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Abstract 
Statement of the Problem. Modern science and engineering demonstrates a trend from synthesis of nanoparticles (NPs) to the construction of nanocomposite media with desired properties. In particular, nanocomposites consisting of semiconductor QDs and metal NPs embedded into a polymer host matrix have the potential to show unique optical properties, which are different from those of pure QDs, plasmonic metals and the embedding matrix. The major goal of the research area under discussion is the analysis of the major regularities of the formation of polymer-NPs composites providing the structural stability and unique properties resulted from the interaction between different components of composites.  Methodology & Theoretical Orientation: Polymers were synthesized via reversible addition–fragmentation chain transfer (RAFT) polymerization providing the functionality in the end group of macromolecules. The combination of the modern physical-chemical methods was used to address the structure and optical properties of composites both in solutions and in the solid       state. Findings: Nanocomposites involving CdSe QDs and gold nanoparticles are synthesized, and conditions of synthesizing these composites with large amounts of NPs and QDs are ascertained. The first steps of the process of the interaction of polymer and QDs are shown with the dynamic light scattering. The structure of polymer-NPs composites is analyzed and the models depending on the structure of NPs and polymer molecular weight are developed.  The possibility of the control the photoluminescence of QDs in nanocomposites is shown. Conclusion & Significance: New materials based on modified polymers and CdSe QDs are created being stable due to chemical binding. Plasmon Au NPs is shown to affect the photoluminescence of QDs in polymer films. The analysis of these results via modeling shows the role of Au NPs on light absorption and reabsorption affecting photoluminescence. The results received will allow finding the optimal conditions for the development of new sources of photoluminescence.
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Figure 1. Scheme of the synthesys of polymer-QDs composite for macromolecules of different length.
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