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ABSTRACT

The academic discipline "RADIOBIOLOGY" is aimed at acquiring knowledge in the field of
radiation biology and nuclear medicine.

The discipline “Radiobiology is an introduction to radiobiology, in particular those aspects of
the subject that have practical applications. Radiation is used to treat cancer, but it can also cause it.
Radiation is also used in medical diagnostics and in nuclear power plants. In these areas, where
questions about the benefits and harms arise, it is now possible to predict the biological effects of
radiation. The discipline is aimed at studying the mechanisms by which ionizing radiation causes
damage to molecules and cells. It will be useful for medical students interested in radiation therapy,
nuclear medicine, and diagnostic radiography. This discipline provides an excellent opportunity to fill
the gap in the biological effects of radiation on humans.

1. ACADEMIC COURSE GOALS AND OBJECTIVES

The main goal of studying the academic discipline "RADIOBIOLOGY" is development of
professional competence in the field of radiobiology and nuclear medicine.

2. PLACE OF THE ACADEMIC COURSE IN THE MAIN HIGHER EDUCATION
CURRICULUM

The academic discipline “RADIOBIOLOGY” belongs to the cycle of the variable part. It is the
basis for the study of such academic disciplines as Radio diagnostics, Radiotherapy and Medical
physics that medical students will study in their senior years.

3. DEVELOPED COMPETENCIES AND INTENDED LEARNING OUTCOMES

Universal and/or general professional competencies:

Competency code and title Code and title of competency-based rubrics
OIIK-5 [1] — Capable of assessing 3-OIIK-5 [1] — Know: - basic medical, pharmaceutical, and
morphofunctional and physiological =~ morphofunctional terminology, including Latin terms; -

states, as well as pathological structure and functions of the human body, age-related, gender-
processes in the human body to solve = specific, and individual characteristics of the structure and
professional tasks. development of a healthy organism; - physical and chemical

nature of processes occurring in a living organism; - patterns of
vital activity of the organism, mechanisms of self-regulation
and regulation; - features of regulation of the functioning of
human body systems in pathological conditions; - patterns of
occurrence, development, and outcome of typical pathological
processes, the concept of sanogenesis; - etiology and
pathogenesis of the most common diseases; - the concept of
nosology, principles of disease classification; - principles of
microorganism classification, their morphology, physiology,
and impact on human health; - structure and functions of the
human immune system.




VY-OIIK-5 [1] — Be able to: - analyze mechanisms of disease
development and manifestation; - recognize morphological and
functional changes in cells, tissues, organs, and systems of the
human body; - use basic physical-chemical and other natural
science concepts and methods in solving professional tasks; -
determine the cause of death and formulate a pathological
diagnosis.

B-OIIK-5 [1] — Possess skills in: - conducting microscopy and
analyzing microscopic specimens; - correlating morphological
and clinical manifestations of diseases; - assessing
morphofunctional, physiological states, and pathological
processes in humans; - clinical-anatomical analysis of autopsy
results.

4. PEDAGOGIC POTENTIAL OF THE COURSE

Pedagogic tracks/objectives

Pedagogic goals (code)

Intellectual education

Establishing conditions for: formation of culture of
intellectual work (B11)

Vocational and labor education

Establishing conditions for: formation of a deep
understanding of the profession's social role, a positive
and active commitment to the values of the chosen
specialty, and a responsible attitude towards
professional activity and work (B14)

S. ACADEMIC COURSE STRUCTURE AND CONTENT

Academic course sections, their scope, terms of study and assessment:
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3 Semester
1 Unit 1-8 8/18/0 25 SA-8 3-OI1K-5,
V-OIIK-5
2 Unit 9-15 | 8/20/0 25 SA-15 | V-OIIK-5,
B-OIIK-5
Totals for 3 Semester 16/38/0 50
Assessment events for 50 PFE 3-0OI1K-5,
3 Semester V-OIIK-5,
B-OIIK-5

* — abbreviated name of assessment
** 100 maximum points per semester including a pass/fail exam and (or) an exam




