
Russian Journal of Physical Chemistry B 
Focus on Physics 

ISSN 1990-7931 

Editor-in-Chief 
Anatoly L. Buchachenko 

Research Center of the Russian Academy of Sciences, Chernogolovka 
Deputy Editor-in-Chief G. V. Golubkov (Semenov Federal Research Center of Chemical Physics, Russian Academy of Sciences) 

Coordinating Editor M.G. Golubkov (Semenov Federal Research Center of Chemical Physics, Russian Academy of Sciences) 

SCOPE 

Editorial Board 
S.M. Aldoshin (Institute of Problems of Chemical Physics, Russian Academy of Sciences), 

V.V. Azatyan (Semenov Federal Research Center of Chemical Physics, Russian Academy of Sciences), 
A.A. Berlin (Semenov Federal Research Center of Chemical Physics, Russian Academy of Sciences), 
S.M. Frolov (Semenov Federal Research Center of Chemical Physics, Russian Academy of Sciences), 

Yu.F. Krupyanskii (Semenov Federal Research Center of Chemical Physics, Russian Academy of Sciences), 
I.N. Kurochkin (Emanuel Institute of Biochemical Physics, Russian Academy of Sciences), 

V.I. Minkin (Southern Federal University), 
V.A. Nadtochenko (Semenov Federal Research Center of Chemical Physics, Russian Academy of Sciences), 

A.I. Nikitin (Talroze Institute of Energy Problems of Chemical Physics, Russian Academy of Sciences) 
B.R. Shub (Semenov Federal Research Center of Chemical Physics, Russian Academy of Sciences), 

N.F. Stepanov (Moscow State University), 
L.I. Trakhtenberg (Semenov Federal Research Center of Chemical Physics, Russian Academy of Sciences), 

and S.Ya. Umanskii (Semenov Federal Research Center of Chemical Physics, Russian Academy of Sciences) 

Invited foreign members: V. Aquilanti (Italy), G. Delgado-Barrio (Spain), L.V. Eppelbaum (Israel), S. Iijima (Japan), 
E. Nikitin (Israel), B. Norden (Sweden), B. Roos (Sweden), E. Shustorovich (USA), 

V. Sundstrom (Sweden), J. Troe (Germany), and R.N. Zare (USA) 

Staff Editor Irina N. Mikhail ova 

Russian Journal of Physical Chemistry 8 : Focus on Physics is a journal that publishes studies in the following areas: elementary physical and chemical processes; structure of 
chemical compounds, reactivity, effect of external field and environment on chemical transformations; molecular dynamics and molecular organization; dynamics and kinetics 
of photoand radiation-induced processes; mechanism of chemical reactions in gas and condensed phases and at interfaces; chain and thermal processes of ignition, combustion 
and detonation in gases, two-phase and condensed systems; shock waves; new physical methods of examining chemical reactions; and biological processes in chemical physics. 
Russian Journal of Physical Chemistry 8 is abstracted and/or indexed in CNKI, Chemical Abstracts Service (CAS), Chemical and Earth Sciences, Current Contents/ Phys­
ical, Dimensions, E8SCO Discovery Service, Coogle Scholar, INIS Atomindex, INSPEC, Institute of Scientific and Technical Information of China, Japanese Science 
and Technology Agency (JST), Journal Citation Reports/Science Edition, Naver, OCLC WorldCat Discovery Service, ProQuest Central, ProQuest Materials Science 
and Engineering Database, ProQuest SciTech Premium Collection, ProQuest Technology Collection, ProQuest-ExLibris Primo, ProQuest-ExLibris Summon, Reaction 
Citation Index, SCimago, SCOPUS, Science Citation Index, Science Citation Index Expanded (SciSearch), Semantic Scholar, TD Net Discovery Service, UGC-CARE 
List (India). 
Russian Journal of Physical Chemistry 8 is available online by subscription from http://www.springer.com, http://l ink.springer.com. 
Distributed in the United States of America, its territories and possessions, and (under licence from SIP AG) in the regions of Central and South America, the Caribbean and 
Canada by SSMB LLC and in all territories excluding the United States, its territories and possessions by SIP AG. 
Journal website: http://pleiades.online/enljoumal/physchb/. 

