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     Nano-particles of metals/nonmetal have no aggregative stability in water solutions when there are no stabilizers. One of the most promising methods to obtain stable nano-particles is presented by reduction of their ionic forms in polymer solutions. This article presents the results of studying of nano-structures formed in the result of process of reduction of ionic selenium in selenite-ascorbate redox system in water solution of polymer stabilizer (water-soluble polyanion /PA/ - polymethacrylic acid) by means of spectrophotometry, molecular optics and hydrodynamics. It was found during this study that nano-particles of selenium acted as a precipitator in respect of polyanion: worsening of thermodynamic state of the system was observed at increase of mass ratio ν of the complex of selenium : polymer (ν = 0.025 – 0.2)  in water solution of  PA with ММ equal to 35x103. In that a complex of macromolecule – nano-particle obtained under conditions of full saturation of adsorption capacity of selenium nano-particles (ν = 0.1) is nearby its thermodynamic stability boundary. The values of free energy of interaction of macromolecule – selenium nano-particle have been computed for polymer nano-structures in the range of formation of stable dispersions.  
    Studying of kinetics of reduction in system PA-nano-Se0-water was carried by spectrophptometry recording of changes of optical density at wavelength equal to 320 nm. It was found that rate constant k* varied significantly depending on ν: k*≠f(ν) at ν=0.025 – 0.10 and k*~ν in the range ν=0.10 – 0.20.
According to light scattering data a value of MM of nanostructures being formed and, correspondingly, amount N* of macromolecules adsorbed at the surface of nano-a-Se0 increases significantly when concentration of selenium in solutions is increased in the range ν = 0.025 – 0.1. Within whole studied range statistic and hydrodynamic dimensions (Rg* and Rh* correspondingly) vary symbately MM and do not exceed 100 nm. A value of conformational parameter (ρ*≈ 1) testifies spherical form of nano-structures. For mass ratio selenium : polymer  ν=0.1 it was shown that macromolecules of polymethacrylic acid form ultra-high molecular spherical nanostructures with Мw =150×106  that include over 4000 close-packed macromolecules.  It was found that average density of nanostructures Ф* depends strongly on concentration of selenium in solution and increases when ν increases. Concentration dependence Ф*(ν) correlates with dependence of the constant of rate of reaction of formation of nano-composites on mass ratio selenium : polymer. 
Hence, nano-particles of selenium represent adsorption matrixes where high local concentrations of polymer can be reached, in that ultra-high molecular close-packed nanostructures with a form close to spherical one are being formed.
