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Information about teachers:

Starenkyi VP - Doctor of Medical Sciences, Professor, Head of the Department of Nuclear Medicine  and Radiation Medicine, specialization Nuclear Medicine , radiation therapy.

Pylypenko MI - Doctor of Medical Sciences, Corresponding Member of the Academy of Medical Sciences of Ukraine, Professor of the Department, specialization - Nuclear Medicine , Diagnostic and Therapeutic Nuclear Medicine , Radiation Medicine.

Stepanov EP - Candidate of Medical Sciences (PhD), Associate Professor of Nuclear Medicine  and Radiation Medicine, specialization Nuclear Medicine , radiological research methods.

Spuziak RM - Candidate of Medical Sciences(PhD),, Associate Professor of Nuclear Medicine  and Radiation Medicine, specialization Nuclear Medicine , radiological research methods.

Paskevych OI - Candidate of Medical Sciences(PhD),, Associate Professor of Nuclear Medicine  and Radiation Medicine, specialization Nuclear Medicine , radionuclide diagnostics

Astapieva OM- .- Candidate of Medical Sciences(PhD),, Associate Professor of Nuclear Medicine  and Radiation Medicine, specialization Nuclear Medicine , radionuclide diagnostics, radionuclide therapy

Grushka GV - Candidate of Medical Sciences(PhD),, Associate Professor of Nuclear Medicine  and Radiation Medicine, specialization Nuclear Medicine , radionuclide diagnostics, radionuclide therapy

Fedulenkova Yu. Ya.- Candidate of Medical Sciences(PhD),, Associate Professor of the Department of Nuclear Medicine  and Radiation Medicine, specialization in ultrasound diagnostics, ultrasound examinations

Maksimishyn OV - Assistant Professor of Nuclear Medicine  and Radiation Medicine, specialization Nuclear Medicine , X-ray diagnostics, mammography.

Melnyk BI - Assistant Professor of Nuclear Medicine  and Radiation Medicine, specialization Nuclear Medicine , X-ray diagnostics, radiation medicine

Ulko RM - assistant of the department of Nuclear Medicine  and radiation medicine, specialization Nuclear Medicine , X-ray diagnostics, radiation medicine.

Akritova KO assistant of the department of Nuclear Medicine  and radiation medicine, specialization Nuclear Medicine , X-ray diagnostics, computed tomography.

Maistrenko IO - Candidate of Medical Sciences(PhD),, Assistant Professor of Nuclear Medicine  and Radiation Medicine, specialization X-ray diagnostics, computed tomography, ultrasound.

Artiukh SV - Candidate of Medical Sciences, Assistant of the Department of Nuclear Medicine  and Radiation Medicine, specialization in radiation therapy

Nosyk OV - assistant of the department of Nuclear Medicine  and radiation medicine, specialization radiobiology, radiation medicine.

Kulinich GV - Candidate of Medical Sciences(PhD),, Associate Professor of Nuclear Medicine  and Radiation Medicine, specialization in Nuclear Medicine , radiation injuries, radiation medicine.
Contact phone and E-mail of the department: tel. 0506321744, radhnmu@ukr.net

Eye consultations: schedule and venue according to the schedule of the department.

Online consultations: schedule and venue by prior arrangement with the teacher.

Location: classes are held in the conditions of the State Institution "SP Grigoriev Institute of Medical Nuclear Medicine  and Oncology of the National Academy of Medical Sciences of Ukraine" and the University Clinic, Kharkiv
1. Discipline information
	The names of indicators
	Branch of knowledge,direction   of training,educational  qualification level
	Charactristic of the academic discipline

	
	
	Daytime  education

	Amount of credits – 1,5
	22 Health care
	Normative



	Total hours - 26
	                Specialty
222
“Medicine ”;

(code and name)
	Year of preparation:

	
	
	2020-й
	2021--й

	
	
	Semester

	
	
	9-й
	10-й

	
	
	Лекції

	Hours for daytime  education:

Lectures– 6 hr
classroom – 14 hr
independent work of students – 25 hr
	Educational level:

Master

	6 hr.
	6 hr.

	
	
	Practical

	
	
	14 hr.
	14hr.

