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5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

Immunology. First semester

The subject and tasks of immunology, history. Basic concepts and definitions. Innate and adapted
immunity
Modern immunology as a science that studies the structure and functions of the immune system. Determination
of immunity. The concept of antigens. Immunity as the major function of the immune system, aimed at
maintaining the genetic constancy of the body internal environment. The concept of immune surveillance. The
role of the immune system in controlling the processes of cell proliferation and differentiation, regeneration,
morphogenesis, etc. General features of the structural and functional organization of the immune system. The
concept of antigen-independent and antigen-dependent differentiation of T- and B-lymphocytes. Subsystems of
innate immunity (synonyms: paleoimmunity, constitutional immunity, primordial immunity, preimmune
response, natural resistance) and adaptive immunity (synonyms: neoimmunity, acquired immunity, T- and
B-lymphocytic immunity), differences and a brief description of recognizing structures. Recognition of "alien"
and "modified innate", their elimination and immunological memory. Main features of the immune system that
distinguish it from other body systems.
Originsof immunology as a science and discovery of major immunological phenomena. Variolation. The
method of vaccination for prevention of infectious diseases (E. Jenner, L. Pasteur). Discovery of antibodies
(Emil Behring et al.), the use of antibodies for the prevention and therapy of infectious diseases. Discovery of
main serological reactions. Paul Ehrlich and his side chain theory. The complement system (works of J. Borde).
Discovery of delayed hypersensitivity reactions (R. Koch). The phenomenon of phagocytosis. Phagocytic theory
of immunity and inflammation by L.I. Metchnikov.
Discovery of anaphylaxis and immediate allergic reactions (S. Richet and P. Portier, M. Artyus, G.P. Sakharov).
Origins of non-infectious immunology (I.I. Mechnikov, K. Landsteiner, etc.).
Discovery of transplant immunity reactions (P. Medavar, P. Gorer, J. Snell). The phenomena of second set and
immunological enhancement. Adaptive transfer of transplant immunity and delayed hypersensitivity reactions
(K. Landsteiner, M. Chase, M. Michison). The clonal-selection theory of immunity (F. Burnet) and its major
provisions. The clonal-breeding theory of immunity at the modern stage of development.
The phenomenon of immunological tolerance, its discovery and characterization (P. Owen, 1945; F. Burnett,
1949; P. Medawar, L. Brent, R. Billingham, 1953; L. Felton, 1949; D. Dresser, 1963). Classification of the
phenomena of immunological tolerance. Natural (innate) and adaptive(acquired) immunological tolerance.
Tolerance induction in the neonatal period, the concept of the adaptive period. Tolerance induction in
adulthood, the value of properties and dose of the antigen, the duration of its stay in the body. Phenomena of
immunological paralysis and low-dose tolerance. Drug-induced tolerance. Tolerance "breakdown" and
autoimmune diseases. Autoantigens. Modern ideas and conceptionsabout the mechanism of immunological
tolerance.
The current stage of immunology development. Neonatal thymectomy and neonatal bursectomy (by J. Miller et
al.). Discovery of T- and B-lymphocytic systems, lymphocyte subpopulations.
Advances in the study of molecular mechanisms of the immune system functioning. Immunogenetics.
Immunobiotechnology. Nobel Prizes in Immunology —history of the development of immunology from the
section of applied microbiology (infectious immunology) to the interdisciplinary fundamental biological science

Organs of the immune system, phylogeny of immunity
Central and peripheral organs of the immune system. Functional morphology of the central organs of the
immune system (thymus, Bursa of Fabricius, bone marrow). The central organs (zones of antigen—independent
differentiation of immunocompetent cells. Peripheral lymphoid organs as the site of final stages of
antigen-independent differentiation of T- and B- lymphocytes and their role in various forms of immune
response. General patterns of the structure of peripheral lymphoid organs, T- and B-cell domains (zones),
changes in their morphology after contact with the antigen.



