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Appendix 1

11. INSTRUCTIONAL AND INFRORMATION SUPPORT OF THE SUBJECT
a) the list of recommended literature
general
1) Khaitov, R. M. Immunology: textbook / Rakhim M. Khaitov. - 2nd updated edition. - Moscow
: GEOTAR-Media, 2021. - 272 c. - ISBN 978-5-9704-5861-7. - Texcr : snexTpoHHslii // DbC
"KoncynbTant cryaeHra" : [caiT]. - URL

https://www.studentlibrary.ru/book/ISBN9785970458617.html

2) Artamonova, M. N. Medical Microbiology, Virology and Immunology. Lecture Notes :
textbook / Artamonova M. N., Potaturkina-Nesterova N. 1., [lyina N. A., Nemova I. S. - Mocksa
: TPOTAP-Menna, 2021. - 352 c. - ISBN 978-5-9704-6043-6. - Tekct: snexrpounsiii // IbC
"KoncynbTaHT cTyenTa” : [caiT]. —

URL : https://www.studentlibrary.ru/book/ISBN9785970460436.html

additional

1) Artamonova M. N. Immunology : guidelines for practical classes for foreign students / M. N.
Artamonova, N. . Potaturkina-Nesterova, [.S. Nemova; Ulyanovsk State University, The
Institute of Medicine, Ecology and Physical Culture. - Ulyanovsk : ULSU, 2017. - Ha auru. s3.;
3ary. ¢ dKpaHa. - DneKTpoH. Tekctosbie naH. (1 ¢aitn : 1.70 MB). - Tekct : 31eKTpOHHBbIH.
http://lib.ulsu.ru/MegaPro/Download/MObject/911

2) OctpoBuoBa C. A. General Microbiology and Immunology. Summaries of the lectures =
OOmas MUKpOOHONIOrUs U MMMYHONOrus. KpaTkuii Kype JieKuui: 1ocodue st CTyAeHTOB
YUpeXAeHUI BeicHIero oOpazoBanus, 00y4aloIMXCs Ha aHTJTHHCKOM $I3BIKE 110 CTEHHAILHOCTH
«JleyebHoOe neno» : training appliance for Medical Faculty for International Students (English
medium) / C. A. OctpoBuosa, A. 1. Kmakun. - 2-¢ u3f.. - I'poano : I'pI’MY, 2019. - 264 c. -
ISBN 9789855951774. - Tekct : smextpommsiii / DBC "Bykan" : [caiit]. - URL
https://www.books-up.ru/ru/book/general-microbiology-and-immunology-summaries-of-the-

lectures-12050876/

educational methodological

1) Artamonova M. N. Guidelines for students’ self-guided work for the discipline
«Immunology» for specialty 31.05.01 «General medicine» / M. N. Artamonova, N. L
Potaturkina-Nesterova; Ulyancvsk State University. - Ulyanovsk : ULSU, 2022. - 24 p. -

Heony0OnukoBaHHbI# pecypc; Ha aHri. 3. - URL:



http://lib.ulsu.ru/MegaPro/Download/MObject/11551 . - Pexum nocryna: 95C Yal'V. - Teker :

JJIEKTPOHHBIN.
AGREED:
The main librarian / Stadolnikova D.R. / %7 //IQ//) / 9 0OF. 202 2.
The position of the worker scientific library  Full name signature ) date
Appendix 2

b) Professional databases, information and reference systems

1 DJIEKTPOHHO-0HOIHOTeYHbIE CHCTEMBI:
1.1. [udposoit obpasoBareibhbli pecypc IPRsmart : 21ekTpoHHO-OHGIMOTEUHAs CHCTEMA
cait / OOO Komnamus «Ai [lu Ap Meama». - Caparos, [2022]. — URL:
http://www.iprbookshop.ru. — Pexwum goctyna: ans 3apeructpup. nmoissosareneii. - Teker :
9JIEKTPOHHBIN.

1.2.  O6pasoBarenshas miarpopva FOPAWT: o6GpasoBareibHblii pecypc. 3NMeKTPOHHas
oubmmoreka: caifit / OO0 Drekrponnoe u3narensetso FOPAUT. — Mocksa, [2022]. - URL:
https://urait.ru. — Pesxum nocryna: auist 3apeructpup. nonb3opateneit. - TeKCT: 3eKTPOHHBIIA.
1.3. basa pammeix «OnekTponnas GuGimoreka Texuuueckoro BY3a (9BC «Koncynprant
CTy[€HTa»): SJIEKTPOHHO-OubNHOTeuHas cucrema: caift / OO0 Ilomwrexpecype. — Mocksa,
[2022] . =URL: https://www.studentlibrary.ru/cgi-bin/mb4x. Pesxum noctyna: a1st 3aperncTpup.
N0JIb30BaTeNIeH. — TeKCT: ANMEeKTPOHHBIN.

1.4, KoHCynbTaHT Bpaua. DJEKTpOHHAs MeTMIIMHCKas OuOIMOTeKa: 6a3a JaHHbIX: caiiT /
OOO Beicmias mKona OpraHM3ailiii d  yHOpaBjieHWs 3/paBooXpaHeHHeM-KoMiuieKcHblii
METUIMHCKU#M KOHCanTHHT. — Mockgsa. [2022]. — URL: https://www.rosmedlib.ru. — Pesxum
AocTyna: JUisi 3aperucTpup. MoJib3oBateliei. — TeKCT : 3JeKTPOHHBIHN.

1.5.  bonbmas meaummHcKas GubIuoTeKa : 21eKTPOHHO-OUOIMOTe HAS crcTeMa : caiit / 000
Bykan. — Tomck, [2022]. — URL: https://www.books-up.ru/ru/library/ Pexum noctyma: s
3aperucCTpUp. MOJIb30BATENIEH. — TeKCT: DJIeKTPOHHBII.

1.6.  OBC Jlanp : anexTporHO-6udMoTeuHas cuctema : caitr / Q00 DBC Jlaub, —
Cankr-Ilerepbypr, [2022]. — URL: hitps://e.lanbook.com. — Pexum jgocryma: uis
3aperuCTpUp. MOJIb30BATENCH. — TeKCT : 2IeKTPOHHBII.

1.7. OBC Znanium.com: sexrponHO-6ubIMOTeYHas cuctema: caiit / OO0 3nanmym.

Mocksa, [2022]. - URL: http://znanium.com . — Pexum nocryna: mis 3aperHCTpPHD.
10JIb30BaTeNEH. - TEKCT : IIeKTPOHHbIIA. .

