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1. OBJECTIVES AND AIMS OF MASTERING THE DISCIPLINE

Objectives of mastering the discipline:

Goals of mastering the disciplineis to form students * knowledge about the essence of nanotechnol-
ogies, taking into account the medical orientation of students, with the specifics of NanoBio - and
bio-nanotechnologies.

Aims of mastering the discipline::

-to form students ' knowledge about the main directions of nanotechnologies in medicine, the main
objects of nanotechnologies developments;

-know nanobiotechnological processes and their implementation in various branches of science,
medicine and pharmacology;

- to study the classification and properties of nanostructured materials; features of the influence of
nanomaterials on living organisms.

2. PLACE OF DISCIPLINE IN THE STRUCTURE OF THE BASIC PROFESSIONAL
EDUCATIONAL PROGRAM: the discipline 51.B.[1B.06.02

The academic discipline 51.B./IB.06.02 "Nanotechnology in medicine™ refers to the disciplines
of choice of the professional cycle of disciplines.

The discipline "Nanotechnology in medicine” provides the formation of knowledge and ideas
about nanomedicine, the purpose of which is to monitor, correct, construct and control human bio-
logical systems at the molecular level using the developed nanodevices and nanostructures. The
unique properties and biological activity of nanomaterials cause wide opportunities for their use in
biology and medicine, in particular, for targeted drug delivery, for the fight against cardiological
and oncological diseases, for the purposes of genetic, molecular and tissue engineering, improving
the quality of the environment and in many other areas.

In the process of mastering this discipline, the student forms and demonstrates the following pro-
fessional competencies: UC-1, PC-5.

The results of mastering the discipline will be necessary for the further learning process in the
framework of the gradual formation of competencies in the study of the following special disci-
plines:

-Bioethics

-Physics, Mathematics

-Chemistry

-Biochemistry

-Philosophy

-Immunology

-Nanotechnology in medicine

-Medical rehabilitation

-Dialogue between a doctor and a patient (diseases of the cardiovascular system)
-Hygiene

-Practice on obtaining primary professional skills of a doctor of an inpatient institution
-Faculty therapy

-Diabetology and Emergency endocrinology

-Practice on obtaining primary professional skills and skills of an outpatient clinic doctor
-Current issues of hospital surgery medicine

-Current issues of HIV infection

-Clinical electrocardiography
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-Preparation for passing and passing the state exam
-Surgical gastroenterology and endoscopy

-Palliative medicine
-Polyclinic therapy

3. LIST OF PLANNED LEARNING OUTCOMES ON DISCIPLINE,
CORRELATED WITH THE PLANNED RESULTS OF MASTERING
THE BASIC PROFESSIONAL EDUCATIONAL PROGRAM

Name of the The code and name | The code and name of the indicator (indicators)
category of the universal of achieving universal competence
(group) of uni- competence
versal compe-
tencies
Systematic and ucC-1 IA-1lucl

critical thinking

actions

Able to carry out a
critical analysis of
problem situations
on the basis of a sys-
tematic approach, to
develop a strategy of

1A-2ucl

IA-3ucl

Know the methods of developing an action strategy
for identifying and solving a problem situation

Be able to apply the methods of a systematic ap-
proach and critical analysis of problem situations

Master the methodology of system and critical
analysis of problem situations

Name of the category (group)
of professional competencies

Code and name of profes-
sional competence

Code and name of the indica-
tor of achievement of profes-
sional competence

Conducting and moni-
toring the effectiveness
of measures for the pre-
vention and formation of
a healthy lifestyle and
sanitary and hygienic
education of the popula-
tion

PC-5

Ability and readiness to im-
plement a set of measures
aimed at preserving and
strengthening health and in-
cluding the formation of a
healthy lifestyle, prevention
of the occurrence and (or)
spread of diseases, their early
diagnosis, identification of
the causes and conditions of
their occurrence and devel-
opment, as well as aimed at
eliminating the harmful ef-
fects of environmental fac-
tors on human health

Know: methods of conduct-
ing anthropometry; dietary
tables and their significance
in therapeutic measures for
the recovery of patients;
methods of measuring blood
pressure; methods of studying
the pulse on the arteries and
its properties; methods of
counting respiratory move-
ments.

Be able to: conduct anthro-
pometry; count respiratory
movements and evaluate the
result; measure blood pres-
sure; examine the pulse on
the arteries and evaluate the
result.

Master: the method of an-
thropometry; the method of
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counting

the arteries.

respiratory move-
ments; the method of measur-
ing blood pressure; the meth-
od of studying the pulse on

4.1. Volume of discipline in credit units (total)

2. TOTAL WORKLOAD OF THE DISCIPLINE

72 hours (2Credit)

4.2. Volume discipline by type of study (in hours)

Type of academic
workload

Number of hours (Form of study_ intramural )

Total in the plan

Hours per term

1

2

w

1

2

term Ne 5

4

Contact work of stu-
dents with the Lectur-
er in accordance with
the EP

36

36

Classroom

36

36

Lectures
(includind___ PrP)*

Seminars and practi-
cal’s

(includind___ PrP)*

36

36

Laboratory

and work practical’s
(includind___ PrP)*

Individual work

36

36

the form of the current
control of knowledge
and control of inde-
pendent work, testing,
control work, collo-
quium, abstract, etc.
(at least 2 types)

Quiz

Interview

Quiz

Interview

Term paper

Types of interim attes-
tation (exam, cred-
it(test))

a credit

a credit

Total hours in disci-
pline

72
(2credit units)

72
(2 credit units)

* |f it is necessary to use partially/exclusively distance learning technologies in the educational
process, the number of hours of teaching staff working with students for conducting classes in a
distance format using e-learning is indicated in the table using a slash.
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4.3. The contents of discipline (module). Distribution of hours on the themes and types of
academic work: number of hours- 72

Form of study intramural
Total Types of training sessions Forms of
labor Classroom the pro-
: - : Classes .
Unltjils(;li'g;ai:]nees of mtf; - Seminars | Laboratory | inan In?,\'l\é'rdkual gress mon-
(in | Lectures and and work | interac- itoring
hours) practical’s | practical’s |tive form
1 2 3 4 5 6 7 8
Section 1. Fundamentals of nanobiotechnologies
Unit 1. Introduc- |4 2 2 Quiz, Inter-
tion. Basic con- view
cepts of nano-
technology
Unit 2. Methods |4 2 2 Quiz, Inter-
and tools of nan- view
otechnology
Unit 3. Investiga- |2 2 Quiz, Inter-
tion of view
nanostructures
using scanning
probe microsco-
Py
Unit 4. 5 2 3 Quiz, Inter-
Nanomaterials: view
classification and
properties
Unit 5. Self- 5 2 3 Quiz, Inter-
organization in view
biological sys-
tems
Section 2. The main directions of development of nanotechnologies in medicine
Unit 6. The main |5 2 3 Quiz, Inter-
directions of de- view
velopment of
nanotechnologies
in medicine
Unit 7. Directed |5 2 3 Quiz, Inter-
transport of med- view
icines
Unit 8. Nano- 5 2 3 Quiz, Inter-
technology in the view
diagnosis and
treatment of can-
cer
Unit 9. Biochips |7 4 3 Quiz, Inter-
in biomedical view
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research
Unit 10. Nano- |10 4 6 Quiz, Inter-
technology in the view
field of
Transplantology
and implantology
Unit 11. Nano- |6 4 2 Quiz, Inter-
technology in view
gene, cell and
tissue engineer-
ing
Unit 12. Nano- |6 4 2 Quiz, Inter-
technologies view
based on nucleic
acids
Section 3. Risks of using nanotechnologies
Unit 13. Safety |10 4 6 Quiz, Inter-
assessment of view
nanomaterials
Total 72 36 36 A credit

5.CONTENT OF THE DISCIPLINE (MODULE)

Section 1. Fundamentals of nanobiotechnologies.