	
	
	Laboratory

	
	
	0
	0

	
	
	Independent  work

	
	
	10 hr.
	10 hr.

	
	
	Individual tasks: 5 hr.

	
	
	Type of control: Different.credit 


Educational program of higher education of Ukraine, second (master's) level, educational qualification awarded - Master of Science-22 "Health", specialty 222 "Medicine" based on the Law of Ukraine "On Higher Education" and the resolution of the Cabinet of Ministers of Ukraine from 01.02 .2017, №53 "On Amendments to the Resolution of the Cabinet of Ministers of Ukraine dated 29.04.2015 № 226", in accordance with the Order of the Ministry of Education and Science of Ukraine dated 01.06.2016 №600 "On approval and implementation of the Guidelines for the development of standards of higher education in Ukraine »

       The course program determines the prerequisites for access to training, orientation and main focus of the program, the amount of ECTS credits required for a master's degree, a list of general and special (professional) competencies, normative invariant content of training, formulated in terms of learning outcomes and quality control requirements higher education.
The department accepts qualified students of any race, national or ethnic origin, sex, age, people with special needs, any religion, sexual orientation, gender, veteran status or marital status for all rights, privileges, programs and activities, provided to university students.
Description of the discipline (abstract) "Nuclear Medicine " is considered one of the most complex medical disciplines, belongs to one of the leading links in the system of specialized medical care, plays an important role in the competence of various clinical services. radiation therapy of many oncological and non-oncological diseases, to take part in the supervision of patients with various pathologies.

Prerequisites. The study of the discipline is based on students' knowledge of the basic principles of medical biology, parasitology and genetics; medical biological physics; biological chemistry; bioorganic chemistry; bioinorganic and physico-colloid chemistry; human anatomy; normal physiology and integrates with these disciplines, based on knowledge of pathological anatomy and pathological physiology, which students receive in parallel with the study of Nuclear Medicine . Lays the foundations for students to study propaedeutics of internal medicine with patient care; general surgery with anesthesiology and patient care; propaedeutics of children's diseases with child care.
Post-requisites. The main provisions of the discipline should be used in the study of related disciplines during from 3 to 6 rfk. There is a connection in the teaching process between individual disciplines, which provides optimization of students' perception of educational material. The didactic means of forming students' professionally significant personal qualities are integration educational complexes, which include a course of lectures, a system of seminars and practical classes with the use of interdisciplinary links. The integration of learning is the optimization of convergence, the connection of sciences, which occurs in parallel with the processes of differentiation. 1st level of interdisciplinary integration - there is an integration of educational material within one specific subject. Level 2 involves the unification of the conceptual and information sphere of different disciplines in order to best remember information, concomitant repetition, introduction to the topic of additional material. Level 3 requires operation with the tasks of comparative and generalizing study, which is expressed in the development of students' ability to compare and contrast phenomena and objects. 4th level - individual creativity of the student involves independent comparison of facts, judgments, establishing connections and patterns, the use of acquired learning skills. The formation of professional competence of a radiologist urgently requires the widespread use of the method of interdisciplinary integration. At the same time, the introduction of interdisciplinary integration not lower than the 3rd level of education with encouragement of individual creativity is optimal. "Nuclear Medicine " is based on the study of medical biology, medical and biological physics, biological chemistry, normal anatomy and human physiology, based on knowledge of pathological anatomy and physiology; lays the foundations for students to study propaedeutics of internal medicine, surgery, therapy, which provides for the integration of teaching with these disciplines and the formation of skills to apply knowledge of Nuclear Medicine  in the process of further study and in professional activities.       
 The subject of study of the discipline is a medical science discipline, the subject of which is the theory and practice of using sources of ionizing radiation for the diagnosis and treatment of diseases, as well as the biological effects of ionizing radiation.
1. The purpose and objectives of the discipline
1.1. The purpose of teaching the discipline "Nuclear Medicine " is for students to acquire the skills:

• Analyze the radiation semiotics of functional and morphological changes in the pathology of various organs and systems.

• Identify opportunities and choose a method of radiation therapy for tumors and non-tumor diseases.

• Choose the optimal method of radiological examination to detect functional and morphological changes in the pathology of various organs and systems.

