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Topic 1. PHYSICAL CULTURE IN GENERAL CULTURAL AND PROFESSIONAL TRAINING OF STUDENTS
1. Basic Concepts and Definitions
· Physical Culture (PC) is a constituent part of human culture, a specific independent field representing the totality of spiritual and material values created and used by society for the purpose of human physical development, health improvement, and the enhancement of motor activity.
· Spiritual values include information, works of art, various types of sports, games, sets of physical exercises, and ethical norms that regulate human behavior in the process of physical culture and sports activities.
· Material values include sports facilities, equipment, special radio-electronic devices, sports apparel, and medical support systems.
· Physical culture (physical culture and sports) movement is a form of social movement whose goal is to promote the enhancement of the population's physical culture level, as well as the purposeful activity of state and public organizations, and citizens to develop physical culture and sports.
· Sport is a constituent part of physical culture that has developed in the form of competitive activity and special practice of preparing humans for competitions.
Components of Physical Culture:
· Physical Education (PE) is a pedagogical process aimed at forming a physically healthy, spiritually perfect, and morally resilient younger generation; specifically, at strengthening health, increasing working capacity, fostering creative longevity, and extending human life.
· A vital element of PE is the "school" of movements: a system of gymnastic exercises and the rules of their execution (basic methods of walking, running, swimming, ice skating, skiing, etc.), and the "school" of the ball (playing volleyball, basketball, football, tennis, etc.).
· Physical Development (PD) is a biological process of growth, modification of natural morphological and functional properties of the organism throughout a person's life. PD is manageable, obeys specific laws, and is closely linked to human health (e.g., weight, height, chest circumference, etc.).
In the process of physical education, the impact is made not only on the biological basis of a personality but also on its bio-social integrity. Therefore, it is impossible to judge the physical culture of a personality based solely on the development of their physical capabilities, without taking into account their thoughts, feelings, value orientations, orientation and degree of development of interests, needs, and beliefs.
Main Types of Physical Culture:
· Hygienic PC – morning gymnastics, walks, physical exercises within the daily routine that do not involve significant loads.
· Recreational PC – tourism, physical culture and health-improving entertainment.
· Background PC – a component of a healthy lifestyle that exerts an operational influence on the current functional state of the body, especially when combined with other components of PC.
· Health-improving and Rehabilitative PC – the targeted application of physical exercises as a means of treating diseases and restoring bodily functions that were impaired or lost due to illnesses, injuries, overfatigue, and other causes.

2. Physical Culture of a Personality
Motivational-Value Component (MVC)
MVC reflects an actively positive emotional attitude towards physical culture, a formed need for it, a system of knowledge, interests, motives, and beliefs that organize and guide the volitional efforts of a personality, as well as cognitive and practical activities aimed at mastering the values of physical culture, aiming at a healthy lifestyle and physical perfection.
The horizon of a personality in the field of physical culture is determined by:
· Theoretical knowledge – covers the history of physical culture development, the regularities of the human body's functioning during motor activity, and the execution of motor actions, physical self-education, and self-perfection.
· Methodological knowledge – provides the opportunity to answer the question: "How to apply theoretical knowledge in practice, how to self-educate, self-develop, and self-perfect in the sphere of physical culture?"
· Practical knowledge – provides skills on how to effectively perform a particular physical exercise or motor action.
· Knowledge – is necessary for self-cognition of a personality in the process of physical culture and sports activities. Knowledge about oneself is correlated with knowledge about others and with the ideal, allowing an individual to judge what they do better or worse than others, and how to match the ideal.
· Beliefs – determine the orientation of evaluations and views of a personality in the sphere of physical culture, stimulate their activity, and become the principles of their behavior. They reflect the student's worldview and give their actions special significance and direction.

Translation of the Diagram: "Physical Culture of a Personality"
Below is the text translation corresponding to the structural boxes of the provided flowchart diagram:
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· The need for physical culture is the main driving and regulating force of a personality's behavior. This includes the need for movement and physical load; communication; contacts and spending free time with friends; games, entertainment, rest, and emotional release; self-assertion, strengthening the positions of one's "I"; cognition, aesthetic pleasure, improving the quality of physical culture and sports activities, comfort, etc.
· Satisfaction of needs is accompanied by positive emotions (joy, happiness); non-satisfaction of needs leads to negative emotions (despair, disappointment, sadness).
System of Motives:
On the basis of PC needs, a system of motives emerges:
· Achieving physical perfection;
· Friendly solidarity, dictated by the desire to be together with friends, communicate, and cooperate with them;
· Obligation, related to the necessity to attend PC classes and fulfill the requirements of the curriculum;
· Rivalry, characterizing the desire to stand out, assert oneself in one's environment, gain authority, raise one's prestige, be first, and achieve great success;
· Imitation, the desire to be like those who have achieved certain success in physical culture and sports activities or possess special qualities and virtues acquired during classes;
· Sporting motive, determining the desire to achieve significant results;
· Procedural motive, where attention is focused not on the result of the activity, but on the process of the exercises itself;
· Gaming motive, serving as a means of entertainment, relaxation, and relieving nervous tension;
· Comfort motive, determining the desire to engage in physical exercises in favorable, comfortable conditions.
Interests
Interests prompt students to engage in physical culture and sports. The structure of interest distinguishes emotional, cognitive, and behavioral components:
· Emotional component – the feelings a person experiences toward an object or activity (pleasure, satisfaction, magnitude of need, evaluation of personal significance, satisfaction with the physical "Self", etc.).
· Cognitive component – related to the awareness of the object's properties, understanding its suitability for satisfying needs, and the search and selection of tools necessary to satisfy the emerged need (conviction of the necessity of physical culture and sports, awareness of individual need for classes, a certain level of knowledge, striving for cognition, etc.).
· Behavioral component – reflects the motives and goals of the activity, and rational ways to satisfy the need.
Interests arise based on those motives and goals of physical culture and sports activities that are associated with:
· Satisfaction with the process of classes (dynamism, emotionality, novelty, variety, communication, etc.);
· Results of classes (acquisition of new knowledge, skills, and habits, mastering diverse motor actions, testing oneself, improving results, etc.);
· The perspective of classes (physical perfection and harmonious development, upbringing of personal qualities, health improvement, increasing sports qualifications, etc.).
If a person has no specific goals in physical culture and sports activities, they do not show interest in them.
Attitudes
Attitudes set the subject orientation, determining the social and personal significance of physical culture in life:
· Actively positive – physical culture and sports interest, goal-directedness, deep motivation, clarity of goals, stability of interests, regularity of classes, participation in competitions, activity, and initiative in organizing and conducting physical culture and health-improving events are highly pronounced.
· Passively positive – vague motives, unclear and non-specific goals, amorphous and unstable interests, episodic participation in physical culture and sports events.
· Indifferent – indifference and unconcern; goals and interests in physical culture and sports activity are completely absent.
· Passively negative – associated with hidden negativity toward PC.
· Actively negative – manifests in open hostility, explicit resistance to physical exercises, which hold no value for such individuals.
· Volitional efforts regulate the behavior and activity of a personality in accordance with set goals and accepted decisions, guided by reason, moral feeling, and ethical convictions. Physical culture and sports activity develops volitional qualities: persistence in achieving goals, self-control, restraint, concentration, decisiveness, and initiative.
Levels of Manifestation of Personal PC:
Based on criteria, a number of levels of manifestation of personal physical culture are defined:
· Pre-nominal level – students lack the need for active life activity, knowledge is manifested at the level of simple acquaintance with the educational material, and the connection of physical culture with the formation of the future specialist's personality and the process of their professional training is denied. In academic classes, such students are passive and reject extra-curricular activities.
· Nominal level – characterized by an indifferent attitude of students towards physical culture. Knowledge is limited and unsystematic. The meaning of classes is seen only in health improvement and partially in physical development. In the post-university period, such students do not show initiative in caring for their health and physical condition.
· Potential level – a conscious attitude of students towards physical culture for the purposes of self-perfection and professional activity. They possess the necessary knowledge, beliefs, practical skills, and habits that allow them to competently perform diverse physical culture and sports activities under the control and advisory assistance of teachers and experienced peers. After graduation, they show physical culture and sports activity only when placed in a favorable environment.
· Creative level – inherent in students who are convinced of the value-based significance and necessity of using physical culture for the development and realization of personality capabilities. These students possess solid knowledge of physical culture; they creatively integrate physical culture into professional activity and family life. After graduation, they show independence and initiative in many spheres of life activity.