Unitl. Introduction. Basic concepts of nanotechnology.

1.Definition of concepts "nanotechnology”, "nanobiotechnology”, "nanomedicine™.

2.The history of the emergence and development of nanotechnology.

3.Application of technical methods in biological nanosystems (direction "from nano to bio™). The
use of biological strategies in technical nanosystems (direction "from bio to nano"”, biomimetics,
bionics). Interdisciplinarity of nanotechnology. Prospects of nanotechnology development.

Unit 2. Methods and tools of nanotechnology.

1.The main approaches to the creation of nanoobjects: "top-down™ and "bottom-up".

2.Methods for obtaining nanostructures. Preparation of nanocrystalline powders and compact mate-
rials.

3.Methods of nanoparticle stabilization: matrix isolation, functionalization of nanoparticle surface,
localization of nanoparticles on the surface of carriers of different types. Living organisms as biore-
actors of nanoparticles.

Unit 3. Investigation of nanostructures by scanning probe microscopy.

1.Nanotechnology instruments: electron microscope, scanning probe microscope. Optical tweezers.
2.General principles of scanning probe microscopes. The main modes of operation of the atomic
force microscope: contact, non-contact and semi-contact.

3.Biomedical applications of scanning probe microscopy: nanoscopy, nanodiagnostics and nano-
technology.

Unit 4. Nanomaterials: classification and properties.

Dopma A Crpanuna 6 n3 18



Ministry Science and Higher Education of the Russian Federation

Ulyanovsk State University Form

Working program on discipline <NANOTECHNOLOGIES IN MEDICINE »

1.Classification of nanomaterials based on their shape, chemical composition, method of produc-
tion. Properties of bulk and nanostructured materials. Size effect.

2.Carbon nanostructures: fullerenes, graphene, single-and multi-walled nanotubes, nanofibers.
Nanoporous substances, nanostructured films. Carbon-encapsulated nanomaterials. Metal-polymer
nanocomposites.

3.Applications of nanomaterials. Nanomaterials in medicine. Nanocrystals for biomedical research.
Supramolecular complexes of the type "guest-host”. Biological activity of metal nanoparticles.
Wound healing activity, regenerating and bactericidal properties of metal nanoparticles (silver,
gold, magnesium, copper). Silver and bismuth nanobiocomposites. Water-soluble derivatives of
fullerenes. Magnetic nanoparticles in biological objects.

Unit 5. Self-organization in biological systems.
1.Definition of concepts "self-Assembly", "self-organization”. Self-organization of cell fragments,
multinucleated cells, Assembly of viral particles.

2.Using the principles of self-organization in nanotechnology.
Section 2. The main directions of development of nanotechnologies in medicine

Unit 6. The main directions of nanotechnology development in medicine.

1.The main areas of application of nanotechnology in medicine: targeted drug delivery,
nanodiagnostics of pathological conditions and infections, nanobiosensors, bio-compatible materi-
als, molecular machines.

2.The work "molecular motors™: ATP synthetase, aktinomitinov complex, kinesin. Nanotechnology
in medicine today.

3.Medicinal nanopreparations in Oncology, neurology, immunology. Regenerative medicine.

Unit 7. Directed transport of medicines.

1.Liposomes. The principles of organization of the lipid bilayer. Structure of phosphatidylcholine.
Formation of micelles. Reverse micelles. Physicochemical and dynamic properties of lipids. Lipid
phase transitions. The advantages and prospects of application of liposomal forms of drugs.
2.Capsules on the basis of polymeric materials. Dendrimers. Structure and dimensions of macro-
molecules of dendrimers. Properties and application of dendrimers in biology and medicine: di-
rected drug transport, molecular sieves, contrast agents. Preparation of dendrimers with adjustable
internal cavity for catalytic reactions.

3.Self-assembling lipid nanotubes as a tool for delivering nucleic acids to cells. Using bacteria for
intracellular drug delivery.

Unit 8. Nanotechnology in the diagnosis and treatment of cancer.

1.New approaches of cell and molecular biology to solving problems of Oncology.
2.Immunotherapy, RNA interference, epigenetic regulation of genes. Inhibition of angiogenesis in
tumors by gold nanoparticles. Photodynamic therapy of malignant neoplasms. Nanoparticles with a
dielectric core surrounded by an ultrathin metal shell.

3. "Optical transparency window" of biological tissues. Passive targeting. Functionalization of na-
noparticles by tumor-specific antibodies. Mechanism of action of General and local hyperthermia.

Unit 9. Biochips in biomedical research.

1.Prospects for the use of biological microchips. Oligonucleotide Protein biochips. 2.Determination
of nucleotide sequences (sequencing) of DNA. Hybridization of nucleic acids. The amplification of
the DNA. Polymerase chain reaction: new possibilities. Mapping of genetic information of DNA
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and RNA, determination of mutations and level of expression of genetic material. Enzyme-based
biochips.

3.Cell biosensors: creation, characterization, application. Properties of immobilized cells.

Unit 10. Nanotechnology in the field of Transplantology and implantology.

1.Methods of creation and application of artificial nanofibers in biology and medicine. The use of
nanotechnology to improve the biocompatibility of transplants.

2.Nano-structured titanium in implantology. Ultra-fine-grained biocomposites. Nano-materials that
mimic natural bone tissue.

3.The receipt and use of GID-oxyapatite for medical purposes. Nanodisperse calcium preparations.

Unit 11. Nanotechnology in gene, cell and tissue engineering.

1.Technology of recombinant DNA production. Obtaining genes for transplantation. 2. Technologies
of gene transfer in a cell. Achievements and prospects of genetic engineering. 3.Gene therapy and
gene targeting.

Unit 12. Nanotechnology based on nucleic acids.

1.DNA is a universal component for creating nanostructured devices. Branched DNA. "Sticky
ends.” Design strategy: "step by step” (N. Seaman), "all at once” (Y. M. Yevdokimov).

2.Prospects of creation and application of nanoconstructions based on double-stranded DNA mole-
cules. Two-dimensional nanoscale DNA lattices are the basis for the creation of new types of cata-
lysts, molecular sieves, biochips.

Section 3. Risks of using nanotechnology

Unit13. Safety assessment of nanotechnology.

1.Methodological approaches to assessing the safety of nanomaterials. The main components of the
nanomaterials risk assessment system. The problem of determining the "dose "and" dose-effect "
dependence for nanoparticles. Influence of carbon nanomaterials on respiratory organs.
2.Dependence of the degree of toxicity on the extent of nanostructures. Neuro -, cardio-and hepato-
toxicity of nanomaterials. Effect of fullerenes, single-and multi-layer carbon nanotubes on the blood
coagulation system.

3.Physico-chemical basis of the biological action of nano-objects.

4.The main ways of nanoparticles entering the human body. Distribution and accumulation of na-
noparticles in various organs and tissues. Penetration of nanoparticles through the blood-brain bar-
rier.

5.The use of nanotechnology methods in the field of ecology and energy. Nanomaterials and
wastewater treatment. Composite nanofilters.

6. TOPICS OF PRACTICAL CLASSES (FOR DISCUSSING AND INDIVIDUAL
WORK OF STUDENTYS)

Unit 1. Introduction. Basic concepts of nanotechnology.
Questions to the topic:
1.The history of the emergence and development of nanotechnology.

2.Definition of concepts “nanotechnology”, "nanobiotechnology”, "nanomedicine™.
3.Application of technical methods in biological nanosystems (direction "from nano to bio").
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4.The use of biological strategies in technical nanosystems (direction "from bio to nano",
biomimetics, bionics).

Unit 2. Methods and tools of nanotechnology.

Questions to the topic:

1.The main approaches to the creation of nanoobjects: "top-down" and "bottom-up".
2.Methods for obtaining nanostructures.