Main types of the immune system cells, their functional purpose. Definition of the term

"immunocompetent cell", general characteristics of receptors and clonal diversity of T- and B-lymphocytes. NK
cells as a phylogenetically ancient population of lymphocytes, occupying an intermediate position between
nonspecific effector cells and immunocompetent lymphocytes. The main functions of NK cells, the general
characteristics of their membrane recognition molecules. Main stages of interaction of natural killers with target
cells. Mechanisms of cytolysis of target cells (perforins, granzymes, apoptosis). The role of killer inhibiting and
killer activation receptors. Main effector cells of innate immunity, their role in natural resistance and immune
reactions. A role of receptors for the Fc fragment of immunoglobulins, complement components and cytokines
in the involvement of nonspecific effector cells in the immune response. Cells of the microenvironment of the
immune system organs. Dendritic cells and their functions. Lymphoid formations associated with mucous
membranes, features of their structure and function. Features of the subpopulation composition of T- and
B-lymphocytes in mucous membranes. The role of gamma/delta T-lymphocytes and secretory IgA in providing
local immunity of mucous membranes. Recycling of immunocompetent cells. The phenomenon of "homing",
the role of postcapillaryvenules, the concept of cell adhesion molecules. Features of cell recycling and migration
during antigenic exposure.

Complement system
Complement system, modern nomenclature. Serum and membrane components of complement. Classic and
alternative pathway of complement activation membrane attack complex (MAC). Regulators of complement
activation (RCA). Main functions: cytolytic, opsonic, regulation of adaptive immunity, induction and control of
inflammation. Complement participation in the elimination of immune complexes. Complement and pregnancy.
Interaction of microorganisms with the complement system. Complement as a pathogenic factor. Deficiencies of
complement components.

General characteristics of immune system cells. Phagocytosis: neutrophils, macrophages
Recognition mechanisms in the innate immunity subsystem (synonyms: paleoimmunity, constitutional
immunity, primordial immunity, pre-immune response, natural resistance). The concept of pathogen-associated
molecular patterns (PAMP). Pattern-recognizing receptors. Toll and Toll-like receptors (TLR1-TLR13), their
structure, specificity, participation in triggering signaling pathways of activation of cytokine and other genes.
Membrane pattern-recognizing plant receptors. Intracellular pattern-recognizing receptors (NOD family;
2'-5'-oligoadenylate synthase; protein kinase activated by double-stranded RNA). Pattern-recognizing receptors
involved in phagocytosis: scavenger receptors(scavenger receptors, SR-A, MARCO), macrophage mannose
receptor, beta-glucan receptors. Secreted pattern-recognizing receptor molecules: collectins (mannose-binding
proteinprotein (MBP), surfactant proteins A and D), pentraxins (C-reactive protein and serum amyloid A),
proteins of the lipid transferase family (lipopolysaccharide binding protein, etc.), peptidoglycan-recognizing
proteins.
Mononuclear phagocyte system. Features of the mononuclear phagocyte histogenesis (differentiation scheme), a
variety of macrophages (Kupffer cells, microglia, etc.). Main function of mononuclear phagocytes (removal of
dying cells and biological "garbage"). Variants of macrophage activation (classic, alternative). Secretion of
biologically active mediators and cytokines by activated macrophages; their action. The role of mononuclear
phagocytes in inflammation and tissue repair (TR).
Participation of macrophages and cytokines produced by them in the induction of immune responses and other
protective and adaptive reactions (fever, synthesis of acute phase proteins, stress reactions, etc.). Macrophages
in the effector phase of the immune response.
Neutrophils. Maturation, migration into the blood. Their movement in the blood, mechanisms of exit from the
vascular bed and migrationto the foci of inflammation. Dependence of the directed movement of neutrophils on
chemoattractants. Oxygen-dependent and oxygen-independent mechanisms of microbicidality. Purulent
inflammation as a protective reaction.



Exocytosis: eosinophils, mast cells, basophils. Antiparasitic immunity
Exocytosis as a form of protection of the organism against multicellular objects, significantly exceeding the size
of immunocompetent cells.
Histogenesis of eosinophils, the role of cytokines. Recognizing receptors and granules of eosinophils. Primary,
secondary, small granules and lipid droplets. Secretion, partial degranulation, cytolysis. Secretory products of
eosinophils. Lipid mediators and cytokines of eosinophils. Histogenesis of blood basophils and mast cells. Mast
cell populations. Secretory products of mast cells and basophils, their effector functions in reactions of
antiparasitic immunity and in allergy reactions.
Atopic reactions as the reverse side of antiparasitic immunity.

