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III. Course objectives
The course aims to give to the students the foundation necessary for understanding of electromagnetic theory and is accompanied by a rigorous mathematical device. Such way,  the students will be trained to understand further the fundamental topics in other disciplines, being able to use electromagnetic measurement devices and physics to design experiments that involve phenomena presented in the course of electricity and magnetism.

IV. Course contents
The course introduces basic and applied concepts of electricity and magnetism. The topics treated are related to the task, quantifying and its relativistic invariance, field and electric potential, electricity and electrical circuits. Based on the model of energy bands in solids, classes of materials are discussed according to their electrical conductivity. Magnetic properties associated with moving electric charges are related to magnetic moment of the atomic currents and spin magnetic moment. Interaction of electric and magnetic moments with external fields is described in the classical models. Macroscopic behavior, electrical and magnetic substances, are described and illustrated for materials of technological interest.
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VI. Thematic of didactic activities per weeks
Saptamana
Tematica abordata - curs
1
The work in electrostatic field, electric potential, connection between the electric field strength and potential, potential systems tasks, form differential (local) of electrostatic equations. [5, pg 27-42]
2
Electrostatic equilibrium of conductors, electric charge distribution on conductor surface, the ion microscope, conductors in electrostatic field. [5, pg 43-52]
3
Energy of a point charge system, electrostatic energy of continuous distributions of charge, energy charge in a piping system. [5, pg 64-68]
4
Electric current, current density, current intensity, the continuity equation. [5, pg 79-83]
5
Classical theory of electrical conductivity in metals. [5, pg 88-92]
6
Energy bands in solids, conductors, semiconductors, insulators; Intrinsec and extrinsec semiconductors; Supraconductibility. [5, pg 104-116]
7
Relativistic invariance of electric charge, relativistic transformation of electric field. [5, pg 129-131]
8
Faraday's experiments, electric field produced by moving sources of magnetic field, electric field induced in a conductor-moving in a uniform magnetic field. [5, pg 166-172]
9
Electric circuit with resistor and capacitor (RC); Electric circuit with resistor and coil (RL); Magnetic energy of a coil; Electric circuit with capacitor and coil (LC). [5, pg 187-201]
10
Maxwell’s equations and electromagnetic waves. [5, pg 206-223]
11
Potential and field for an electric dipole; potential and electric field of a cuadrupolare electric distributions; electric dipole in the external electric field; electric dipole induced in atoms; electric dipole induced in molecules; permanent dipole moments. [5, pg 227-242]
12
Capacitors with dielectric; Electrical susceptibility; The polarisation of an dielectric with polar molecules. [5, pg 243-261]
13
Magnetic moment of the atomic currents; the electron spin, magnetic moment of spin; total angular and magnetic momentum of the electron in an atom; The effect of the magnetic field on the magnetic moments. [5, pg 269-277]
14
Diamagnetism; Paramagnetism; Feromagnetism. [5, pg 293-309]

Laboratory
1
Study of the electric resistivity using ampermeter/voltmeter method
2
Study of the intern resistence of a voltage source
3
Study of capacitors
4
Determination of the sliding friction
5
The study of light scattering by optical prism
6
Finding the focal point for optical lens
7
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VII. Didactic methods used
Teaching is by video-exposure and illustrations accompanied by experimental; seminars will solve and discuss problems and laboratory work is individual. In laboratory work students need to learn proper handling and use of appliances and computer data processing

VIII. Assessment
Test (during seminars)…………………….10 %
Solving problems .……………………….. 10 %
Laboratory activities .....................……….. 20 %
Final exam ............………………………...60 %

IX. Additional references
http://theory.uwinnipeg.ca/mod_tech
http://ippex.pppl.gov/interactive/electricity
http://edtech.kennesaw.edu/web/electric
http://micro.magnet.fsu.edu/electromag
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