3.Methods of nanoparticle stabilization: matrix isolation, functionalization of nanoparticle surface,
localization of nanoparticles on the surface of carriers of different nature.

Unit 3. Investigation of nanostructures by scanning probe microscopy.

Questions to the topic:

1.Nanotechnology instruments: electron microscope, scanning probe microscope. Optical tweezers.
2.General principles of scanning probe microscopes.

3.The main modes of operation of the atomic force microscope: contact, non-contact and semi-
contact.

4.Biomedical applications of scanning probe microscopy: nano-scopy, nanodiagnostics and nano-
technology.

Unit 4. Nanomaterials: classification and properties.
Questions to the topic:

1.Classification of nanomaterials based on their shape, chemical composition, method of produc-
tion.

2.Size effect.

3.Carbon nanostructures: fullerenes, graphene, single and multi-walled nano-tubes, nanofibers.
4.Applications of nanomaterials. Nanomaterials in medicine.

5.Biological activity of nanomaterials.

6.Wound healing activity, regenerating and bactericidal properties of metal nanoparticles (silver,
gold, magnesium, copper).

7.Magnetic nanoparticles in biological objects.

Unit 5. Self-organization in biological systems.

Questions to the topic:

1.Definition of concepts "self-Assembly”, "self-organization™.

2.Self-organization of cell fragments, multinucleated cells, Assembly of molecular particles.
3.Using the principles of self-organization in nanotechnology.

Unit 6. Nanotechnology in medicine: a panorama of directions.

Questions to the topic:

1.The main areas of application of nanotechnology in medicine: targeted drug delivery,
nanodiagnostics of pathological conditions and infections, nanobiosensors, biocompatible materials,
molecular machines.

2.The work "molecular motors™: ATP synthetase, aktinomitinov complex, kinesin.
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3.Medicinal nanopreparations in Oncology, neurology, immunology.

Unit 7. Directed transport of medicines.

Questions to the topic:

1.Liposomes. The principles of organization of the lipid bilayer.
2.Formation of micelles. Reverse micelles.

3.The advantages and prospects of application of liposomal forms of drugs.
4.Capsules on the basis of polymeric materials.

5.Dendrimers. Structure and dimensions of macromolecules of dendrimers.

6.Properties and application of dendrimers in biology and medicine: directed drug transport, molec-
ular sieves, contrast agents.

7.Preparation of dendrimers with adjustable internal cavity for catalytic reactions.
Unit 8. Nanotechnology in the diagnosis and treatment of cancer.

Questions to the topic:

1.New approaches of cell and molecular biology to the solution of ontology problems.
2.Immunotherapy, RNA interference, epigenetic regulation of genes.

3.Inhibition of angiogenesis in tumors by gold nanoparticles.

4.Photothermal therapy of malignant neoplasms.

5. Passive targeting.

6.Functionalization of nanoparticles by tumor-specific antibodies.

Unit 9. Biochips in biomedical research.

Questions to the topic:

1.Prospects for the use of biological microchips.

2.0ligonucleotide Protein biochips.

3.Determination of nucleotide sequences (sequencing) of DNA.

4.Mapping of genetic information of DNA and RNA, determination of mutations and level of ex-
pression of genetic material.

5.Enzyme-based biochips.

6.Cell biosensors: creation, characterization, application.

Unit 10. Nanotechnology in gene, cell and tissue engineering.
Questions to the topic:

1.0btaining genes for transplantation.

2.Technologies of gene transfer in a cell.

3.Achievements and prospects of genetic engineering.

4.Gene therapy and gene targeting.

Unit 11. Nanotechnology based on nucleic acids.

Questions to the topic:
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1.DNA is a universal component for creating nanostructured devices.
2.Branched DNA. "Sticky ends."

3.Prospects of creation and application of nanoconstructions based on double-stranded DNA mole-
cules.

4. Two-dimensional nanoscale DNA lattices are the basis for the creation of new types of catalysts,
molecular sieves, biochips.

Unit 12. Safety assessment of nanotechnologies.

Questions to the topic:

1.Methodological approaches to assessing the safety of nanomaterials.

2.The main components of the nanomaterials risk assessment system.

3.The problem of determining the "dose "and" dose-effect " dependence for nanoparticles.
4. The main ways of nanoparticles entering the human body.

5.Distribution and accumulation of nanoparticles in various organs and tissues.
6.Influence of carbon nanomaterials on respiratory organs.

7.Neuro -, cardio-and hepatotoxicity of nanomaterials.

7.LABORATORY AND WORK PRACTICAL’S
This type of work is not provided

8.SUBJECTS OF COURSE, TEST PAPERS AND ABSTRACTS
This type of work is not provided

9.THE LIST OF QUESTIONS FOR A CREDIT

Ne Question

1. Definition of concepts "nanotechnology”, "nanobiotechnology", "nanomedicine”.

2. Application of technical methods in biological nanosystems and use of biological strate-
gies in technical nanosystems.

3. Interdisciplinarity of nanotechnology.

4. Prospects of nanotechnology development in Russia

5. The main approaches to the creation of nanoobjects

6. Nanotechnology instruments: electron microscope, scanning probe microscope, optical
tweezers

7. Methods for obtaining nanostructures

8. Methods of nanoparticle stabilization: matrix isolation, functionalization of nanoparticle

surface, localization of nanoparticles on the surface of carriers of different nature.

9. Living organisms as nanoparticle bioreactors

10. | Classification of nanomaterials based on their shape, chemical composition, method of
production

11. | Properties of bulk and nanostructured materials. Size effect.

Dopma A Crpannna 11 u3 18



Ministry Science and Higher Education of the Russian Federation

Ulyanovsk State University Form

Working program on discipline <NANOTECHNOLOGIES IN MEDICINE »

12. | Carbon nanostructures: fullerenes, graphene, single-and multi-walled nanotubes,
nanofibers.

13. | Nanoporous substances, nanostructured films.

14. | Applications of nanomaterials. Nanomaterials in medicine.

15. | Wound healing activity, regenerating and bactericidal properties of metal nanoparticles
(silver, gold, magnesium, copper).

16. | Magnetic nanoparticles in biological objects

17. | Definition of concepts "self-assembly"”, "self-organization™.

18. | Using the principles of self-organization in nanotechnology.

19. | The work of "molecular motors™: ATP synthetase, aktinomitinov complex, kinesin.

20. | Nanotechnology in medicine today. Nanopreparations in Oncology, neurology, immu-
nology.

21. | Regenerative medicine.

22. | Liposomes. The advantages and prospects of application of liposomal forms of drugs.

23. | The principles of organization of the lipid bilayer. Structure of phosphatidylcholine.

24, Formation of micelles. Reverse micelles.

25. | Physicochemical and dynamic properties of lipids. Lipid phase transitions.

26. Dendrimers. The structure and size of macromolecules, dendrimers.

27. | Properties and applications of dendrimers in biology and medicine: directed drug
transport, molecular sieves, contrast agents.

28. | Self-assembling lipid nanotubes as a tool for delivering nucleic acids to cells.

29. | Using bacteria for intracellular drug delivery.

30. | Photodynamic therapy of malignant neoplasms.

31. | Nanoparticles with a dielectric core surrounded by an ultrathin metal shell.

32. | Passive targeting.

33. | Functionalization of nanoparticles by tumor-specific antibodies.

34. | Mechanism of action of General and local hyperthermia.

35. | Prospects for the use of biological microchips.

36. | Oligonucleotide Protein and protein biochips.

37. | Determination of nucleotide sequences (DNA sequencing).

38. | Nucleic acid hybridization.

39. | The amplification of the DNA. Polymerase chain reaction: new possibilities

40. | Enzyme-based biochips.

41. | Cell biosensors: creation, characterization, application. Properties of immobilized cells.

42. | Technology of recombinant DNA production.

43. | Achievements and prospects of genetic engineering.

44. | Gene therapy and gene targeting.