Acute phase reactants and cytokines
Acute phase reactants as reflection of systemic inflammation. The role of cytokines in their production.
C-reactive protein: structure, functions, diagnostic value. Pentraxin 3: participation in antifungal immunity and
removal of apoptotic cells. Fibronectin: structure, functions, diagnostic value. Secretory phospholipases A2 as
cationic proteins. Lipids as protective factors. Chronic inflammation: proatherogenic shifts. Secondary
amyloidosis.
Cytokines. The concept of the cytokine network. General characteristics of the manifestation of cytokine
network effects: redundancy, synergy, antagonism, pleiotropism. Autocrine, paracrine and endocrine effects.
Classification of cytokines. Cytokine receptors. Soluble receptors, the phenomenon of transsignaling.
Chemokines and their families. Cytokines as drugs.

Antigens, from properties. Major histocompatibility complex, superantigens
The concept of antigens. A definition of the term ‘antigen’. Classification of antigens by origin. The chemical
nature of antigens. Antigens as biological markers. Specificity and immunogenicity: major characteristics of
antigens as participants in the immune process. Complete antigens and haptens. Haptens as substances lacking
immunogenicity, but possessing specificity. Complex antigens (hapten + carrier). A role of the carrier.
Obtaining antibodies to biologically important haptens and their use in biological research.
The relationship of immunogenicity with the features of the chemical structure of antigens and their ability to
catabolism in the body. Thymus-dependent and thymus-independent antigens. Immunogenicity of natural and
artificially synthesized proteins and polypeptides, polysaccharides, lipids, nucleic acids and their complexes.
Blood group antigens of the ABO system as an example of glycophospholipid antigens and the role of
glycosyltransferases in their inheritance. The concept of adjuvants and their role in increasing the
immunogenicity of antigens. Practical application of adjuvants (examples).
Antigenic specificity. The concept of antigenic determinants. The role of different levels of antigen structural
organization in the formation of antigenic specificity, sequence and conformational determinants. Physical and
chemical bases of the interaction of antigens with antibodies and T-cell receptors. K. Landsteiner's works on
antigenic determinants and antigenic specificity.
Antigenicity and immunogenicity. Properties that determine the immunogenicity of antigens. Adjuvants.
Presentation of antigens. Molecules of the major histocompatibility complex, their structure and inheritance:
MHC I and II.
Polymorphism and polygeny. HLA and diseases. Nonclassical MHC molecules. Formation of antigen presenting
structures: proteosomal and endosomal pathways. Antigen presenting cells. Cross-presentation. CD1
presentation. Superantigens. Effects of viruses on the MHC expression.

Antibodies, structure, functions. Applied value: diagnosis and treatment of diseases
Structure of antibodies: heavy and light chains, constant and variable regions of immunoglobulin chains.



Effector functions of antibodies and their characteristics. Receptors to the Fc fragment of antibodies, their
structure, distribution, role in the effector functions of antibodies. Molecular mechanisms of transduction of
regulatory signals from receptors to the Fc fragment of antibodies.

Homocytotropism (cytophilicity) of IgE class antibodies and main stages in the development of immediate-type
allergic reactions. The phenomenon of opsonization during phagocytosis, the role of receptors for the Fc
fragment of antibodies and for the C3b component of complement.

Antibody-dependent cellular cytotoxicity and the role of natural killers, monocyte-macrophage cells, eosinophils
in it.

Transport of IgG across the placenta and provision of passive immunity in a newborn baby. The role of
secretory IgA of breast milk in the formation of passive immunity of a nurseling. Changes in the concentration
of immunoglobulins of different classes during the first year of a baby's life. The concept of serological
reactions and quantitative immunochemical methods, their use in biology. Reactions based on the phenomena of
agglutination, precipitation, lysis, neutralization; method of local hemolysis in agarose gel to determine the
number of antibody-forming cells according to Jerne, options for carrying out a precipitation reaction in gels, a
hemagglutination reaction. Methods based on the use of antibodies and antigens labeled with isotopes, enzymes
and luminescent dyes using the example of immunofluorescence reaction, liquid phase radioimmunoassay (RIA)
and enzyme-linked immunosorbent assay (ELISA). Flow laser cytometry.

