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1. ABOUTTHE WRITING OF THE DISCIPLINE


	Name
Indicators
	Field of knowledge,
specialty, subject specialty (specialization), educational program, educational level
	Characteristic
Training
Discipline

	Number of credits – 6
	Educational level:
Third (educational and scientific)


Field of knowledge:
22 Healthcare


Speciality:
221 Dentistry


Educational program:
Dentistry



	Full-time
teaching
	Extramural form
teaching

	
	
	Discipline status

	
	
	Custom

	
	
	Year of preparation:

	Number of modules – 2
	
	1
	1

	
	
	Semester:

	Content modules – 4
	
	And
	Ii

	Total number of hours – 180
	
	Lecture:

	
	
	16
	14

	Weekly Hours:
for full-time education:

classroom – 21 (I semester)
                     – 20 (second semester)
independent work  –20



for extramural education:

classroom –– 21 (I semester)
                     – 20 (second semester)
independent work – 20

	
	Practical (seminar):

	
	
	14
	16

	
	
	Laboratory:

	
	
	-
	-

	
	
	Independent work:

	
	
	60
	60

	
	
	Type of control: 

	
	
	Withalik
	Ekzamen

	
	
	Form of control:

	
	
	Ina dream
	Kombinated





2. META ACADEMIC DISCIPLINE

The purpose of studying the discipline "Biomaterial Science in Dentistry" is to study methods and models for thestructure and study of the biological compatibility of materials with tissues of the human body in dentistry.


3. PEREDUMOVY FOR THE STUDY OF THE DISCIPLINE

[bookmark: _Hlk36751191]The prerequisites for studying the discipline "Biomaterial Science in Dentistry" is the mastery of the following educational components (academic disciplines) of the educational and scientific program "Dentistry":
on the basis of OS "Master", OCD "Specialist"						
OK (mandatory components of the educational and scientific program "Dentistry"):
OK 01. Foreign language for communication in the scientific and pedagogical environment;
OK 02. Theory and methodology of classical and modern philosophy;
OK 03. Presentation of scientific results, creation of intellectual property objects and management of scientific projects;	
OK 04. Innovations in modern pedagogy, organization and conduct of training sessions;
OK 05. Modern information technologies.	



4. ABOUTEXPECTED LEARNING OUTCOMES

[bookmark: _Toc373770121]The study of the discipline involves the formation and development of programmatic learning outcomes in applicants for higher education in accordance with the standard of higher education in the specialty 221 Dentistry and the educational program "Dentistry":
As a result of studying the discipline, the student should know:
· Selection of modern materials in the dental market;
· Chemical and physical properties of biomaterials;
· Advantages and disadvantages of biomaterials;
· Biological compatibility with tissues of the human body;
· Influence of biomaterials on tissue regeneration;
· The choice of material for the future orthopedic structure;
· Methods of soft and hard tissue transplantation in bone plastics;
· Bone and cartilage fillers, their properties, biocompatibility with body tissues;
· Biomaterials in therapeutic dentistry, use, biological compatibility with periodontal tissues;
· Bimaterials in surgical dentistry, material selection, methods of performing flap operations;
· Biomaterials in orthopedic dentistry, biocompatibility with hard tissues of teeth, choice of methods for planning orthopedic construction.


In accordance with the educational program "Biomaterial Science in Dentistry", the study of the discipline should ensure that higher education applicants achieve the following programmatic learning outcomes (PRN)::

	Programmatic learning outcomes
	Cipher PRN

	Modern advanced conceptual and methodological knowledge in the field of dentistry and related fields of knowledge.
	PRN1.1

	To formulate the goal of their own scientific research in the context of the world scientific process, to realize its relevance and importance for the development of other branches of science.
	PRN 2.1

	The ability to form a team of researchers to solve a local problem (formulation of a research problem, working hypotheses, collection of information, preparation of proposals).
	PRN 2.4

	Monitor scientific sources of information regarding the studied problem. 

	PRN 2.8

	Ability to determine the principles and methods of research using interdisciplinary approaches. 

	PRN 2.10

	It is qualified to reflect the results of scientific research in scientific articles in professional journals, to conduct a constructive dialogue with reviewers and editors. 

	PRN 3.2

	Act, adhering to the principles of social responsibility, on the basis of ethical considerations (motives). 

	PRN 4.2

	Make informed decisions, motivate people and move towards a common goal.
	PRN 4.4



Expected learning outcomes that should be achieved by students after mastering the discipline "Biomaterial Science in Dentistry":

	Expected learning outcomes in the discipline
	Cipher PRN

	Act, adhering to the principles of social responsibility, on the basis of ethical considerations (motives). 