45. | Methods of creation and application of artificial nanofibers in biology and medicine.

46. | The use of nanotechnology to improve the biocompatibility of transplants.

47. Nanomaterials that mimic natural bone tissue.

48. | DNA is a universal component for creating nanostructured devices. Branched DNA.
"Sticky ends».

49. | Design strategy: "step by step” (N. Seaman), "all at once” (Y. M. Yevdokimov).

50. | Prospects of creation and application of nanoconstructions based on double-stranded
DNA molecules.

51. | Medical nanorobots R. Fritsa: respirocyte, clothecity, microporosity.

52. | Problems of designing nanorobots.

53. | Methodological approaches to assessing the safety of nanomaterials.

54. | The problem of determining the "dose "and" dose-effect " dependence for nanoparticles.
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55. | Influence of carbon nanomaterials on respiratory organs.

56. | Dependence of the degree of toxicity on the extent of nanostructures.

57. | Neuro -, cardio-and hepatotoxicity of nanomaterial.

58. | Effect of fullerenes, single-and multi-layer carbon nanotubes on the blood coagulation

system.

59. | Physico-chemical basis of the biological action of nano-objects.

60. | The main ways of nanoparticles entering the human body.

61. | Distribution and accumulation of nanoparticles in various organs and tissues.

62. | Penetration of nanoparticles through the blood-brain barrier.

63. | The main components of the system of risk assessment of nanomaterials.

64. | Use of nanotechnology methods in the field of ecology and energy.

65. | Nanomaterials and wastewater treatment. Composite nanofilters.

66. | Congenital malformations of the urinary and reproductive system.

67. | Congenital malformations of the musculoskeletal system

10. INDIVIDUAL WORK

Form of study: intramural

Form of con-
Type of individual work (study of educa- trol
Units / Themes of | tional material, problem solving, essay, re- (checking the
discipline t, examination, preparation for the ex- Hours solution of
p port, » prep
am, etc.) problems, ab-
stract, etc.)
Unit 1. Introduc- | Study of educational material, performing ex- 2 Quiz, Interview
tion. Basic con- | ercises
cepts of nano- 1.Interdisciplinarity of nanotechnology.
technology 2. Prospects of nanotechnology development
in Russia.
Unit 2. Methods | Study of educational material, performing ex- 3 Quiz, Interview
and tools of | ercises
nanotechnology | 1.Preparation of nanocrystalline powders and
compact materials.
2.Living organisms as bioreactors of nanopar-
ticles.
Unit 4. Study of educational material, performing ex- 3 Quiz, Interview
Nanomaterials: ercises
classification and | 1.Properties of bulk and nanostructured mate-
properties rials. 2.Nanoporous substances, nanostruc-
tured films. 3.Carbon-encapsulated
nanomaterials. Metal-polymer
nanocomposites.
4 Nanocrystals for biomedical research.
Supramolecular complexes of the type "guest-
host". Silver and bismuth nanobiocomposites.
Water-soluble derivatives of fullerenes.
Unit 6. Nano- Study of educational material, performing ex- 3 Quiz, Interview

technology in
medicine: a pano-
rama of direc-

ercises
1.Regenerative medicine
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tions
Unit 7. Directed | Study of educational material, performing ex- 3 Quiz, Interview
transport of med- | ercises
icines 1.Structure of phosphatidylcholine.
2.Physicochemical and dynamic properties of
lipids. Lipid phase transitions.
3.Self-assembling lipid nanotubes as a tool for
delivering nucleic acids to cells.
4.Using bacteria for intracellular drug deliv-
ery.
Unit 8. Nano- Study of educational material, performing ex- 3 Quiz, Interview
technology in the | ercises
diagnosis and 1.Nanoparticles with a dielectric core sur-
treatment of can- | rounded by an ultrathin metal shell.
cer 2."Optical transparency window" of biological
tissues. Mechanism of action of General and
local hyperthermia.
Unit 9. Study of educational material, performing 3 Quiz, Interview
Biochips in bio- | exercises
medical research | 1.Hybridization of nucleic acids.
2.The amplification of the DNA. Polymerase
chain reaction: new possibilities.
3.Properties of immobilized cells
Unit 10. Study of educational material, performing ex- 6 Quiz, Interview
Nano-technology | ercises
in the field of | 1.Methods of creation and application of arti-
Transplantology | ficial nanofibers in biology and medicine.
and 2.The use of nanotechnology to improve the
implantology. biocompatibility of transplants.
3.Nanostructured titanium in  dental
implantology. 4. Ultra-fine-grained
biocomposites. 5.Nanomaterials that mimic
natural bone tissue. 6.Preparation and use of
hydroxyapatite  for  medical  purposes.
Nanodisperse preparations of calcium
Unit 11. Nano- Study of educational material, performing ex- 2 Quiz, Interview
technology in ercises
gene, cell and 1.Technology of recombinant DNA produc-
tissue engineer- | tion.
ing
Unit 12. Nano- Study of educational material, performing ex- 2 Quiz, Interview
technologies ercises
based on nucleic | 1.Design strategy: "step by step” (N. Seaman),
acids "all at once" (Y. M. Yevdokimov).
Unit 13. Study of educational material, performing ex- 6 Quiz, Interview

Risk assessment
of nanomaterials

ercises

1.Dependence of the degree of toxicity on the
extent of nanostructures.

2.Physico-chemical basis of the biological ac-
tion of nano-objects.
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3.Penetration of nanoparticles through the
blood-brain barrier. Effect of fullerenes, sin-
gle-and multi-layer carbon nanotubes on the
blood coagulation system.
4.The use of nanotechnology methods in the
field of ecology and energy.
5.Nanomaterials and wastewater treatment.
Composite nanofilters.
TOTAL.: 36 A credit

11. EDUCATIONAL-METHODICAL AND INFORMATION SUPPORT
OF DISCIPLINE

a) List of recommended literature:

1.

Core reading

Selected topics in nanomedicine / [edited by] Thomas Ming Swi Chang. - New York:
Momentum Press,2012.p. ; cm. -- (Regenerative medicine, artificial cells and nanomedicine ;
vol. 3). - index.ISBN 978-9814472852 -
http://search.ebscohost.com/login.aspx?direct=true&db=e600xww&AN=689741&site=ehost-
live

. Koprowski, Eugene J. Nanotechnology in Medicine : Emerging Applications / Koprowski,

Eugene J. - [New York, N.Y.] [222 East 46th Street, New York, NY 10017] : Momentum Press.
2012 .- ISBN-13: 978-1-60650-250-1 (e-book). -
http://search.ebscohost.com/login.aspx?direct=true&db=e600xww&AN=501152&site=ehost-
live

Supplementary reading

. PHealth 2013 : Proceedings of the 10th International Conference on Wearable Micro and Nano

Technologies for Personalized Health. V. 189 / Parv, Liisa, Pharow, Peter, Blobel, Bernd. -
Amsterdam : 10S Press. 2013. -
http://search.ebscohost.com/login.aspx?direct=true&db=e600xww&AN=638732&site=ehost-
live

: A_very, Gordon B. Avery's Neonatology : Pathophysiology and Management of the Newborn /

Avery, Gordon B., MacDonald, Mhairi G., Seshia, Mary M. K. . - Seventh edition. Philadelphia :
Wolters Kluwer Health. 2016. - ISBN: 9781451192681. 9781496318688. -
http://search.ebscohost.com/login.aspx?direct=true&db=e600xww&AN=1473073&site=ehost-
live

Riva, Giuseppe Annual Review of Cybertherapy and Telemedicine : Advanced Technologies in
Behavioral, Social, and Neurosciences / Riva, Giuseppe, Bouchard, Stéphane, Wiederhold, B.
K.. - Amsterdam : 10S Press. 2011, Series: Studies in Health Technology and Informatics,
v.167. -
http://search.ebscohost.com/login.aspx?direct=true&db=e600xww&AN=395251&site=ehost-
live