Abbreviated current assessment forms and section assessment

Abbreviation | Full name

SA Summative assessment

PFE Pass/fail examination

SYLLABUS
Weeks | Topics/ Content Lect.,, | Pr./sem., | Lab.,
hrs. hrs. hrs.
3 Semester 16 38 0
1-8 Unit 8 18 0
1-4 Fundamentals of radiobiology All
Accidental exposure6 Occupational exposure 0 ‘ 0 ‘ 0
Online
4 IE [0
5-8 Basic radiobiology and radiotherapy All
Medical exposure, Exposure from natural sources 0 [0 I
Online
4 8 0
9-15 Unit 8 20 0
9-12 | Acute Radiation Syndrome. Clinical picture, diagnosis and | All
treatment 0 0 [0
Clinical picture, diagnosis and treatment Online
4 IE [0
13- 16 | Radiation safety of ionizing radiation All
Chromosome aberrations & exposure to mutagens 0 0 |0
Online
3 | 7 [0

Abbreviated names of online options:

Abbreviation | Full name

EC E-course

FtM Full-text material
FtL Full-text lectures
VM Video materials

AM Audio materials

Prs Presentations

T Tests

ERM E-reference materials
IS Interactive site

PRACTICAL SESSIONS TOPICS

Weeks | Topics/ Content

3 Semester

1-4 Exposure to environmental mutagens.




Cancer & environmental mutagens.

5-8 Fundamentals of radiobiology
Occupational exposure

9-12 | Acute Radiation Syndrome.
Clinical picture, diagnosis and treatment

13 - 16 | Radiation safety of ionizing radiation
Chromosome aberrations & exposure to mutagens

6. EDUCATIONAL TECHNOLOGIES

Teaching methods include the use of multimedia, interactive teaching methods and laboratory
equipment to acquire theoretical knowledge and practical skills.

For self-preparation for practical classes and exams, students are given access to full-text
textbooks and articles from electronic databases:

1. wwwe.isir.ras.ru/ - Integrated Information Resources System of the Russian Academy of
Sciences.

2. www.merlot.org/merlot/materials.htm?category=2608&&sort.property=overallRating -
MERLOT - Multimedia Educational Resource for Learning and Online Teaching. Section "Biology"

3. www.nature.ru - Textbooks, scientific monographs, reviews, laboratory workshops in free
access on the website of the journal Nature.

4. Test tasks on topics on electronic media.

7. ASSESSMENT TOOLKIT

The assessment toolkit ensures verification of the intended learning outcomes achievement
(competency-based rubrics) using current, midterm and interim assessment of the course.
The link between developed competencies and their assessment is presented in the following

table:
Competency Achievement rubrics Assessment activity (Syl 1)
OIIK-5 3-OI1K-5 PFE, SA-8
VY-OIIK-5 PFE, SA-8, SA-15
B-OIIK-5 PFE, SA-15

Educational achievement rubrics scales

The scale of each assessment activity varies from 0 to the maximum established point,
inclusive. The final assessment of the course is performed on a 100-point scale and represents the sum
of the points earned by the student in the section assessments, framework of current and interim
assessment.

Sections and interim assessments are considered passed when the student achieves a minimum
score equal to 60% of the maximum. The final grade is assigned only upon passing all sections and the
interim assessment.

The final grade is assigned in accordance with the following scale:




Total score Rating on a 4-point Pass/fail examination ECTS
scale assessment

90-100 5 — «excellent» A
85-89 B
75-84 4 — «good» C
70-74 «pass» 5
65-69 3 — «satisfactory»
60-64 E

below 60 2 — «fail» «faily F

An “excellent” grade indicates a deep and solid mastery of the program material by a student
who presents their answers consistently, clearly, and logically, is able to closely link theory with
practice, and uses materials from monographic literature in their answers.

A “good” grade corresponds to a student’s solid knowledge of the material, who presents their
answers competently and to the point, without any significant inaccuracies.

A “satisfactory” grade corresponds to the basic level of mastery of the material by the student,
in which the main material has been mastered, but its details have not been assimilated, the answers
contain inaccuracies, insufficiently correct wording and logical inconsistencies.

