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S.A. Beznosyuk as the Founder and Leader of a New Direction  

of Quantum Field Chemistry in Subatomic Quantum Nanotechnologies of Materials 

The article highlights the creative path of S.A. Beznosyuk, an outstanding physico-chemist, who celebrates 

his 70th anniversary in 2023. The main stages of his career and significant events of his scientific creativity 

are presented here. The contribution of Professor S.A. Beznosyuk to the establishment and development of 

two scientific schools, namely quantum field chemistry of the condensed state at the Karaganda Buketov 

University and subatomic quantum nanotechnology of materials at Altai State University is shown. 

 

The scientist’s anniversary is a good occasion to summarize what he 

has done, to see the significance of his works in the research area. Sergey 

Aleksandrovich Beznosyuk, Doctor of Physical and Mathematical Scienc-

es, Professor, the founder and leader of a new direction in quantum chem-

istry and quantum nanotechnologies of materials, is a scientist whose 

works are widely known in the scientific circles of Russia, Kazakhstan and 

other countries. His name is associated with the development of a number 

of modern theoretical models of quantum chemistry and quantum suba-

tomic nanotechnologies of materials. 

Sergey Aleksandrovich Beznosyuk was born in the city of Shymkent, 

South Kazakhstan region, KazSSR, on January 5, 1953. After school, he 

entered Tomsk State University in the city of Tomsk, which he successful-

ly graduated from in 1974. 

After graduation from the university in 1974–1977 S.A. Beznosyuk 

continued his postgraduate studies at TSU and in January 1978 defended 

his candidate dissertation entitled “The method of spin-charge density 

functionals and the ground state of alkali and 3d-transition metals” in the 

specialty 01.04.07 — Solid State Physics. These were his most significant achievements of that period [1–4]. 

After graduation from graduate school in 1977, he was competitively elected to the position of a teacher at 

the Faculty of Physics of TSU. 

In 1979, S.A. Beznosyuk received an invitation and was elected to the position of a senior researcher at 

the Kazakh Institute of Chemical Technology in the city of Shymkent. Here he was engaged in quantum cal-

culations of catalysts until 1984 in a special laboratory of the Institute of Organic Catalysis and Electrochem-

istry of the Kazakh Academy of Sciences (Almaty). In 1984, he was awarded the academic title of Senior 

Researcher of the Higher Attestation Commission of the USSR in the specialty “Chemical technology and 

catalysis”. His main works of this period are [5, 6]. 

In 1985, Sergey Aleksandrovich Beznosyuk was invited to the position of Associate Professor of the 

Quantum Chemistry Department of Karaganda State University. In the final period (1989–1994) of his fruit-

ful scientific activity in the field of quantum field chemistry of the condensed state, he held the position of 

the Head of the Department of Quantum Chemistry of Karaganda State University. The main results of this 

period were published in [7–9]. 

In 1993, S.A. Beznosyuk successfully defended his doctoral thesis: “Electronic theory of active centers 

of microstructural transformations of materials” in the specialty 01.04.07 — Condensed Matter Physics at 

the Institute of Strength Physics and Materials Science (ISPMS) SB RAS (Tomsk). In 1994, he accepted an 

invitation to become a professor at Altai State University in Barnaul (Russia). Two years later, in 1997, he 

was awarded the title of Professor by the Higher Attestation Commission of the Russian Federation. 
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From 1994 to the present time he has been working at Altai State University. For almost 30 years of 

work at ASU, his track record includes the following list of achievements: Professor of the Faculty of Phys-

ics (1994–1996), the main publications of this period are [10, 11]; the Head of the Physical & Colloidal 

Chemistry Department (1996–2015), the main achievements of this period are published in [12–27]; the 

Head of the Physical & Inorganic Chemistry Department (2015 – up to the present time), the last period of 

research is presented in [28–37]. 

The scientist’s authority in the research community can also be confirmed by his membership in disser-

tation councils. For many years, Sergey Aleksandrovich Beznosyuk was a member of doctoral dissertation 

councils on physics and mathematics specialties at Altai State University and Altai State Technical Universi-

ty of the name of I.I. Polzunov, Barnaul, Russia. Currently, S.A. Beznosyuk is a member of the Doctoral 

Dissertation Council in the specialty Condensed Matter Physics in ASU (Barnaul, Russia). 

