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1. Topic. «Radiation".
2. Relevance of the topic. Penetrating radiation is a great danger to human health and life. In large doses it causes serious damage to body tissues, develops acute radiation sickness, in small doses - cancer, provokes genetic defects. In nature, there are a number of elements whose atomic nuclei are transformed into nuclei of other elements. These transformations are accompanied by radiation - radioactivity.T herefore, it is important to know the means of protection against radiation.
3. Objectives of the lesson: 

3.1 General objectives:
· students must master the knowledge of radiation, its types; 
students must master the knowledge concerning means of protection against radiation.
3.2 Educational goals: to direct the development of a professionally significant substructure of personality; education of students of modern pharmaceutical thinking on health and safety; responsible attitude to compliance with safety requirements during work.​​​
3.3. Specific goals:
- know:
· to direct the development of a professionally significant substructure of personality;

· education of students of modern pharmaceutical thinking; 

· assimilation by students knowledge of types of radiation and means of protection against it.
3.4. Based on theoretical knowledge on the topic:
- master the techniques / be able /:
· assess the correctness of the choice of radiation protection methods.
	4. Pre-classroom materialsself-training (interdisciplinary integration).​
№№

p.p.
	Disciplines
	Know
	Be able

	1.
	Previous disciplines
Jurisprudence
	General theory of constitutional law. Fundamentals of the legal status of the individual. Civil law in Ukraine.
	Legal basis of labor protection in pharmacy. The main legislative acts on labor protection, their legal field and the range of issues to which they apply. Means of protection of personnel from dangerous and harmful substances.

	
	Organization and economics of pharmacy
	Pharmacy as an independent business enterprise. Forms of ownership, management, specialization of pharmacies. Types of liability. Pharmacy staff. Location of the pharmacy network. Organization of pharmacy work with inventories. Premises and their equipment. Drawing up of orders-requirements in departments of a drugstore, registration of requirements-invoices.
	Safety precautions when receiving drugs. Means of protection of production personnel from possible consequences of dangerous cases. Action of personnel in emergency situations. Ensuring fire safety when working with flammable substances.

	2.
	The following disciplines

1. Pharmaceutical legislation

2. Good pharmaceutical practice
	The importance of the basics of labor protection in the industry in the system of training pharmacists at the present stage of development of pharmacy 
	- to develop and systematize various legislative acts on labor protection; 

- to study the tasks of labor protection in the quality assurance system of medicines.

	3.


	Intra-subject integration

	Requirements for labor protection in the receipt and analysis of drugs. State and industry standards on labor protection. General requirements for clean production facilities. Occupational safety in production and laboratories for the production and analysis of medicines.
	Occupational hygiene in the manufacture of drugs.


5. Tasks for independent work in preparation for the lesson
5.1 List of basic terms, parameters, characteristics that a student must learn in preparation for the lesson:
Plan
1) Radiation. Types of radiation.

2) Means of protection against radiation.

Radiation. Types of radiation.

Radiation is the process of emitting and propagating energy in the form of waves and particles. Classical physics considers radiation as the emission of electromagnetic waves by rapidly moving electric charges (in particular, alternating currents). Classical theory has explained many features of radiation processes, but it has not been able to give a satisfactory description of a number of phenomena, especially thermal radiation of bodies and radiation of microsystems (atoms and molecules).

Types of radiation
Penetrating radiation is a great danger to human health and life. In large doses it causes serious damage to body tissues, develops acute radiation sickness, in small doses - cancer, provokes genetic defects. In nature, there are a number of elements whose atomic nuclei are transformed into nuclei of other elements. These transformations are accompanied by radiation - radioactivity.Ionizing radiation is a stream of elementary particles and quanta of electromagnetic radiation that can cause ionization of atoms and molecules of the medium in which they propagate.

