Level: bachelor

Course title: Introduction to Condensed Matter Physics

Status: obligatory

ECTS: 7

Requirements: Electromagentism, Optics

Learning objectives
Acquiring basic knowledge of the internal structure of materials in the field of condensed matter physics and the
study of interdependence in triad "synthesis-structure-properties”

Learning outcomes

- Understanding the structure of ordered state, partially ordered state, nanostructure and amorphous materials.
- Knowledge of methods for obtaining materials in condensed state and application possibilities

- Knowledge of the specifics of certain types of materials as a result of dominant chemical bonds

- Understanding the basic physical properties of solid materials

Syllabus

Theoretical instruction

Getting familiar with complex problems and concepts of condensed matter physics. Ordered state — crystals.
Diffraction on crystal lattice. Defects in crystals.

The nature of chemical bonds. Bond energy and parameters of phase transformations. Principles of structural
ordering. Ionic crystals. Metals. Covalent and molecular crystals. Crystals with hydrogen bonding. Crystal complex.
Getting familiar with relationship between structure and material properties; effect of processing on the structure
and properties.

Processes and technologies of obtaining condensed state materials.

Liquid crystals, quasi crystals, polymers and nanostructures. Disordered systems. Phase diagrams and methods of
obtaining amorphous materials.

Condensed materials properties and methods of examination.

Practical instruction
Experimental and computational exercises follow the content of lectures
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Exercise and other forms of

Lectures: 3 teaching: 2