Since 1996 S.A. Beznosyuk has led a number of projects of Russia in the field of critical technology 

“Computer modeling of nanomaterials, nanodevices and nanotechnologies” on the priority direction of the 

development of science, technology and engineering in “Industry of nanosystems”. Under his leadership, 8 

fundamental studies were carried out under the programs of the Ministry of Education and Science of the 

Russian Federation, as well as under Russian and International grants from the Russian Foundation for Basic 

Research. Since 2009 Professor S.A. Beznosyuk, heading a number of significant scientific researches, has 

formed a powerful scientific school “Fundamentals of nanosciences and breakthrough nanotechnologies of 

the condensed state” at Altai State University. As part of his unique scientific school, he created scientific, 

methodological and educational units, namely Internet site https://comp-nano.firebaseapp.com (2011), the 

educational research laboratory “Computer NanoBioDesign” (2014), the network ASU — ISPMS SB RAS 

research laboratory “Quantum technologies of materials” (2021). The main research areas of Professor 

S.A. Beznosyuk include the following topics: Quantum chemistry, Physical chemistry, Physicochemistry of 

the condensed state, Subatomic quantum technologies of materials. 

Professor S.A. Beznosyuk devotes much time to training of scientific personnel. Under his supervision 

10 candidates of chemical and physical & mathematical sciences defended their theses. In 1997, 

S.A. Beznosyuk opened in ASU one of the first in Siberia Distance Learning Center and in 2000 created the 

Scientific and Methodological Institute of Open and Distance Education in ASU, which became a part of the 

Open University of Siberia. S.A. Beznosyuk for three years (2009–2011) was supervising educational pro-

grams for professional retraining of faculty and research staff of universities and scientific institutions of the 

Russian Federation in the field of nanotechnology within the framework of the unified federal program of the 

Ministry of Education and Science of the Russian Federation. In 1994, under the guidance of Professor 

S.A. Beznosyuk, the first Master’s training at the Faculty of Physics began at ASU. From 2009 to 2018, 

S.A. Beznosyuk supervised the Master’s training in physical chemistry and nanoengineering of functional 

and biomimetic materials at the Faculty of Chemistry of the Altai State University. About 50 people received 

master’s degrees under those programs. In 2018, S.A. Beznosyuk developed the first in Russia innovative 

master’s program “Quantum technologies, computer nanoengineering, physical chemistry and examination 

of materials” with the aim of training personnel for quantum nanotechnologies in Russia. Twenty masters of 

Chemistry defended their dissertations under this program. 

Sergey Alexandrovich’s fruitful scientific activity is reflected in about 300 scientific papers, including 

67 scientific articles in 15 highly rated international journals included in the Web of Science (Hirsch in-

dex — 8) and Scopus (Hirsch index — 8) databases. He is a co-author of 7 scientific monographs and 6 text-

books (2 with a stamp), received 6 patents and 4 certificates for computer programs. The relevance of scien-

tific results of Professor S.A. Beznosyuk is confirmed by dozens of oral and invited presentations at prestig-

ious International conferences in the UK, France, USA, China, Italy, Russia and other world scientific cen-

ters. Due to his high level of professional excellence, he is a member of many scientific communities, such 

as the Federal Register of Experts in the Scientific and Technical Sphere of the Ministry of Education and 

Science of RF, the Central Board of the Nanotechnological Society of Russia, the Russian Professorial As-

sembly and others. 

The merits of the celebrant were repeatedly recognized at the highest level. In 2001, S.A. Beznosyuk 

became an Award Winner of the Altai Territory Prize in Science and Technology. In 2005, he was awarded 

the Breastplate of the Honorary Worker of Higher Professional Education of the Russian Federation. He was 

also awarded Honorary Diploma of the International Organizing Committee of the conference “Hydrogen 

materials science and chemistry of carbon nanomaterials” (2009) and Honorary Diploma of the Government 

of the Altai Territory for many years of conscientious work and high professionalism (2018). In 2022, 

https://comp-nano.firebaseapp.com/


S.A. Beznosyuk as the Founder and Leader of a New Direction … 

ISSN 2959-0663 (Print); ISSN 2959-0671 (Online); ISSN-L 2959-0663 23 

S.A. Beznosyuk was awarded The Diploma of the Winner of the National Prize of Russia “Professor of the 

Year” in the nomination “Chemical Sciences”. 