Educational-methodical reading

. Guidelines for Individual work of students for discipline "Nanotechnology in medicine™ : Spe-

cialty - 31.05.01 "General medicine". Form of study: intramural / J. F. Zerkalova, M. V.
Vorotnikova; Ulyanovsk State University, Faculty of Medicine, Department of Human Anatomy.
- Ulyanovsk : UISU, 2021. - 16 p. - Heony6imkoBauHbIi pecype. - URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/10614 . - Pexxum noctyna: 9bC Yal'V. - Teker :
3JIEKTPOHHBIMN.
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b) Software:

Information infrastructure of the department includes web-page on the official website of the
University, its own computer lab for testing students at 8 workplaces, personal computers, the cur-
rent generation (equipped with every job faculty, staff and graduate students), multimedia lecture
complex (2 stationary and portable), all computers, without exception, are in the local network of
university and have access to the Internet, printers, copiers, computer hardware. 100% of lectures in
the field of medical faculty provided multimedia presentations, including animations and video
clips. The training process uses more than 30 electronic textbooks and open Internet resources, in-
cluding the use of on-line mode during practical classes and lectures, a DVD-videos on certain sec-
tions of the subjects taught, the department organized base of electronic textbooks and atlases with
your network access to the local network of educational building of the medical Faculty.

c) Database, information and reference, search systems:

1. Digital Library System:

1.1. IPRbooks : anekrponHO-0MOIMOTEYHAs cucTema @ cailT / Tpynmna kommnanuidi A [Tu Ap Meaua.
- Caparos, [2021]. — URL: http://www.iprbookshop.ru. — Pexxum moctyna: asst 3aperucTpup. Mojib-
30BaTeNIeh. - TEKCT : AIEKTPOHHBIN.

1.2. FOPAUT : anexrponHo-6mb6mHoTeuHast cucteMa : cailT / OOO DIeKTPOHHOE M3IaTETbCTBO
FOPAWT. — Mockaa, [2021]. - URL: https://urait.ru. — PexxuM 10CTyIa: 715 3aperHCTPUP. MOIB30-
Baresien. - TeKCT : AJEKTPOHHBIN.

1.3. KoHcynbTaHT CTyJ€HTa : 3JeKTpOHHO-0nbnmoreyHas cucrema : cait / OOO Ilonurexpecypc. —
Mockaa, [2021]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum noctyna: ans 3ape-
TUCTPUP. ITOJIb30BaTENEN. — TEKCT : AIEeKTPOHHBIN.

1.4. KoHcynbTaHT Bpaya : 3JIEKTpOHHO-OMOMMoTeyHas cucrema : caiit / OOO Beiciias mkomna op-
TaHU3alUM U YIIPABICHU 3/IpaBOOXpaHEeHNEeM-KOMIUIEKCHBIN MEIUIIMHCKUN KOHCAITHHT. — MOCK-
Ba, [2021]. — URL: https://www.rosmedlib.ru. — Pexxum moctyma: uis 3aperucTpHp. MOJIb30BaTe-
neu. — TeKCT : 2JIeKTPOHHBIN.

1.5. bonbmias MenuuuHCcKkas 6uOIMOTEKA : 3NMEKTPOHHO-OMOIHOoTeYHas cucrema : caiit / OO0 by-
kan. — Tomck, [2021]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum goctymna: ajist 3aperu-
CTPUP. MTOJIb30BATENCH. — TEKCT : DJIEKTPOHHBIN.

1.6. Jlanp : anexTpoHHO-OMOMMoTeuHas cucrema : cailt / OOO ObC Jlanb. — Cankr-IletepOypr,
[2021]. — URL: https://e.lanbook.com. — Pexxum noctyma: aist 3aperHcTpup. IMOJb30BaTeNei. —
TekcT : 3MeKTPOHHBIN.

1.7. Znanium.com : sneKkTpoHHO-OMOMMoTeuHas cuctema : caiit / OOO 3nanmyMm. - Mockaa,
[2021]. - URL: http://znanium.com . — Pesxxum moctyna : ajst 3aperucTpup. mosb3oBaresei. - Tekct
: DJIEKTPOHHBIM.

1.8. Clinical Collection : koyuteKIus A7 MEAULUUHCKUX YHUBEPCUTETOB, KIMHHUK, MEIUIIUHCKHUX

OnbIMoTEeK // EBSCOhost : [mopradn]. — URL:
http://web.b.ebscohost.com/ehost/search/advanced?vid=1&sid=9f57a3e1-1191-414b-8763-
€97828f9f7e1%40sessionmgrl02 . — Pexxum moctyna : ajisi aBTOpU3. MOJb30BaTened. — TeKcr :
3JIEKTPOHHBIMN.

1.9. Pycckuii s13pIK KaK MHOCTPAHHBIN : 3JIEKTPOHHO-00pa30BaTEIbHBIN PeCypC JJIsi HMHOCTPAHHBIX
cryneHToB : caiit / OOO Komnanus «A# [Ilu Ap Meaua». — Caparos, [2021]. — URL: https://ros-
edu.ru. — Pexxum focTyma: IS 3aperucTpup. mojab3oBareneid. — TeKCT : 3IeKTPOHHBIH.

2. KoncyabTantlliaroc [D1ekTpoHHbIH pecypc]: cipaBouyHast npaBoas cuctema. /000 «KoHCynb-
taHT [Intoc» - DnekTpoH. nax. - Mocksa : KoncynwsrantlIimtoc, [2021].
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3. ba3bl JaHHBIX NEPUOTUYECKUX U3TAHUI:

3.1. ba3a naHHBIX MEPHOAMYECKHX M3JAHUH : snekTpoHHBIE KypHansl / OO0 MBUC. - Mocksa,
[2021]. — URL.: https://dlib.eastview.com/browse/udb/12. — Pexxum gocTyma : ajist aBTOPH3. MOJI30-
Baresnen. — TeKCT : 2JIEKTPOHHBIM.

3.2. eLIBRARY.RU: nayuynas snektponHas oubnuoreka : caiit / OOO Hayunas DieKTpoHHas
bubnuoteka. — Mockga, [2021]. — URL: http://elibrary.ru. — Pexwum goctyna : ajsi aBTOPH3. MOJIb-
3oBaTesed. — TeKCT : 3JIeKTPOHHBIN

3.3. «Grebennikony : snekrponnas oubaroreka / M/ I'pedbennukos. — Mocksa, [2021]. — URL:
https://id2.action-media.ru/Personal/Products. — Pexwum goctyma : ajas aBTOpH3. MMOJb30BaTEICH. —
Texer : 3JeKTPOHHBIN.

4. HanuoHaJIbHAs1 3JIEKTPOHHAsi OMOJMOTEKA : dJeKTpOHHas Oubnuoreka : ¢eaepanbHas rocy-
JIapcTBeHHas MH(opMaoHHas cucreMa : cadtT / MunuctepcTBo KyasTypsl PO ; PI'b. — Mockaa,

[2021]. — URL: https:/u36.pd. — Peskum pocTyma : ajs mojb30BaTeicii HayIHOW OMOIHOTEKH. —
TeKcT : JIEKTPOHHBIMN.
5. SMART Imagebase Il EBSCOhost : [mopTai]. - URL:

https://ebsco.smartimagebase.com/?TOKEN=EBSCO-
1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741. — Pesxxum gocTymna : il aBTOPHU3. TOJb-
3oBarenell. — M3o0pakeHue : 3JIeKTPOHHBIE.

6. @enepanbHble HHGOPMALMOHHO-00Pa30BaTeIbHbIE OPTAJIbI:

6.1. ExnHOe OKHO JIOCTyIa K 00pa3oBaTeNIbHBIM pecypcaMm : (enepalibHbIi mopTai / yapeauTenb
OI'AOY AITO LPT'OIT u UT. — URL: http://window.edu.ru/ . — TeKcT : 3J€KTPOHHBIHA.