	PRN 4.2

	Monitor scientific sources of information regarding the studied problem. 

	PRN 2.8

	It is qualified to reflect the results of scientific research in scientific articles in professional journals, to conduct a constructive dialogue with reviewers and editors. 

	PRN 3.2

	Make informed decisions, motivate people and move towards a common goal.
	PRN 4.4

	Modern advanced conceptual and methodological knowledge in the field of dentistry and related fields of knowledge.
	PRN1.1

	Ability to determine the principles and methods of research using interdisciplinary approaches. 

	PRN 2.10

	The ability to form a team of researchers to solve a local problem (formulation of a research problem, working hypotheses, collection of information, preparation of proposals).
	PRN 2.4

	To formulate the goal of their own scientific research in the context of the world scientific process, to realize its relevance and importance for the development of other branches of science.
	PRN 2.1




5. FROMDIAGNOSTIC ASOBA AND TOEVALUATION RHETERIA 
LEARNING OUTCOMES

Assessment tools and methods for demonstrating learning outcomes

 The means of evaluation and methods of demonstrating learning outcomes in the discipline are: 

When assessing students' knowledge, preference is given to standardized control methods: testing (oral, written, computer), structured written works, structured control of practical skills.
The grade in the discipline is defined as the average of the grades for the two modules into which the discipline is structured.
The score for the module is defined as the sum of the assessments of the current learning activity and the assessment of the final modulecontrol and is expressed ona 1,00 point system.



Distribution of points received by applicants for higher education (module 1)

	Current assessment and independent work
	Modular control work
	Amount

	T1
	T2
	T3
	T4
	T5
	T6
	T7
	20
	100

	10
	10
	10
	10
	10
	10
	10
	
	



Distribution of points received by applicants for higher education (module 2)

	Current assessment and independent work
	Modular control work
	Amount

	T1
	T2
	T3
	T4
	T5
	T6
	T7
	T8
	20
	100

	10
	10
	10
	10
	10
	10
	10
	10
	
	




Onthe appreciation of certain types of educational work on the discipline

	Type of activity of the applicant for higher education
	Module 1
	Module 2

	
	Quantity
	Maximum points (total)
	Quantity
	Maximum points (total)

	Practical (seminar) classes 
	7
	40
	8
	40

	Laboratory classes (admission, execution and protection)
	-
	-
	-
	-

	Komp'e testing in thematic assessmentand
	2
	10
	2
	10

	Written testing in thematic assessment
	2
	10
	2
	10

	Presentation 
	1
	10
	1
	10

	Abstract
	1
	10
	1
	10

	Modular control work
	1
	20
	1
	20

	Together
	
	100
	
	100



Criteria for evaluating a modular test

The score for the module is defined as the sum of the assessments of current educational activities and the assessment of the final module control and is expressed on a 100 point system.


Criteria forevaluating the final semester control

The grade in the discipline is defined as the average of the grades for the two modules into which the discipline is structured.


	Score for 
100-point scale
	ECTS assessment
	Score on a national scale

	
	
	Differentiated
	Undifferentiated

	90 – 100
	And
	Perfectly
	Enrolled

	82-89
	Into
	well
	

	74-81
	C
	
	

	64-73
	D
	Satisfactory
	

	60-63
	E 
	
	

	35-59
	Fx
	unsatisfactory with the possibility of reassembly
	unaccounted for with the possibility of reassembly

	0-34
	F
	unsatisfactory with the obligatory re-study of the discipline
	unaccounted for with mandatory re-study of the discipline