1.8.  Clinical Collection : nay4no-undopmanuornas 6aza aaHHeix EBSCO //
EBSCOhost - [mopran|. — URL:

http://web.a.ebscohost:com/ehost/search/advanced?vid=1&sid=e3ddfb99-ala7-46dd-abeb-
218513e0876a%40sessionmgr4008. — Peskrn 10CTyna: Uls aBTOPH3. TIOJIb30BATEICH. — TeKCT:
9JIEKTPOHHBIMN.

1.9.  basa nanubix «Pycckmii kak HHOCTPaHHbINY: IEKTPOHHO-00paz0BATEIBHBIN pecype IS
MHOCTPaHHBIX CTYAEHTOB : caidT / OO0 Komnanus «Ai ITu Ap Meauma». — Caparos, [2022]. —
URL: https://ros-edu.ru. — Pexum Jjoctyna: ais 3aperucTpup. no.ib3oBareneii. — Teker:
JJIEKTPOHHBIN.



2. KoncyabrantIlmoe [JumexTpornumiii pecype]: cnpaBounas mpasoBas cuctema/ OO0
«Koncymprant [Tmocy» - DnekTpon. nan. - Mocksa KoncyneraurlLmoc, [2022].

3. basbl JaHHBIX EPHOIUIECKHX ¥3/1aHMii:

3.1. basza naHHbIX nepumommueckux u3nanuit EastView - 3JIEKTpoHHbIe KypHaTEl /| OO0

MBUC. - Mocksa, [2022]. — URL: htips://dlib.eastview.com/browse/udb/12. — Pesxum

AOCTYNA : Ul aBTOPHU3. MOJIB30BATENCH. — TEeKCT: 3IEKTPOHHEIIA.
3.2. eLIBRARY.RU: Haywnmas »siexrponsas 6ubmuoreka: caiit / OO0 Hayunas
Onekrponnas bubmmoreka. — Mockga, [2022]. — URL: http://elibrary.ru. — Pexum noctyna:

AUIs aBTOPH3. MOJIb30BaTeNel. — Tekcr : 3/1exTpOoHHBIi

3.3.  DnexrponHas Gubamoreka «li31atenbekoro joma «I'pebennnkoB» (Grebinnikon):
3EKTpoHHass Oubimmoreka / OO0 WJ1 I'pebennnkor. — Mockpa. [2022]. — URL:
https://id2.actionmedia.ru/Personal/Products. — Peskim JOCTyna: Uil aBTOPH3. IMOJIb30BaTEICH.
— Teker: 25eKTPOHHBDII.

- ®enepasbHas rocyaaperBennas unpopmanmonnas cucrema «Hammonainuas
IEKTPOHHAs OubiHoTeKa»: rekTponnas GuOanorexka : caiitr /| ®IBY PI'B. Mockga,
[2022] .-URL: URL: https:/u36.pd. Pexum JocTyna: JUIs  MOJb30BaTelied HayuHOH
OubmoTexH. — TeKeT: H1eKTPOHHBII.

18 SMART Imagebase: nayuno-nndopmarmonnas 6asa nanusx EBSCO I/ EBSCOhost .
[mopran]. - LIRL.: EBSCOhost: [mopran]. - URL:
https://ebsco.smartimagebase.com/? TOK EN=EBSCO-
1a2f8¢c55aa76d8229047223a7d6dc9c & custid=s6895741 — Pesxum JIOCTYMa @ JJIE aBTODU3.
nojb3oBarenedl. — M3sobpaxenue : snexTporbe.

6. Deaepanbubie HHPOPMANHOHHO-0GPA30BATE IBHBIC MOpTAJIbI:

6.1.  EmuHOE OKHO 0cTyNa K 06pasoBaTeibHbIM pecypcam : deaepaibHbii nopran . — URL:
http://window.edu.r/ . — Texker : anexTponsbiit.

6.2.  Poccuiickoe oGpasoBarme: (e/epansHblii nopran / yupeaurens ®IAYV «OULTO».
URL: http://www.edu.ru. — TeKeT : 571eKTpOHHBI.

7. O6paszoBaTenbHbie pecypent Yal'V:

7.1. DnextponHas 6uGimoreunas cucrema Yiul'V: MOIYNIb «DJNEKTPOHHAs OuOIMOTEKA»
ABUC Mera-ITPO / 000 «/lara Dxcrpece». — URL: http://lib.ulsu.ru/MegaPro/Web. Pesxum
AOCTyMa: JUIs MOJb30BaTeNeH HayyHOil OubmioTekn. — TeKkeT: IMeKTPOHHBIIA.

Agreed:

jm 774 %Zf@hz__é%@f’/w% A

position name




RF Ministry of Education and Science

Ulyanovsk State University ®opua

F — Educational plan

1. GOALS AND OBJECTIVES OF DISCIPLINE
The goals of the discipline: the formation of a scientific understanding in future doctor of

the role of innate and acquired immunity in normal human activity and in diseases, mastering the
most important methods of immunodiagnostics of diseases, which will prepare the student for fur-
ther study of the complex of biomedical, preventive and clinical training disciplines in the specialty
31.05.31 “General Medicine”.

Tasks of the discipline:
-learning of the structure of the system, the function of the human immune system and its role in

preserving the structural and functional integrity of the organism, maintaining its homeostasis and
biological individuality;

- acquisition by students of knowledge in the field of immunodeficiency conditions, allergic and au-
toimmune diseases with immune inflammation syndrome;

- teaching of students the basic methods of assessment of the immune status of a person, interpret-
ing the results of studies of the immune system state, forming methodological bases for setting an
immunological and allergic diagnosis;

-formation of the ability and readiness to carry out advisory, informational and educational activi-
ties, to explain immunologically the choice of medical immunobiological and immunotropic drugs
for diagnosis, treatment and prevention of diseases;

-forming the skills of studying scientific literature.

2. PLACE OF THE SUBJECT IN THE STRUCTURE OF BASIC EDUCATIONAL
PROGRAM:
The discipline B1.0.55 "Immunology™ refers to the obligatory part of the basic educational

program of higher education of specialty 31.05.01 - "General Medicine".