6.2. Poccwuiickoe obpazoBanue : henepanbHbiii mopran / yapeaurens @TAOY AT1O LIPTOIT u UT.
— URL: http://www.edu.ru. — Tekcrt : 3IeKTPOHHBIH.

7. Ob6pa3oBaTesnbHble pecypebl Yal'y:

7.1. OnekrponHas 6ubanoreka Ynl'y : moayns ABUC Mera-ITPO / OOO «/lata Dxcnpecc». —
URL.: http://lib.ulsu.ru/MegaPro/Web. — Pesxxum poctyma : Juis mojib30BaTeNei HaydHOoM OuOIHoTe-
KH. — TEeKCT : QIIEKTPOHHBIN.
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12. MATERIAL AND TECHNICAL SUPPORT OF DISCIPLINE

Audiences for the conduct lectures, for practical work, for ongoing monitoring and intermediate
certification, group consultations.
Conducting lectures:
1. The lecture hall (Ne 404, Building 4, Sviyaga River Embankment, 106)
Conducting practical training, ongoing monitoring and intermediate certification, group con-
sultations:
1. Classroom Ne 01 for 16 seats.
2. Classroom Ne 02 for 26 seats.
3. Classroom Ne 04 for 26 seats.
4. Classroom Ne 012 for 26 seats.
5. Classroom Ne 014 for 40 seats.
Audiences are located at: Ulyanovsk, st. Architect Livchak, 2/1, Faculty of Medicine (ground floor).
The classrooms are equipped with specialized furniture, a training board. The lecture halls are
equipped with multimedia equipment to provide information to a large audience. The premises for
independent work are equipped with computer equipment with the ability to connect to the Internet
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and provide access to an electronic educational information environment, an electronic library sys-
tem.
The rooms for independent work are equipped with computer equipment with the ability to connect
to the Internet and provide access to an electronic educational information environment, an
electronic library system.

The list of equipment used in the educational process:

1. Multimedia projector - 1 pc.

2. Screen - 1 pc.

3. Speakers - 1 pc.

4. Laptop - 1 pc.

5. Epson printer - 3 pcs.

13. SPECIAL CONDITIONS FOR STUDENTS WITH DISABILITIES

Education for BPEP HE students with disabilities is carried out taking into account the peculi-
arities of psychophysical development, individual empowerment and health status of the stu-
dents. Education of students with disabilities can be arranged as a shared with other students, as
well as separately. If necessary, students from the number of persons with disabilities (at the request
of the student) can offer some of the following information perception options tailored to their indi-
vidual psycho-physical features:

— for the visually impaired: in printed form in large print; in the form of an electronic document; in
the form of an audio file (translation of educational materials in audio format); in printed form in
Braille; individual consultations involving tactile interpreter; individual tasks and advice.

— for persons with hearing impairments: in printed form; in the form of an electronic docu-
ment; videos with subtitles; individual counseling with the involvement of a sign language inter-
preter; individual tasks and advice.

— for people with disorders of the musculoskeletal system: in printed form; in the form of an elec-
tronic document; in the form of an audio file; individual tasks and advice. "

If it is necessary to use partially / exclusively distance educational technologies in the educa-
tional process, the organization of teaching staff work with students with disabilities and disabled
people is provided in the electronic information and educational environment, taking into account
their individual psychophysical characteristics.
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No | Content of the change or link to the Head of the Signature Date
attached text of the change department,
implementing the
discipline
1. | Introduction of changes to item a) “List
of recommended literature” item 11
"Educational-methodological and | Vorotnikova M.V. 29.08.
information support of the discipline” 2022
with the design of Appendix 1
2. | Introduction of changes to item c)
“Professional databases, information
and reference systems” item 11| Vorotnikova M.V. 29.08.
"Educational-methodological and 2022

information support of the discipline”
with the design of Appendix 2




Appendix 1
11. EDUCATIONAL-METHODICAL AND INFORMATION SUPPORT OF DISCIPLINE

a) List of recommended literature:
Core reading

1. Selected topics in nanomedicine / [edited by] Thomas Ming Swi Chang. - New York:
Momentum Press,2012.p. ; cm. -- (Regenerative medicine, artificial cells and nanomedicine ;
vol. 3). - index.ISBN 978-9814472852 -
http://search.ebscohost.com/login.aspx?direct=true&db=e600xww&AN=689741&site=ehost-
live

2. Koprowski, Eugene J. Nanotechnology in Medicine : Emerging Applications / Koprowski,
Eugene J. - [New York, N.Y.] [222 East 46th Street, New York, NY 10017] : Momentum Press.
2012 .- ISBN-13: 978-1-60650-250-1 (e-book). -
http://search.ebscohost.com/login.aspx?direct=true&db=e600xww&AN=501152&site=ehost-
live

Supplementary reading

1. PHealth 2013 : Proceedings of the 10th International Conference on Wearable Micro and Nano
Technologies for Personalized Health. V. 189 / Parv, Liisa, Pharow, Peter, Blobel, Bernd. -
Amsterdam : 10S Press. 2013. -
http://search.ebscohost.com/login.aspx?direct=true&db=e600xww&AN=638732&site=ehost-
live

2. Riva, Giuseppe Annual Review of Cybertherapy and Telemedicine : Advanced Technologies in
Behavioral, Social, and Neurosciences / Riva, Giuseppe, Bouchard, Stéphane, Wiederhold, B.
K.. - Amsterdam : 10S Press. 2011, Series: Studies in Health Technology and Informatics,
v.167. -
http://search.ebscohost.com/login.aspx?direct=true&db=e600xww&AN=395251&site=ehost-
live

Educational-methodical reading

1. Guidelines for Individual work of students for discipline "Nanotechnology in medicine" :
Specialty - 31.05.01 "General medicine”. Form of study: intramural / J. F. Zerkalova, M. V.
Vorotnikova; Ulyanovsk State University, Faculty of Medicine, Department of Human Anatomy.
- Ulyanovsk : UISU, 2021. - 16 p. - HeonyonukoBaHHsIi pecype. - URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/10614
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Appendix 2

11. EDUCATIONAL-METHODICAL AND INFORMATION SUPPORT
OF DISCIPLINE

c¢) Professional databases, information and reference systems:

1. Digital Library System:
1.1. Hudposoii o6pazoBaTenbHbIi pecypc IPRsmart : anekrpoHHO-OMOIMOTEUHAS CHCTEMA :

cair / OOO Kommanus «A#t Ilm Ap Menmua». - Caparos, [2022]. — URL:
http://www.iprbookshop.ru. — Pexum gocTyma: Ui 3aperdcTpHp. IMojib3oBareneil. - TekcT :
AJIEKTPOHHBIN.

1.2. O6pasoBarenshas miatpopma IOPANT : oGpa3oBaTelbHBI pecypc, dIEKTPOHHAS
6ubamorexa : caiit / OO0 DnextponHoe m3narensctBo IOPAUT. — Mocksa, [2022]. - URL:
https://urait.ru. — Pexxum nocryma: s 3aperucTpup. moib3oBaresie. - TeKCT : AJIeKTPOHHBIH.

1.3. ba3za manHbBIX «QnekTpoHHas O6ubmmoreka texuuueckoro BY3a (OBC «KoHcymbTaHT
CTYIEHTa») : AJNEeKTpOHHO-OmOnmuoreyHas cucrema : cait / OOO Ilomutexpecypc. — Mocksa,
[2022]. — URL.: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum mocTyna: Iist 3aperucTpup.
1osb30BaTenen. — TeKCT : 2JIEeKTPOHHBIN.