A grade “pass” corresponds to at least a basic level of mastery of the program material, in
which the student possesses the necessary knowledge, skills, and abilities, and is able to apply
theoretical principles to solve typical practical problems.

A grade “fail” is given to a student who lacks a significant understanding of the curriculum
material, makes significant errors in their answers, or fails all required assignments. These students are
generally unable to continue their studies without additional classes.

8. ACADEMIC COURSE EDUCATIONAL, METHODOLOGICAL AND
INFORMATIONAL SUPPORT

CORE READING:

1. OU L35 Laser-Driven Particle Acceleration Towards Radiobiology and Medicine :, , Cham:
Springer International Publishing, 2016

2. DU S15 Physics and Radiobiology of Nuclear Medicine : , Saha, Gopal B. , New York, NY:
Springer New York,, 2006

3. DU R13 Radiobiology of Glioblastoma : Recent Advances and Related Pathobiology, , Cham:
Springer International Publishing, 2016

FURTHER READING:

1. BU H99 Applications of Synchrotron Radiation : Micro Beams in Cell Micro Biology and
Medicine, Ide-Ektessabi, Ari. , Berlin, Heidelberg: Springer Berlin Heidelberg,, 2007



SOFTWARE:

1. Microsoft Office 2016+ ()

2. Microsoft Word (K64-303)

LMS AND ONLINE RESOURCES

1. Radiation biology (https://online.mephi.ru)
https://online.mephi.ru/

http://library.mephi.ru/

9. LOGISTICAL SUPPORT

1. IlepconanbHbIi KoMbioTEP: MOHOOIOK Lenovo V540-24IWL All-In-One 23,8" i3-8145U 8Gb
256GB_SSD_M.2 Intel (64-304)

2. Mpitb, ki1aBuatypa (64-304)

3. IIpoextop SMART P109 (64-304)

4. Meberb 1abopaTopHas, CTyIbs, mikadbl it XxpaneHus (64-304)
5. lIka¢ maboparopusiii BeITsKHOM "JlabTex" 111B202 (64-304)

6. Bunokynspabie MUKpockonsl "Mukpomesn 2" (64-304)

7. TpunokynsipHbIid MuKpockomn "Mukpomen 1" (64-304)

8. Bunmeookyisip ToupCam 10,0 MP (64-304)

9. UnrepaktuBHas nocka SMART SBM 685 (64-304)

10. EDUCATIONAL AND METHODOLOGICAL RECOMMENDATIONS FOR
STUDENTS

5-point rating-ECTS score 90 ~ 100 a student is rated as "excellent" if he has thoroughly and
firmly mastered the program material, presents it comprehensively, consistently, clearly and logically
harmoniously, is able to closely correlate theory with practice, and uses the material of monographic
literature in his answer.

D, C, B "good" 70 + 89 a student is rated "good" if they have a solid knowledge of the material,
correctly and substantially present it, avoiding significant inaccuracies in the answer to the question.

D, d "satisfactory" 60 + 69 a student is rated "satisfactory" if he / she only knows the main
material, but has not mastered its details, admits inaccuracies, insufficiently correct wording and
violations of the logical sequence in the presentation of the program material.

F "unsatisfactory" less than 60 the "unsatisfactory” rating is given to a student who does not
know a significant part of the program material and makes significant mistakes. As a rule, the rating
“unsatisfactory " is assigned to students who cannot continue their studies without additional classes in
the relevant discipline.



11. EDUCATIONAL AND METHODOLOGICAL RECOMMENDATIONS FOR
TEACHERS

['pajanusi ¥ KpUTEPUH TECTOBBIX Pa0OT, KOHTPOJIBHBIX PabOT C pa3BEpHYTHIM OTBETOM,
BBITTOJIHEHUS IOMAITHET0 331aHus M (PUHAIBHOTO TeCTa:

1) - TectoBble pabOTHI OIlEHUBAIOTCA MO cxeme 1 Gamwn — 1 mpaBwibHBIA 0TBeT. CTYICHT HE
npucTymnan K padore — (-1) 6amr

2) - KouTposbHbie paboThl ¢ pa3BepHYTHIM OTBETOM OILCHUBAIOTCS 110 CXEMeE: MOJHbIH OTBET —
2 GaJuta, HEMOJHBIM 0TBET — 1 Oamr, Her orBeta — 0 OaIOB, CTYAEHT HE IMpHUCTyHal K padore — (-2)
Oamna.