Studying the discipline "Immunology" is preceding subject for the learning of the following
disciplines: Emergency Medicine, Life safety, General surgery, Pharmacology, Dentistry, Derma-
tovenerology, Neurology, medical genetics, neurosurgery, Propaedeutics of internal diseases, Patho-
logical anatomy, Obstetrics and gynecology, Faculty therapy, Hospital therapy, Otorhinolaryngolo-
gy, Pediatrics, Faculty surgery, Professional diseases, Psichiatria and medical psychology, Endocri-
nology, Ophthalmology, Infectious diseases, Outpatient therapy, Hospital surgery and pediatric sur-
gery, Anesthesiology, resuscitation and intensive care, Clinical Pharmacology, Clinical psychology,
Modern aspects of neurology, Traumatology, orthopaedy, Oncology, radiation therapy, Radiation
diagnostics, Forensic Medicine, Palliative care, Urology, andrology, Surgical Gastroenterology and
Endoscopy, Diabetology and emergency endocrinology. Actual problems of AIDS.

The discipline "Immunology" refers to the basic part of the medical-biological cycle. The

total complexity is 3 SET (108 academic hours).

®opma A Crpannna 6 u3 22
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3. THE LIST OF EXPECTED LEARNING RESULTS ON THE SUBJECT (UNIT),
MATCHED TO EXPECTED RESULTS OF MASTERING THE PROGRAM

The study of the discipline "Immunology” is aimed at the formation of the following com-
petences among students: general professional competence — GPC-8, professional competences:

PC-5, PC-6, PC-8 according to the plan for the development of the educational program.

Competence content
(or its main parts)

The proposed results of the course students are

ucC-8

Able to create and main-
tain safe living conditions
in everyday life and in
professional activity to
preserve the natural envi-
ronment, ensure sustaina-
ble development of socie-
ty, including in the event
of the threat and occur-
rence of emergencies and
military conflicts

To know: the causes, signs and consequences dangers, methods
of protection against emergency situations and military conflicts;
basics life safety, telephones rescue services

To be able to: how to identify signs, causes and emergency con-
ditions and military conflicts; estimate the likelihood

potential danger and take measures to prevention in educational
institutions; provide first aid in emergency situations

To be skilled in: methods occurrence of dangerous or emergency
situations; skills to maintain safe living conditions

GPC-7

Able to prescribe treatment
and monitor its effective-
ness and safety

To know: methods of general and local anesthesia, indications for
their use; medicines used for premedication, prescription method
schemes and protocols for the use of drugs for emergency and ur-
gent states.

To be able to: develop a treatment plan for the patient taking into
account the course of the disease, select and prescribe

drug therapy, use non-drug treatment methods; select an individu-
al type of care for the patient's treatment in accordance

with the situation: primary care, ambulance, emergency medical
care; determine the method of anesthesia for the patient in order to
conduct an operative intervention or diagnostic procedure;
prescribe a premedication.

To be skilled in: algorithm for performing the main medical di-
agnostic and therapeutic measures to provide first aid for urgent
and threatening living conditions; methods of relief of acute and
chronic pain syndrome by prescribing analgesics of various
groups.

PC-5
Ability and readiness to
implement a set of

To know: medical and social factors affecting the health of the
population

®opma A
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measures aimed at main-
taining and strengthening
health and including the
formation of a healthy life-
style, prevention of the on-
set and (or) spread of dis-
eases, their early diagno-
sis, identification of the
causes and conditions of
their occurrence and de-
velopment, as well as
aimed at eliminating harm-
ful effects on human
health of environmental
factors

To be able to: apply the methodology for determining the influ-
ence of medical and social factors on the health of the population
and its individual groups

To be skilled in: the main methods of sanitary educational and
hygienic education of the population

PC-6

Ability to apply the basic
principles of organization
and management in the
field of public health pro-
tection, in medical organi-
zations and their structural
units

To know: legislation in health and regulatory legal acts, as well as
other documents, defining the activities of medical organizations
and medical professionals

To be able to: navigate existing regulatory legal acts; protect

civil rights of doctors and patients different ages; fill in correctly
medical documentation; right understand the essence of control

on the implementation of official duties as a nurse precinct and
other located in disposal of medical workers

To be skilled in: moral and ethical skills argumentation; skills in
conducting medical supervision for the implementation job re-
sponsibilities of medical sister of the precinct and other available
medical professionals

4. SUBJECT VOLUME

4.1. Subject volume in credits (total) 3

4.2. on types of academic workload (in hours) 108

. Number of hours (form of training -full-time)
Type of academic
. Throughout the semesters
workload Total in the plan
semester Ne 4
1 2 3
Student-Teacher ac- 36 36
tivity
Classes:
Lectures 18 18
Practical classes 18 18
Self-study work 72 72
Concurrent checking - -

®opma A
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(number and type: a
test, a colloquium, a
report)

Term thesis

Types of midterm as-
sessment (an exam, a
test)

offset

Total number of hours
on the subject

108

108

4.3. The content of a subject (unit.) Distribution of hours on themes and types of aca-

demic workload:
Form of training  full-time

Types of classes
. Classes form of
Name of sections . :
and topics Total practical Interactive Self- current
lectures | classes and classes study | knowledge
seminars work control
1 2 3 4 6 7 8
Section 1. General Immunology
Immunologyasa |12 2 2 - 8 oral survey,
science test
Innate immunity. 12 2 2 - 8 oral survey,
Factors and mech- test
anisms of the in-
nate
immunity
Antigens. 12 2 2 - 8 oral survey,
Antibodies test
Section 2. Allergology
Hypersensitivity. 12 2 2 - 8 oral survey,
Immunological test
memory. Immuno-
logical
tolerance
Section 3. Clinical Immunology
Pathology of the 12 2 2 - 8 oral survey,
immune system test
Evaluation of the 12 2 2 - 8 oral survey,
immune status test
Serological tests: 12 2 2 - 8 oral survey,
agglutination, pre- test
cipitation test,
complement fixa-
tion test (CFT),
tests using labeled
antibodies and an-
tigens
(ELISA, IFT, RIA)

Section 4. Immunotherapy.

®opma A
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Specific preven- 12 2 2 - 8 oral survey,
tion and treatment test

of infectious dis-
eases.
Therapeutic,
prophylactic, and
diagnostic immu-
nological prepara-
tions

Section 5. Special Immunology

Antiviral and anti- | 12 2 2 - 8 oral survey,
bacterial immuni- test

ty. Immunity in
transplantation,
cancer and immun-
ity in mycoses.
Immunity and

age.

Total 108 | 18 18 - 72

5. COURSE CONTENT

Section 1. General Immunology
Topic 1. Immunology as a science. Introduction in immunology.