1.4. KoHcynbTaHT Bpava. DIIGKTPOHHAS MEIUIIMHCKas OMOIMoTeKa : 06a3a JaHHBIX : CaWT /
OOO Beicmiasg mKoJa OpraHU3allMd M YIOpaBJ€HUs 3/paBooxpaHeHuneM-KomruiekcHbIi
MEIUIMHCKUI KoHcanTuHr. — MockBa, [2022]. — URL: https://www.rosmedlib.ru. — Pexum
JOCTyMa: JIJIsl 3apPETUCTPUP. Mosib3oBaTeneil. — TeKCT : 3IeKTPOHHBIM.

1.5. Bonbimasi MemuIMHCKass OMOMUOTEKA : AJIEKTPOHHO-OMOIMOTEYHAs] CHCTEMa : CaWT /
OOO byxkarn. — Tomck, [2022]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum nocryma: s
3apPErUCTPUP. MOJIb30BaTeNeh. — TEKCT : JIEeKTPOHHBIN.

1.6. OBC Jlansb : snexTpoHHO-OMOMMoTeuHas cuctema : cadt / OO0 DBC Jlanb. — CaHKT-
[MerepOypr, [2022]. — URL: https://e.lanbook.com. — Pexum moctyma: jisi 3aperuCcTpHp.
1osb30BaTeen. — TeKCT : 2IIEKTPOHHBIM.

1.7. OBC Znanium.com : 31eKTpOHHO-OMOIMoTeYHass cuctema : caiit / OOO 3HaHuyM. -
MockBa, [2022]. - URL: http://znanium.com . — Pexum gocrtyma : Juis 3aperucTpHp.
MIOJIB30BaTeNeN. - TEKCT : AIEKTPOHHBIN.

1.8. Clinical Collection : HayuHO-uHbOpMaIroHHas 6a3a manaeix EBSCO // EBSCOhost :
[mopran]. — URL: http://web.b.ebscohost.com/ehost/search/advanced?vid=1&sid=9f57a3e1-1191-
414b-8763-97828f9f7e1%40sessionmgrl02 . — Pexxum mocTyma : JUisi aBTOPH3. TOJIb30BaTENICH. —
TekcT : 3MeKTPOHHBIN.

1.9. ba3a manHbIX «Pycckuii Kak MHOCTPAHHBIN» : 3JIEKTPOHHO-00Pa30BaTEIbHBIA pecypc
JUISL THOCTpaHHBIX cTyeHToB : cailT / OO0 Komnanus «A# [lu Ap Menua». — Capatos, [2022]. —
URL: https://ros-edu.ru. — Pexum noctyma: Uit 3aperucTpup. Moib3oBaTeneid. — Tekcr
ANEKTPOHHBIN.

2. Koncyabrantllinioc [DnekTpoHHBINH pecypc]: chpaBouHas mpaBoBas cuctema. /OO0
«Koncynberant [Imtocy - DnexktpoH. naH. - Mocksa : Koncyneraatllmroc, [2022].

3. ba3bl TaHHBIX NEPUOANYECKUX U3TAHUI:

3.1. ba3a mansbIX mepuoanueckux uznanuii EastView : amextponHble x)ypHaimsl / OO0
HBUC. - Mockga, [2022]. — URL: https://dlib.eastview.com/browse/udb/12. — Pexxum noctyna :
JUISl aBTOPH3. MOJIb30BaTeNel. — TeKCT : 3IIEKTPOHHBIM.

3.2. eLIBRARY.RU: HayuyHnas »snexkTpoHHas OuOmmoteka : caiitr / OOO Hayunas
Dnextponnas bubmmoreka. — Mocksa, [2022]. — URL: http://elibrary.ru. — Pexwum moctyma : mis
aBTOPU3. NIOJIb30BATENECH. — TEKCT : JIIEKTPOHHBIN

3.3. DnektpoHnHas Oubnmoreka «M3martenbckoro moma «I'pedenHuxoB» (Grebinnikon) :
anekTpoHHast oubsimoreka / OO0 U] I'pedbennukoB. — MockBa, [2022]. — URL: https://id2.action-
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media.ru/Personal/Products. — Pexum poctyma : uis aBTOpu3. moib3oBareneil. — Tekcr :
3JIEKTPOHHBIMN.

4. @enepasbHasi rocylapcTBeHHas uHPopManuoHHas cucrema «HaunuonaabHasi
3JIEKTPOHHAsI OMOJIHOTEKA» : dIeKTpoHHas Oubinoreka : caiit / ®I'BY PI'b. — Mocksa, [2022]. —

URL: https://H36.pd. — Pexum moctyma : s moib3oBareneidl HaydHoi OubGmmorexku. — Tekcr :
3JIEKTPOHHBIMN.

5. SMART Imagebase : nayuHo-undpopmannonsas 6a3a janusix EBSCO // EBSCOhost :
[mopTai]. - URL: https://ebsco.smartimagebase.com/?TOKEN=EBSCO-

1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741. — Pexum pgocTyna : s aBTOPH3.
noJjip3oBareseid. — M3o0pakeHue : 3IeKTPOHHBIE.

6. ®enepanbHble HHPOPMALMOHHO-00pa30BaTeIbHbIE MOPTAJIbI:

6.1. Ennnoe okHO focTyma K 00pa3oBaTesibHBIM pecypeam : deaepanbhbiii moptan . — URL:
http://window.edu.ru/ . — TeKcT : 3J€KTPOHHBIIA.

6.2. Poccuiickoe obpazoBanue : dhenepanbHbiii moptan / yupenurenb OIAY «OULITO». —
URL: http://www.edu.ru. — TekcT : 3IeKTPOHHBIH.

7. Oopa3oBaTesbHble pecypebl Yal'y:

7.1. DnextponHas OmbnamoreuHas cucrtema Yal'V : momynb «DieKTpoHHas OMOIMOTEKa
ABUC Mera-ITPO / OO0 «J/lata Dkcmpece». — URL: http:/lib.ulsu.ru/MegaPro/Web. — Pexum
JOCTYTIA : JUIA TIOJIb30BaTeIel HayqHOH OMOIMOTeKH. — TEKCT : 3JIeKTPOHHBIN.

CorsiacoBaHo: — /ﬁ -
. - ’ /y 5 o } il ) <
o peys et DU / /J;V%%/g/y{fc S /a7 /G 0% 2

JlofkHocTs cotpyaruka YATHT /‘/?ym&b T jnara



https://нэб.рф/
https://ebsco.smartimagebase.com/?TOKEN=EBSCO-1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741
https://ebsco.smartimagebase.com/?TOKEN=EBSCO-1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741
https://ebsco.smartimagebase.com/?TOKEN=EBSCO-1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741
http://window.edu.ru/
http://window.edu.ru/
http://www.edu.ru/index.php
http://www.edu.ru/
http://lib.ulsu.ru/MegaPro/Web

REVISION SHEET No.2
to the working program « Nanotechnology in medicine » 2021

speciality 31.05.01 General medicine

No | Content of the change or link to the Head of the Signature Date
attached text of the change department,
implementing the
discipline
1. | Introduction of changes to item a) “List
of recommended literature” item 11 f@
"Educational-methodological and Slesareva E.V. Z/)’— 29.08.
information support of the discipline” 2023
with the design of Appendix 1
2. | Introduction of changes to item c)
“Professional databases, information f@
and reference systems” item 11 Slesareva E.V. ﬂﬁ;— 29.08.
"Educational-methodological and 2023

information support of the discipline”
with the design of Appendix 2




1

Appendix 1

1. EDUCATIONAL-METHODICAL AND INFORMATION SUPPORT OF DISCIPLINE

a) List of recommended literature:

1.