The concept of monoclonal antibodies and hybridoma biotechnology.

Clonal selection theory of F. Burnet. B-lymphocytes, maturation, characteristics
Lymphocytes, the cells of adaptive immunity. Clonal selection theory of F. Burnet. Discovery of
B-lymphocytes. Methods for their identification. Main functions.
Genesis and development of B lymphocytes in the central organs of the immune system. Receptors of mature
lymphocytes. Immunoglobulins, classes, subclasses, types, allotypes, idiotypes. Genetic nature of antibody
diversity, gene recombinations, alternative splicing

T-lymphocytes, their formation in the thymus. T-cell receptor, T-cell subpopulations, their
characteristics
Development and formation of T-lymphocytes in the thymus. T-cell receptor selection processes: beta selection,
positive and negative selection. Promiscuity gene expression, its role in the deletion of reactive autoimmune
clones.
Formation of regulatory T-lymphocytes, their importance in the control of autoimmune reactions.
Formation of helper and cytotoxic T cells. Naive T-lymphocytes and memory T-cells
Features of T-cell recognition of antigens, the role of molecules of the main histocompatibility complex of
classes I and II in this process.
The structure of the CD3 complex and its role in the transmission of the activation signal into the cell,
immunoreceptor tyrosine activation motif. The role of tyrosine protein kinases in activation of T-lymphocytes.
Molecular genetic mechanisms of formation of the diversity of T-cell receptors. [J[JAlpha/beta and
gamma/delta receptors.
Antigen-recognizing receptor complex of T-lymphocytes, its structural organization. CD4 and CD8 as main
co-receptor molecules of T-lymphocytes, their structure, functions and role in cell activation. Subpopulations of
mature T-lymphocytes that differ in the expression of CD4 and CD8. Other T-lymphocyte molecules involved in
the regulation of their activation (CD28, CD152, CD2, integrins and other cell adhesion molecules, cytokine
receptors, etc.), their structure, functions and role in cell activation.

Immunity as a whole
The concept of serological reactions and quantitative immunochemical methods, their use in biology. Reactions



based on the phenomena of agglutination, precipitation, lysis, neutralization; method of local hemolysis in
agarose gel to determine the number of antibody-forming cells according to Jerne, options for carrying out a
precipitation reaction in gels, a hemagglutinationreaction.

Methods based on the use of antibodies and antigens labeled with isotopes, enzymes and luminescent dyes using
the example of immunofluorescence reaction, liquid phase radioimmunoassay (RIA) and enzyme-linked
immunosorbent assay (ELISA). Flow laser cytometry. The concept of monoclonal antibodies and hybridoma
biotechnology.

Modern theories of immunity
Theories of innate and adaptive immunity. What are theories for? Their importance for practice. Self vs.
non-self in immunology. The theory of infectious "foreign" and non-infectious "self ". Response to tissue
destruction - the "danger-signal" theory. A modern view of the immune system.

Secondary immune response. Memory cells. The creation of vaccines, their role in preventing
infections
Immune response and its forms. Humoral immune response. Kinetics of antibody production, main phases and
periods, features of switching the synthesis of immunoglobulins of different classes and kinetics during primary
and secondary immune responses. Interaction (cooperation) of cells in the humoral immune response. Study of
the cooperation effect in antibody production in cultures in vivo and in vitro. The modern scheme of cell
interaction in the humoral immune response, the participation of cytokines and contact interaction molecules.
The concept of the cytokine profile of regulatory T-lymphocytes. Th1, Th2 and ThO lymphocytes, the role of the
cytokine microenvironment in their maturation. Secondary immune response. The role of memory cells, their
properties, localization, life expectancy. Creation of vaccines. The role of vaccination in infection control.

HIV infection is a socially significant, incurable disease, ways of transmission, prevention
HIV infection is an incurable, widespread infectious disease.
Ways of transmission, its natural reservoir. Mechanisms of development of disease. Prevention of HIV
infection. The role of drugs in the spread of the disease. What is AIDS? Treatment of HIV infection. Why is it
important to know your HIV status? The role of the state\government in the fight against HIV infection. Social
movements against AIDS.