3. Foundations of Organizing Physical Education in Higher Education Institutions
Physical culture fulfills the following social functions:
· Transformative-creative function – ensures the necessary level of physical development, fitness, and perfection of a personality, health improvement, and preparation for professional activity.
· Integrative-organizational function – provides the opportunity to unite youth into collectives, teams, clubs, organizations, and unions to participate in joint physical culture and sports activities.
· Projective-creative function – the opportunity to participate in physical culture and sports activity, during which models of professional-personal human development are created, creative abilities are stimulated, processes of self-cognition, self-assertion, and self-development are carried out, and individual abilities are developed.
· Projective-prognostic function – expands students' erudition in the field of physical culture, prompts them to actively use knowledge in physical culture and sports activity, and correlates this activity with professional activity.
· Value-orientational function – forms professional and personal-value orientations, the use of which ensures professional self-development and personal self-perfection.
· Communicative-regulative function – forms the process of cultural behavior, communication, interaction of participants in physical culture and sports activity, and distraction from bad habits.
· Socialization function – allows an individual to be included in the system of social relations for the purpose of acquiring socio-cultural experience and forming socially valuable qualities.
Control Questions:
1. Physical culture: definition, result of activity in physical culture, the totality of values representing physical culture.
2. Components of physical culture.
3. Structure of physical culture of a personality.
4. Operational component of personal physical culture.
5. Motivational-value component of personal physical culture.
6. Practical-activity component of personal physical culture.
7. The system of motives in the field of personal physical culture components.
8. Value orientations and attitude of students towards physical culture.
9. Levels of manifestation of personal physical culture components.
10. Social functions of physical culture components in the university.

Topic 2. SOCIO-BIOLOGICAL FOUNDATIONS OF PHYSICAL CULTURE
1. The Organism as a Single Self-Developing and Self-Regulating Biological System
The development of the organism is carried out in all periods of its life – from the moment of conception to the end of life. This development is called individual development, or ontogenesis.
Every person born inherits from their parents innate genetic traits and features that largely determine individual development in the process of their subsequent life.
· Human growth continues until approximately 20 years of age. Moreover, in girls, the greatest intensity is observed in the period from 10 to 13 years, and in boys from 12 to 16 years. The increase in body mass occurs practically in parallel with the increase in its length and stabilizes by 20–25 years.
· Adolescence / Youth (16–21 years) is associated with periods of maturation, when all organs, their systems, and apparatuses reach their morphofunctional maturity.
· Mature age (22–60 years) is characterized by minor changes in body structure, and the functional capabilities of this long period of life are largely determined by the characteristics of lifestyle, nutrition, and motor activity.
· Elderly age (61–74 years) and senile age (75 years and more) are characterized by physiological restructuring processes: a decrease in the active capabilities of the organism and its systems – immune, nervous, circulatory, etc.
The boundaries between age periods are conventional, which is due to significant individual differences where "physiological" age and "chronological" age do not always coincide. A healthy lifestyle and active motor activity during life significantly slow down the aging process.