 

On behalf of his scientific school, all his colleagues, students and friends, we congratulate Profes-

sor S.A. Beznosyuk with his 70th birthday and express our deep gratitude for his many years of work 

in our team! We wish Sergey Aleksandrovich good health, creative longevity, new scientific achieve-

ments, grateful students and followers! 

 

 

References 

1 Beznosyuk, S.A., Khon, Y.A., Kuznetsov, V.M. & Fadin, V.P. (1978). Kinetic energy of an inhomogeneous electron gas. So-

viet Physics Journal, 20, 7. 937–940. https://doi.org//10.1007/BF00893143 

2 Beznosyuk, S.A., Khon, Y.A., Kuznetsov, V.M. & Fadin, V.P. (1978). The exchange energy of a non-uniform electron gas. 

Soviet Physics Journal, 20, 6. 770–773. https://doi.org//10.1007/BF00892764 

3 Beznosyuk, S.A., Khon, Y.A., Kuznetsov, V.M. & Fadin, V.P. (1978). Method of the spin density functional and the ground 

state of solids. Soviet Physics Journal, 20, 10. 1318–1322. https://doi.org//10.1007/BF00898907 

4 Beznosyuk, S.A. & Fadin, V.P. (1981). Method of the spin density functional and the ground state of solids. Soviet Physics 

Journal, 23, 11. 980–983. https://doi.org//10.1007/BF00896173 

5 Beznosjuk, S.A., Lytkin, V.N., Kim, L.A. & Zhanabaev, B.Z. (1983). Electronic “phase” transition of hydrogen molecules in 

the electron density functional method. Soviet Physics Journal, 25, 10. 890–892. https://doi.org//10.1007/BF00891658 

6 Beznosjuk, S.A. & Kryachko, E.S. (1984). Density functional theory: approximating quasiparticle density functional. 

International Journal of Quantum Chemistry, 25, 4. 645–651. https://doi.org//10.1002/qua.560250403 

7 Beznosjuk, S.A., Minaev, B.F., Dajanov, R.D. & Muldachmetov, Z.M. (1990). Approximating quasiparticle density func-

tional calculations of small active clusters: strong electron correlation effects. International Journal of Quantum Chemistry, 38, 6. 

779–797. https://doi.org//10.1002/qua.560380510 

8 Beznosjuk, S.A., Dajanov, R.D. & Kuljanov, A.T. (1990). Density functional calculation of transition metal cluster energy 

surfaces. International Journal of Quantum Chemistry, 38, 5. 691–698. https://doi.org//10.1002/qua.560380510 

9 Beznosjuk, S. A., Minaev, B.F. & Muldachmetov, Z.M. (1991). Informative energetic structure and electronic multistability 

of condensed state. Journal of Molecular Structure: THEOCHEM, 227. 125–129. https://doi.org//10.1016/0166-1280(91)85278-F 

10 Beznosyuk, S.A. (1995). Quantum rheology and the confinement of electrons in condensed-state nanostructures. Russian 

Physics Journal, 37, 8. 750–756. https://doi.org/10.1007/BF00559870 

11 Beznosyuk, S.A. (1996). Concept of quantum topology of nanostructures in the condensed state. Russian Physics Journal, 

39, 5. 492–503. https://doi.org/10.1007/BF02436791 

12 Beznosjuk, S.A., Beznosjuk, M.S. & Mezentsev, D.A. (1998). Electron swarming in carbon nanostructures. Carbon, 36, 5-6. 

