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The complexity of the discipline 
 

Semester 
Amount 

of 
credits 

ECTS 

Type of occupation 
Number 
of hours 

IWS 

The 
amount 

of 
hours 

form 
of 

control

the number of contact hours
Number 
of hours 
IWST 

Total 
hours Lectures

Practical 
lessons

Laboratory
lessons 

1 2 3 15 15 - thirty 60 thirty 90 Course 
work

 
The purpose of discipline 
The purpose of discipline "General methods for the synthesis of nanomaterials" is to prepare 

a student for research, production and technology, design and pedagogical activity in the 
synthesis of nanomaterials. 

 
Problems of the discipline 
Discipline objectives are: to give undergraduates knowledge of the methods of synthesis of 

highly dispersed nanoparticles of metals, alloys, compounds; 
- The ability to give undergraduates to study the dimensional characteristics, evaluation of 

physical and mechanical characteristics of nanomaterials; 
- Give undergraduates presentation on methods of mechanical, physical and chemical 

synthesis of nanomaterials; 
- Practical skills to undergraduates at the choice of the method of synthesis and its use in 

industry. 
As a result of studying the discipline masters should: 
have an idea: 
- The methods of mechanical, physical and chemical synthesis of nanomaterials; 
- On how to study the characteristics of size, 
-o principles choice of the synthesis method depending on the specific application of the 

nanomaterial; 
know: 

- Methods for producing nanoscale materials; 
- Mechanisms for the formation of nanoscale materials; 
- Particular properties of nanoscale materials 

be able to: 
- Choose the method of synthesis of nanomaterials; 
- Examine the dimensional characteristics of nanomaterials; 
- Choose the equipment for the synthesis of nanomaterials. 

Prerequisites 
- 

Postrekvizity 
Module Technology nanopowders. 

 
Thematic plan of discipline 

Name of section (themes) 
The complexity of occupations, hours. 

lectures practical laboratory IWST IWS 
1. 1. Introductory lecture. The 
objectives and content of the 
course.Common understanding of the 
methods of synthesis of nanomaterials 

1 1 - 2 2 

2. Classification of methods for the 2 2 - 2 2 



synthesis of nanomaterials 
2.1. The main methods for the 
synthesis of nanomaterials "bottom - 
up". 
2.2 Basic methods for the synthesis of 
nanomaterials on a "top - down" 
3. Physical methods for the synthesis 
of nanomaterials 
3.1. MBE. 
3.2 Method evaporation followed by 
controlled growth in an inert 
atmosphere, and 
stabilized nanoparticles. 
3.3 Methods of lithography. 

2 2 - 8 8 

4. Chemical methods for the 
synthesis of nanomaterials. 
4.1 The sol-gel synthesis method. 
4.2 Synthesis in micelles. 
4.3 Chemical precipitation. 
4.4 The removal of one of the 
components of a heterogeneous 
system. 

2 2 - 8 8 

5. Mechanochemical synthesis of 
nanomaterials. 

2 2 - 2 2 

6. The gas-phase synthesis of 
nanomaterials. 

2 2 - 2 2 

7. Mechanochemical detonation 
synthesis and electric explosion. 

2 2 
 

4 4 

8. The formation and growth of 
nanoparticles. 

2 2 
 

2 2 

TOTAL: 15 15 - thirty thirty 
 
The criteria for assessment of knowledge of undergraduates 
 
The final grade is determined by the assessment of the discipline of the course work and the 

protection of the value of up to 100% in accordance with the table. 
 

Based on letter 
system 

The digital 
equivalent of letter 

grade 

The percentage 
of learned 
knowledge 

Based on 
Traditional 

system 
A 
A- 

4.0 
3.67 

95-100 
90-94 

Excellent 

B + 
AT 
AT- 

3.33 
thirty 
2.67 

85-89 
80-84 
75-79 

Good 

C + 
FROM 
FROM- 
D + 
D 

2.33 
20 
1.67 
1.33 
10 

70-74 
65-69 
60-64 
55-59 
50-54 

Satisfactorily 



F 0 0-49 Disappointing on 
 
Evaluation of "A" (excellent) is exposed in the event that graduate student during the 

semester showed excellent knowledge on all programmatic issues of discipline, as well as 
themes of independent work, regularly handed milestone tasks, show independence in learning 
theoretical and practical questions on the main program under study discipline, as well as 
extracurricular issues successfully completed and defended his course work. 