6. PROGRAM OF THE DISCIPLINE

6.1. The content of the discipline
Module 1. The concept of living and inanimate biomaterials. Diversity of origin. Structure and properties. 
Content module 1. Biomaterials of inorganic origin: metals, ceramics, polymers. structure and properties. Biological compatibility with body tissues. 	
Topic 1.  The concept of living and inanimate materials. Classification. Structure, chemical and physical properties of materials.
Topic 2. Metals. Classification, chemical structure, biocompatibility with tissues of the human body. Alloys of metals.
Topic 3. Ceramics. Classification, chemical and physical properties. Concept of bioceramics. Definition, properties, difference. Biological compatibility with living tissues.
Topic 4. Polymeric materials. Classification, chemical and physical properties. Types of monomers. Mechanism of formation of polymer masses from monomers.
Content module 2. Biomaterials of organic origin: living tissues, bone and cartilage fillers.
Topic 1.  Polymer composites. Biocomposites. Definition, classification, structure, physical and chemical properties. Biological compatibility with body tissues.
Topic 2. Soft tissue grafts. Epithelial tissue, inductive membranes, autografts. Use of gingival margin plastic in dentistry.
Topic 3. Bone and cartilage fillers, types, their properties, biocompatibility with body tissues, methods of use.
Module 2. Use of biomaterials in the fields of dentistry. 
Content module 3. Transplantation and implantation in dentistry. Operations of bone and cartilage plastics.
Topic 1. Transplantation in dentistry. Types: autotransplantation, isotransplantation, allotransplantation, xenotransplantation.
Topic 2. Bone and cartilage grafts. Principles and methods of transplantation of bone and cartilage tissues. Osteogenic and osteoinductive therapy.
Topic 3. Intraosseous dental implants. Materials manufacturing. Biological compatibility with bone tissue. Osseointegration of dental implants.
	Content module 4.  The use of biomaterials in various branches of dentistry and medicine.
Topic 1. Biomaterials in therapeutic dentistry, use, biological compatibility with periodontal tissues.
Topic 2.  Biomaterials in surgical dentistry, material selection, metodi performing flap operations.
Topic 3. Biomaterials in orthopedic dentistry, biocompatibility with hard tissues of teeth, choice of methods for planning orthopedic construction.
Topic 4. Emergency conditions that are triggered by allergic reactions to biomaterials.
Topic 5. Biomaterials in general medicine.


[bookmark: _Hlk36644116]6.2.  The structure of the discipline

	Titles of content modules and topics
	Number of hours

	
	 Form of study:

	
	Just
	including

	
	
	Lecture
	practical (seminar)
	Laboratory
	individual work
	Self
Work

	1st semester

	Module 1

	Topic 1. The concept of living and inanimate materials. Classification. Structure, chemical and physical properties of materials.
	8
	2
	2
	
	
	4

	Topic 2. Metals. Classification, chemical structure, biocompatibility with tissues of the human body. Alloys of metals.
	8
	2
	2
	
	
	4

	Topic 3. Ceramics. Classification, chemical and physical properties. Concept of bioceramics. Definition, properties, difference. Biological compatibility with living tissues.
	8
	2
	2
	
	
	4

	Topic 4. Polymeric materials. Classification, chemical and physical properties. Types of monomers. Mechanism of formation of polymer masses from monomers.
	8
	2
	2
	
	
	4

	Topic 5. Polymer composites. Biocomposites. Definition, classification, structure, physical and chemical properties. Biological compatibility with body tissues.
	8
	2
	2
	
	
	4

	Topic 6.  Soft tissue grafts. Epithelial tissue, inductive membranes, autografts. Use of gingival margin plastic in dentistry.
	12
	4
	2
	
	
	6

	Topic 7.  Bone and cartilage fillers, types, their properties, biocompatibility with body tissues, methods of use.
	10
	2
	2
	
	
	6

	Modular control work
	
	
	
	
	
	

	Total per module
	90
	16
	14
	
	
	60

	2nd semester

	Module 2

	Topic 8. Transplantation in dentistry. Types: autotransplantation, isotransplantation, allotransplantation, xenotransplantation.
	8
	2
	2
	
	
	4

	Topic 9.  Bone and cartilage grafts. Principles and methods of transplantation of bone and cartilage tissues. Osteogenic and osteoinductive therapy.
	10
	2
	2
	
	
	6

	Topic 10. Intraosseous dental implants. Materials manufacturing. Biological compatibility with bone tissue. Osseointegration of dental implants.
	8
	2
	2
	
	
	4

	Topic 11. Biomaterials in therapeutic dentistry, use, biological compatibility with periodontal tissues.
	8
	2
	2
	
	
	4

	Topic 12. Biomaterials in surgical dentistry, material selection, metodi performing flap operations.
	10
	2
	2
	
	
	6

	Topic 13. Biomaterials in orthopedic dentistry, biocompatibility with hard tissues of teeth, choice of methods for planning orthopedic construction.
	10
	2
	2
	
	
	6

	Topic 14. Emergency conditions that are triggered by allergic reactions to biomaterials.
	10
	2
	2
	
	
	6

	Topic 15.  Biomaterials in medicine.
	6
	
	2
	
	
	4

	Modular control work
	
	
	
	
	