717–719. https://doi.org/10.1016/S0008-6223(98)00016-5 

13 Beznosjuk, S.A., Beznosjuk, M.S. & Mezentsev, D.A. (1998). Electron swarming in nanostructures. Computational Materi-

als Science, 14, 1-4. 209–214. https://doi.org/10.1016/s0927-0256(98)00109-8 

14 Beznosyuk, S.A., Zhukovskii, M.S. & Zhukovskaya, T.M. (2000). Effect of quantum topology of kinematic bonds on the 

mechanism of nanostructurtng in materials. Russian Physics Journal, 43, 12, 988–993. http://dx.doi.org/10.1023/A:1011395311872 

15 Beznosyuk, S.A., Zhukovskii, M.S., Zhukovskaya, T.M., Kolesnikov, A.V. & Mezentsev, D.A. (2001). Characteristic topo-

logical and energy features of the positioning and transport potentials in nanosystems. Russian Physics Journal, 44, 2, 124–130. 

http://dx.doi.org/10.1023/A:1011326617732 

16 Beznosyuk, S.A., Kolesnikov, A.V., Mezentsev, D.A., Zhukovsky, M.S. & Zhukovsky, T.M. (2002). Dissipative processes of 

information dynamics in nanosystems. Materials Science and Engineering: C, 19, 1-2. 91–94. https://doi.org/10.1016/S0928-

4931(01)00448-9 

17 Beznosyuk, S.A. (2002). Dissipative processes of information dynamics in nanosystems. Materials Science and Engineering: 

C, 19, 1-2. 369–372. https://doi.org/10.1016/S0928-4931(01)00417-9 

18 Beznosyuk, S.A., Fomina, L.V., Perezhogin, A.A. & Zhukovsky, M.S. (2007). Computer modeling of hydrogen and methane 

transport in cellular nanostructures of amorphous ice. Materials Science and Engineering: C, 27, 5-8. 1390–1392. 

https://doi.org/10.1016/j.msec.2006.09.024 

19 Beznosyuk, S.A., Lerh, Y.V., Zhukovsky, T.M. & Zhukovsky, M.S. (2007). Computer simulation of growing fractal 

nanodendrites by using of the multi-directed cellular automatic device. Materials Science and Engineering: C, 27, 5-8. 1270–1272. 

https://doi.org/10.1016/j.msec.2006.08.013 

20 Beznosyuk, S.A., Lerh, Y.V., Vazhenin, S.V., Zhukovsky, M.S. & Zhukovsky, T.M. (2009). Self-assembling growth of frac-

tal catalysts on fuel cell's electrode. Journal of Nanoscience and Nanotechnology, 9, 2. 1582–1584. 

https://doi.org/10.1166/jnn.2009.C207 

https://doi.org/10.1007/BF00893143
https://doi.org/10.1007/BF00892764
https://doi.org/10.1007/BF00898907
https://doi.org/10.1007/BF00896173
https://doi.org/10.1002/qua.560250403
https://doi.org/10.1002/qua.560250403
https://doi.org/10.1002/qua.560380510
https://doi.org/10.1002/qua.560380510
https://doi.org/10.1016/0166-1280(91)85278-F
https://doi.org/10.1007/BF00559870
https://doi.org/10.1007/BF02436791
https://doi.org/10.1016/S0008-6223(98)00016-5
https://doi.org/10.1016/s0927-0256(98)00109-8
http://dx.doi.org/10.1023/A:1011395311872
http://dx.doi.org/10.1023/A:1011326617732
https://doi.org/10.1098/rsta.2019.0371
https://doi.org/10.1098/rsta.2019.0371
https://doi.org/10.1016/S0928-4931(01)00448-9
https://doi.org/10.1016/j.msec.2006.09.024
https://doi.org/10.1016/j.msec.2006.08.013
https://doi.org/10.1166/jnn.2009.C207


M.S. Zhukovsky, O.A. Maslova  

24 Eurasian Journal of Chemistry. 2023. No. 3(111) 

21 Beznosyuk, S.A., Lerh, Y.V., Zhukovsky, T.M. & Zhukovsky, M.S. (2009). Informational approach to self-assembling ag-

gregation of colloidal nanoparticles. Materials Science and Engineering: C, 29, 3. 884–888. 

https://doi.org/10.1016/j.msec.2006.08.013 

22 Beznosyuk S.A., Maslova O.A., Shtobbe I.A., Zhukovsky M.S. & Zhukovsky T.M. (2009). Self-assembling growth of fractal 

catalysts on fuel cell's electrode. Journal of Nanoscience and Nanotechnology, 9, 2. 1408–1411. 