2. Anatomical-Morphological and Functional Systems of the Organism
Physical characteristics and main physiological functions of the organism
The organism is a single, integral, complexly structured, self-regulating living system consisting of organs and tissues. Organs are built from tissues; tissues consist of cells and intercellular substance. It is accepted to distinguish the following systems of the body: skeletal (human skeleton), muscular, circulatory, respiratory, digestive, nervous, blood system, endocrine glands, analyzers, etc.
· The cell is the elementary, universal unit of living matter. It has an ordered structure, possesses excitability and irritability, participates in metabolism and energy exchange, is capable of growth, regeneration (restoration), reproduction, transmission of genetic information, and adaptation to environmental conditions. Cells vary in shape and size, but all have common biological structural features – a nucleus and cytoplasm enclosed in a cell membrane.
· Intercellular substance is a product of cell vital activity. It consists of a ground substance and connective tissue fibers located within it. There are more than 100 trillion cells in the human body.
· A collection of cells and intercellular substance that have a common origin, identical structure, and functions is called a tissue. According to morphological and physiological characteristics, four types of tissue are distinguished:
1. Epithelial (performs protective, absorptive, excretory, and secretory functions);
2. Connective (loose, dense, cartilaginous, osseous, and blood);
3. Muscular (striated, smooth, and cardiac);
4. Nervous (consists of nerve cells, or neurons, the most important function of which is generating and conducting nerve impulses).
· An organ is a part of an integral organism, distinct as a complex of tissues formed in the process of evolutionary development and performing specific functions. All four types of tissues participate in the creation of each organ, but only one of them is the functional/working tissue. For a muscle, the main working tissue is muscular; for the liver, epithelial; for nerve formations, nervous.
· A group of organs performing a common function is called an organ system (digestive, respiratory, cardiovascular, reproductive, urinary, etc.) or an organ apparatus (musculoskeletal, endocrine, vestibular, etc.).
The Skeletal System and Its Functions
A human has more than 200 bones (85 paired and 36 unpaired), which, depending on their shape and functions, are divided into:
· Long/Tubular (limbs bones);
· Short/Spongy (perform mainly protective and supportive functions – ribs, sternum, vertebrae, etc.);
· Flat (bones of the skull, pelvis, limb girdles);
· Mixed (base of the skull).
Osseous tissue, a type of connective tissue, dominates in bones. Bone consists of organic and inorganic substances. Inorganic substances (65–70% of dry bone mass) are mainly phosphorus and calcium. Organic substances (30–35%) are bone cells and collagen fibers.
The elasticity and resilience of bones depend on the presence of organic substances, while hardness is provided by mineral salts. Children's bones are more elastic and resilient – organic substances predominate in them; the bones of the elderly are more brittle – they contain a large amount of inorganic substances.
All human bones are connected by means of joints, ligaments, and tendons:
· Joints are mobile connections where the contact area of the bones is covered by a joint capsule made of dense connective tissue. Synovial fluid reduces friction between surfaces during movement, a function also performed by the smooth cartilage covering the joint surfaces.
· Tendons connect skeletal (voluntarily contracting) muscles to bones. The connective tissue of tendons is located at both ends of the muscle (at attachment points).
· The joint capsule is firmly connected to ligaments – dense fibrous structures connecting two bones. They help stabilize the joint and prevent unnatural movements, while allowing movements under normal conditions.
· The main function of joints is to participate in movement execution. They act as dampers, absorbing the inertia of movement and allowing instant stops during motion.
· With systematic physical exercises and sports, joints develop and strengthen, the elasticity of ligaments and muscle tendons increases, and flexibility improves. Conversely, in the absence of movement, articular cartilage loosens, joint surfaces change, pain occurs, and inflammatory processes develop.
The Muscular System and Its Functions
There are three types of muscles:
1. Smooth (involuntary) – located in the walls of blood vessels and some internal organs. They narrow or dilate vessels, move food through the gastrointestinal tract, and contract the walls of the urinary bladder. Their work does not depend on human will.
2. Striated / Skeletal (voluntary) – these are all the skeletal muscles that provide diverse body movements. Their work is under volitional control.
3. Cardiac – consists of striated muscle fibers. They contract rapidly. Like smooth muscles, the cardiac muscle works without the participation of human will.
Muscles are based on proteins, which make up 80–85% of muscle tissue. The main property of muscle tissue is contractility, provided by muscle proteins – actin and myosin.
Muscles have a fibrous structure. Each fiber is a muscle in miniature. Myofibrils make up the muscle fiber. A distinction is made between red and white muscle fibers:
· Red muscle fibers have a large supply of glycogen and lipids, possess the capacity for prolonged tension, and perform continuous dynamic work.
· White muscle fibers contract faster than red fibers but are incapable of prolonged tension.
· Each muscle is penetrated by a branched network of capillaries through which substances necessary for muscle vital activity enter and metabolic products are removed.
Skeletal Muscular System
Skeletal muscles are part of the musculoskeletal system, attached to the skeleton bones, and when contracting, bring individual skeletal segments into motion.
A human has about 600 muscles, most of them paired. Each muscle has an active part (muscle belly) and a passive part (tendon).
· Muscles whose actions are oppositely directed are called antagonists; those directed in the same direction are synergists. The same muscles in different situations can act as both.
· According to functional purpose and movement direction in the joints, muscles are distinguished into flexors and extensors, adductors and abductors, sphincters (compressors) and dilators.
Brief Overview of Skeletal Muscles
· Trunk muscles include the muscles of the chest, back, and abdomen. Chest muscles participate in upper limb movements and ensure respiratory movements. Back muscles participate in maintaining the vertical position of the body; under strong tension, they cause backward bending of the trunk. Abdominal muscles maintain pressure inside the abdominal cavity, participate in some body movements, and in the process of breathing.
Energetics of Muscle Contraction
Muscle contraction and tension occur due to energy released during chemical transformations that happen when a nerve impulse arrives at the muscle or immediate stimulation is applied. ATP (adenosine triphosphate) acts as the main provider of energy.
· Glycogen is a complex type of sugar, related to starch. The sugar and other carbohydrates we consume accumulate in the body in the form of glycogen.
· Anaerobic mechanism: This breakdown mechanism can have a significant effect and is used during short-term maximal work (sprint running, running up stairs), when it is necessary to suddenly manifest strength, and the blood supply to the muscles is insufficient. The disadvantage is that lactic acid accumulates in the working muscles, making it difficult for them to cope with the acidic environment. Lactic acid is a fatigue substance for the muscle, so the muscle can only work for a short time.
· Aerobic resynthesis of ATP is highly efficient and universal in the use of substrates: all organic substances of the organism (amino acids, proteins, carbohydrates, fatty acids, etc.) are oxidized. However, it requires oxygen consumption, the delivery of which to the muscle tissue is provided by the respiratory and cardiovascular systems, naturally leading to their strain. In addition, the deployment of aerobic ATP formation takes time and is low in power.
Oxygen Demand and Oxygen Debt
· The amount of oxygen required for full support of the work performed is called the oxygen demand.
· But the oxygen supply organs are slow to respond; they cannot quickly satisfy the oxygen demand. Therefore, an oxygen debt is formed.
Blood as a Physiological System, Liquid Tissue, and Organ
Blood is a liquid tissue circulating in the circulatory system and ensuring the vital activity of cells and tissues as an organ and a physiological system. It consists of plasma and formed elements suspended in it: erythrocytes, leukocytes, platelets, and other substances.
· Erythrocytes (red blood cells) are filled with a special protein, hemoglobin, which can form compounds with oxygen and transport it from the lungs to tissues, and carry carbon dioxide from tissues to the lungs, thus performing a respiratory function.
· Leukocytes (white blood cells) perform a protective function, destroying foreign bodies and pathogenic microbes.
· Platelets play an important role in the complex process of blood clotting.
· In blood plasma, hormones, mineral salts, nutrients, and other substances are dissolved, with which it supplies tissues, and breakdown products removed from tissues are contained. Plasma also contains antibodies that create immunity to toxic substances of infectious or other origin, microorganisms, and viruses. Plasma participates in transporting carbon dioxide to the lungs.
The total amount of blood makes up 7–8% of human body mass. At rest, 40–50% of the blood is excluded from circulation and is located in "blood depots": the liver, spleen, skin vessels, muscles, and lungs. If necessary (e.g., during muscular work), the reserve blood volume is included in the circulation and reflexively directed to the working organ. The release of blood from the "depots" and its redistribution throughout the body is regulated by the CNS.
Cardiovascular System
The circulatory system consists of the heart and blood vessels.
· The heart is the main organ of the circulatory system. It is a hollow muscular organ performing rhythmic contractions, thanks to which blood circulation occurs. The heart is an autonomous, automatic device. However, its work is corrected by numerous direct and feedback links coming from various organs and systems. The heart is connected to the central nervous system, which exerts a regulating influence on its work.
· The cardiovascular system consists of the systemic (greater) and pulmonary (lesser) circuits of blood circulation. The left half of the heart serves the systemic circuit; the right half serves the pulmonary circuit.
· Heart activity consists of a rhythmic alteration of cardiac cycles consisting of three phases: atrial contraction, ventricular contraction, and general heart relaxation.
· Pulse – a wave of oscillations propagated along the elastic walls of arteries as a result of the hydrodynamic shock of a portion of blood ejected into the aorta under high pressure during left ventricular contraction. The pulse rate corresponds to the heart rate. At rest, the pulse of a healthy person equals 60–70 beats per minute.
· Blood pressure is created by the force of heart ventricles contraction and the elasticity of vessel walls. It is measured indirectly in the brachial artery by the Korotkov method. A distinction is made between maximal (systolic) pressure, created during left ventricular contraction (systole), and minimal (diastolic) pressure, noted during left ventricular relaxation (diastole). Normally, in a healthy person aged 18–40, blood pressure at rest equals 120/70 mm Hg.
Respiratory System
The respiratory system includes the nasal cavity, larynx, trachea, bronchi, and lungs. In the process of breathing, oxygen constantly enters the body from the atmospheric air through the alveoli of the lungs, and carbon dioxide is excreted from the body.
· The lungs are located in the hermetically closed cavity of the chest. They are covered by a thin smooth membrane – the pleura; the same membrane lines the inside of the chest cavity.
· The process of breathing is a whole complex of physiological and biochemical processes involving both the respiratory apparatus and the circulatory system.
· The mechanism of breathing is reflexive (automatic). At rest, air exchange in the lungs occurs as a result of rhythmic respiratory movements of the chest. The expansion of the chest cavity occurs due to the activity of respiratory muscles. Systematic physical exercises and sports strengthen the respiratory muscles and contribute to an increase in the volume and mobility (excursion) of the chest.
· The stage of breathing where oxygen from atmospheric air passes into the blood, and carbon dioxide from the blood passes into the atmospheric air, is called external respiration. Gas transport by blood is the next stage. Finally, tissue respiration (or internal respiration) is the consumption of oxygen by cells and their excretion of carbon dioxide as a result of biochemical reactions associated with energy formation to support bodily vital processes.
System of Digestion and Excretion
· The digestive system consists of the oral cavity, salivary glands, pharynx, esophagus, stomach, small and large intestines, liver, and pancreas. In these organs, food is mechanically and chemically processed, nutrients entering the body are digested, and products of digestion are absorbed.
· The excretory system is formed by the kidneys, ureters, and urinary bladder, which ensure the excretion of harmful metabolic products from the body with urine (up to 75%). In addition, some metabolic products are excreted through the skin (with sweat and sebaceous glands secretion), lungs (with exhaled air), and through the gastrointestinal tract.
· With the help of kidneys, acid-base balance (pH), the required volume of water and salts, and stable osmotic pressure (i.e., homeostasis) are maintained in the body.
Nervous System
The nervous system consists of the central department (brain and spinal cord) and the peripheral department (nerves extending from the brain and spinal cord and peripheral nerve ganglia).
· The central nervous system (CNS) coordinates the activity of various organs and systems and regulates this activity under changing environmental conditions by the mechanism of a reflex. The processes occurring in the central nervous system underlie all human mental activity.
· The spinal cord lies in the spinal canal formed by the arches of the vertebrae. The first cervical vertebra is the upper limit of the spinal cord, and the lower limit is the second lumbar vertebra. The spinal cord performs reflexive and conductive functions for nerve impulses. Injuries and diseases of the spinal cord can lead to disorders of pain and temperature sensitivity, impairment of the structure of complex voluntary movements, and muscle tone.
· The brain represents an accumulation of a huge number of nerve cells. It consists of the forebrain, diencephalon, midbrain, and hindbrain. The structure of the brain is incomparably more complex than the structure of any organ of the human body.
· The brain is active not only during wakefulness but also during sleep. Brain tissue consumes 5 times more oxygen than the heart and 20 times more than muscles. Accounting for only about 2% of human body mass, the brain absorbs 18–25% of the oxygen consumed by the whole organism. The brain significantly surpasses other organs in glucose consumption as well. It uses 60–70% of the glucose formed by the liver.
· Deterioration of blood supply to the brain can be associated with hypodynamia. In this case, headaches of various localization, intensity, and duration occur, along with dizziness, weakness, decreased mental capacity, impaired memory, and irritability. To characterize changes in mental working capacity, a complex of methods evaluating its various components (attention, memory and perception volume, logical thinking) is used.
· The autonomic (vegetative) nervous system is a specialized department of the nervous system regulated by the cerebral cortex. It regulates the activity of internal organs – respiration, circulation, excretion, reproduction, and endocrine glands. It is subdivided into the sympathetic and parasympathetic systems. The activity of the heart, vessels, digestive organs, excretion, reproductive organs, regulation of metabolism, heat formation, and participation in emotional reactions (fear, anger, joy) – all this is under the control of the highest department of the CNS.
Receptors and Analyzers
Human receptors are divided into two main groups: extero- (external) and intero- (internal) receptors. Each such receptor is an integral part of an analyzing system called an analyzer.
An analyzer consists of three departments – a receptor, a conductive part, and a central formation in the brain. The highest department of the analyzer is the cortical department. Let us list the analyzers:
· Skin analyzer (tactile, pain, thermal, cold sensitivity);
· Motor analyzer (receptors in muscles, joints, tendons, and ligaments are excited under the influence of pressure and stretching);
· Vestibular analyzer (located in the inner ear and perceives body position in space);
· Visual analyzer (light and color);
· Auditory analyzer (sound);
· Olfactory analyzer (smell);
· Gustatory analyzer (taste);
· Visceral analyzer (state of a number of internal organs).
Endocrine System
Endocrine glands produce special biological substances – hormones. Hormones provide humoral (through blood, lymph, inter-tissue fluid) regulation of physiological processes, entering all organs and tissues. Most are produced throughout a person's life. They can inhibit or accelerate growth, puberty, physical and mental development, and regulate metabolism, energy, and internal organs activity. Endocrine glands include the thyroid, parathyroid, thymus, adrenal glands, pancreas, pituitary gland, gonads, and others.
The External Environment and Its Impact on the Organism
A human is affected by various environmental factors: physical environment (barometric pressure, gas composition, air humidity, ambient temperature, solar radiation), biological factors of flora and fauna, and factors of the social environment resulting from domestic, economic, production, and creative activities.
· The organism, through the interaction of functional systems, strives in every way to maintain the necessary constancy of its internal environment.
· Some constants are stable and rigid (e.g., blood pH 7.36–7.40, body temperature within 35–42°C), while others normally vary significantly (e.g., stroke volume of the heart 50–200 cm³).
Natural Socio-Ecological Factors and Their Impact on the Organism
Natural and socio-biological factors affecting the human body are linked to environmental issues.
· In large cities, the natural habitat deteriorates, the rhythm of life changes, and the psycho-emotional situation of work, domestic life, and rest is disrupted. In cities, the intensity of solar radiation is 15–20% lower than in the surrounding area, but the average annual temperature is 1–2°C higher, daily and seasonal fluctuations are less significant, atmospheric pressure is lower, and the air is polluted.
· About 80% of modern human diseases are the result of the degradation of the ecological situation on the planet. Ecological problems are directly related to the organization of systematic physical exercises and sports.
Human Functional Activity
Human functional activity is characterized by various motor acts: heart muscle contraction, body movement in space, breathing, speech motor components, and facial expressions. There are two main types of human labor activity – physical and mental labor.
· Physical labor performance is always associated with a certain work severity, determined by the degree of skeletal muscle involvement and reflecting the physiological cost of the physical load. By severity degree, a distinction is made between physically light, moderate, heavy, and very heavy labor.
· Mental labor is human activity aimed at transforming a conceptual model of reality formed in consciousness by creating new concepts, judgments, and conclusions, and on their basis – hypotheses and theories. The result includes scientific and spiritual values or decisions.
Interrelation of Human Physical and Mental Activity
· Intelligence is one of the most important characteristics of a personality. Mental abilities form and develop throughout life.
· Another side of personality is the emotional-volitional sphere, temperament, and character. Systematic physical exercises and sports training exert a positive impact on mental functions, forming mental and emotional resilience to intense activity from childhood.
· Independent physical exercises of students in the daily routine have great preventive value (morning exercises, walks, or jogging in the fresh air). Active rest during holidays is also important (e.g., in a sports and health camp).
Hypokinesia and Hypodynamia
· Hypokinesia – a specific state of the organism caused by insufficient motor activity. In a number of cases, this state leads to hypodynamia.
· Hypodynamia – a totality of negative morphofunctional changes in the organism due to prolonged hypokinesia. This includes atrophic changes in muscles, general physical de-conditioning, cardiovascular de-conditioning, decreased orthostatic stability, water-salt balance changes, blood system alterations, bone demineralization, etc.
Muscles of an antigravity nature (neck, back) are the most resistant to hypodynamic signs. Abdominal muscles atrophy relatively quickly, which adversely affects the functions of circulatory, respiratory, and digestive organs.
Under hypodynamia conditions, the force of heart contractions decreases due to reduced venous return, cardiac output and heart mass decrease, the heart muscle weakens, arterial and venous vessel tone diminishes, blood pressure drops, and tissue oxygen supply worsens (hypoxia). Vital capacity of the lungs, pulmonary ventilation, and gas exchange intensity decrease. General protective forces of the organism decline, increased fatigue arises, sleep is disturbed, and the ability to maintain high mental or physical capacity falls.
Control Questions:
1. Homeostasis is...
2. Organism is...
3. Why are children's bones more elastic and resilient?
4. By means of what are the skeletal bones connected to each other?
5. To what type of musculature do skeletal muscles belong?
6. How many muscles are there in a human?
7. Which muscle fibers possess faster contractile ability?
8. Into what is glycogen broken down during anaerobic processes of energy formation?
9. What is formed during the oxidation of carbohydrates and fats?
10. Which energy formation process has greater capacity over time?