	2

	Total per module
	90
	14
	16
	
	
	60



6.3.  Tema practical (seminar, laboratory) classes

	№
s/n
	Topic name
	Quantity
Hours

	
	
	Day
	Correspondence

	1
	The concept of living and inanimate materials. Classification. Structure, chemical and physical properties of materials.
	2
	2

	2
	Metals. Classification, chemical structure, biocompatibility with tissues of the human body. Alloys of metals.
	2
	2

	3
	Pottery. Classification, chemical and physical properties. The concept of bioceramics. Definition, properties, difference. Biological compatibility with living tissues.
	2
	2

	4
	Polymeric materials. Classification, chemical and physical properties. Varieties of monomers. The mechanism of formation of polymer masses from monomers.
	2
	2

	5
	Polymer composites. Biocomposites. Definition, classification, structure, physical and chemical properties. Biological compatibility with body tissues. 
	2
	2

	6
	Soft tissue grafts. Epithelial tissue, inductive membranes, autografts. Use of gingival margin plastic in dentistry. 

	2
	2

	7
	Bone and cartilage fillers, types, their properties, bioscompatibility with body tissues, methods of use.
Modular control No1.
	2
	2

	8
	Transplantation in dentistry. Varieties: autotransplantation, isotransplantation, allotransplantation, xenotransplantation.
	2
	2

	9
	Bone and cartilage grafts. Principles and methods of bone and cartilage tissue transplantation. Osteogenic and osteoinductive therapy.
	2
	2

	10
	Intraosseous dental implants. Materials of manufacture. Biological compatibility with bone tissue.  Osseointegration of dental implants.
	2
	2

	11
	Biomaterials in therapeutic dentistry, use, biological compatibility with periodontal tissues.
	2
	2

	12
	Biomaterials in surgical dentistry, material selection, methods of performing flap operations.
	2
	2

	13
	Biomaterials in orthopedic dentistry, biocompatibility with hard tissues of teeth, choice of methods for planning orthopedic construction.
	2
	2

	14
	Emergency conditions that are triggered by allergic reactions to biomaterials.
	2
	2

	15
	 Biomaterials in medicine.
Modular control No2.
	2
	2

	Together
	30
	30



[bookmark: _Hlk36644374]6.4. Independent work

	№
s/n
	Topic name
	Quantity
Hours

	
	
	Day
	Correspondence

	1
	Module No1.
The concept of living and inanimate materials. Classification. Structure, chemical and physical properties of materials. 
	4
	4

	2
	Metals. Classification, chemical structure, biocompatibility with tissues of the human body. Alloys of metals.
	4
	4

	3
	The structure of the crystal lattices of metals, physical properties (melting point, modulus of elasticity).
	6
	6

	4
	Corrosion of metals. The effect of corrosion on the biocompatibility of the material.
	4
	4

	5
	Pottery. Classification, chemical and physical properties. The concept of bioceramics. Definition, properties, difference. Biological compatibility with living tissues.
	4
	4

	6
	Amorphous and crystalline ceramics: differences, features of the atomic structure. 
	4
	4

	7
	Ceramic manufacturing technologies. Heat treatment. Laboratory methods for the manufacture of ceramic structures.
	6
	6

	8
	Polymeric materials. Classification, chemical and physical properties. Varieties of monomers. The mechanism of formation of polymer masses from monomers.
	4
	4

	9
	Plastics. The chemical structure of plastics. Physical properties. Types of plastics. 
	4
	4

	10
	Polymer composites. Biocomposites. Definition, classification, structure, physical and chemical properties. Biological compatibility with body tissues.
	6
	6

	11
	Micro and macro-filled composites. Types of composite materials, dimensions of filler particles.
	4
	4

	12
	Composites. Difference from composites. Biological compatibility with hard tissues of teeth.
	4
	4

	13
	Soft tissue grafts. Epithelial tissue, inductive membranes, autografts. Use of gingival margin plastic in dentistry. 
	6
	6

	
	Total for module No1
	60
	60

	14
	Module  No2
Collection of material for soft tissue plastic surgery. Methods of tissue plastic surgery. Treatment of gum recession.
	4
	4

	15
	Bone and cartilage fillers, types, their properties, bioscompatibility with body tissues, methods of use.
	4
	4

	16
	Methods and techniques of bone grafting. Sinus lifting. 
	6
	6

	17
	Transplantation in dentistry. Varieties: autotransplantation, isotransplantation, allotransplantation, xenotransplantation.
	6
	6

