The invention is intended for the photoelectrochemical formation of silicon-carbon coatings in ionic liquids on p-type semiconductors, as well as metals and their alloys. The formation takes place in an ionic liquid with a silicon chloride (SiCl4) precursor on p-type silicon (p-Si) or p-type gallium selenide (p-GaSe) substrates under excitation by light of the visible spectrum. When the electrode is illuminated, photoelectrons are generated, which impregnate the substrate with respect to the cathodic reaction and promote silicon and carbon release reactions. In the proposed method, light-sensitive and electrically conductive silicon and silicon-carbon structures are formed, which can be deposited on any electrically conductive surfaces. For example, the photoelectrochemical release of silicon and carbon coatings on the technically important aluminum-copper alloy AA 2024 is demonstrated. These coatings are important for the protection of aluminum products against degradation (corrosion) in aggressive environments