Achieving these goals will allow medical students to acquire the knowledge and skills necessary for the direct formation of a doctor - a professional in their field, as well as for the study of other theoretical and clinical disciplines in higher medical education.

1.2. The main tasks of studying the discipline "Nuclear Medicine " for 3rd year medical students are to master the basic issues, such as:

-Physical bases of diagnostic and therapeutic Nuclear Medicine : radiation, ionizing and non-ionizing. Physical characteristics of radiation and the possibility of their use in medicine.

-Radiobiological basis of radiation therapy. Dosimetry.

-Principles and methods of radiation therapy .. Modification of radiation therapy. Indications and contraindications for the use of certain methods of radiation therapy.

1.3 Competences and learning outcomes, the formation of which is facilitated by the discipline (relationship with the normative content of training of higher education, formulated in terms of learning outcomes in the Standard).
According to the requirements of the standard, the discipline provides students with the acquisition of competencies:

-integral: the ability to solve typical and complex specialized problems and practical problems in professional activities in the field of health care, or in the learning process, which involves research and / or innovation and is characterized by complexity and uncertainty of conditions and requirements;

-general competencies: the ability to apply knowledge in practical situations, communicate in their native language both orally and in writing; ability to communicate in a second language, skills of using information and communication technologies, ability to think abstractly, analyze and synthesize, ability to learn and be modernly trained, ability to apply knowledge in practical situations, ability to act socially responsible and public consciousness, desire to preserve the environment (ZK1-9);

 special (professional, subject):

Ability to establish a preliminary clinical diagnosis of the disease, Skills in collecting information about the patient, Ability to evaluate the results of laboratory and instrumental studies, Ability to diagnose emergencies, Ability to determine the tactics of contingent of persons subject to dispensary supervision, Ability to maintain medical records processing of state, social, economic and medical information (ФК1-7,ФК9,ФК11,ФК12,ФК14,ФК15-18).
Discipline status: the main format of the discipline is mixed - a discipline that is accompanied by Moodle, teaching a discipline that combines traditional forms of classroom learning with elements of distance learning, which uses available interactive technologies (ZOOM, Moodle), face-to-face and distance counseling.

Teaching methods: for conducting practical classes and lectures use clinical, electronic information (presentations, videos, guidelines, lectures), control (tests, situational tasks) teaching methods.

As a result of mastering the discipline, the applicant must demonstrate the following learning outcomes:

1. Assimilate the properties of ionizing radiation and their biological action.

2.Determine the means and methods of protection against ionizing radiation.

3. To determine the means of prevention, treatment and minimization of the harmful effects of radiation.

4. Evaluate the dose distribution in individual organs and tissues.

5. Assimilate dose units (exposure, absorbed, equivalent, effective).

6. Use radio modifiers.

7. Assimilate maximum allowable doses (MAD)
Be able:

Based on the anamnesis and clinical picture of the disease to determine the indications and contraindications to radiation research or radiation therapy.

Give the patient a referral to a radiologist or radiotherapist and prepare the patient accordingly.

Together with the radiologist, determine the volume and sequence of radiological examinations (X-ray, ultrasound, radionuclide, etc.).

Independently recognize images of all human organs and indicate the basic anatomical structures on radiographs, angiograms, computer X-ray and magnetic resonance imaging, ultrasound images, scintigrams.

Recognize on radiographs with mandatory consideration of mandatory consideration of clinical data:

dislocation and fracture of the bone;

acute pneumonia and widespread infiltration of lung tissue by comparing clinical and radiological data;

exudative pleurisy with a large amount of fluid in the pleural cavity;

perforation of the hollow organ;

acute mechanical obstruction of the intestine;

foreign body of the bronchi, esophagus, soft tissues.

When consulting a radiologist or using a Nuclear Medicine  protocol, correctly assess morphological and functional changes in the most common diseases of the lungs, heart, esophagus, stomach, intestines, liver, gallbladder, kidneys, endocrine system, bones and joints.

Together with the doctor the radiotherapist to make the plan of carrying out a course of radiotherapy of the patient.