Topic 3. FOUNDATIONS OF A STUDENT'S HEALTHY LIFESTYLE. PHYSICAL CULTURE IN ENSURING HEALTH
1. Healthy Lifestyle. Physical Culture in Ensuring Health
Basic Concepts:
· Health is a state of complete physical, mental, and social well-being that ensures the full execution of economic, social, and biological functions (and not merely the absence of disease).
· Physical health is the current state of functional capabilities of the organism's organs and systems.
· Mental health is a state of psychological well-being characterized by the absence of mental deviations and ensuring adequate regulation of behavior in environmental conditions.
· Social health is a system of values, attitudes, and motives of behavior in the social environment.
· Healthy lifestyle (HLS) is the unity of all forms and ways of a personality's life activity, its conditions and factors contributing to health preservation and strengthening.
Human Health as a Value. Factors Determining a Healthy Lifestyle.
The main sign of health is the level of organism adaptation to environmental conditions, physical and psycho-emotional loads. Health helps us execute our plans, successfully solve vital tasks, and overcome difficulties.
Factors determining a healthy lifestyle include: work and rest schedule, rational nutrition, healthy sleep, active muscular activity, body hardening, prevention of bad habits, knowledge of sanitation and hygiene requirements, consideration of environmental ecology, culture of interpersonal communication, sexual behavior, and psycho-physical regulation.
Work and Rest Schedule
Labor is the basis of a healthy lifestyle. Systematic, feasible, and well-organized labor processes have a beneficial effect on the nervous system, heart, vessels, musculoskeletal apparatus, and the entire organism. Idleness leads to muscle flabbiness, metabolic disorders, obesity, and premature decrepitude. In cases of overstrain, the culprit is a faulty work schedule. Feasible work should be distributed evenly.
A necessary condition for preserving health is the alternation of labor and rest. Rest after work does not mean complete stillness. It is desirable that the nature of rest be opposite to the nature of a person's work ("contrast" principle of rest).
Sleep Schedule
For preserving normal nervous system activity, full-value sleep is crucial. Sleep is a kind of inhibition that protects the nervous system from excessive strain and fatigue. On average, the norm is about 8 hours. Systematic lack of sleep leads to disruption of nervous activity, decreased working capacity, increased fatigue, and irritability.
To create conditions for normal sleep, it is necessary to stop intense mental work 1–1.5 hours before sleep. Dinner should be no later than 2–2.5 hours before sleep. Sleeping should be in a well-ventilated room.
Active Muscular Activity (Physical Load)
Muscular activity is a paramount sign of life. Regular use of physical culture tools allows reducing the number of chronic diseases by 15–25%, and medical consultations by 2–4 times compared to the rest of the population.
Special studies have shown that mental activity efficiency under low physical activity drops by almost 50% already on the second day, attention concentration worsens, nervous tension grows, task-solving time increases, fatigue develops rapidly, and a person becomes irritable. Impulses from the musculoskeletal apparatus increase the tone of cerebral cortex cells due to metabolism improvement. Physical load, increasing oxidative and metabolic processes, delays atherosclerosis development.
· Daily morning gymnastics is an obligatory minimum of physical training.
· Daily outdoor stay for 1–1.5 hours is an important component of HLS. Evening walks before sleep are highly beneficial.
Body Hardening (Conditioning)
An important preventive measure against colds is systematic body hardening. The simplest method is air baths. Water procedures are also crucial: they strengthen the nervous system, benefit the heart and vessels, normalize blood pressure, and improve metabolism. It is recommended to start with dry towel rubbing, then wet rubbings (water temperature 35–36°C, gradually lowering it), moving to pourings.
The main principles of hardening include: systematicity, gradualness, and consideration of individual characteristics.
Hygienic Foundations of a Healthy Lifestyle
· Personal hygiene includes skin care, hygiene of clothing and footwear, hardening, and other domestic aspects.
· Skin care is critical. The skin protects the body and plays a large role in thermoregulation and respiration. There are about 100 pain, 12–15 cold, 1–2 thermal, and 25 pressure points per 1 cm² of body surface. Skin diseases and dirt impair these functions.
Prevention of Bad Habits
A healthy lifestyle is incompatible with habits that undermine health: alcohol, smoking, and drugs.
· Alcohol destroys internal organs and the central nervous system.
· Smoking: A cigarette puff introduces more than thirty harmful substances into the organism (nicotine, hydrogen sulfide, acids, carbon monoxide, tars, radioactive polonium). The probability of respiratory tract cancer in smokers is 20 times higher than in non-smokers.
· Drugs: Addiction leads to drug abuse. The insidious effect consists in the development of an insuperable craving, where habitual doses no longer give the desired effect, and deprivation causes physical withdrawal symptoms.
Rational Nutrition
Nutrition is built on the following principles:
1. Achieving energy balance (consuming as much as we expend);
2. Determining the qualitative composition of food (correct ratio between proteins, fats, carbohydrates, minerals, and vitamins);
3. Rhythmicity of food intake.
By energy expenditure, the adult population is divided into 4 groups:
· 1st group (3000 kcal/day): persons not associated with physical labor (sedentary work);
· 2nd group (3500 kcal/day): workers of mechanized labor;
· 3rd group (4500–5000 kcal/day): engaged in non-mechanized physical labor (blacksmiths, carpenters);
· 4th group (6000–7000 kcal/day): actively engaged in sports during training periods.
Oxidation of 1 g of proteins or carbohydrates yields 4.2 kcal, while 1 g of fat yields 9.3 kcal.
· Proteins – essential for plastic functions (building and updating tissues and cells), part of hormones, and participate in metabolism.
· Fats – concentrated energy sources, reduce body heat losses, and protect internal organs from shocks. The diet should contain 75–80% animal and 20–25% vegetable fats.
· Carbohydrates – main energy sources, necessary for muscles, CNS, heart, and liver. They are divided into simple (sugar) and complex (starch). Starch should form the bulk.
· Vitamins – catalysts for metabolic processes. Lack causes hypovitaminosis. Divided into fat-soluble (A, D, E, K) and water-soluble (all others).
· Vitamin C – oxidation-reduction processes, vessel walls strength, immunity.
· Vitamin B₁ – nervous system operation, carbohydrate metabolism.
· Vitamin A – metabolic processes in epithelial tissue, growth, vision.
· Mineral substances – participate in tissue construction, protein synthesis, and water exchange. Major elements: calcium, phosphorus, sodium. Microelements: iron, cobalt, iodine, fluorine.
· Water – participates in all physical-chemical processes and heat dissipation through evaporation.
Control Questions:
1. What is health?
2. Factors determining a healthy lifestyle.
3. Work and rest schedule.
4. Sleep schedule.
5. Active muscular activity.
6. Body hardening.
7. Hygienic foundations of a healthy lifestyle.
8. Prevention of bad habits.
9. Rational nutrition.
10. Principles of hardening.