Organization of scientific research in the field of immunology, methodology, data processing, writing
articles, preparing presentations
Basic methodological approaches to assessing the function of the immune system in experiments and clinic.
Modeling the influence of various factors on the humoral and cell-mediated immune response,
antigen-independent and antigen-dependent differentiation of T- and B-lymphocytes, their interaction during the
immune response, functional activity of subpopulations, functions of innate immunity cells.
Features of evaluation of the human immune system. Research planning, work with literature, investigations.
Statistical processing of the obtained results. Preparation of illustrative material. Rules for the design of figures
and tables. Basic rules for writing a scientific article. Preparation of a scientific report (poster and
oralpresentation)



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.
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IOpaiir, 2022. — 274 ¢. — (AnTonorust meicin). — ISBN 978-5-534-12700-3. — TekcT : SIeKTpOHHBIH //
O6pazoBatenpHas wiargopma KOpaiit [caiit]. https://www.urait.ru/bcode/506329



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

http://www.columbia.edu/itc/hs/medical/pathophys/immunology/readings/ConciseHistoryImmunology.p
df Caiit Komym6uiickoro ynusepcutera, CIIA
https://ru.scribd.com/document/346671775/Basic-Immunology-Functions-and-disorders-of-
theimmune-system-5e-Abbas-2016-pdf Onucanne KJI€TOK 1 OpraHOB UMMYHHOM CUCTEMBI
10. Ilepeyenb UH(POPMAITUOHHBIX TEXHOJIOTHIA, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa30BaTeJIbHOI0 MPOLECcCa MO0 JMCUHUILIHHE

O6pasoBarenbHblii poriece no auciuminie Immunology npennonaraeT HCHIOIb30BAHUE CIETYIOIIETO
MPOTPaAaMMHOTO 00ecrieueHUs 1 UHPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:
List of required licensed and (or) free software:
1) office suite applications (word processor, program for preparing electronic presentations);
2) a program for demonstrating video materials (player);
3) an application amk viewing and playing the media content of PDF files;
4) programs for viewing and editing digital images;
5) programs for viewing and editing DjVu-files.
The discipline does not provide for the use of any specialized software.

[Tpu ocBOeHHMM MaTepuaa 1 BHIIOIHEHHS 33/1aHH 110 TUCIUTUIMHE PEKOMEHIYETCs! HCIIOIb30BaHHE
MaTepHaoB, pa3MelIeHHbIX B JInunbix kabunetax odyvaromuxcs ETUC IITHUY (student.psu.ru).

[Tpu opranu3anuu QUCTaHIIMOHHOW paOOTHI M MMPOBEJCHUM 3aHATHI B PEXKMME OHJIAH MOTYT
UCTIOJIb30BAThCS:

cucrteMa BuIeoKoH(pepeHIIcBs3u Ha ocHoBe miatdopmer BigBlueButton (https://bigbluebutton.org/).

cuctema LMS Moodle (http://e-learn.psu.ru/), koTopas moanepKuBaeT BO3MOKHOCTh UCTIOJIb30BAHUS
TEKCTOBBIX MaTePUAIOB U NIPE3CHTAINMN, Ay TU0- U BUJICOKOHTEHT, a TaK JK€ TECTHI, IPOBEPSICMbIC 3aTaHHUS,
3aJJaHus JJ11 COBMECTHOM paboThI.

cuctema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepHAJIBLHO-TEXHUYECKOH 0a3bl, HEOOX0AMMOM AJIs1 OCYLIeCTBJICHHUS
00pa30BaTeJBLHOIO NpoLecca M0 AUCHHUILIMHE

Equipment and facilities required for lectures:

a classroom equipped with specialized furniture, demonstration equipment (projector, screen, computer / laptop)
with appropriate software, chalk board and\or white board.

Equipment and facilities required for practical work:

a classroom equipped with specialized furniture, demonstration equipment (projector, screen, computer / laptop)
with appropriate software, chalk board and/or white board.

Equipment and facilities required for ongoing control and intermediate assessment activities, group and
individual consultations:

a classroom equipped with specialized furniture, chalk board and/or white board.

Equipment and facilities required for independent work:

the Scientific Library of Perm State University which provides access to local and global networks.