Different types of radiation are accompanied by the release of different amounts of energy and have different penetrating power, so they have different effects on the tissues of a living organism. Alpha radiation, which is a stream of heavy particles consisting of neutrons and protons, is delayed, for example, by a sheet of paper and is virtually unable to penetrate the outer layer of skin formed by dead cells. Therefore, it does not pose a danger as long as radioactive substances that emit α-particles do not enter the body through an open wound, with food or air; then they become extremely dangerous. Beta radiation has a greater penetrating ability: it passes into body tissues to a depth of one to two centimeters. The penetrating power of gamma radiation, which propagates at the speed of light, is very high: it can only be retained by a thick lead or concrete slab. Due to the very high penetrating power of gamma radiation, they pose a great danger to humans. The peculiarity of ionizing radiation is that its effect a person will begin to feel only after some time.

Means of protection against radiation

Often the body's protection against radiation is called biological protection against radiation. The maximum permissible levels (GDR) of radiation are regulated by radiation safety standards (NRB), which are constantly updated and periodically reviewed.

The problem of radiation protection includes two aspects: protection from external fluxes of "closed" radiation sources (radioactive drugs, reactors, X-ray and accelerator installations), which is based on the attenuation of radiation as a result of its interaction with matter; protection of the biosphere from contamination by radioactive substances from "open" radioactive sources (nuclear weapons test products, nuclear waste, "open" radioactive drugs, etc.) that may enter the human body either directly or with water, plant or animal food .

Devices that protect against external fluxes are divided into solid (completely surrounding the radiation source or, less frequently, protected), partial (weakened for areas of limited access to personnel), shadow (limiting the area protected by "shadow", "reject" protection) , separate (partially surrounding the radiation source, or partially protected).

The design of protective devices must take into account the passage of radiation due to inhomogeneities in the protection (for example, in the case of a nuclear reactor - emergency, regulating and compensating rods, pipelines for coolers and moderators, loading, technological and experimental channels, shrinkage shells, seams and seams between etc.), which in some areas of protection determines the intensity of radiation. Protective containers are used for storage and transportation of radioactive drugs.

Equally important is protection against radioactive substances entering the human body. The protection of the biosphere involves special measures to reduce the concentrations of radioactive substances in water and air to the maximum allowable. When organizing work with "open" radiation sources, it is necessary to correctly choose the location and layout of working and auxiliary rooms, work in specially equipped rooms, provide service personnel with personal protective equipment (overalls, suits, respirators, special shoes, covers, gloves, etc. .), strictly control the observance of personal hygiene measures by the staff, properly organize the collection, storage, treatment and disposal of solid, liquid and gaseous radioactive waste, etc.

Dosimetric and radiometric control is carried out in all institutions where work with ionizing radiation sources is carried out in order to prevent overexposure of working personnel. When working with "closed" sources, individual doses are measured for all types of irradiation, periodic control of dose rates at workplaces and adjacent rooms, when working with large sources, devices with automatic alarm are installed. When working with "open" sources, in addition, the control of the content of radioactive substances in the air of working premises, control of contamination of work surfaces, equipment, hands and clothing of workers, control of radioactivity of wastewater and air released into the atmosphere.