Immunology, its definition, problems. The history of immunology, the main periods in the
development of immunology. The concept of immunity. Classification of immunity. Sections of
modern immunology. Structure of the immune system. The central organs of the immune system.
The peripheral organs of the immune system. The role of blood cells in immunity. Immunocompe-
tent cells: definition, classification. The main cell populations of the immune system. The forms of
immune response. The mechanism of interaction of immune cells.

Topic 2. Innate immunity. Factors and mechanisms of the innate immunity.

The concept of a non-specific (innate) immunity. The main barriers of
nonspecific immunity. The innate immune factors - the skin, mucous membranes, the normal micro-
flora, lysozyme. Lysozyme - chemical composition, function. Complement - chemical composition
and functions. The activation of the complement pathway. Phagocytosis, mononuclear phagocyte
system. The functions of phagocytes. Opsonin. Phagocytosis mechanism stage. "Oxygen explo-
sion." Complete and incomplete phagocytosis. Indicators of activity of phagocytes - phagocytic in-
dex, opsono-phagocytic index. Cytokines - classification, properties. The clinical significance of cy-
tokines detection. Interferon - chemical composition, properties. Classification. Protective serum
proteins - acute phase proteins, C-reactive protein (CRP), B- lysine, mannose proteins, properdin,
fibronectin.

Topic 3. Antigens. Antibodies.
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Antigens: definition, chemical composition. The structure of the antigen. Properties of anti-
gens: heterogeneity, immunogenicity. Types of antigens according to the degree of foreignness.
Specificity antigens, types antigenic specificity. Classification antigens on its origin, chemical struc-
ture, the degree of immunogenicity. Classification of antigens by the immune response. Haptens.
Adjuvants. The antigens of the human body. The antigens of bacteria, viruses, tumor antigens. Au-
toantigens. Ways of penetration of antigens in the macro-organism. Antibodies: definition, struc-
ture. The structure of the immunoglobulin, immunoglobulin classes. Serum immunoglobulins. The
properties of antibodies. Phases of antibody synthesis. The antibody functions in the formation of
an immune complex.

Section 2. Allergology
Topic 4. Hypersensitivity. Immunological memory. Immunological tolerance.

Hypersensitivity, its definition. The definition of allergy, stages of allergic reaction. Classi-
fication of allergies. | type reactions of immediate type hypersensitivity: anaphylaxis (mechanism of
development, manifestations of anaphylaxis, principles of therapy). Anaphylactic shock. Atopy. Il
type of immediate hypersensitivity: cytotoxic: mechanisms of development, clinical manifestations.
[l type of immediate hypersensitivity reactions: immune complex: mechanisms of development,
clinical manifestations. Delayed type of hypersensitivity: mechanism of development, manifesta-
tions of contact allergy. Classification of allergens. Infectious allergy. Drug allergies: the immune
response to the drug-haptens, clinical manifestations of drug allergy. The principles of treatment
and prevention of drug allergy. Laboratory diagnosis of allergies. Immunological memory: concept,
mechanisms. Immunological tolerance: concept, causes, mechanisms. Classification of immunolog-
ical tolerance. Using the phenomenon of immunological tolerance to solve medical problems. Arti-
ficial cancellation state of immunological tolerance.

Section 3. Clinical Immunology
Topic 5. Pathology of the immune system.

The definition of immune deficiency, the classification of immune deficiencies. Causes of
congenital immunodeficiency states. Primary immunodeficiencies: characteristics, classification.
Combined immunodeficiencies. Secondary (acquired) immunodeficiency: characteristics, classifica-
tion. The causes of acquired immune deficiencies. Clinical manifestations of immunodeficiency
states. Factors affecting the immune status. Immunotherapy, immunomodulators: definition, classi-
fication.

Topic 6. Evaluation of the immune status.
Laboratory diagnosis of immunopathological diseases in children and adults: methods, as-
sessment criteria, interpretation. Methods of assessing the immune status. The levels of assessment

of immune status. General rules of immunograms evaluation.

Topic 7. Serological tests: agglutination, precipitation test, complement fixation test
(CFT), tests using labeled antibodies and antigens (ELISA, IFT, RIA).
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The main principles and aims of the serological tests in medical practice. Agglutination test
and indirect (passive) haemagglutination test (PHAT): definition, mechanism, and practical use.
Precipitation reaction: identification, mechanism, types, practical use. Agglutination and precipita-
tion sera: preparation, titration, practical use. Complement fixation test (CFT): the aim of its carry-
ing out, components, mechanisms. Immunofluorescent test (IFT): the variety, aim of its carrying
out, components, mechanism. Enzyme linked immunosorbent assay (ELISA): the purpose of its car-
rying out, components, mechanism. Radioimmunoassay (RIA): the purpose of its carrying out,
components, mechanism.

Section 4. Immunotherapy
Topic 8. Specific prevention and treatment of infectious diseases. Therapeutic, prophy-
lactic and diagnostic immunological preparations.

Immunoprophylaxis, immunotherapy: definitions. Immunobiological preparations - grousp,
the route of administration. The history of immunization. Vaccines - classification, characteristics.
Anatoxins - obtaining, application. Requirements to vaccines. Complications, contraindications.
Scheme administration. Vaccines. The immunological antibody-based drugs. Classification. Char-
acteristic. Rules of vaccines and serums. Immunomodulators : using, classification.

Section 5. Special Immunology
Topic 9. Antiviral and antibacterial immunity. Immunity in transplantation, cancer
and immunity in mycoses. Immunity and age.

Features of local immunity - skin and mucous membranes. Antibacterial and antitoxic im-
munity. Factors of antibacterial immunity. Antiviral immunity. Features of antifungal immunity.
Features of immunity in protozoa infestations. Features of parasitic immunity. Transplantation im-
munity. Immunity in tumors. Immunity of pregnancy. Rhesus-conflict. Age features of immunity.
Neonatal immunity with aging.

6. TOPICS OF PRACTICAL CLASSES

Section 1. General Immunology
Topic 1. Immunology as a science. Introduction in immunology.

Questions:
1. Immunology, its definition, problems.
2. The  history of immunology, the main periods in the development of
immunology.
3. The concept of immunity. Classification of immunity.
4. Sections of modern immunology.
5. Structure of the immune system. The central organs of the immune system.
6. The peripheral organs of the immune system.
7. The role of blood cells in immunity.
8. Immunocompetent cells: definition, classification.
9. The main cell populations of the immune system.
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10. The forms of immune response.
11. The mechanism of interaction of immune cells.