Topic 4. PSYCHO-PHYSIOLOGICAL FOUNDATIONS OF ACADEMIC LABOR AND INTELLECTUAL ACTIVITY OF STUDENTS
1. Psycho-Physiological Characteristics of Intellectual Activity and Academic Labor of Students
Basic Concepts:
· Psycho-physiological characteristics of labor – the coupled characteristic of changes in the state of psycho-physical and physiological systems and functions of the organism under the influence of a certain labor activity.
· Working capacity – the potential ability of a person to perform purposeful activity at a given level of efficiency for a certain time.
· Fatigue – a temporary objective decrease in working capacity under the influence of a prolonged load. Accompanied by loss of interest in work and negative emotional reactions.
· Overfatigue – the accumulation of fatigue due to an irrational work and rest schedule in the absence of timely recovery. Leads to irritability, headaches, and sleep disorders.
· Weariness – a complex of subjective sensations accompanying the development of fatigue (feeling of weakness, lethargy).
· Recreation – rest necessary for restoring organism forces after physical or mental loads.
· Relaxation – a state of rest and looseness arising due to tension removal. Can be involuntary (going to sleep) or voluntary (autogenic training).
· Well-being – a subjective feeling of the internal state of physiological and psychological comfort or discomfort.
Academic difficulties in higher education involve hidden stressors that can lead to an inability to study effectively. Reasons include:
· Methods and organization of teaching that differ sharply from school, requiring high independence;
· Absence of well-established interpersonal relations in new collectives;
· Breaking the old life stereotype and forming a new "university" one;
· New domestic worries for students living in dormitories.
Objective factors include age, sex, health state, academic load volume, nature and duration of rest. Subjective factors include study motivation, knowledge level, adaptability, psycho-physical capabilities, nervous-mental resilience, character, temperament, working capacity, and fatigability.