The body can be protected from radiation by various chemicals introduced into the body before or during the action of ionizing radiation and aimed at increasing the radioresistance of the irradiated, ie their resistance to radiation. Radioprotective agents can be divided into two groups: agents that increase the body's overall resistance, and specific radioprotective substances - radioprotectors. Means of general biological action increase the body's natural radioresistance. They are administered in amounts that do not usually cause any harmful, toxic effects, a few days or weeks before irradiation. The protective effect of such compounds is most pronounced when irradiated, which causes the death of 20-70% of animals. Among the most effective drugs in this group are lipopolysaccharides, a combination of amino acids and vitamins, hormones, vaccines, etc. The introduction of such compounds in experimental animals before irradiation facilitates the course of radiation sickness (see Radiation sickness), increases survival, reduces the degree of metabolic disorders, hematopoiesis, etc. The protective effect of these funds, apparently due to increased activity of the pituitary - cortex adrenal glands, increasing the ability of hematopoietic cells to reproduce, stimulating the reticuloendothelial system, increasing the body's immunological reactivity, etc. These funds accelerate the synthesis of protein and nucleic acids in cells, promote the restoration of unique genetic structures. There are facts that indicate the ability of these drugs to increase the body's resistance not only to radiation but also to other pathogens. compounds to experimental animals before irradiation facilitates the course of radiation sickness (see Radiation sickness), increases survival, reduces the degree of metabolic disorders, hematopoiesis, etc. The protective effect of these funds, apparently due to increased activity of the pituitary - adrenal cortex, increased blood cells to reproduction, stimulation of reticuloendothelial system, increase of immunological reactivity of an organism, etc. These funds accelerate the synthesis of protein and nucleic acids in cells, promote the restoration of unique genetic structures. There are facts that indicate the ability of these drugs to increase the body's resistance not only to radiation but also to other pathogens. compounds to experimental animals before irradiation facilitates the course of radiation sickness (see Radiation sickness), increases survival, reduces the degree of metabolic disorders, hematopoiesis, etc. The protective effect of these funds, apparently due to increased activity of the pituitary - adrenal cortex, increased blood cells to reproduction, stimulation of reticuloendothelial system, increase of immunological reactivity of an organism, etc. These funds accelerate the synthesis of protein and nucleic acids in cells, promote the restoration of unique genetic structures. There are facts that indicate the ability of these drugs to increase the body's resistance not only to radiation but also to other pathogens. reduces the degree of metabolic disorders, hematopoiesis, etc. The protective effect of these funds, apparently, due to increased activity of the pituitary - adrenal cortex, increased ability of hematopoietic cells to reproduce, stimulation of the reticuloendothelial system, increasing the immune reactivity of the body, etc. These funds accelerate the synthesis of protein and nucleic acids in cells, promote the restoration of unique genetic structures. There are facts that indicate the ability of these drugs to increase the body's resistance not only to radiation but also to other pathogens. reduces the degree of metabolic disorders, hematopoiesis, etc. The protective effect of these funds, apparently, due to increased activity of the pituitary - adrenal cortex, increased ability of hematopoietic cells to reproduce, stimulation of the reticuloendothelial system, increasing the immune reactivity of the body, etc. These funds accelerate the synthesis of protein and nucleic acids in cells, promote the restoration of unique genetic structures. There are facts that indicate the ability of these drugs to increase the body's resistance not only to radiation but also to other pathogens. increasing the immunological reactivity of the organism, etc. These funds accelerate the synthesis of protein and nucleic acids in cells, promote the restoration of unique genetic structures. There are facts that indicate the ability of these drugs to increase the body's resistance not only to radiation but also to other pathogens. increasing the immunological reactivity of the organism, etc. These funds accelerate the synthesis of protein and nucleic acids in cells, promote the restoration of unique genetic structures. There are facts that indicate the ability of these drugs to increase the body's resistance not only to radiation but also to other pathogens.

Radioprotectors are drugs that create a state of artificial radioresistance. These include compounds that have an anti-radiation effect when administered a few minutes or hours before irradiation. The most pronounced protective effect is observed at the general irradiation causing death of 80-100% of animals, and at application of a radioprotector in the most tolerable (causing emergence of a number of toxic reactions) doses. Among the most effective radioprotectors are mercaptoamines, indolylalkylamines, synthetic polymers, polynucleotides, mucopolysaccharides, cyanides, nitriles, etc. The most effective mixtures of several radioprotectors belonging to different groups of chemical compounds. Under conditions of general irradiation of dogs in the minimum lethal dose, the most effective chemical radioprotectors are able to increase the survival of animals by 60-80%.

The basis of the anti-radiation action of these compounds is the ability to prevent changes in radiosensory organs and tissues, to preserve the ability of some cells to reproduce. Radioprotectors protect the stem cells of hematopoietic tissues more than the means of general biological action. Under their influence in hematopoietic organs and intestines necrobiotic processes weaken, the number of cells with chromosomal rearrangements decreases, there is a faster restoration of mitotic activity.
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