Topic 2. Innate immunity. Factors and mechanisms of the innate immunity.
Questions:

. The concept of a non-specific (innate) immunity. The main barriers of nonspecific immunity.
. The innate immune factors - the skin, mucous membranes, the normal microflora, lysozyme.
. Lysozyme - chemical composition, function.
. Complement - chemical composition and functions.
. The activation of the complement pathway.
. Phagocytosis, mononuclear phagocyte system.
. The functions of phagocytes. Opsonin.
. Phagocytosis mechanism stage. "Oxygen explosion.” Complete and incomplete phagocytosis.
. Indicators of activity of phagocytes - phagocytic index, opsono-phagocytic index.
10. Cytokines - classification, properties. The clinical significance of cytokines detection.
11. Interferon - chemical composition, properties. Classification.
12. Protective serum proteins - acute phase proteins, C-reactive protein (CRP), pB-
lysine, mannose proteins, properdin, fibronectin.

O© 00 NOoO Ol WDN -

Topic 3. Antigens. Antibodies.
Questions:

1. Antigens: definition, chemical composition.
2. The structure of the antigen.
3. Properties of antigens: heterogeneity, immunogenicity. Types of antigens according to the degree
of foreignness.
4. Specificity antigens, types antigenic specificity.
5. Classification antigens on its origin, chemical structure, the degree of immunogenicity.
6. Classification of antigens by the immune response. Haptens. Adjuvants.
7. The antigens of the human body.
8. The antigens of bacteria, viruses, tumor antigens. Autoantigens.
9. Ways of penetration of antigens in the macro-organism.
10. Antibodies: definition, structure.
11. The structure of the immunoglobulin, immunoglobulin classes. Serum immunoglobulins.
12. The properties of antibodies.
13. Phases of antibody synthesis.
14. The antibody functions in the formation of an immune complex.

Section 2. Allergology.
Topic 4. Hypersensitivity. Immunological memory. Immunological tolerance.
Questions:
1. Hypersensitivity, its definition. The definition of allergy, stages of allergic reaction.
2. Classification of allergies.
3. | type reactions of immediate type hypersensitivity: anaphylaxis (mechanism of
development, manifestations of anaphylaxis, principles of therapy). Anaphylactic shock. Atopy.
4. 11 type of immediate hypersensitivity: cytotoxic: mechanisms of development, clinical manifesta-
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tions.

5. 111 type of immediate hypersensitivity reactions: immune complex: mechanisms of development,
clinical manifestations.

6. Delayed type of hypersensitivity: mechanism of development, manifestations of contact allergy.
7. Classification of allergens. Infectious allergy.

8. Drug allergies: the immune response to the drug-haptens, clinical manifestations of drug allergy.
9. The principles of treatment and prevention of drug allergy. 10. Laboratory diagnosis of allergies.
11. Immunological memory: concept, mechanisms.

12. Immunological tolerance: concept, causes, mechanisms.

13. Classification of immunological tolerance. Using the phenomenon of immunological tolerance
to solve medical problems. Artificial cancellation state of immunological tolerance.

Section 3. Clinical Immunology.
Topic 5. Pathology of the immune system.
Questions:

1. The definition of immune deficiency, the classification of immune deficiencies. Causes of con-
genital immunodeficiency states.
2. Primary immunodeficiencies: characteristics, classification. Combined immunodeficiencies.
3. Secondary (acquired) immunodeficiency: characteristics, classification.
4. The causes of acquired immune deficiencies.
5. Clinical manifestations of immunodeficiency states. Factors affecting the immune status.
6. Immunotherapy, immunomodulators: definition, classification.

Topic 6. Evaluation of the immune status.
Questions:
1. Laboratory diagnosis of immunopathological diseases in children and adults: methods, assess-
ment criteria, interpretation.
2. Methods of assessing the immune status.
3. The levels of assessment of immune status.
4. General rules of immunograms evaluation.

Topic 7. Serological tests: agglutination, precipitation test, complement fixation test

(CFT), tests using labeled antibodies and antigens (ELISA, IFT, RIA).
Questions:

1. The main principles and aims of the serological tests in medical practice.
2. Agglutination test and indirect (passive) haemagglutination test (PHAT): definition, mechanism,
and practical use.
3. Precipitation reaction: identification, mechanism, types, practical use.
4. Agglutination and precipitation sera: preparation, titration, practical use.
5. Complement fixation test (CFT): the aim of its carrying out, components, mechanisms.
6. Immunofluorescent test (IFT): the variety, aim of its carrying out, components, mechanism.
7. Enzyme linked immunosorbent assay (ELISA): the purpose of its carrying out, components,
mechanism.
8. Radioimmunoassay (RIA): the purpose of its carrying out, components, mechanism.
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Section 4. Immunotherapy

Topic 8. Specific prevention and treatment of infectious diseases. Therapeutic, prophy-
lactic and diagnostic immunological preparations.

Questions:

1. Immunoprophylaxis, immunotherapy: definitions. Immunobiological preparations -
group, the route of administration.
2. The history of immunization.
. Vaccines - classification, characteristics.
. Anatoxins - obtaining, application.
. Requirements to vaccines. Complications, contraindications. Scheme administration.
. Vaccine.
. The immunological antibody-based drugs. Classification. Characteristic.
. Rules of vaccines and serums.
. Immunomodulators : using, classification.

O© 00 N O O b W

Section 5. Special Immunology.

Topic 9. Antiviral and antibacterial immunity. Immunity in transplantation, cancer
and immunity in mycoses. Immunity and age.

Questions:

. Features of local immunity - skin and mucous membranes.
. Antibacterial and antitoxic immunity. Factors of antibacterial immunity.
. Antiviral immunity.
. Features of antifungal immunity.
. Features of immunity in protozoa infestations.
. Features of parasitic immunity.
. Transplantation immunity.
. Immunity in tumors.
. Immunity of pregnancy. Rhesus-conflict.
10. Age features of immunity. Neonatal immunity with aging.

O© 00 NO O WN -

7. LABORATORY CLASSES: this type of work is not provided by the curriculum.

8. TOPICS OF COURSE, CONTROL WORKS, ABSTRACTS: this type of work is not
provided by the curriculum.

9. LIST OF QUESTIONS FOR THE OFFSET:

Immunology, its definition, problems. Sections of modern immunology.

The history of immunology, the main periods in the development of immunology.

The concept of immunity. Classification of immunity.