2. Dynamics of Working Capacity in Mental Labor
Working capacity depends on endogenous (biological rhythms, heart rate, respiration, blood pressure variations) and exogenous environmental factors.
Students are divided into rhythmic (stable rhythmicity) and arrhythmic types. By time of working capacity, they are subdivided into:
· "Larks" (morning type): rise early, alert in the morning, most industrious from 9:00 to 14:00. Their biological rhythm matches the social rhythm of day education.
· "Owls" (evening type): most industrious from 18:00 to 24:00. They go to bed late, suffer from sleep deprivation, and are inhibited in the first half of the day.
Dynamics of Working Capacity During the Academic Day:
1. Warm-up period (entry phase): gradual increase in working capacity (10–30 minutes).
2. Optimal (stable) working capacity period: lasts 1.5–3 hours.
3. Full compensation period: initial signs of fatigue appear, compensated for by volitional effort and positive motivation.
4. Unstable compensation period: fatigue increases, volitional effort and productivity fluctuate.
5. Progressive decrease period: working capacity drops, sometimes showing a short-term increase before work ends ("final burst").
6. Sharp reduction period: abrupt drop in productivity due to working capacity exhaustion.
Academic Week:
Characterized by a warm-up period at the beginning (Monday, Tuesday), stable working capacity in the middle (Wednesday, Thursday), and a decrease in the last days of the week (Friday, Saturday), sometimes showing a "final burst".
Academic Semester and Year:
At the beginning of the year, a warm-up period lasts 3–3.5 weeks, followed by a stable period of 2–2.5 months. At the end of the semester (test and exam sessions), working capacity declines sharply. During winter holidays, it restores, especially if active physical culture tools are used. The second semester has a shorter warm-up phase (1.5–2 weeks), a stable period until April, and a sharper decline during spring sessions due to deeper accumulation of fatigue.

3. Main Causes of Student State Changes and Preventive Measures
During exam sessions, intensive academic labor increases by 86–100%. High physical fitness helps students cope economically with session demands.
Disease Prevention:
· Musculoskeletal pathology: Long static loads in a sitting position lead to pathologies in the cervical and lumbar spine. Prevention requires an ergonomic working posture, appropriate furniture, and "small forms of physical culture".
· Visual apparatus pathology: High visual loads require eye fatigue prevention methods.
· Mental-emotional overstrain: Caused by high CNS strain with limited motor activity. The working brain consumes up to 20% of organism oxygen. Intense mental labor increases heart rate. Before exams, heart rate can reach 130–140 beats/min, and blood pressure rises to 155/95 mm Hg.
· Prevention tools: active daytime activity, physical exercises in the daily routine, and maintaining academic load rhythmicity.
Sleep and Mental Health:
Sleep consists of alternating paradoxical (REM) and orthodox (slow-wave) sleep. Sleep restores and corrects overstrain processes. Good sleep is vital after extreme situations and intense mental activity.
Control Questions:
1. What are fatigue, overfatigue, and weariness?
2. Contradictions of a student's academic activity.
3. What constitutes the basis of a student's working capacity?
4. Factors affecting the daily working capacity of students.
5. Dynamics of working capacity during the academic year.
6. Periodicity of rhythmic processes in the organism.
7. Illnesses during the learning process and their prevention.
8. Main causes of student state changes in the academic year.
9. Prevention of mental overstrain.
10. What influences the increase of student working capacity in the educational process?

