Methods of nanomaterials design 
1. The name of the educational program, within the framework of which the discipline is read

Master's program "Nanoscale structure of materials" in the direction 03.04.02 "Physics".
2. Total labor intensity

The total complexity of the discipline is 216 hours (6 ZET) including 36 hours of lectures, 18 hours of laboratory work, 126 hours of self-preparation and  36 hours for the exam.

3. The place of discipline in the structure of the educational program

For the study of this academic discipline the following knowledge and skills formed by the previously studied disciplines "Condensed matter physics", "Methods of materials diagnostics " are necessary. The knowledge, skills and skills formed by this academic discipline will be required in the subsequent study of "Synthesis of nanostructured materials" discipline, internships, preparation of Master’s thesis.

4. The purpose of studying the discipline

The purpose of studying the discipline "Methods of nanomaterials design" is the creation of a theoretical and practice scientific bases for the design of different classes of materials in the condensed state.

5. Content of the discipline

Module 1. Basic approaches to the design of nanomaterials.

Topics: introduction to the discipline "Concepts of designing nanomaterials"; dispersed state of matter, nano-particles; polymeric and carbon nanomaterials; basic concepts of designing nanomaterials, general principles.

Module 2. Physical methods of designing nanomaterials.

Topics: physical methods of designing nanomaterials, general concepts; gas-phase synthesis; mechanochemistry.

Laboratory work No. 1 "Mechanochemical synthesis of HKUST-1"

Module 3. Chemical methods for constructing nanoobjects.

Topics: chemical methods for constructing nanoobjects; sol-gel method and its main stages; hydrothermal and solvotermal synthesis of nanoparticles, conditions for their conduct; reversed micelles; synthesis in microemulsions.

Laboratory work No. 2 "Synthesis of metal oxide nanoparticles by sol-gel method".

Laboratory work No. 3 "Preparation of nanoparticles of zinc oxide by hydrothermal method and investigation of their properties".

Module 4. Basic methods for studying nanoobjects.

Topics: methods of research and manipulation of nanoobjects; spectroscopic methods for studying nanoobjects.

Laboratory work No. 4 "Investigation of the properties of the obtained materials".
6. Basic educational technologies

The teaching process on the discipline "Methods of nanomaterials design" is based on a system of competence training aimed at forming a specific list of competencies in students, updating the theoretical knowledge they receive. In order to form and develop the required competences in the teaching process, the lecture work (lectures and laboratory classes) is combined with the out-of-class independent work of students. Laboratory classes are conducted in chemical laboratories using the most modern equipment. Lecture classes are conducted using multimedia equipment for presentation of the studied material. Meetings are held with the world's leading experts on the topics under study.
7. Forms of control

The current control of the discipline provides for monitoring the attendance of lecture classes, monitoring the performance of laboratory work.

Border control over the discipline provides for the protection of laboratory work.

Intermediate attestation in the form of an exam.
Lecturer: Dr. V.V. Butova
2