Structure of the immune system.

The central organs of the immune system. The peripheral organs of the immune system.
The role of blood cells in immunity.

Immunocompetent cells: definition, classification.

No oogkrowbdPE
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10.
11.

12.

13.
14.
15.
16.

17.

18.

19.
20.

21.
22.
23.

24,
25.

26.
27.
28.
29.
30.
31.

32.
33.
34.
35.
36.
37.

38.

39.

The main cell populations of the immune system.

The forms of immune response.

The mechanism of interaction of immune cells.

The concept of a non-specific (innate) immunity. The main barriers of nonspecific immuni-
ty.

The innate immune factors - the skin, mucous membranes, the normal microflora, lysozyme.
Lysozyme - chemical composition, function.

Complement - chemical composition and functions.

The activation of the complement pathway.

Phagocytosis, mononuclear phagocyte system. The functions of phagocytes. Opsonin.
Phagocytosis mechanism stage. "Oxygen explosion.” Complete and incomplete phagocyto-
sis.

Indicators of activity of phagocytes - phagocytic index, opsono-phagocytic
index.

Cytokines - classification, properties. The clinical significance of cytokines
detection.

Interferon - chemical composition, properties. Classification.

Protective serum proteins - acute phase proteins, C-reactive protein (CRP), B-
lysine, mannose proteins, properdin, fibronectin.

Antigens: definition, chemical composition.

The structure of the antigen.

Properties of antigens: heterogeneity, immunogenicity. Types of antigens according to the
degree of foreignness.

Specificity antigens, types antigenic specificity.

Classification antigens on its origin, chemical structure, the degree of
immunogenicity.

Classification of antigens by the immune response. Haptens. Adjuvants.

The antigens of the human body.

The antigens of bacteria, viruses, tumor antigens. Autoantigens.

Ways of penetration of antigens in the macro-organism.

Antibodies: definition, structure.

The  structure of the immunoglobulin,  immunoglobulin  classes.  Serum
immunoglobulins.

The properties of antibodies.

Phases of antibody synthesis.

The antibody functions in the formation of an immune complexes.

Hypersensitivity, its definition. The definition of allergy, stages of allergic reaction.
Classification of allergies.

| type reactions of immediate type hypersensitivity: anaphylaxis (mechanism of
development, manifestations of anaphylaxis, principles of therapy). Anaphylactic shock.
Atopy.

Il type of immediate hypersensitivity: cytotoxic: mechanisms of development,
clinical manifestations.

11 type of immediate hypersensitivity reactions: immune complex: mechanisms of
development, clinical manifestations.
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40.

41.
42.

43.
44,

45.

46.

47.

48.

49.

50.
51.

52.
53.
54,
55.

56.
S7.
58.
59.
60.
61.
62.
63.
64.
65.
66.

67.
68.

Delayed type of hypersensitivity: mechanism of development, manifestations of
contact allergy.

Classification of allergens. Infectious allergy.

Drug allergies: the immune response to the drug-haptens, clinical manifestations of drug al-
lergy. The principles of treatment and prevention of drug allergy.

Laboratory diagnosis of allergies.

Immunological memory: concept, mechanisms. Immunological tolerance: concept, causes,
mechanisms.

Classification ~ of  immunological  tolerance. Using the  phenomenon  of
immunological tolerance to solve medical problems. Artificial cancellation state of
immunological tolerance.

The definition of immune deficiency, the classification of immune deficiencies.

Causes of congenital immunodeficiency states. Primary immunodeficiencies: characteristics,
classification. Combined immunodeficiencies.

Secondary (acquired) immunodeficiency: characteristics, classification.
The causes of acquired immune deficiencies.

Clinical manifestations of immunodeficiency states. Factors affecting the immune
status.

Immunotherapy, immunomodulators: definition, classification.

Laboratory diagnosis of immunopathological diseases in children and adults:
methods, assessment criteria, interpretation.

Methods of assessing the immune status.

The levels of assessment of immune status. General rules of immunograms evaluation.

The main principles and aims of the serological tests in medical practice.

Agglutination test and indirect (passive) haemagglutination test (PHAT):
definition, mechanism, and practical use.

Precipitation reaction: identification, mechanism, types, practical use.
Agglutination and precipitation sera: preparation, titration, practical use.

Complement fixation test (CFT): the aim of its carrying out, components,
mechanisms.

Immunofluorescent test (IFT): the variety, aim of its carrying out, components,
mechanism.

Enzyme linked immunosorbent assay (ELISA): the purpose of its carrying out,
components, mechanism.

Radioimmunoassay (RIA): the purpose of its carrying out, components,
mechanism.

Immunoprophylaxis, immunotherapy: definitions. Immunobiological preparations -
group, the route of administration.

The history of immunization.

Vaccines - classification, characteristics. Anatoxins - obtaining, application.

Requirements to vaccines. Complications, contraindications. Scheme administration.

The immunological antibody-based drugs. Classification. Characteristic.

Rules of vaccines and serums.

Immunomodulators : using, classification.

Features of local immunity - skin and mucous membranes.
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69. Antibacterial and antitoxic immunity. Factors of antibacterial immunity.

70. Antiviral immunity.

71. Features of antifungal immunity.

72. Features of immunity in protozoa infestations.
73. Features of parasitic immunity.

74. Transplantation immunity.

75. Immunity in tumors.

76. Immunity of pregnancy. Rhesus-conflict.

77. Age features of immunity. Neonatal immunity with aging.

10. SELF-STUDY WORK OF STUDENTS
Form of training  full-time

The unit title Type of self-study work Amount Type of control
of hours
Immunology as a sci- Preparation for classes, performing | 8 Discussion of home

ence. Introduction in
immunology

of tasks for self-guided work in the
copybooks

tasks, checkup of
tasks in copybook

Innate immunity. Fac- | Preparation for classes, performing | 8 Discussion of home
tors and mechanisms | of tasks for self-guided work in the tasks, checkup of
of the innate | copybooks, preparation of multi- tasks in copybook,
immunity media presentations checkup of presenta-
tion
Antigens. Antibodies Preparation for classes, performing | 8 Discussion of home
of tasks for self-guided work in the tasks, checkup of
copybooks tasks in copybook
Hypersensitivity. Im- | Preparation for classes, performing | 8 Discussion of home
munological memory. | of tasks for self-guided work in the tasks, checkup of
Immunological copybooks, work with literature tasks in copybook
tolerance and other information sources,
writing of abstract, preparation of
multimedia presentations
Pathology of the im- | Preparation for classes, performing | 8 Discussion of home
mune system of tasks for self-guided work in the tasks, checkup of
copybooks, preparation of multi- tasks in copybook
media presentations
Evaluation of the im- | Preparation for classes, performing | 8 Discussion of home
mune status of tasks for self-guided work in the tasks, checkup of
copybooks tasks in copybook
Serological tests: ag- | Preparation for classes, performing | 8 Discussion of home

glutination, precipita-
tion test,
complement  fixation

of tasks for self-guided work in the
copybooks, work with literature
and other information sources,

tasks, checkup of
tasks in copybook

®opma A

Crpannra 18 u3 22




RF Ministry of Education and Science

Ulyanovsk State University ®opua

F — Educational plan

test (CFT), tests using | writing of abstract
labeled antibodies and
antigens

(ELISA, IFT, RIA)