The rating "A-" (excellent) requires an excellent knowledge of the basic laws and processes, 
concepts, the ability to generalize the theoretical issues of discipline, regular delivery of many 
foreign assignments for classroom and independent work, the successful implementation and 
protection of the course work. 

The rating "B +" (good) is exposed in the event that graduate student showed good and 
excellent knowledge on discipline, regularly handed over semester mainly on the job as 
"excellent" and some "good", successfully completed and defended his course work. 

The rating "B" (good) is exposed in the event that graduate student showed good knowledge 
of the issues that reveal the main content of a particular subject disciplines, as well as themes of 
independent work, regularly handed semester assignment as "good" or "excellent", successfully 
completed and defended coursework. 

The rating "B -" (good) exhibit undergraduate in the event that he is well-versed in the 
theoretical and applied problems of discipline both in classroom and on topics IWS, but 
occasionally gave in semester milestone tasks and had cases retake semester assignments on the 
discipline, successfully completed and defended his course work. 

Evaluation of "C +" (satisfactory) exhibited undergraduate in if he has questions of 
conceptual nature for all types of classroom and IWS could reveal the contents of the individual 
modules of discipline, shall be "good" and "satisfactory" semester assignments, fulfilled and 
protected coursework. 

Estimation of the "C" (fair) exhibition in undergraduate if he owns the conceptual nature of 
the issues for all types of classroom and IWS could reveal the contents of the individual modules 
of discipline, shall be "satisfactory" semester assignments, fulfilled and defended his course 
work. 

The rating "C" (fair) exhibition in undergraduate when a student during the semester are 
regularly handed semester assignment, but for classroom and IWS speaks only in general terms 
and can explain only some patterns and their understanding within a particular subject, 
performed and defended his course work. 

Evaluation of «D +» (satisfactory) exhibited undergraduate in the event that he regularly 
gave semester assignments for classroom and IWS speaks only in general terms and can explain 
only some patterns and their understanding within a particular subject, executed and defended 
his course work. 

Evaluation of «D» (satisfactory) exhibited in the undergraduate if he regularly gave semester 
assignments for classroom and IWS has the minimum amount of knowledge and allowed 
absences, but fulfilled and defended his course work. 

Evaluation of «F» (unsatisfactory) exhibited when undergraduate practically owns the 
minimum theoretical and practical classroom material and IWS for the discipline, regularly 
attends classes and does not hand semester time job is not finished or not protected coursework. 

Landmark control carried out on the 7.14-weeks of training and formed the basis of the 
following controls: 

 

Type of 
control 

% -
The 
content 
of th 

Academic Training, Week 

Total%
1 2 3 4 5 6 7 8 9 10 eleven 12 13 14 15

Attendance 0.13 * * * * * * * * * * * * * * * 2 



Lecture 
notes 

0.2 * * * * * * * * * * * * * * * 3 

IWST 2 * * * * * * * * * * 20 
IWS 5 * * * 15 
Landmark 
control 

10 
      * 

      * 
 

20 

Total (for 
certification)        thirty

      thirty
 

60 

Exam 40 40 
In total 

                100 

 
Policies and Procedures 
In the study of discipline "Preparation of ores for smelting" I beg to observe the following 

rules: 
1. Do not be late for class. 
2. Do not miss classes without good reason, in case of illness please submit a certificate, in 

other cases - an explanatory note. 
3. The duties of a student includes access to all kinds of activities. 
4. According to the calendar schedule of the educational process to take all kinds of control. 
5. Missed practical and laboratory classes to fulfill the specified time teacher. 
6. In case of default setting, the final assessment is reduced. 
7. Actively participate in the learning process, to support the constructive feedback on all 

sessions. 
8. Be polite and friendly to fellow students and teachers. 
 
Thematic plan of independent work of a student with a teacher 
 

Name of the theme 
IWST 

The purpose 
of 

employment 

Form of The content of the job Recommended 
reading 

1 2 3 4 5 
Theme 1. The 
function of materials 
derived technique of 
"bottom - up" and 
"top - down". 

Increased 
knowledge on 
the subject 

Conference The study of the 
classification 
ofnanomaterials 
anddestination obtained 
by the methods of 
synthesis 

[1 -6] 

Theme 2. Physical 
methods of 
synthesis of 
nanomaterials. 

Increased 
knowledge on 
the subject 

Seminar The study ofnanomaterial
prepared by molecular 
beam epitaxy, 
nanolithography.Principle
stabilize the nanoparticles
obtained by evaporation 
followed by controlled 
growth in an inert 
atmosphere. 