Topic 5. MENTAL WORKING CAPACITY AND ENHANCEMENT OF ITS EFFICIENCY BY MEANS OF PHYSICAL CULTURE AND SPORT
1. Motor Activity in Modern Society
Due to scientific and technological progress, the share of muscle labor in material production has decreased nearly 200 times over the last 60–70 years. Urbanization has led to urban transport, elevators, computers, and television, causing a sharp drop in motor activity.
Pathological changes in circulatory, respiratory, and nervous systems are 1.5–2 times higher in cities than in rural areas. Coronary heart disease causes more than 50% of all deaths in developed countries, surpassing cancer (22.9%). Intense motor activity is an absolutely necessary factor for preventing organism degeneration. Physical culture and sports are the most accessible means to eliminate "muscle hunger".

2. Characteristics of Mental Labor
Labor is conditionally subdivided into: muscular (physical), sensory (related to sense organs), and mental (intellectual). Mental labor is characterized by high strain on the CNS and sense organs under limited motor activity.
Varieties of Mental Labor:
1. Engineers, economists, accountants: tension of thought processes carried out according to developed plans.
2. Managerial labor (heads of institutions, teachers): uneven loads, need for non-standard decisions, conflict resolution.
3. Scientific workers, designers, artists: creation of new creative products, non-regulated schedule, periodic mental-emotional tension.
4. Operators: machine management, high responsibility, high emotional strain.
5. Medical workers: high responsibility, information deficits, complex relationships with patients.
6. Students: mastering new knowledge, high memory and attention strain.
Recovery of Mental Working Capacity:
Alternation of labor and rest is a vital condition for intellectual activity. Active rest (proven by I.M. Sechenov) shows that switching from mental work to physical labor allows preserving and improving organism activity and perfecting coordination mechanisms.
Types of Rest Pauses in the Work Cycle:
· Micro-pauses: from a few seconds to half a minute;
· Short pauses: from 30 seconds to 5 minutes;
· Prolonged pauses: over 5 minutes.
Short pauses after each work cycle are more effective than long pauses. Long pauses can cause the working dominant to fade, requiring a new warm-up period.
Conditions for Effective Mental Labor:
1. Gradual entry into work: starting with tasks of medium difficulty, moving to hard ones, and ending with easy ones.
2. Optimal rhythm: regular alternation of work and rest (1.5–2 hours of work, 5–10 minutes of active rest).
3. Systematicity and planning: avoiding rush jobs/crashes.
4. Tonic stimulants (coffee, tea, chocolate): provide temporary urgent mobilization of energy reserves, but repeated use can lead to overfatigue and habituation.

3. Physical Culture and Mental Working Capacity
Interaction of Muscular and Mental Activity:
Muscle work generates a massive amount of nerve impulses that maintain the brain in a working state. High mental load induces generalized muscle tension.
· Optimal motor activity norm: 14,000–20,000 steps per day (approx. 7–10 km). Office or corridor rush, or transport hassle, create mental weariness, not physical load.
· Primary tools for eliminating muscle deficits: physical exercises, personal hygiene, and health-improving forces of nature (sun, air, water).
Forms of Physical Culture to Enhance Motor Activity:
· Academic classes – main form of PE under teacher guidance.
· Morning hygienic gymnastics (hygienic exercises) – daily set of exercises after sleep to accelerate entry into the academic day.
· Independent physical training – gym training, jogging, cycling, swimming.
· Health-improving walking: accessible initial stage.
· Health-improving jogging: more intensive, easily dosed by distance/speed.
· Skiing: improves muscular, cardiovascular, and respiratory apparatuses.
· Swimming: involves all muscle groups; horizontal posture eases heart work. Training heart rate mode should be no less than 134 beats/min.
· Gymnastics: targeted impact on specific muscle groups.
"Small Forms" of Physical Culture in the Student's Academic Schedule:
Includes morning gymnastics, physical culture pauses (10 minutes after 4 hours of classes, and 5 minutes after every 2 hours of self-study), and micro-pauses (1–3 minutes). Every 30–60 minutes of intense mental work, posturo-tonic exercises are recommended; every 2 hours, dynamic exercises (running in place with deep rhythmic breathing) should be performed.
Special Physical Training (SPT) Exercises for Mental Work:
· Respiratory (breathing) exercises: managing inhalation, exhalation, and pauses.
· Static exercises: specific poses held for a duration (gymnastics, aerobics).
· Dynamic exercises: mechanical work with high energy expenditure.
· Eye exercises: upward-downward and leftward-rightward rotation to train eye muscles and activate blood circulation. It is recommended to frequently shift gaze to far-distant objects during the working day (systems of E.K. Klosovsky, E.S. Avetisov).

4. Employer Requirements for Employees Concerning Physical Condition
Employers require a healthy, physically fit worker who handles diverse loads well. Employees are the "face of the company"; their healthy appearance attracts clients and partners, improving company results. A worker in good physical shape possesses higher working capacity, executing more work per unit of time with maximum effort.
Control Questions:
1. Characteristics and varieties of mental labor, its distinctive features.
2. Influence of mental labor on the organism – acute and chronic.
3. Mental fatigue and weariness.
4. Mental overfatigue, its signs and causes.
5. Basis of mental working capacity and factors determining it.
6. Changes in working capacity state during the working day. Work periods.
7. Interrelation of labor activity schedule and human biological rhythms.
8. Physiological features of recovery processes.
9. Essence of active rest. Purpose of rest pauses during mental work.
10. Conditions for effective organization of mental labor. Their content.

Topic 6. GENERAL PHYSICAL AND SPECIAL TRAINING IN THE PHYSICAL EDUCATION SYSTEM
1. Methodological Principles of Physical Education
PE is directed at forming motor skills, habits, and knowledge, and perfecting organism forms and functions (upbringing of physical qualities). PE is linked to mental, moral, and aesthetic education.
Specific Methodological Principles of PE:
· Principle of consciousness and activity: requires forming a meaningful attitude and stable interest in the goals of classes. Motivation is key. The teacher reveals the value of physical culture for harmonious development, health, creative labor, and Homeland defense.
· Principle of visibility: plays an important role as the activity is practical and aims at comprehensive development of sense organs.
· Principle of systematicity: involves regular classes, alternation of loads and rest, and logical sequence of educational content.
· Principle of accessibility and individualization: demands consideration of students' features and assigning feasible tasks.
· Principle of progressing (dynamism): expresses the general trend of setting increasingly difficult tasks and gradually increasing the volume and intensity of loads.

2. Foundations of Movement Instruction
· Motor skill: an acquired ability to manage movements non-automatically based on knowledge and experience. Varieties include: ability to perform integral motor activity, and ability to execute individual movements.
· Motor habit (automatism): formed by multiple stereotypical repetitions of a motor action under identical conditions without structural modifications.

