophic potential of the habitat. In the species structure of 

birds found within the study area, 7 main categories were identified by the type of food that dominates their 

food spectrum (Fig. 3). 

Thus, in the structure of the food spectrum more than half of the birds are terrestrial invertebrates. 

Almost exclusively at different stages of their development, worms, arachnids and mollusks are eaten by 

19 species of birds (27.9%) and another 17 species (25%) supplement their food spectrum with plant foods 

- mostly vegetative parts of plants, their berries and seeds. (Fig. 3). 

 
Fig. 3. Categories of birds of the studied area by the nature of food spectrum 

 

Also, terrestrial invertebrates are represented in the food spectrum of 14 species (20.7%) of 

herbivorous birds as a supplement, either during the feeding of chicks or during the seasons of mass 

appearance of insects at different stages. The main component of the nutrition of these birds is the plant 

seeds, which they consume in the second half of summer, autumn and during the winter (Fig. 3). 

Within the reserve, 6 species of birds (8.8% each) were also found, which consume both chordates 

and invertebrates in almost equal proportions. Such birds are traditionally called predators – they include all 

members of the Falconiformes series and most Ciconiiformes. Only 3 species (4.4%) of obligate 

phytophagous, whose diet is formed exclusively by food of plant origin. The same number of birds (3 species, 

4.4%) can be attributed to polyphagous, whose food spectrum includes a variety of foods of both plant and 

animal origin (Fig. 3). 

The ratio of large taxonomic groups of plants shows that one species (1%) belongs to the division 

Equisetophyta, two species (2%) – to the division Pinophyta (Gymnospermae), the other species – to the 

division Magnoliophyta (Anthophyta, Angiospermae). Of these, 89 species (85%) are members of the class 

Magnoliopsida (Dicotyledones) and 13 species (12%) belong to the class Liliopsida (Monocotyledones) 

(Fig. 4, Table 1). 

 

Table 1. Taxonomic diversity of flora of village Ivanky 

Systematic group 
Number of 

families 
Number of series 

Number of 

species 

% of the total 

number of species 

Division Equisetophyta 1 1 1 1,0 

Division Pinophyta 1 1 2 2,0 

Division Magnoliophуta 25 74 102 97,0 

Class Magnoliopsida 23 66 89 86,0 

Class Liliopsidа 2 8 13 11,0 

Total  26 75 105 100 

A general survey of 26 plant families by number of species (Table 1) revealed the leading families 

in the flora of the studied ecosystem of village Ivanky (Fig. 5): Asteraceae– 28 species (26,7%), Rosacea 

– 15 species (14,3%), Poaceae– 11 species (10,5%), Fabaceae – 9 species (8,6%), Brassicaceae– 6 species 
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(5,7%). 

 
Fig. 4 The ratio of taxonomic groups of vascular plants of village Ivanky (%) 

 

4 species of members of the families Polygonaceae and Apiaceae were found in the studied area, 

which is 3.8% of the total number of species, respectively. The family Plantaginaceae is represented by 3 

species (2.8%). Two representatives were found from the families Pinaceae, Ranunculaceae, 

Caryohyllaceae, Euphorbiacea, Lamiacea, Boraginaceae, Dipsacaceae, which accounted for 1.9%, 

respectively. One species was found from the families Juncaceae, Elaeagnaceae, Sambucaceae, 

Geraniaceae, Rubiaceae, Convolvulaceae, Scrophulariaceae, Equisetaceae, Urticaceae, Violaceae, 

Oleaceae, which accounted for 0.9%, respectively. 

 
Fig. 5 The ratio of leading families by the number of vascular plants of village Ivanky, (%) 

 

Among woody species, the dominant species (edificator) is Pinus sylvestris L. (fam. Pinaceae), 

which is sometimes joined by Pyrus communis L., Malus sylvestris Mill., M. praecox Borkh., Rosa canina 

L., Rosa majalis Herrm., R. cinnamomea sensu L. (fam. Rosacea), and also Crataegus ucrainica L., Prunus 

avium L. (fam. Rosacea), Sambucus nigraL. (fam. Sambucaceae) і Hippophae rhamnoides L. (fam. 

Elaeagnaceae) grow singly. 

The study area is represented by Pinetum (sylvestris) trifollioso (pratensis) - poeosum (pratensis) 

group. The vegetation of the preserved areas is relatively diverse and floristically rich. 