Specific prevention | Preparation for classes, performing | 8 Discussion of home
and treatment of infec- | of tasks for self-guided work in the tasks, checkup of
tious diseases. | copybooks, work with literature tasks in copybook
Therapeutic, prophy- | and other information sources,
lactic, and diagnostic | writing of abstract, preparation of
immunological prepa- | multimedia presentations

rations

Antiviral and antibac- | Preparation for classes, performing | 8 Discussion of home
terial immunity. Im- | of tasks for self-guided work in the tasks, checkup of
munity in | copybooks, work with literature tasks in copybook
transplantation, cancer | and other information sources,
and immunity in my- | writing of abstract, preparation of
coses. Immunity and | multimedia presentations

age

11. INSTRUCTIONAL AND INFRORMATION SUPPORT OF THE SUBJECT
a) the list of recommended literature
general
1) Khaitov, R. M. Immunology : textbook / Rakhim M. Khaitov. - 2nd updated edition. - Moscow :
GEOTAR-Media, 2021. - 272 c. - ISBN 978-5-9704-5861-7. - Tekcr : smexrponusiii // DbC
"KoHcCynbTanT crymenta” : [caiit]. - URL
https://www.studentlibrary.ru/book/ISBN9785970458617.html
2) Artamonova, M. N. Medical Microbiology, Virology and Immunology. Lecture Notes : textbook
/ Artamonova M. N., Potaturkina-Nesterova N. 1., Ilyina N. A., Nemova I. S. - Mocksa : ['DOTAP-
Menua, 2021. - 352 c. - ISBN 978-5-9704-6043-6. - Tekct: snektponnsiii // DBC "KoHcyabrant

crymenra’ : [caiit]. —

URL : https://www.studentlibrary.ru/book/ISBN9785970460436.html

Additional
1) Artamonova M. N. Immunology : guidelines for practical classes for foreign students / M. N. Ar-
tamonova, N. I. Potaturkina-Nesterova, 1.S. Nemova; Ulyanovsk State University, The Institute of

Medicine, Ecology and Physical Culture. - Ulyanovsk : ULSU, 2017. - Ha anru. 513.; 3ari. ¢ 3kpaHa.

®opma A Crpannna 19 u3 22


https://www.studentlibrary.ru/book/ISBN9785970458617.html
https://www.studentlibrary.ru/book/ISBN9785970460436.html

RF Ministry of Education and Science o
Ulyanovsk State University P!

F — Educational plan

- DOnexkTpoH. TekcToBele jaH. (1 daitn : 1,70 MB). - Teker : oieKTpPOHHBIIA.
http://lib.ulsu.ru/MegaPro/Download/MObject/911

2) Ocrposuosa C. A. General Microbiology and Immunology. Summaries of the lectures = OOmas
MHKpPOOHOJIOrHs ¥ MMMYyHONOrUs. KpaTkuii Kype JgeKumii: nocobue s CTYZICHTOB YUpEXJICHUH
BBICIIETO 00pa3oBaHus, oOyYalOlUXCsi HAa AHTIIMICKOM S3bIKE 110 CHELMANBHOCTH  «JleuebHoe
aeno» : training appliance for Medical Faculty for International Students (English medium) / C. A.
OcrtpoBuosa, A. WU. XKwmaxun. - 2-e w3n. - I'pomso : I'p’'MY, 2019. - 264 c. - ISBN
9789855951774. - Teker : snektponnsiii / IBC "Bykan" : [caiiT]. - URL : https://www.books-

up.ru/ru/book/general-microbiology-and-immunology-summaries-of-the-lectures- 12050876/

educational methodological

1) Artamonova M. N. Guidelines for students’ self-guided work for the discipline “Immunology”
for students of the Medical faculty 31.05.01 — “General Medicine” / M. N. Artamonova, N. I. Pota-
turkina-Nesterova; Ulyanovsk State University. - Ulyanovsk : ULSU, 2019. - Ha anru. g3.; 3ariL. ¢
KpaHa. - DJIEKTPOH. TeKcToBble aaH. (1 (aiin : 633 K6). - Teker : 9JIEKTPOHHBIH.

http://lib.ulsu.ru/MegaPro/Download/MObject/6788
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b) Professional databases, information and reference systems

1. DiIeKTPOHHO-0HGIHOTE HbIE CHCTEMBbI:
1.1. IPRbooks : snekTponHo-6ub1HoTeYHas cHCTeMa : cailT / rpynna komnauuii Aii [lu Ap

Menua. - Caparos, [2024]. — URL: http://www.iprbookshop.ru. — Pesxxum JIOCTyna: /sl 3aperucr-

pup. nojb3oBartesiel. - TeKCT : ANMeKTPOHHBIH.
1.2. TOPAMT : snexrponHO-6uG1HOTeuHAs crcTema : caiit / 000 DIIEKTPOHHOE H3/1aTellhb-

ctBo IOPAMT. — Mockaa, [2024]. - URL: https://www.biblio-online.ru. — Pexum JocTyna: Jijis 3a-

PErUCTpHp. TIONIB30BaTENEH. - TeKCT @ 3MeKTPOHHBIIH.

1.3. KoHcynbTaHT cTynenTa : anekTpoHHO-6ubHoTeunas cuctema : caiit / 00O Tlosutex-
pecypc. — Mocksa, [2021]. — URL: http://www.studentlibrary.ru/catalogue/switch_kit/x2019-
128.html. — Pexxum nocTyna: uis 3aperucTpup. nosib3osarenei. — Teker : JIEKTPOHHBIH.