[1- 6] 

Theme 3. Methods 
for the synthesis of 
nanomaterials in the 

Increased 
knowledge on 
the subject 

Seminar X Learning 
basicmethods of 
synthesis in the 

[1- 4], [6] 



micelles. micelles and control the 
properties of 
nanomaterials. 

Theme 4. The 
mechanisms and 
kinetics of the gas-
phase method for 
the synthesis of 
nanomaterials 

Increased 
knowledge on 
the subject 

Paperwork The study of the 
mechanisms and 
kinetics of the gas-
phase method for the 
synthesis of 
nanomaterials 

[1-11] 

Subject 5. The 
structure of the 
materials obtained 
by the methods of 
the explosion. 

Increased 
knowledge on 
the subject 

Presentation Truktury studymaterials 
obtained by the 
methods of the 
explosion, a 
comparative analysis of 
nanomaterials obtained 
by mechanochemical, 
detonation synthesis 
and an Electric 

[1 13] 

Topic 6 The 
formation and 
growth of 
nanoparticles 

Increased 
knowledge on 
the subject 

Presentation Characteristics of the 
formation and growth 
of nanoparticles.Study 
of the effect on the 
degree of supercooling 
properties of the 
material teaches. 

[1 -13] 

 
Threads of control tasks for IWS 
 
1 Individual job of choosing a method of synthesis for a particular nanomaterial. 
2 individual tasks to study the characteristics of nanomaterials depending on the method of 

synthesis. 
 
Timetable for implementation and delivery tasks for the discipline 
 

Type of control 
The purpose and 
content of the job 

Recommended 
literature 

Durations of 
the 

performance 

form of 
control 

Deadline 

Interrogatories 
number 1 

Securing the 
theoretical 

knowledge and 
practical skills 

[1] [2] [3] [5] 
lecture notes 

1 contact hour Landmark 7- Week 

Report IWS 
(theme 1) 

Control of 
theoretical 
knowledge. 

[1], [2], [4], 
[5], [7] 

7 weeks Current 7 th week 

Interrogatories 
number 2 

Securing the 
theoretical 

knowledge and 
practical skills 

[1], [2], [6] 
lecture notes 

1 contact hour Landmark 14 th 
week 

Report IWS 
(theme 2) 

Control of 
theoretical 
knowledge 

[1], [2], [4], 
[5], [7] 

7 weeks Current 14 th 
week 



Exam Checking the 
assimilation of the 
material discipline

The entire list of 
basic and 
additional 
literature 

2 contact hours Outcome During 
the 

session, 
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Example topics of coursework: 

1. Ultra-nanomaterials based on titanium. 
2. The relevance of the production of nano or ultrafine materials. 
3. Physical methods for nanomaterials? 
4. The method of controlled crystallisation of amorphous materials? 
5. Ultra-vanadium-based nanomaterials? 
6. The essence of the method of molecular-beam epitaxy? 
7. Application of physical methods for the synthesis of nanomaterials? 
8. Synthesis nanoamorfnyh metallic material (nanostёkl)? 
9. Synthesis alumina based nanomaterials? 
10. . Properties synthesis of nanoparticles based on vanadium? 



 
List of Questions: 

 
1. What are the main methods of obtaining nanopowders of chemical? 
2. What are the features and benefits of a mechanical method of obtaining nanostructures? 
3. What chemical methods for fabricating nanostructures? 
4. What are some ways you can get the nanoparticles of precious metals? 
5. Which substances can be used as reducing agents in the preparation of the nanoparticles of 
gold and silver? 
6. Why is the excess surface energy of nanoparticles? 
7. Why is enhanced germicidal silver nanoparticles? 
8. By what mechanism there is a restoration of silver nanoparticles using citrate ions? 
9. Give examples of biological method of producing nano? 

10. What are the methods of consolidation of nanopowders? 
11. What is the unique properties of nano? 
12. What is the stabilization of nanoparticles? What is it for? Whereby the process of stabilization 
of nanoparticles? 
14. What is the phenomenon called surface plasmon resonance? 
12. Write the reaction of aluminum oxide formation during anodic oxidation. 
13. Give examples of nanopowders ferrous and nonferrous metals (optional)? 
14. What is the advantage of a combination of methods of physical and chemical 
transformations? 

15. What is the encapsulation of nanoparticles? 
 