The grass cover is diverse both in terms of the number of species and their participation in the 

phytocenosis. The cereal base consists of Poetum (pratensis) festucosum (pratensis). 

Among the herbaceous tier, the dominant (edificator) is Festuca sulcata Hack. (fam. Poaceae), 

subdominants (asectators) of which are Poa pratensis L., Poa annua L., Poa trivialis L., Poa angustifolia 

L., Vulpia myuros (L.) C.C. Gmel, Festuca pratensis Huds. (fam. Poaceae), Juncus squarrosus L. 

(fam. Juncaceae), Trifolium pratense L., Medicago lupulina L., Medicago falcata L. (fam. Fabaceae), 

Melica transsilvanica Schur, Lolium perenne L., Dactylis glomerata L., Calamagrostis epigeios (L.) Roth 

(fam. Poaceae) appear sporadically. 

The following species of plants were singly found in the grassy tier in the studied area: Sanguisorba 

minor L., Agrimonia eupatoria L., Potentilla erecta (L.) Hampe, P. silvestris Neck., P. tormentilla Neck., 

Potentilla argentea L., Potentilla ascendens W. et K., Filipendula vulgaris Moench, Filipendula ulmaria 

(L.) Maxim, Fragaria vesca L., Geum rivale L. (fam. Rosacea); Vicia cracca L., V. villosa Roth., V. 

tenuifolia Roth., Trifolium repens L., T. medium L.,T. hybridum L. (fam. Fabaceae); Taraxacum officinale 

Wigg., Achillea millefolium L., A. absinthium L., A. vulgaris L., Matricaria inodora L., Tripleurospermum 
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inodorum Sch. Bip., M. matricarioides (Less.) Porter ex Britton, M. dioscoidea DC., Chamomilla 

dioscoidea Gay, Charanthemum suaveolens Aschers, Erigeron Canadensis L., Cirsium oleraceum Scop., 

C. arvense (L.) Scop., Centauréa scabiósaL., C. cyanus L., Inula Britannica L., Tussilago farfara L, 

Arctium lappa L., Solidago virgaureaL., Carduus nutansL., Cirsium polonicum (Petrak) Iljin, Leontodon 

autumnalis L., Crepis tectorum L., Anthemis ruthenica M. B., A. cotulaL., Lapsana communis L., 

Hieracium umbellatum L., H. pilosella L., H. bauhinii Bess., Tragopogon orientalis L., Carlina 

biebersteinii Bernh. Ex Hornem, Leucanthemum vulgare Lam., L. ircutianum DC., Chrysanthemum 

leucanthemum L. (fam. Asteraceae); Ranunculus acris L., Consolida regalis L., Delphinium consolida L. 

(fam. Ranunculaceae); Stellaria graminea L., S. media (L.) Cyr. (fam. Caryohyllaceae); Polygonum 

aviculare L., Rumex ucrainicus Fisch., R. confertus Willd. L., R. acetosa L. (fam. Polygonaceae); Viola 

arvensis Murr. (fam. Violaceae); Thlaspi arvense L., Capsella bursa-pastoris L., C. hyrcana Grosch., 

Berteroa incana (L.) DC., Alyssum incanum L., Draba nemorosa L., Sisymbrium Loeselii L., Lepidium 

ruderale L.  (fam.Brassicaceae); Urtica urens L. (fam. Urticaceae); Euphorbia Esula L., E. virgata Waldst. 

et Kit. (fam. Euphorbiacea); Plantago lanceolata L., P. mеdia L., P. major L. (fam. Plantaginaceae); 

Thymus serpyllum L., Ajuga genevensis L. (fam. Lamiacea); Equisetum arvense L. (fam. Equisetaceae); 

Veronica chamaedrys L. (fam. Scrophulariaceae); Convolvulus arvensis L. (fam. Convolvulaceae); 

Daucus carota L., Aethusa cynapium L., Eryngium campestre L., Falcaria vulgaris Bernh., F. rivini Host. 

(fam. Apiaceae); Galium verum L. (fam. Rubiaceae); Myosoton aquaticum (L.) Moench, Cynoglossum 

officinalis L. (fam. Boraginaceae); Scabiosa ochroleuca L., S. columbaria var. ochroleuca Coult., S. 

columbaria L. (fam. Dipsacaceae). 