https://doi.org/10.1166/jnn.2009.C167 

23 Beznosyuk, S.A., Maslova, O.A., Fomina, L.V. & Zhukovsky, M.S. (2009). Self-assembling of hydrogen superadsorbate in 

single-walled carbon nanotubes. Superlattices and Microstructures, 46, 1-2. 384–386. https://doi.org/10.1016/j.spmi.2008.10.006 

24 Maslova, O.A., Vazhenin, S.V., Beznosyuk, S.A., Zhukovsky, T.M. & Zhukovsky, M.S. (2011). Nanosystem accumulators 

of hydrogen: quantum polycondensates of hydrogen biradicals in carbon nanotubes. International Journal of Hydrogen Energy, 36, 

1. 1287–1291. https://doi.org/10.1016/j.ijhydene.2010.06.132 

25 Zhukovsky, M.S., Fomina, L.V. & Beznosyuk, S.A. (2011). Computer modeling of hydrogen fuel cell subsystems: carbon 

nanogel electrodes and fractal nanoparticle catalysts. International Journal of Hydrogen Energy, 36, 1. 1212–1216. 

https://doi.org/10.1016/j.ijhydene.2010.06.128 

26 Beznosyuk, S.A., Maslova, O.A. & Zhukovsky, M.S. (2015). Attosecond nanotechnology: NEMS of energy storage and 

nanostructural transformations in materials. AIP Conference Proceedings. Advanced Materials with Hierarchical Structure for New 

Technologies and Reliable Structures. 020024-28. https://doi.org/10.1063/1.4932714 

27 Beznosyuk, S.A., Zhukovsky, M.S. & Zhukovsky, T.M. (2015). Theory and computer simulation of quantum NEMS energy 

storage in materials. International Journal of Nanoscience, 14, 1-2. 1460023-28. https://doi.org/10.1142/S0219581X14600230 

28 Beznosyuk, S.A. & Zhukovsky, M.S. (2017). Multiscale space-time dissipative structures in materials: Two-electron genesis 

of nonequilibrium electromechanical interfaces. Physical Mesomechanics, 20, 1. 102–110. 

https://doi.org/10.1134/S102995991701009X 

29 Beznosyuk, S.A., Maslova, O.A., Terenteva, Yu.V., Maksimov, D.Yu. & Zhukovsky, M.S. (2017). Computer simulation of 

attosecond nanotechnologies based on quantum NEMS in materials. International Journal of Nanotechnology, 14, 7-8. 590–603. 

https://doi.org/10.1504/IJNT.2017.083434 

30 Beznosyuk, S.A., Maslova, O.A., Maksimov, D.Y. & Zhukovsky M.S. (2018). Attosecond nanotechnology: from subatomic 

electrostatic strings entangling electron pairs to supra-atomic quantum nanoelectromechanical systems energy storage in materials. 

International Journal of Nanotechnology, 15, 4-5. 245–257 https://doi.org/10.1504/IJNT.2018.094783 

31 Beznosyuk, S.A., Maslova, O.A., Maksimov, D.Yu. & Zhukovsky, M.S. (2019). Computer simulation of hybrid quantum 

technologies of energy accumulation, storage, transformation and transfer in nanoenergy materials. International Journal of 

Nanotechnology, 16, 6-10. 322–333. https://doi.org/10.1504/IJNT.2019.106608 

32 Beznosyuk S.A., Maslova O.A. & Zhukovsky M.S. (2019). Computer simulation of hybrid quantum technologies of energy 

accumulation, storage, transformation and transfer in nanoenergy materials. International Journal of Nanotechnology, 16, 1-3. 22–

33. https://doi.org/10.1504/IJNT.2019.102389 

33 Beznosyuk, S.A., Maslova, O.A. & Zhukovsky, M.S. (2019). Quantum infrastructure of attosecond sensors and actuators of 

nonequilibrium physical media in smart materials. Physical Mesomechanics, 22, 5. 432–438. 

