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Educational program and field of
the educational program for which
the applicant will be accepted

1.4. Chemical Sciences
1.4.1 Inorganic chemistry

List of research projects of the
potential supervisor
(participation/leadership)

1. Chemical basis for the creation of new generation functional
materials for modern innovative technologies. No. 0729-2020-0039
(state task, 2020-2022, director).

2. Development of the scientific foundations of the technology for
producing chemoresistive materials for an electronic nose based on
complex nanostructured oxide matrices. No. 22-13-00053. (RSF,
2022-2024, director)

3. Reliable and logically transparent artificial intelligence:
technology, verification and application in socially significant and
infectious diseases. No. 075-15-2020-808. (project of the Ministry of
Education and Science of the Russian Federation, 2020-2022,
executor)

4. Study of the role of phosphate-organic matrices in the abiogenic
reproducible synthesis of peptides. No. 19-44-230040 r_a. (RFBR,
2019-2022, executor)

5. No. FSWR-2023-0025. (state task, 2023-2025, executor).

List of the topics offered for the
prospective scientific research

1. Synthesis and hydrolytic stability of binding phases
radioactive waste

2. Physico-chemical study of biologically active substances
3. Study of isotope effects in crystals

4. Inorganic materials for microelectronics

Research supervisor:
Alexandr V. Knyazev,

Doctor of Chemical Sciences,
Professor

Chemistry and Materials Sciences

Supervisor’s research interests

Crystal chemistry

Chemical thermodynamics of inorganic and organic compounds
Radiochemistry

Research highlights

The postgraduate student's work will be carried out (depending on
the topic chosen) using:

1. Agilent DD2 NMR 400WB NMR spectrometer for experiments
with liquid samples (Agilent Technologies USA)

2. ion liquid chromatograph LC-20ADsp Shimadzu

3. X-ray diffractometer XD-2 with vertical goniometer ©6-20

4. X-ray powder diffractometer LabX XRD-6100 (Shimadzu, Japan)
5. Focus DSQ gas chromatography-mass spectrometer with electron
impact ionization

6. energy dispersive X-ray fluorescence spectrometer EDX-900HS
Shimadzu

7. liquid analyzer (spectrofluorimeter)

8. Voltammetric analyzer TA-Lab

9. Chromos gas chromatographic complex

10. Spectrophotometer UVmini-1240 Shimadzu

11. UV-VIS spectrophotometer UV-1650 Shimadzu.




Supervisor’s specific requirements

e knowledge of physical research methods,

e knowledge of methods for the synthesis of inorganic compounds
and materials,

o good command of English/Russian language.
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Suleymanov E.V., Volkova N.S., Gorshkov A.P., Smirnov S.M.
Synthesis, structure, and properties of new Dion-Jacobson
compounds A’LnNaNbzOjo (A’ = Cs, Rb, H; Ln = Nd, Pr). //
Journal of Physics and Chemistry of Solids. 2021. V.156. 110184.
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9. Knyazev A.V., Syrov E.V., Krasheninnikova O.V., Kyashkin
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D.B., Taimassova Sh.T., Balbekova B.K., Bekturganov N.S.
Structure and calorimetric study of complex oxides based on
lantha-num, tungsten, and alkaline earth elements MeLa,WO7 (Me
= Mg, Ca, Sr, Ba). // Journal of Thermal Analysis and
Calorimetry. 2020. V.142 P. 2287-2301.
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Results of intellectual activity

1. Shvareva A.G., Knyazev A.V. Drug based on an antimony
compound with a biocompatible matrix // Russian Patent No.
2752169, 2021.

2. Bulanov E.N., Knyazev A.V. Method for producing biocompatible
bismuth-apatites // Russian Patent No. 2776293, 2022.