Conclusions. Within the Ivankivskyi Landscape Reserve, a specific floral and faunal complex has 

been formed, including 105 species of higher vascular plants belonging to 75 genera, 26 families and 3 

divisions: division Equisetophyta (1 species), Pinophyta (2 species), Magnoliophyta (102 species); 82 

animal species of the Chordata type: class Amphibia (2 species), Reptilia (1 species), Aves (68 species), 

Mammalia (11 species). The functioning of the protected object will allow preserving the ecosystem of the 

landscape typical for Podillya in the natural state, increasing the area of the network of protected objects of 

the region, creating preconditions for the development of green tourism. The object performs recreational, 

educational, water-regulating functions, allows maintaining the ecological balance of natural components, 

ensuring the preservation of populations of background and rare species of flora and fauna of the region. 

Prospects for further research. Continuous monitoring of the state of plant and animal groups in 

order to identify potential threats in advance, development of programs of regulated recreation, measures 

to prevent changes in natural complexes, combating the spread of invasive species, preservation of 

traditional economic activities seem to be promising. 

 

References 

1. Holunova L.А., Shevchuk О.А. Pryroda Vinnychchyny. Roslyny. Chastyna 1. Vinnytsia 2019. 

2. Matviichuk O.A., Pirkhal A.B., Reminnyi V. Yu. Kadastr nazemnykh tetrapod Vinnytskoi 

oblasti. Vinnytsia 2015. 

3. Matviichuk O.A. Pirkhal A.B., Viduetskyi A.V. Ptakhy Vinnychchyny. Vinnytsia 2017. 

4. Matviichuk O.A., Pirkhal A.B. Struktura ornitofauny zaplavy serednoi techii r. Zghar. 

Ukrainian Journal of Ecology. 2018. № 8(1). 297-306. https://doi.org/10.15421/2018_215 

5. Pavlacky David C. Jr., Hagen Christian A., Bartuszevige Anne M., Iovanna Rich at all. Scaling 

up private land conservation to meet recovery goals for grassland birds. Conservation Biology. 2021. № 

35(5). 1564-1574. https://doi.org/10.1111/cobi.13731 

6. Shevchuk O.A., Kryklyva S.D., Shevchuk V.V., Khodanitska O.O., Tkachuk O.O. et all. 

Vydovyi sklad efemeroidiv rehionalnoho parku mistsevoho znachennia «Nemyrivske Pobuzhzhia» s. 

Hvozdiv. Science Rise: Biological Science.2020. №1(22). 39-43 https://doi.org/10.15587/2519-

8025.2020.198951 

7. Volenec Zoe M., Dobson Andrew P. Conservation value of small reserves. Conservation 

Biology. 2020. № 34(1). 66-79. https://doi.org/10.1111/cobi.13308 
 

Review received 20.12.2022 

 

  

https://agroscience.com.ua/herba/schavel-kinskyi-rumex-confertus-willd-l
https://agroscience.com.ua/herba/fialka-polova-viola-arvensis-murr
https://agroscience.com.ua/herba/fialka-polova-viola-arvensis-murr
https://doi.org/10.15421/2018_215
https://doi.org/10.1111/cobi.13731
https://doi.org/10.15587/2519-8025.2020.198951
https://doi.org/10.15587/2519-8025.2020.198951
https://doi.org/10.1111/cobi.13308


Personality and Environmental Issues, 2022. Vol. 1(2). 

43 

 

 

 

 

 

 

 

 

Editorial office address: 

32, К. Ostrozky str., 21100, Vinnytsia, Ukraine. 

E-mail: person.envir.iss@gmail.com 

 

 

 

 

 

Approved for publication 20.12.2021/ 

Format 60x84/8. Offset paper. 

Digital printing. 6.5. Conditional printed sheets 6.1. 

Accounting Publishing Sheets 4.8. 

Circulation on order. Order 18/1. 

 

Printed from the originals of the customer. 

FPE Korzun D.Y. 

 

Publisher LLC "TVORY" 

Certificate of enrty the subject of publishing in the State Register  

of publishers, manufacturers and distributors of publishing products  

series ДК № 6188 from 18.05.2018. 

Nemyrivske shose Str., 62a, Vinnytsia, 21034.  

Phone: 0(800)33-00-90, (096) 97-30-934, (093)89-13-852 

e-mail: info@tvoru.com.ua 

http://www.tvoru.com.ua  

mailto:person.envir.iss@gmail.com
mailto:info@tvoru.com.ua
http://www.tvoru.com.ua/