3) — JlomamiHee 3a/aHME JOJDKHO OBITh BBIIOJHEHO BCEMH CTYISHTaMH sl JOIYyCKa K
(buHaATBLHON aTTeCTaluu. 32 HE BOBPEMs CIaHHYIO PaboTy CieayeT BblYeT U3 GuHaIbHOro Oayia (-1)
Oam.

4) - Kpurepuu oleHHMBaHHUS IOKiIafa-mpe3eHranuu. Ilepepacuer co 100-6anshoii Ha 10 (5)-
0aNbHYIO CUCTEMY

5) - Kpurepuu ouenuBanus pedepara. Makcumym 10 6amioB. Bosmoxen mepepactér Ha 5-
0aNpHYIO CUCTEMY

10 06amioB BBICTABIAIOTCS, €CITU BBINOJHEHBI BCE TpPeOOBaHWS K HamHMcaHUIO pedepara:
o0o3HaueHa npobiemMa U 000CHOBAaHA €€ aKTYaIbHOCTb, CIENIAH KPAaTKUi aHAJM3 pacCMaTpHBAEMOM
npoOIemMbpl W JIOTHYHO M3JI0KEHAa COOCTBEHHasl TMO3UIHs, CGHOPMYIHPOBAHBI BBIBOJBI, CTAThs
MIPOaHAIM3UPOBAHA MTOTHOCTHIO, BEIEPIKaH 00bEM, COOIIOIeHBI TPeOOBaHUS K 0(hOPMIICHHIO.

9 6anmnoB BBICTABISIOTCS, €CIIM BBITIOJIHEHBI ClIEYIONIMe TPeOOBaHUS K HAMCAaHUIO pedeparta:
o0o3HaueHa npolieMa U 00OCHOBAaHA €€ aKTYalbHOCTb, CHEJIaH KpaTKUil aHalu3 paccMaTpuBaeMoi
npobJeMbl M JIOTMYHO M3JI0KE€HAa COOCTBEHHast MO3UIMs, CHOPMYIMPOBAHBI BBIBOJBI, CTaThs
NPOaHAIU3UPOBaHA IMOJHOCTbIO, HO HE BBIAEpkKAH OO0BEM U HE COOMIONEHBI TpPeOOBaHUS K
o opMIIeHHUIO.

8 OaioB — OCHOBHBIE TpeOOBaHMSI K pedepaTy BBIINOJHEHBl, HO NPU STOM JOIMYIIEHbI
He/lo4eThl. B 9acTHOCTH, UMEIOTCS HETOYHOCTH B M3JIOKEHHWH MaTepuana; OTCYTCTBYET JOTHYECKas
MOCTIeIOBATEIPHOCTh B CYKICHHSAX; HE BBIACpKaH 00BEM pedepara; MMEIOTCS YNYIICHUS B
o(pOpMIICHUH.

7 0GamioB — OCHOBHBIE TpeOoBaHMsS K pedepaTy BBINOJHEHbl, HO HPU 3TOM JIOMYILEHBI
CIIEAYIOIINE HEJOYEThl: MMEIOTCS HETOYHOCTH B H3JIOKEHMHM MaTepuana; OTCYTCTBYET JOrMmyeckas
MIOCJIeIOBATENbHOCTh B CYXJIEHUSAX; HE c(POpMYyJIMpOBaHbI BBIBOJbI, HE BbIIEpKaH 00bEM pedepara;
UMEIOTCS YIYIIEHUsS B 0(OPMIICHUH

6 0ayuIoB — MMEIOTCS CYIIECTBEHHBIE OTCTYIUIEHHSI OT TpeOOBaHUN K pedepHUpOoBaHUIO; TeMa
OCBEIIICHA JINIITh YaCTUYHO; JOMYIIEeHBI (PaKTHYECKHE OMIMOKU B COJIEPKAaHUH pedepaTa, OTCYTCTBYIOT
BBIBOJIBI M JINYHAS TOYKA 3PEHHSI IO MTPoOIIeMe.