1.4. Jlaup : snektponHo-GubMOTeuHas cuctema : caiit / OO0 DBC Jlamp. — Canki-
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[MerepOypr, [2021]. — URL: https://e.lanbook.com. — Pexum poctyma: i 3aperucTpup.

I10J1b30BaTeNeH. — TEKCT : AJEKTPOHHBIM.

1.5. Znanium.com : 3JeKTpoHHO-OMONMMoTeuHass cucrema : caiit / OOO 3HaHuyM. -
Mocksa, [2021]. - URL:  http://znanium.com. — Pexum pgoctyma : Ui 3aperducTpup.
0JIb30BaTeNEN. - TEKCT : 3JIEKTPOHHBI.

1.6. Clinical Collection : KoyuleKuMs UIS MEIWIHWHCKUX YHHBEPCHTETOB, KINHHUK,
MEUITTHCKUX OoubIMoTeK // EBSCOhost : [moprau]. — URL:
http://web.a.ebscohost.com/ehost/search/advanced?vid=1&sid=e3ddfb99-ala7-46dd-a6eb-
218513e0876a%40sessionmgr4008. — Pexxum jocTyma : JUisi aBTOPHU3. MOJib30oBaTenei. — TekcT :
JJIEKTPOHHBIH.

2. KoncyabTantIlmioc [DnekTpoHHBIH pecypc]: cnpaBouHas mpaBoBas cuctema. /O00
«Koncynprant [Tmrocy - Dnekrpon. maH. - Mocksa : Koncynerant ITmroc, [2021].

3. ba3bl JaHHBIX NEPUOANYECKUX U3TAHUI:

3.1. baza mgaHHBIX MEPUOAMYECKUX HW3MaHUM : 3MeKTpoHHBIE K)ypHansl / OO0 MBUC. -
Mocksa, [2021]. — URL: https://dlib.eastview.com/browse/udb/12. — Pexum moctyma : s
aBTOPU3. MOJIb30BATENEH. — TEKCT : 3JEKTPOHHBIN.

3.2. eLIBRARY.RU: Hayunas »siektpoHHass OuOmmoreka : cautr / OOO Hayunas
Dnexkrponnas bubmmoreka. — Mocksa, [2021]. — URL: http://elibrary.ru. — Pexxum mocrtyma : mist

aBTOPU3. MOJIb30BATENEH. — TEKCT : 3JEKTPOHHBIN
3.3. «Grebennikony : snekrponnas 6ubiamoteka / U] I'pebennukoB. — Mocksa, [2021]. —

URL.: https://id2.action-media.ru/Personal/Products. — Pexkum moctyma : JUIS aBTOPH3.

MoJib30BatTeie. — TEeKCT : 3IeKTPOHHBIH.

4. HannoHajbHas 3JIeKTPOHHAasi OM0JIMoTeKAa : DJICKTpOHHAs OubnroTeka : ¢enepanbHas
rocynapcTBeHHass MHGOpMalMOHHAsE cUcTeMa : cait / MunuctepctBo Kynbtypel PO ; PI'b. —
Mocksa, [2021]. — URL: https://H30.pd. — Pexxum moctyma : i TOJb30BaTelIed HAayIHOM
OnoOIMoTEKH. — TEKCT : AIIEKTPOHHBIH.

5. SMART Imagebase Il EBSCOhost : [mopTai]. - URL.:
https://ebsco.smartimagebase.com/?TOKEN=EBSCO-
1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741. — Pexum gocTyma : I aBTOPHS.

noJib3oBatesnei. — Mzo0paxkeHue : SeKTPOHHBIE.
6. ®enepanbHbIe HHPOPMALMOHHO-00pPa30BaTe/IbHbIC IOPTAJIBI:
6.1. EnuHoe okHO jgocTyna K oOpa3oBaTelbHBIM pecypcaMm : deAepanbHbId mopTan /

yapeautens ®IAOY JII1O LPI'OIT u UT. — URL: http://window.edu.ru/. — TekcT : aneKTpOHHBIN.

6.2. Poccuiickoe oOpazoBanme : deaepanbHblii mopran / ydupemutens OLAOY 1O
LIPT'OIT u UT. — URL: http://www.edu.ru. — TekcT : 3JeKTpOHHBIA.
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7. Ob6pa3zoBartenbHbie pecypenl Yal'V:
7.1. Dnexrponnas 6ubimmoreka Yial'V : moayne ABUC Mera-ITIPO / 000 «Jlata Jxe-

npeccy. — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexxum nocryna : s nosnb3oBarenel HaydHO#M

Oubmmorexu. — TeKCT : AMEKTPOHHBIIH.

7.2. O6pazosarenbrsiit nopran Yal'V. — URL: http://edu.ulsu.ru. — Pexum goctyna : s

3aPETUCTp. MOJIB30BaTeNEH. — TeKCT : 3IeKTPOHHBII.
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12. MATERIAL AND TECHNICAL SUPPORT OF THE SUBJECT

Specialized training laboratory microbiology must have individual jobs for students,
equipped with microscopes, and facilities for making micropreparations, bacteriological research
and productions of immunological reactions (dyes, alcohol lamp, racks, trays, bacterial loop, tubes,
automatic dispensers, pipettes, sets disks with antibiotics thermostat, vaccines, sera, diagnostic
preparations). It also requires basic equipment for the preparation and storage of culture media and
disinfection / sterilization: autoclave ( "clean" and "dirty"), dry-heat sterilizer, distiller, fridge. Vis-
ual aids (tables, posters and are fixed preparations of bacteria) in the diagnosis of major infectious
diseases, and others.

13. SPECIAL CONDITIONS FOR STUDENTS WITH DISABILITIES OF HEALTH AND
DISABILITIES
If it is necessary, students with disabilities (at the request of the student) may be offered the
following options for perceiving information, according their individual psychophysical characteris-
tics:

- for persons with visual impairment: printed information in large print; in the form of an electronic
document; in the form of an audio file (translation of training materials into audio format; individu-
al tasks and consultations;

- for persons with hearing impairment: in print; in the form of an electronic document; individual
tasks and consultations; :

-for persons with disorders of the musculoskeletal system: in print; in the form of an electronic doc-
ument; in the form of an audio file; individual tasks and consultations.

If it is necessary to use partially or only distance educational technologies in the educational

process, the organization of work of teaching staff with students with disabilities and disabled
people is provided in the electronic information and educational environment, taking into account

their individual psychophysical characteristics.

Creators Y i associate professor _Artamonova M. N.

signature position full name
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