© 202 1 by Ple iades Publishing , Ltd. Russian Journal of Physical Chemistry 8 partic ipates in the Copyright Clearance Cente r (CCC) T ransactio nal Reporting Service . 
The appearance o f a code line at the top o f the firs t page o f an article in this j ournal indicates the copyright owner' s consent that copies of the article may be made 
for pe rsonal o r inte rnal use. However, this consent is g iven on the conditio n that the copie r pay the flat fee per copy per article (no additional per page fees) d irectly 
to the Copyright C learance Center, Inc., 222 Rosewood Drive, Danvers, Massachusetts 0 1923, for a ll copying not explic itly perm itted by Sections I 07 or 108 o f the 
US Copyright Law. The CCC is a nonpro fi t clearingho use for the payme nt o f photocopying fees by libraries and other users reg iste red with the CCC. T herefo re, this 
consent does not extend to other kinds o f copying, such as copying for general distributio n, for advertising or promotional purposes, for c reating new co llective works, 
or for resale , nor to the reprinting o f figures, tab les, and text excerpts. 1990-793 1/2 1. 
Russian Journal of Physical Chemistry 8 (ISSN: 1990-793 1 print version, ISSN: 1990-7923 electronic version) is published bimonthly plus two extra issues in December for a 
total of 8 issues by Pleiades Publishing, Ltd. c/o Springer Nature Switzerland AG, Gewerbestrasse I I, 6330 , Cham, Switzerland. 
Postmaste r: Send address changes to Russian Journal of Physical Chemistry 8 , Springer Nature, Customer Service Department, Harborside Plaza II, 200 Hudson Street, Jersey 
City, NJ 07302, USA. 
Volume 15 (8 issues) is published in 202 1. 
For information on subscription rates please contact Springer Nature Customer Service Center: customerservice @springer.com. 
In the Americas: Springer Nature Customer Service Center LLC, Harborside Plaza IT, 200 Hudson Street, Jersey City, NJ 07302, USA. 
Registered Agent: Corporation Service Company, 25 1 Little Falls Drive, Wilmington, DE 19808, USA. 
State of Incorporation: Delaware, Reg. No. 4538065. 
Outside the Americas: Springer Nature Customer Service Center GmbH, Tiergartenstral3e 15- 17, 69 12 1 Heidelberg. 
Registered Office: Heidelberg I Amtsgericht Mannheim, HRB 336546. 
Cancellations must be received by September 30 to take effect at the end of the same year. 
Change of address: Allow six weeks for all changes to become effective. All communications should include both old and new addresses (with postal codes) and should be 
accompanied by a mailing label from a recent issue. 
Publisher: Pleiades Publishing, Ltd. 
Tropic Isle Building, P.O. Box 333 1, Road Town, Torto la, British Virgin Islands; e-mail: info@ pleiadesonline.com; http://ple iades.online. 

Russian Journal of Physical Chemistry 8 © 202 1 by Pleiades Publishing, Ltd. 
Printed in the USA. 

Vol. 15, No. 1, 2021 

Elementary Physicochemical Processes 

Genes and Cancer under Magnetic Control 

A . L. Buchachenko and D. A . Kuznetsov 

Contents 

Structure of Chemical Compounds, Quantum Chemistry, Spectroscopy 

Quantum Chemical Simulation of Hydrocarbon Compounds with High Enthalpy 

V. M. Volokhov, T S. Zyubina, A . V. Volokhov, E. S. Amosova, 
D. A . Varlamov, D. B. L empert, and L. S. Yanovskii 

Polymethine Dyes as Probes for Detecting the SARS-COV-2 Coronavirus: 
In silica Molecular Docking Study 

P. G. Pronkin and A . S. Tatikolov 

Elementary Photochemical Processes Involving meso-Substituted Anionic 
Cyanine Dyes in Solutions and in Complexes with Serum Albumins 

A . S. Tatikolov 

A New Water-Soluble Form ofBODIPY Luminophores Based on Cremophor®: 
Synthesis, Spectral Properties, and in vitro Study 

I. V. Klimenko, A . A . Ksenof ontov, M . S. Klimenko, E. V. Antina, 
M B. Berezin, and A . V. Lobanov 

Electronic Properties of Doped G raphene Nanoribbon and the Electron 
Distribution Contours: A OFT StJJdy · 

Mohammed L. Jabbar and Kadhim J. Kadhim 

Relativistic State Functions from a Time Dilation Perspective 

Mirza Was if Baig 

Kinetics and Mechanism of Chemical Reactions, Catalysis 

Argon Plasma Radiation Features at the Initial Stage behind a Shock Wave Front 

V. Yu. Levashov, P. V. Kozlov, N G. Bykova, and I. E. Zabelinsk ii 

The Mechanism of Chemiluminescence in the Thermal Decomposition 
of 2,2' -Azodiisobutyronitrile in a Liquid Oxygen -Containing Medium 

V. V. Naumov, G. F Fedorova, R . F Vasil'ev, V. D. Kancheva, T L. Veprintsev, 
A. V. Trofimov, and 0. I. Yablonskaya 

Combustion, Explosion, and Shock Waves 

Accumulation ofThermal Energy during the Passage of a Combustion Wave 
through a Barrier Formed in a Gas-Free System 