https://doi.org10.1134/S1029959919050096 

34 Beznosyuk S.A., Maslova O.A. & Zhukovsky M.S. (2020). Subatomic technology of quantum materials. AIP Conference 

Proceedings. Physical Mesomechanics. Materials with Multilevel Hierarchical Structure and Intelligent Manufacturing Technology 

Advanced Materials with Hierarchical Structure for New Technologies and Reliable Structures. 020030-34. 

https://doi.org/10.1063/5.0034343 

35 Maslova, O.A., Ryabykh, A.V. & Beznosyuk, S.A. (2020). Computer simulation of sod interaction with reactive oxygen spe-

cies in low-sized membrane cell nanostructures. AIP Conference Proceedings. Physical Mesomechanics. Materials with Multilevel 

Hierarchical Structure and Intelligent Manufacturing Technology. 020196-199. https://doi.org/10.1063/5.0034337 

36 Ryabykh, A.V. Maslova, O.A. Beznosyuk, S.A. & Chikina, M.V. (2022). Quantum-Chemical Calculation of Reimination of 

1,2-Ditert-Butylethanediimine with Aminoacetic Acid. Technical Physics Letters, 48, 4. 220–224. 

https://doi.org/10.1134/S1063785022070082 

37 Maslova, O.A., Ryabykh, A.V. & Beznosyuk, S.A. (2022). On the Problem of the Proton Permeability of Graphene and 

Borophene in Different Dielectric Media. Technical Physics Letters, 48, 316–321. https://doi.org/10.1134/S1063785022110049 

 

 

Information about addressee and authors* 

Beznosyuk, Sergey Alexandrovich — Doctor of Physical and Mathematical Sciences, Professor, Head 

of the Physical and Inorganic Chemistry Department, Altai State University, Lenin avenue, 61, 656049, Bar-

naul, Russia; е-mail: bsa1953@mail.ru; https://orcid.org/0000-0002-4945-7197 

Zhukovsky, Mark Sergeevich — Candidate of Chemistry, Associate Professor, Department of Infor-

mation Systems in Economics, Altai State Technical University of the name of I.I. Polzunov, Russia, 

656038, Barnaul, Lenin avenue, 46, Barnaul, Russia; е-mail: zhukovsky@list.ru; https://orcid.org/0000-

0002-0524-9548 

https://doi.org/10.1016/j.msec.2006.08.013
https://doi.org/10.1166/jnn.2009.C167
https://doi.org/10.1016/j.spmi.2008.10.006
https://doi.org/10.1016/j.ijhydene.2010.06.132
https://doi.org/10.1016/j.ijhydene.2010.06.128
https://doi.org/10.1063/1.4932714
https://doi.org/10.1504/IJNT.2017.083434
https://doi.org/10.1134/S102995991701009X
https://doi.org/10.1504/IJNT.2017.083434
https://doi.org/10.1504/IJNT.2018.094783
https://doi.org/10.1504/IJNT.2019.106608
https://doi.org/10.1504/IJNT.2019.102389
https://doi.org10.1134/S1029959919050096
https://doi.org/10.1063/5.0034343
https://doi.org/10.1063/5.0034337
https://doi.org/10.1134/S1063785022070082
https://doi.org/10.1134/S1063785022110049
mailto:bsa1953@mail.ru
https://orcid.org/0000-0002-4945-7197
mailto:zhukovsky@list.ru
https://orcid.org/0000-0002-0524-9548
https://orcid.org/0000-0002-0524-9548


S.A. Beznosyuk as the Founder and Leader of a New Direction … 

ISSN 2959-0663 (Print); ISSN 2959-0671 (Online); ISSN-L 2959-0663 25 

Maslova, Olga Andreevna (corresponding author) — Candidate of Physical and Mathematical Sci-

ences, Associate Professor, Physical and Inorganic Chemistry Department, Altai State University, Lenin av-

enue, 61, 656049, Barnaul, Russia; е-mail: maslova_o.a@mail.ru; https://orcid.org/0000-0003-3862-3687 
__________________________________________________________________ 

*The author's name is presented in the order: Last Name, First and Middle Names 

 

 

mailto:maslova_o.a@mail.ru
https://orcid.org/0000-0003-3862-3687