Core reading

Remizov, A. N. Medical and biological physics : textbook / A. N. Remizov. - Moscow :
GEOTAR-Media, 2022. - 576 c. - ISBN 978-5-9704-7102-9. - Tekcr : sanexkrpouusiii // DbC
"Koncynbrant crynenTa” : [cait]. - URL :
https://www.studentlibrary.ru/book/ISBN9785970471029.html

Medical informatics for medical school students in EnglishL: lecture course / compiled by S. V.
Ponomarev, N. M. Popova. — Wskesck : UT'MA, 2020. — 56 ¢. — TekcT : 37eKTpOHHBIi //
Jlanb : anexTpoHHO-OMOMMOTeuHas cuctema. — URL: https://e.lanbook.com/book/245366

Supplementary reading

Medical informatics = MudopmaTrika B MEIHIIMHE : TIOCOOUE TS CTYACHTOB YUPEKACHHMA
BBICIIIEr0 00pa3oBaHus, oOyuaromuxcs 1o creruansHocT 1-79 01 01 «JleueOHoe nenmo» [Ha
anri. 513.] : manual for students of higher education institutions studying in the specialty 1-79 01
01 "General Medicine" / C. U. Knunnesuy, E. 1. Haymiok, B. M. 3aBajickas u ap. - ['poaHo :
I'pI'MY, 2020. - 108 c. - ISBN 9789855952979. - Tekcrt : anekrponnsiii // OBC "Bykan™ :
[caitT]. - URL : https://www.books-up.ru/ru/book/medical-informatics-13570186/

Guidelines for students to practical lessons for the discipline "Modern medical information
systems" Specialty - 31.05.01 «General medicine» Form of study: intramural / J. F. Zerkalova,
M. V. Vorotnikova; Ulyanovsk State University, Faculty of Medicine. - Ulyanovsk : UISU,
2019. - 3arn. ¢ skpana; Ha anri. s13.; HeonyOnmkoBaHHBIH pecypc. - DIEKTPOH. TEKCTOBBIE JAaH.
(1 caitn : 369 KO). - Teker : anexrponnsiid. http://lib.ulsu.ru/MegaPro/Download/MObject/5609

Educational-methodical reading

Guidelines for Individual work of students for the discipline "Nanotechnology in medicine™ :
Specialty - 31.05.01 "General medicine". Form of study: intramural / J. F. Zerkalova, M. V.
Vorotnikova; Ulyanovsk State University, Faculty of Medicine, Department of Human Anatomy.
- 2023. - 14 p. - Heony6nukoBaHHsbI pecype. - URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/14770. - Pexxum noctyna: 9bC Yul'VY. - Tekcr :
JJIEKTPOHHBIN.
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Appendix 2

11. EDUCATIONAL-METHODICAL AND INFORMATION SUPPORT
OF DISCIPLINE

c¢) Professional databases, information and reference systems:

1. Digital Library System:

1.1. Lludposoii odpazoBatenbHblii pecypc IPRsmart : anekrpoHHO-0MONIMOTEUHast cucTeMa : cailt /
00O Kowmmanust «Ai ITu Ap Menua». - Caparos, [2023]. — URL: http://www.iprbookshop.ru. —
Pexxum noctyna: juis 3apeructpup. noiab3oBaTenei. - TEeKCT : 3JIeKTPOHHBIM.

1.2. O6pazoBarenbHast miatdopma IOPAUT : 06paszoBaTenbHbIil pecypc, IeKTPOHHAs OHOIHOTEKa
: caiit / 000 DnekrponHoe u3natenbctBo «FOPANMT». — Mocksa, [2023]. - URL: https://urait.ru. —
Pexxum goctymna: ajist 3aperucTpup. nosib3oBareneil. - TeKCT : 3JIeKTPOHHBIM.

1.3. Ba3za pamHbIXx «OnekTpoHHas OubOmmoreka texHuueckoro BVY3a (OBC «KoHcynbraHT
CTYAEHTa») : 3JEKTPOHHO-OubOnmoreyHas cucrema : cadt / OOO «llomutexpecypc». — Mocksa,
[2023]. — URL.: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum mocTyna: 1ist 3aperucTpup.
noJb3oBareneil. — TeKCT : AIIeKTPOHHBIN.

1.4. KoHCynbpTaHT Bpada. DIEKTpOHHAs MEIUIMHCKas OuOmmoreka : 0a3a maHHbIX : caidT / OO0
«Bpicmias mikonia OpraHU3allMd U YIpaBICHUs 3paBOOXpaHeHHEeM-KOMIIEKCHBIM MeIUIMHCKUN
KoHcanTuHr». — Mocksa, [2023]. — URL: https://www.rosmedlib.ru. — Pexum mocryma: mis
3apEeruCTpHp. MOJIb30BaTeNel. — TEKCT : 3MEKTPOHHBIMH.

1.5. bonbmas MeaumuHCKas OMOMMOTEKa : JJIEKTPOHHO-OMOIMoTedHast cucrema : cait / OO0
«bykam». — Tomck, [2023]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum moctyna: mis
3apPErUCTPUP. MOJIb30BaTENEH. — TEKCT : JIIEKTPOHHBIN.

1.6. OBC Jlanb : snekTpoHHO-OMOMMoTeyHas cucrema : cadt / OO0 DBC «Jlanp». — CaHKT-
[MerepOypr, [2023]. — URL: https://e.lanbook.com. — Pexum poctyma: Juis 3aperucTpHp.
nosb30BaTenen. — TeKCT : 2JIEKTPOHHBIN.

1.7. OBC Znanium.com : 3JeKTpoHHO-OMOIHMoTeuHass cuctema : cat / OO0 «3HaHHyM». -
Mocksa, [2023]. - URL: http://znanium.com . — Pexum pgoctyma : Uil 3aperduCTpUp.
MIOJIB30BaTeNel. - TEKCT : AIEKTPOHHBIN.

2. KoncyabtantIlimoc [OnextpoHHbIl pecypc]: cmpaBouHas mpasoBas cucrema. / OOO
«Koncyabrant [lmocy» - DnektpoH. gaH. - Mocksa : KoncynerantlLitoc, [2023].

3. ba3bl JaHHBIX NEPUOANYECKUX U3TAHUIL:

3.1. eLIBRARY.RU: nayunas snekrponHas 6ubmmoteka : cadt / OOO «Hayunass DnexTpoHHas
bubmuoreka». — Mocka, [2023]. — URL: http://elibrary.ru. — Pexwum moctyma : s aBTOpHS3.
oJIb30BaTese. — TEeKCT : AIEeKTPOHHBIN

3.2. DOnextponHas Oubnuoreka «M3natensckoro goma «I'pebennukoBy (Grebinnikon)
anekTponHas Oubmmoreka / OOO WJ] «['pebennmkoB». — Mocksa, [2023]. — URL:
https://id2.action-media.ru/Personal/Products. — Pexwum noctyma : ajas aBTOpH3. MOJIb30BATEICH. —
TekcT : 31MeKTPOHHBIN.

4. @enepanbHasi rocygapcrBeHHasi uHGopmanuonHasi cucrema «HaunmonanbHas
3JIeKTPOHHAsi OMOJIMOTEeKa» : DIeKTpoHHas oubnmoTeka : caiit / ®I'BY PI'B. — Mocksa, [2023]. —
URL: https://36.pd. — Pexxum goctyna : Juis mosib3oBaTeneil HayuyHoi OuOmmorexku. — Teker :
AJIEKTPOHHBIH.

5. Poccuiickoe oOpa3zoBanme : ¢enepanbHbiii nopran / yupeaurenb OIAY «OULTO». — URL:
http://www.edu.ru. — TeKCT : 3JEeKTPOHHBIIA.

6. DuexkTpoHHasi OudamoTeuHasi cucrema Yal'y : Monynbs «3nekrponHas oubmmorexa» ABUC
Mera-TTPO / OO0 «Jlara Dxcmpeccy». — URL: http:/lib.ulsu.ru/MegaPro/Web. — Pexxum goctyna :
JUTSI TIOJTh30BaTeNe HayqHOH OUOIHOTEKU. — TEKCT : 3NEKTPOHHBIMH.
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