S. V. Kostin, P. M . Krishenik, and S. A . Rogachev 

Influence of the Solvent 's Polarity on the Rate of Thermal Decomposition 
of Nitropyrazoles 

G. M . Nazin, V. V. Dubikhin, I. L . Dalinger, A. 1. Kazakov, and A . V. N abatova 

Transition of Convective Combustion into Low-Velocity Detonation in a Low Porous 
Stochiometric Mixture of Ammonium Perchlorate with Polymethyl Methacrylate 
in a Device with Mass Ejection 

V. E. Khrapovskii, B. S. Ermolaev, and A . A. Sulimov 

1 

12 

25 

33 

40 

46 

53 

56 

63 

68 

74 

81 



Electrical and Magnetic Properties of Materials 

Spin Chain Ferrimagnetism with Competing Exchange Interactions 

V Ya. Krivnov and D. V Dmitriev 

Chemical Physics of Biological Processes 

Physicochemical Characteristics and Anticancer Properties of the Liposomal Form 
of Pyropheophorbide-a Methyl Ester 

M. A. Klimovich, N. N. Sazhina, A . Sh. Radchenko, N. Yu. Gerasimov, A . E. Egorov, 
0 . V Nevrova, A. V Shibaeva, A. 0. Shkirdova, A . A . Markova, E. S. Belyaev, 
I. A. Zamilatskov, V V Spiridonov, VA. Kuzmin, and A. B. Shevelev 

Model of the RNA Polymerase Complex of the SARS-CoV-2 Virus with Favipiravir 

I. V Polyakov, B. L. Grigorenko, and A . V Nemukhin 

Transformation of the Antioxidant Properties of Tar from Tobacco Smoke 
in Metabolic Processes: Model Chemiluminescence Study 

VA. Menshov, V D. Kancheva, 0. I. Yablonskaya, and A. V Trofimov 

Investigation of Changes in the Microviscosity ofthe Erythrocyte Membranes 
and Glutathione in the Plasma of Animals with an Experimental 
Pathology Type Alzheimer's Diseases 

N. Yu. Gerasimov, G. F Ivanenko, N. V Bobkova, 
0 . V Nevrova, and A. N. Goloshchapov 

Changes in the Relative Nitric Oxide Content in the Cortex of a Rat Brain 
in the Acute Ischemia Model 

T. S. Konstantinova, T. F Shevchenko, I. V Barskov, V G. Taktarov, 
K. V Kuznetsova, P V Abo/tin, and G. R. Kalamkarov 

Hypochlorite-Induced Disturbance in the Secondary Structure 
of the Coagulation Factor XIII 

A. N. Shchegolikhin, A . D. Vasilyeva, L. V Yurina, and M.A. Rosenfeld 

Chemical Physics of Ecological Processes 

Study oflnfiltration of Spilled Oil and Its Refinery Products into Soil 

I. V Kumpanenko, N. A. Ivanova, N. Yu. Kava/eva, N. A. Sakharova, 
K. A. Shiyanova, and A. V Roshchin 

Crown Ethers: Selective Sorbents of Radioactive and Heavy Metals 

V F Gromov, M. I. !kim, G. N. Gerasimov, and L. I. Trakhtenberg 

Influence ofUV Radiation on the Process ofNoncatalytic Oxidation of Dibenzothiophene 
in Dibenzothiophensulphone by the Oxygen in Air 

V N. Korchak, M. Ya. Bykhovsky, A. N. Romanov, and 0. N. Silchenkova 

Chemical Physics of Polymer Materials 

Thermo kinetic Diagram of Curing of an EHD- MD Chlorine-Contain ing Epoxy Binder 

A. N. Muranov, I. A. Alexandrov, A. V Kapitanov, and S. B. Egorov 

Some Structural and Thermodynamic Parameters of Maize Starch 
from Different Maize Genotypes 

L. A. Wasserman, A. G. Filatova, E. B. Khatefov, V G. Goldshtein, and I. G. Plashchina 

Chemical Physics ofNanomaterials 

Theoretical Investigation oflnteraction 7-Hydroxy Phenothiazine 3-0ne Dye 
with Nanotube: a DFT Study 

Fatemeh Azarakhshi and Mehrnoosh Khaleghian 

89 

93 

103 

108 

112 

119 

123 

131 

140 

153 

156 

161 

170 

Ozone Modification of Nanoscale Structured Titanium Dioxide Films 
for Dye-Sensitized Solar Cells 

0. V Alekseeva, S. S. Kozlov, M. L . Konstantinova, and 0. I . Shevaleevskiy 

Dynamics of Transfer Processes 

onception of Chaotic Distortion of Coherent Structures for Interpreting Turbulence: 
I. Influence of Disordered Perturbations 

A . Ph. Kiselev and I. V Lebed 

183 

189 