At consultation of the radiotherapist it is correct to estimate a clinical condition of the patient and results of radiotherapy.
2. The content of the discipline

45 hours and 1,5  ECTS credits are allocated for the study of the academic discipline.
 3 .THEMATIC PLAN OF LECTURESON RADIATION MEDICINE

	№п.п.
	Theme


	Hours



	1
	Fundamentals of radiation medicine.  Natural radiation background. Medical exposure. Deterministic, and stochastic effects of radiation. Internal exposure. Occupational exposure.Dose exposure limits for population and staff. Principles of radiation safety control.
	2

	2
	Internal exposure. Deterministic effects of internal exposure.Medical exposure.Ensuring of safety of patients during therapeutic and diagnostic exposure, especially possible or surely pregnant women.


	2

	3
	Acute and chronic radiation sickness. Clinical forms of local radiation damage. Cases of radiation accidents at factorіes. Cases of radiation accidents at nuclea powerplants. Hiroshima and Nagasaki
	2

	
	Together in all
	6


4 .THEMATIC PLAN OF CLASSES IN RADIATION MEDICINE

	№п.п.
	Theme


	Hours



	1
	Fundamentals of radiation medicine.  Natural radiation background. Medical exposure. Deterministic, and stochastic effects of radiation. Internal exposure. Occupational exposure.Dose exposure limits for population and staff. Principles of radiation safety control.
	4,5

	2
	Internal exposure. Deterministic effects of internal exposure.Medical exposure.Ensuring of safety of patients during therapeutic and diagnostic exposure, especially possible or surely pregnant women.


	4,5

	3
	Acute and chronic radiation sickness. Clinical forms of local radiation damage. Cases of radiation accidents at factorіes. Cases of radiation accidents at nuclea powerplants. Hiroshima and Nagasaki
	4,5

	
	Together in all
	14


5.  Recommended literature
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3. Baisogolov GD, Guskova AK Human radiation sickness.- M .: Medicine, 1982.- 384 p. 4. Baraboy VA From Hiroshima to Chernobyl.- K .: Nauk. opinion, 1991.- 128 p. 5. Bardychev MS, Tsyb AF Local radiation injuries M .: Medicine, 1985.- 240 p. 6. Buldakov LA Radioactive substances and man M .: Energoatomizdat, 1990.- 160 p. 7. Golubev BP Dosimetry and protection against ionizing radiation: Textbook. for universities / Ed. EL Stolyarova - 4th ed., Reworked. and add.- M .: Energomashizdat, 1986.-486 p.
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Auxiliary
1. The Chernobyl disaster / Ed. VP Baryahtara.- K .: Nauk. opinion, 1995. - 559 p. 2. Vorobiev EI, Stepanov RP Ionizing radiation and blood vessels M .: Energoatomizdat, 1985.- 324 p. 3. Vorobiev AI, Vorobiev PA Before and after Chernobyl. The view of the doctor // M .: Newdiamed, 1996.- 178 p.
4. Moskalev YI Long-term consequences of exposure to ionizing radiation M .: Medicine, 1991.- 464 p.

5. Hall J.E. Radiation and life M .: Medicine, 1989.- 256 p.

6. Yarmonenko SP Radiobiology of man and animals M .: Higher. shk., 1988.- 424 p.

8. Serkiz YI, Pinchuk VT Pinchuk LB, et al. Radiobiological aspects of the Chernobyl accident.- K .: Nauk. opinion, 1992.- 172 p.


6.  Information resources 
Інтернет – ресурс :  http://kepo.khnmu.edu.ua/handle/123456789/2847

5.The organization of the educational process is carried out according to the credit-transfer system.
1. Evaluation of current educational activities. Differentiated credit.

When studying the discipline, the current and final semester control is used. Also, there is a mandatory control of the assimilation of educational material of the discipline, assigned to independent work.

Current control (assimilation of certain topics) is carried out in the form of oral interviews, testing, conversations of students on predetermined issues, in the form of speeches of higher education students with reports when discussing educational issues in practical classes.

In order to assess the independent work of students, an alternative is offered (optional): traditional types of tasks: writing a test, abstract or creative types: preparation of a multimedia presentation, elaboration of educational literature (annotation, review, citation, abstracts, lectures).
The final semester control in the discipline is a mandatory form of control of academic achievement of higher education students. It is conducted orally or in writing. The terms of the final semester control are set by the schedule of the educational process, and the amount of educational material, which is submitted for the final semester control, is determined by the work program of the discipline.