	18
	Bone and cartilage grafts. Principles and methods of bone and cartilage tissue transplantation. Osteogenic and osteoinductive therapy.
	4
	4

	19
	Intraosseous dental implants. Materials of manufacture. Biological compatibility with bone tissue.  Osseointegration of dental implants.
	4
	4

	20
	Dental implants: methods of installing dental implants.
	4
	4

	21
	Biomaterials in therapeutic dentistry, use, biological compatibility with periodontal tissues.
	6
	6

	22
	Biomaterials in surgical dentistry, material selection, methods of performing flap operations.
	4
	4

	23
	Biomaterials in orthopedic dentistry, biocompatibility with hard tissues of teeth, choice of methods for planning orthopedic construction.
	6
	6

	24
	Emergency conditions that are triggered by allergic reactions to biomaterials.
	4
	4

	25
	Allergic reactions of immediate type. Anaphylactic shock, angioedema, urticaria.
	4
	4

	26
	Biomaterials in medicine.
	4
	4

	
	Total for module No2
	60
	60

	
	Just
	120
	120



7. LIST OF QUESTIONS SUBMITTED FOR FINAL CONTROL

1. [bookmark: _Hlk36649469]Biomaterials of inorganic origin. 
2. [bookmark: _Hlk36725123]Biomaterials of organic origin.
3. [bookmark: _Hlk36725205][bookmark: _Hlk36647986]Metals and alloys used in dentistry.
4. [bookmark: _Hlk36725315]Stainless steel. The percentage of metals in the alloy.
5. Corrosion of metals, effect on biological compatibility with periodontal tissues.
6. [bookmark: _Hlk36651414]Pottery. Classification, chemical and physical properties.
7. [bookmark: _Hlk36725388]The concept of bioceramics. Definition, properties, difference. Biological compatibility with living tissues.
8. [bookmark: _Hlk36725462]Ceramic manufacturing technologies. Heat treatment. Laboratory methods for the manufacture of ceramic structures.
9. [bookmark: _Hlk36725532][bookmark: _Hlk36653599]Polymeric materials. Classification, chemical and physical properties.
10. [bookmark: _Hlk36725829]Varieties of monomers. The mechanism of formation of polymer masses from monomers.
11. [bookmark: _Hlk36725667]Plastics. The chemical structure of plastics. Physical properties. Types of plastics.
12. [bookmark: _Hlk36655183]Polymer composites. Biocomposites. Definition, classification, structure, physical and chemical properties. Biological compatibility with body tissues.
13. [bookmark: _Hlk36725147]Micro and macro-filled composites. Types of composite materials, dimensions of filler particles.
14. [bookmark: _Hlk36725223]Composites. Difference from composites. Biological compatibility with hard tissues of teeth.
15. [bookmark: _Hlk36725842][bookmark: _Hlk36656459]Soft tissue grafts. Epithelial tissue, inductive membranes, autografts.
16. [bookmark: _Hlk36725477]Collection of material for soft tissue plastic surgery. Methods of tissue plastic surgery. Treatment of gum recession.
17. [bookmark: _Hlk36669847]Bone and cartilage fillers, types, their properties, bioscompatibility with body tissues, methods of use.
18. [bookmark: _Hlk36725686][bookmark: _Hlk36669941]Methods and techniques of bone grafting. Sinus lifting.
19. [bookmark: _Hlk36725328]Transplantation in dentistry. Varieties: autotransplantation, isotransplantation, allotransplantation, xenotransplantation.
20. [bookmark: _Hlk36725251]Bone and cartilage grafts. Principles and methods of bone and cartilage tissue transplantation. Osteogenic and osteoinductive therapy.
21. [bookmark: _Hlk36725497]Intraosseous dental implants. Materials of manufacture. Biological compatibility with bone tissue.  Osseointegration of dental implants.
22. [bookmark: _Hlk36725160]Dental implants: methods of installing dental implants.
23. Biomaterials in therapeutic dentistry, use, biological compatibility with periodontal tissues.
24. [bookmark: _Hlk36725338]Biomaterials in surgical dentistry, material selection, methods of performing flap operations.
25. [bookmark: _Hlk36725763]Biomaterials in orthopedic dentistry, biocompatibility with hard tissues of teeth, choice of methods for planning orthopedic construction.
26. [bookmark: _Hlk36725415]Allergic reactions of immediate type. Anaphylactic shock, angioedema, urticaria.
27. [bookmark: _Hlk36725628]Biomaterials in medicine.
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