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Abstract
Quantum-chemical DFT method with the PBE density functional in the basis 3z (similar to the basis set of VTZ) in pseudogasphase approximation was used for studying the reaction of electrophilic addition of dimer and trimer associates HHal (Hal = Cl, Br, I) by alkyl-substituted multiple C=C bond. Specificity of the reaction systems in their geometric and energy context has been discussed in much detail, depending on the number and position of alkyl substituents at the multiple bond. 
It has been shown that, in contrast to the views accepted in literature, based on the three-stage scheme with three transition states, the addition of dimer and trimer associates of HHal proceeds in two stages. The first stage is the barrierless formation of -complex of dimmer or trimer of HHal with multiple bond. The second stage is the sequential localization of -orbital of multiple bond at one of sp2 hybridized carbons of alkene and hydrogen atom of dimmer or trimer associate HHal, transfer of exitation transformation to the halogen-hydrogen assotiation bond (in the case of trimeric associate HHal – to the next halogen-hydrogen assotiation bond) and the final formation of communication C-Hal in a single elementary act. Such transfor-mation corresponds to the stage of chain initiation 
It was established that the addition of trimeric associates HHal to alkyl-substituted C=C bonds in comparison with the addition of the dimer associates HHal activation energy is greater only by 1.33-2.25 kcal/mol. Such small difference in energy means that the elementary acts involving trimeric associates HHal are very real competitive reaction mechanism taking into account the solvation or consideration from the standpoint of the reaction complex as dissipative structures of Prigogine.
Basing on the analysis of the activation energies of elementary acts there has been explained the regional direction of the addition reaction of HHal to C=C bond, which is observed experimentally and proceeds by the Markovnikov’s rule. In this case, regardless of the position and alkene substituents, the reactivity of hydrogen halides increases in the following order HCl < HBr < HI.
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