Condensed matter physics

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 complexity of the discipline is 5 credit units, 180 hours, of which 54 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, skills and skills, formed by the preceding disciplines, are necessary:

Mathematics
Knowledge: basic concepts and methods of mathematical analysis, analytical geometry, linear algebra, the theory of differential equations and elements of the theory of equations of mathematical physics, probability theory and mathematical statistics, tensors.

Skills: 
- to analyze functions, solve basic problems in probability theory, mathematical statistics and analytical geometry, solve equations and systems of differential and algebraic equations with respect to real processes, apply methods of mathematical physics in solving typical professional problems.

- to create mathematical models of typical professional problems and to interpret the obtained results taking into account the limits of applicability of models

Physics

Knowledge: Newton's laws and conservation laws, fluid mechanics, laws of thermodynamics, statistical distributions, Maxwell's equations, wave processes, the foundations of electricity and magnetism, the fundamentals of atomic physics, the foundations of quantum mechanics.

Skills: 
- to formulate and solve typical problems related to the main sections of physics, to use physical laws when analyzing and solving problems of professional activity.

The list of subsequent educational disciplines for which the knowledge, skills and skills formed by this training discipline are necessary: Mega-class research facilities, Research seminar. The obtained knowledge can be used by students during the preparation a Master's thesis.
4. The purpose of studying the discipline

- formation of a system of knowledge on the structure of crystals and nanoobjects and the interrelationship of the atomic structure with electronic, magnetic and optical properties.
5. Content of the discipline

Module 1. History of development, methodology and philosophical problems of condensed matter physics, elements of crystallography, nanostructures, organometallic framework structures. History of development, methodology and philosophical problems of condensed matter physics. Elements of crystallography.

Module 2. Chemical bonding. Mechanical and thermal properties of nanostructures and solids. Chemical bonding. Defects in crystals and nanostructures of various dimensions. Mechanical properties of solids. Thermal properties of solids.

Module 3. The Schrodinger equation for a solid and the methods for solving it. Electronic structure of solids. The Schrodinger equation for a solid and the methods for solving it. Electronic structure of solids. Magnetic properties of solids and nanostructures.
Module 4. Optical and magnetic properties of nanostructures and solids. Superconductivity. Optical properties of solids and nanostructures. Superconductivity.
6. Basic educational technologies

In accordance with the requirements of the Federal Standard on the direction of training, a competent approach is implemented, which provides for the use in the learning process of active forms of conducting classes in conjunction with out-of-class work with the aim of forming and developing the required competencies of students. Within the discipline, the following forms of interactive learning are implemented: discussion, computer simulation, case studies.
7. Forms of control

Control work, attending lectures, testing, colloquium. Form of interim certification – Exam.
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