The total number of rating points for the study of the discipline is calculated as the sum of points obtained by the results of the current control and points obtained by the results of the final semester control. The maximum amount of points for the semester is 120 points, the minimum - 70 points.
                           Form of assessment of students' knowledge success

The form of final control of academic performance in the discipline is differentiated credit.
                               Assessment of current learning activities (CLA)
Carried out in accordance with the "Instructions for evaluating the educational activities of students in the European credit transfer system for the organization of the educational process approved by the order of the Kharkiv National Medical University from 01.10. 2015 № 352 .. Ministry of Health of Ukraine. The final score for PND and final classes (FC) is defined as the arithmetic mean of traditional grades for each class and PZ, rounded to 2 decimal places and converted into a multi-point scale for the table

The final score for the current learning activity is defined as the arithmetic mean of the traditional grades for each lesson.

Recalculation of the average grade for current activities in a multi-point scale is carried out in accordance with the "Instructions for assessing the educational activities of students" (Table 1).
                                                                                                                                       Table 1
Recalculation of the average score for current activities in a multi-point scale

(for disciplines completed by DC)
	4-point scale
	120-point scale
	
	4-point scale
	120-point scale

	5
	120
	
	3.91-3,94
	94

	4.95-4,99
	119
	
	3.87-3,9
	93

	4.91-4,94
	118
	
	3.83- 3,86
	92

	4.87-4,9
	117
	
	3.79- 3,82
	91

	4.83-4,86
	116
	
	3.74-3,78
	90

	4.79-4,82
	115
	
	3.7- 3,73
	89

	4.75-4,78
	114
	
	3.66- 3,69
	88

	4.7-4,74
	113
	
	3.62- 3,65
	87

	4.66-4,69
	112
	
	3.58-3,61
	86

	4.62-4,65
	111
	
	3.54- 3,57
	85

	4.58-4,61
	110
	
	3.49- 3,53
	84

	4.54-4,57
	109
	
	3.45-3,48
	83

	4.5-4,53
	108
	
	3.41-3,44
	82

	4.45-4,49
	107
	
	3.37-3,4
	81

	4.41-4,44
	106
	
	3.33- 3,36
	80

	4.37-4,4
	105
	
	3.29-3,32
	79

	4.33-4,36
	104
	
	3.25-3,28
	78

	4.29-4,32
	103
	
	3.21-3,24
	77

	4.25- 4,28
	102
	
	3.18-3,2
	76

	4.2- 4,24
	101
	
	3.15- 3,17
	75

	4.16- 4,19
	100
	
	3.13- 3,14
	74

	4.12- 4,15
	99
	
	3.1- 3,12
	73

	4.08- 4,11
	98
	
	3.07- 3,09
	72

	4.04- 4,07
	97
	
	3.04-3,06
	71

	3.99-4,03
	96
	
	3.0-3,03
	70

	3.95- 3,98
	95
	
	Less than 3
	Not enough


Methods of conducting the final lesson:
Acceptance of FC is carried out by the teacher of the academic group or the exchange of related groups between teachers.

1. Solving a package of test tasks on the content of educational material.

2. During the assessment of the student's knowledge on theoretical issues included in this final lesson, the student is given a traditional assessment, which is converted into a multi-point scale together with the IPA assessments (Table 1, "Instructions for assessing educational activities in the European credit transfer system. process "of the Ministry of Health of Ukraine, approved by the order of the Kharkiv National Medical University from 01.10.2015 № 352).
Differentiated credit

Diff. credit for the discipline, the study of which is completed - is carried out by the teacher of the academic group by solving a package of test tasks on the content of educational material in the last lesson of the discipline and provides for consideration, maximum positive grade on diff. credit = 80 points, minimum positive score = 50 points.
The grade in the discipline is defined as the sum of points for IPA and differentiated credit. It is min - 120 to max - 200 points, the score is set according to the traditional 4-point system: "excellent", "good", "satisfactory" and "unsatisfactory".
Head of the Department of Nuclear Medicine 
and radiation medicine,

Professor, MD                                                                                                    Starenkyi VP
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