[Tomemenust HayuHoii 6ubnuorexku [II'HUY mist o6ecrieueHns: caMoCTOATEIbHONU PabOThl 00yUYaIOIIUXCS:
1. Hayuyno-Oubnmorpadudeckuit otaen, xopi.l, aya. 142. O6opynoBaH 3 nepcoHaIbHBIME KOMIIBIOTEPA C
JIOCTYTIOM K JIOKQJIbHOW U TJI00ATbHOM KOMIIBIOTEPHBIM CETSIM.



2. UnTanpHbIN 32J1 TyMaHUTApHOW JTUTEPATyphl, Kopi. 2, aya. 418. O6opyaoBaH 7 nmepcoHaTbHBIMH
KOMITBIOTEPAMH C JOCTYTOM K JIOKaJbHOU U TT100aTbHONH KOMIBIOTEPHBIM CETSIM.

3. UnTanbHbIN 331 €CTECTBEHHOM JIUTEpaTyphl, KOpIL.6, aya. 107a. O6opyaoBaH 5 nepcoHaTbHBIMH
KOMITBIOTEPAMH € JOCTYIOM K JIOKaJIbHOW U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

4. Otnen MHOCTPAHHOM JHUTEpaTyphl, Kopm.2 aya. 207. O6opynoBan 1 mepcoHaIbHBIM KOMIBIOTEPOM C
JIOCTYTIOM K JIOKaJIbHOM U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.

5. bubnuoreka ropuauyeckoro gaxynprera, Kopn.9, aya. 4. O6opynoBana 11 nepconanbHbIMU
KOMIIBIOTEpPAMH € JOCTYIOM K JIOKaJbHOW U T7100a1bHON KOMIIBIOTEPHBIM CETSIM.

6. UuranbHbIi 3a1 reorpaduyeckoro paxyiabTera, Kopi.8, aya. 419. O6opynoBaH 6 mepcoHAIbHBIMA
KOMIIBIOTEPAMH C IOCTYTIOM K JIOKaJIbHOH U I7T00AIbHOM KOMIIBIOTEPHBIM CETSIM.

Bce xoMIbioTepbl, yCTaHOBICHHBIE B TOMEUICHUAX HAyYHOU OMOIMOTEKH, OCHAILIEHBI CIICAYIOIINM
IPOrpaMMHBIM 00€CTIeYeHUEM:

Omnepanunonnas cuctema ALT Linux;

Odwucnrrii maket Libreoffice.

CrpaBouHno-nipaBoBas cucrteMa «Koncynsrantllnrocy



DoH/IbI OLIEHOYHBIX CPEACTB JJIsl ATTECTAIMHU MO TUCHHUILIHHE

Immunology

I[lnannpyembie pe3yabTaThl 00y4eHHsl 0 TUCHUILIHHE IS GOPMUPOBAHUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPUU UX OLleHMBAHUS

IIK.5

CnocobeH kK I/IH(l)OpMI/IPOBaHl/II() N KOHCYJbTHPOBAHHUIO HACCJICHHUA U MEAUIIUHCKHX paﬁﬂTHl/IKOB (1)

JIEKAPCTBEHHBbIX Mpenaj

paTax U JAPyrux ToBapax anTe4yHoro acCCOPTUMEHTA

Komnerenuus I[nanupyembie pe3yJibTaThI Kpurtepuu oneHnBanus pe3yjbTaToB
(MHAUKATOP) o0y4eHust o0y4eHust

IIK.5.1 Knows the basic principles of the HeynosiierBopuren
OxkaspiBaer organization and functioning of | Does not know the basic principles of the innate
KOHCYJIbTaTUBHYIO the innate immune system, immune system organization and functioning,
MTOMOIIIb ITPH BEIOOPE methods of enzyme immunoassay.| methods of enzyme immunoassay. Cannot
JIEKapCTBCHHBIX Able to provide advice on the provide advice on the choice of immunological
npenaparoB choice of immunological medicines. Does not possess the skills of
IIOCETHTEIISIMU allTeK U | preparations. enzyme immunoassay
MEIUIUHCKUMHU Proficient in enzyme Y0BJIeTBOPUTEIbH
paboTHUKaMU TIO immunoassay. Partially knows the basic principles of
aCCOPTHMEHTY organization and functioning of the innate
JIEKapCTBEHHBIX immune system organization and functioning,
MpenapaTos, enzyme immunoassay methods. Cannot provide
MEIUIUHCKAM advice on the choice of immunological