3. Structure of the Instructional Process and Its Stages
Stages of Motor Instruction:
1. Initial study: forming the ability to perform the action in its basic variant.
· Tasks: form an integral representation of the motor act, enrich motor experience with necessary elements, achieve execution of the action as a whole, and eliminate unnecessary muscle tension.
2. In-depth learning: perfecting action execution with clarity.
· Tasks: deepen understanding of movement regularities, master and refine action dialectics, and achieve clear, free, and fluid execution.
3. Consolidation and further perfection: formation of a motor habit and abilities to use it in diverse conditions.
· Tasks: consolidate technique, perfect individual technical traits, ensure expedient application in varying environments, and ensure perfect control under maximal physical efforts.
The third stage features an organic fusion of instruction with the upbringing of physical qualities.

4. Foundations of Perfecting Physical Qualities (Physical Training)
Basic Concepts:
· Athlete preparation: targeted use of factors ensuring an athlete's readiness for sports achievements.
· Fitness state (conditioned state): the measure of organism adaptation to specific work achieved via training.
· Sports training: preparation of an athlete systematically built on management methods.
· Preparedness: a specific degree of development of motor qualities (strength, speed, endurance, agility).
· Sports form (peak condition): optimal readiness for sports achievements acquired in each macrocycle of training.
Methodological Principles of Sports Training:
· Orientation toward higher achievements: realization of maximal indicators via действенных tools, methods, and year-round specialization. It determines high loads, special load-rest alteration, and cyclicity.
· Unity of general and special training: specialization requires a general lift of organism functional capabilities.
· Continuity of the training process: year-round training over years; the impact of each class layers onto the previous one; rest intervals guarantee recovery and working capacity growth.
· Gradual and maximal increase of training demands: loads increase up to the boundaries of organism capabilities ("maximal load").

5. Physical (Motor) Qualities
Physical qualities include strength, speed, endurance, agility, and flexibility.
Development of Strength
· Strength is a person's ability to overcome external resistance or counteract it via muscular efforts (concentric/overcoming work, or eccentric/yielding work).
· Tasks of strength training: acquiring abilities for static, dynamic, absolute strength, and speed-strength efforts; harmonious training of all muscle groups; rational use of strength.
· Means: exercises with increased external resistance (weights, partner counteraction, elastic objects, environment resistance like running in deep snow) or overloading with own body weight.
Methodological Directions to Create Maximal Muscle Tension:
1. Overcoming non-maximal resistances with a maximal number of repetitions (method of repeated efforts);
2. Maximal increase of external resistance in dynamic or static modes (method of maximal efforts);
3. Overcoming resistance with maximal speed (method of dynamic efforts).
Load dosing criteria: in % of maximal weight, by difference from maximal weight, or by repetition maximum (RM).
· Method of repeated efforts: uses non-maximal weights repeated to limit.
· Advantages: large metabolic shifts active plastic metabolism, increasing muscle mass (hypertrophy); high energy expenditures benefit health; non-maximal tension allows control of technique (ideal for beginners); lower injury risk. Optimal weights are "heavy" (4–7 RM) and "moderately heavy" (8–12 RM).
· Method of maximal efforts: uses near-limit and limit training weights (weights lifted without excessive emotional excitement) for effective absolute strength growth.
· Method of dynamic efforts: maximal tension is created by moving a non-maximal weight at highest speed (speed-strength exercises). Used to develop fast strength manifestation; must be combined with repeated and maximal effort methods.
· Method of isometric efforts: static exercises hold maximal tension for a duration. Requires little time and simple equipment, impacting any muscle group.
Development of Speed
Speed includes: 1) latent time of motor reaction, 2) speed of a single movement (under low resistance), 3) frequency (tempo) of movements.
· Means: exercises performed at maximal speed. Requirements: technique must allow limit speeds; exercises must be well-mastered (attention focused on speed, not method); duration must prevent speed drop from fatigue (15–20 seconds).
· Methods: repeated exercise method with active rest intervals for full recovery; competitive method (relays). Speed qualities are trained on a fully recovered functional state (at the beginning of the main part of a class).
Development of Endurance
Endurance is the ability to counteract fatigue. The primary measure is time.
· Global/General endurance: endurance during long-term work of moderate intensity involving the entire muscular apparatus.
· Special endurance: endurance relative to a specific activity chosen as a specialization.
· Load components for endurance: absolute intensity (speed), exercise duration, rest interval duration, nature of rest (active/passive), and number of repetitions.
Development of Agility
Agility is: 1) the ability to rapidly master new movements (ability to learn fast), 2) the ability to quickly restructure movements according to sudden environmental changes.
· Means: any exercises containing elements of novelty and coordination difficulties (accuracy, mutual coordination, sudden environment changes).
· Methodological techniques: unusual starting positions, mirror execution, changing speed/tempo, changing spatial boundaries, complicating exercises with extra movements, changing partner counteraction, or executing familiar movements in unknown combinations.
Development of Flexibility
Flexibility determines the degree of mobility of musculoskeletal segments. Measured by maximal amplitude. Active flexibility uses own muscle efforts; passive flexibility uses external forces (gravity, partner efforts).
· Means: stretching exercises with increased amplitude (single-phase, springy, swinging, fixed, weighted or unweighted). Performed daily to the point of slight soreness. Best included in the warm-up, between strength/speed exercises, or at the end of the main part of a class after a good warm-up (until sweating).
Formation of Mental Qualities in the PE Process:
PE builds sports industriousness, abilities to overcome specific difficulties, strong will, initiative, persistence, courage, self-control, and a "sports character". Sport is a school of will oriented toward victory.
General Physical Preparation (GPP) vs Special Physical Preparation (SPP):
· GPP is a multi-lateral upbringing of physical capacities that are not specific to the chosen sport, but directly or indirectly affect success. It creates the basis for SPP, developing diverse strength, speed, endurance, agility, and flexibility. In higher education, it involves fulfilling physical fitness tests.
· SPP is the process of upbringing physical capacities that meet the specific requirements of the chosen sport specialization.
Structure of a Training Class (Session):
A training session features: introductory, preparatory (warm-up), main, and concluding parts.
· Introductory part: students learn tasks, means, methods, and organizational issues.
· Preparatory part (Warm-up): prepares the organism for muscular activity. Involves diverse exercises to warm up the body, testing functional readiness and kinesthetic sensations. Total duration is 30–40 minutes (special part takes 15–20 minutes).
· Main part: solves the primary task of training. Complex coordination exercises or new movements are learned in the first half; high vegetative strain exercises are done in the second half.
· Concluding part: gradually decreases the load, brings the organism to a relatively calm state, and summarizes results. Duration can vary from tens of minutes to several hours based on its place in the training macrocycle.
Control Questions:
1. Methodological principles of physical education.
2. Methods of physical education.
3. Physical qualities.
4. Formation of mental qualities of a personality in the physical education process.
5. General physical preparation, its goals and tasks.
6. Special physical preparation.
7. Methods of sports training.
8. Methods of endurance development.
9. Methods of strength development.