5 6aysI0B — UMEIOTCS CYIIECTBEHHBIE OTCTYIICHUS OT TpeOoBaHMi K pedepary: TeMa OCBeIlleHa
JUIIb YaCTHUYHO, JOMYyIIeHbl (AaKTUYeCKHe OIIMOKM B H3JIOKEHHMM MAaTepHalioB M METOJIOB,
OTCYTCTBYIOT BBIBOJBI M JIMUHAS TOUKA 3pEHUS 0 Ipobieme, popmar He BbLAECpIKaH.

4 Oanna — UMEIOTCS CYIECTBEHHbIE OTCTYIUICHHUS OT TpeOoBaHMH K pedepaTy: aKTyaJbHOCTb
TEMBl HE PpAacKpbITa;, JIOMYIIEHBl (DakTHYecKHe OIIMOKM B HU3JIOKEHUHM MaTepHalioB U METOJIOB,
OTCYTCTBYIOT BBIBOJIBI M JIMUHAS TOUKA 3PEHHS 10 TIpobieme, popmar He BBIIepIKaH



3 Oama — OTCYTCTBYET aHAJIN3 aKTyalbHOCTH TEMbI UCCIICAOBAHUS, UCTIONB3yEMBIX MOIX0J0B
¥ METOJIOB, TP 3TOM (POpMaIILHO cOOIII0IeH 00BeM pedepara.

2 Oamma — Tema pedepara HE PaCKphITa, OOHAPYKHBACTCS CYIIECTBEHHOEC HEIIOHMMAHHE
npo6siemsl. [Ipu 3ToM 00beM pedepara u popMabHbIE TPEOOBAHUS BBHITIOTHEHBI.

1 6amn — tema pedepara HE pACKpbITa, OOHAPYKMUBAETCS CYIIECTBEHHOE HEMOHHMAaHUE
poOJIEMBI.

0 6ayutoB — pedepar CTYCHTOM HE MPEICTABIICH.

6) UToOBI cTyIeHT ObUT JONYIIEH K 3K3aMEHY, OH JIOJDKCH

1. Cnatp Bce oManiHue 3aJaHusl B COOTBETCTBHH C YYCOHBIM ILIAHOM

2. YcnenHo npouTH TecThl 1 HabpaTh He MeHee 15 6ayuioB 3a Kbl pa3Jiesl ceMecTpa.

3. Habpats He menee 30 6amioB u3 50 B UTOrOBOM TeCTe (I JOITYCKa K YCTHOMY JK3aMEHY).

4. V3yunTte MUKpoIpenapara rnapasuToB, 3apUCcOBaTh UX B AIbOOM, 0003HAYUTH MOMAIKUCKHIO BCE
CTPYKTYpBI Ha PUCYHKE U MPEJOCTABUTh AIbOOM Ha IIPOBEPKY.

7) UToOBI caTh SK3aMeH, CTYJCHT JOJKEH:

1. Ioxy4uTe TOMYCK K 3K3aMEHY (CMOTPHTE BBIIIIE)

2. IlpuiiTi HA 3K3aMEH B COOTBETCTBHUH C PACIICAHUEM

3. NwmeiiTe nipu cebe TOIbKO pydky U JuCT Oymaru! 3ampemaercs 6path ¢ co0oil TenedoHsl,
KOMIIBIOTEPBI, TETPAAU U yUeOHUKH !

4. Ha sx3amene HeoOxomumo HaOpath He MeHee 30 6ayioB u3 50 BO3MOXKHBIX.

5. DKk3aMeHaIMOHHBIN OMIIET 10 OMOJIOTHH CONEPKUT 4 3a1aHus:

1 O6mmas 6uosorus u reseTuka — 15 6aos

2 ITapazuTonorus:- 20 6amaoB

3 Peurenue 3a1auu 10 TEHETHKE WM Napasutosioruu — 10 6ayios

4 Unentudukaius mapasura Ha «CIEOM» MUKpoIpernapare — 5 6ajuioB
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