MOKa3aHUsIM, CIIOCO0Y
npuemMa, moOOYHBIM
JICHUCTBUSAM,
B3aNMOJICHCTBHIO C
JIPYTHEMH TPyITIaMu
JIEKapCTBEHHBIX
pernapaToB

medicines. Does not possess the skills of
enzyme immunoassay
Xopoio
Knows the basic principles of the innate
immune system organization and functioning,
methods of enzyme immunoassay. Partially can
provide advisory assistance on the choice of
immunological medicines. Partially possess the
skills of enzyme immunoassay analysis
OT1iau4Ho
Knows the basic principles of the innate
immune system organization and functioning,
methods of enzyme immunoassay. Able to
provide advice on the choice of immunological
medicines. Proficient in enzyme immunoassay




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema nocTaBku ;. ba3zoBas

Bupx MeponpusiTusi MPOMEKYTOYHOM aTTeCTALMH © 3a4eT
Crnoco0 npoBeeHust MepONPHUATHS POMEKYTOYHOM aTTecTanuy : OlEHKa 10 JUCHUIUIMHE B paMKax
IPOMEKYTOUHOW aTTEeCTAallUU OIIPEIEIETCSl Ha OCHOBE 0ayIOB, HAOpAHHBIX 00YUYAIOIIUMCS Ha KOHTPOJIbHBIX
MEpOTPHUATHUSAX, IPOBOJIUMBIX B TEUEHUE YUEOHOTO MEPHOAA.
MaxkcumajibHOe KoIu4ecTBo 0asnos : 100

KonBepranusi 60a/U10B B 0TMETKH

«o1ianyHo» - ot 81 mo 100
«xopowo» - ot 61 1o 80

«YOBJIETBOPUTEJbHO» - OT 43 10 60
«HEeYI0BJIETBOPUTEIbHO» / «He3a4TeHo» MeHee 43 Oaia

KoMmnerenuus
(uHaAMKATOP)

Meponpusitue
TeKYILero KOHTPoJIs

Kountposmpyemblie 3jieMeHTbI
pe3yJibTAaTOB 00y4eHHs

MK.5.1

Oxa3bIBaeT KOHCYJIbTAaTHBHYIO
MIOMOIIIb TIPH BBIOOpE
JIEKapCTBEHHBIX IpenapaToB
MOCETUTEISIMH aNTeK U
MEJIUIUHCKUMH PAOOTHUKAMH T10
ACCOPTUMEHTY JIEKapCTBEHHBIX
[penapaToB, MEAUIUHCKIM
MOKa3aHUsAM, CIIOCO0Y Mpuema,
NOOOYHBIM JICHCTBUSM,
B3aUMOJICHCTBHIO C PYyTUMHU
IpyIIaMu JIEKapCTBEHHBIX
IpenaparoB

Acute phase reactants and
cytokines

ITncbMeHHOe KOHTPOJIbHOE
MeponpusiTue

Checking the level of knowledge on basic
immunological terms. Understanding of
key processes and phenomena in
immunology.

IIK.5.1

Oxka3bIBaeT KOHCYJIbTATUBHYIO
MOMOMIb NpHU BbIOOpE
JIEKapCTBEHHBIX MIPENapaToB
MIOCETUTENISIMU aNTEK U
MEIUIUHCKUMH PAOOTHUKAMH T10
aCCOPTHMEHTY JIEKAPCTBEHHBIX
IIPENapaToB, MEAULIMHCKUM
MIOKa3aHUsAM, CIIOCO0Y Mpuema,
NOOOYHBIM JIEHCTBUSAM,
B3aUMOJICHCTBHIO C APYTUMHU
rpyniamu JeKapCTBEHHbBIX
IpenapaToB

HIV infection is a socially
significant, incurable disease,
ways of transmission,
prevention

ITncbMeHHOe KOHTPOJIbHOE
MeponpusiTue

Understanding how adaptive immunity
works.




Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI

(MHaOMKATOP) TeKYILero KOHTPOJIs pe3yIbTaTOB 00y4eHHs
IK.5.1 Organization of scientific Ability to study independently and report
Oka3bIBaeT KOHCYJILTATUBHYIO research in the field of on a specific topic in immunology
IIOMOLIb [P BBIOOpE immunology, methodology,
JICKapCTBEHHBIX IPEnapaToB data processing, writing
MOCETUTEIISIMH alTeK U articles, preparing

MEIUIIMHCKUMU PAOOTHUKAMH TI0 presentations
ACCOPTUMEHTY JIEKaPCTBEHHBIX
npernaparoB, MEIUIIMHCKIM
MOKa3aHMsAM, CTIOCO0Y Tpuema,
MOOOYHBIM JICHCTBUSM,
B3aUMOJICHCTBHIO C IPYyTUMHU
IpyIIaMH JICKApCTBEHHBIX
npenaparoB

HNTorosoe KOHTpPOJIbHOE
MeponpusiTue

Crneunpurkanusa MeponpusTHI TEKyILIEro KOHTPOJISA

Acute phase reactants and cytokines

[Ipon0mKUTENBHOCTD TPOBEACHUS MEPOIIPUATHUS TPOMEKYTOUHOM aTTECTAlluu: 2 yaca
VY cnoBust poBeIEHHS] MEPOIIPUATHUS: B 4aChl AyAUTOPHOH PadoThI

MakcumanbHBIH 0ajll, BRICTABISEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM arTecTanun: 30
[Tpoxoxnoii 6amr: 13

IMoka3aTenu oneHUBAHUS Bannbl
Knows the functions of innate immune cells 10
Knows the fundamental differences between innate and acquired (adoptive) immunity 10
Understands the role of humoral factors of innate immunity in protecting the body 10

HIV infection is a socially significant, incurable disease, ways of transmission, prevention

[TpoaomKUTET HOCTD MTPOBECHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTECTAllNU: 2 Yaca
YcnoBus mpoBeaeHUS MEPOTIPUATHUS: B YAChI ayINTOPHOI padoThI

MaxkcuManbHbI{ 0aJ1, BEICTABIISIEMBIH 32 MEPOTIPUSATUE POMEKYTOUHOU aTTectanuu: 30
[Tpoxoanoii 6amr: 13

IToxa3zarTen oeHUBAHUA

Bajaabl

Comparison of recognition principles in the systems of innate and adaptive immunity. Primary
and secondary immune response. Immunological memory. Principles of organization of the
adaptive immunity system. Clonal selection theory. Works by F.M.Bernet, S.Tonegawa, and
N.K.-Erne. Main types of cells involved in the immune response.

30

Comparison of recognition principles in the systems of innate and adaptive immunity. Primary
and secondary immune response. Immunological memory. Principles of organization of the
adaptive immunity system. Clonal breeding theories.

25

Comparison of recognition principles in the systems of innate and adaptive immunity. Primary
and secondary immune response. Immunological memory. Main types of cells involved in the
Immune response.

20




Comparison of recognition principles in the systems of innate and adaptive immunity. General

ideas about adaptive immunity.

13

Organization of scientific research in the field of immunology, methodology, data processing,

writing articles, preparing presentations

[TpoaomKUTETFHOCTD MTPOBECHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTeCTalluu: 2 yaca
VYcnoBus TpoBEAEHUS MEPOTIPUSITHUS: B YAChl ayAUTOPHOM padoThI

MakcumanbHbIA 0ajll, BRICTABISIEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM atTecTanun: 40
[Tpoxoxnoii 6amr: 17

Answers to questions do not reveal the topic in full.

Ioka3aTeu olleHUBAHUS Banabl
The information on a given topic is analyzed, the oral presentation is performed and a ppt file with 40
the presentation is available. The information is analysed at a high level, answers are givento all
questions.
The information on a given topic is analyzed, the oral presentation is performed and a ppt file with 33
the presentation is available. The information is analysed at a middle level, answers are given to
questions.
The information on a given topic is analyzed, the oral presentation is performed and a ppt file with 26
the presentation is available
A report (presentation) is presented in a written form. All the required information is presented. 17




