
PROGRAM   

 

  
 

1 

Postgraduate Track Program: Chemistry and Materials Science 
 

1. Olympiad Winner’s Skill Set  
 

To win the Olympiad, you should have a firm grasp of a range of concepts related to chemistry 

and materials science, specifically: 

- fundamentals of general, inorganic, analytical, and organic chemistry; basics of chemical 

thermodynamics, kinetics, and theory of solutions; theory of phase equilibria; materials science; 

- prospects and trends in the development of science; current issues; latest advances in 

chemical science and technology; 

- fundamentals and principles of modern methods for studying the composition, structure, 

and properties of materials. 

You should also have a solid command of the following skills: 

- apply acquired knowledge in solving practical and theoretical problems; find and analyze 

necessary data;select and apply adequate research methods; analyze the results obtained; 

- freely navigate fundamental science; 

- operate with large amounts of scientific information; independently work with its various 

sources; 

- analyze the effectiveness of interim solutions; make decisions regarding changes to the 

work plan. 

 

2. List of Eligible Study Programs 
 

2.1. List of Master’s Programs 

18.04.01 Chemical Technology 

22.04.01 Materials Science and Technology 

04.04.01 Chemistry 

18.04.02 Energy and Resource-Saving Processes in Chemical Technology, Petrochemistry, 

and Biotechnology 

28.04.04 Nanosystems and Nanomaterials 

22.04.02 Metallurgy 

 

2.2. List of Doctoral Programs 

1.4.2 Analytical Chemistry 

1.3.20 Crystallography, Physics of Crystals 

1.4.1 Inorganic Chemistry 

1.4.3 Organic Chemistry 

1.4.4 Physical Chemistry 

2.6.17 Materials Science 

2.6.2 Metallurgy of Ferrous, Non-Ferrous, and Rare Metals 

2.6.1 Metallurgy and Heat Treatment of Metals and Alloys 

 

3. Program Content 
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Inorganic and Nuclear Chemistry 

1. Main types of chemical bonds and the geometry of polyatomic molecules. 

2. Acid-base balance. Strong and weak electrolyte solutions. 

3. Heterogeneous equilibria in the solid-state systems: solutions of insoluble electrolytes.  

4. Redox equation. Standard, real, and formal redox potentials. 

5. Structure and isomerism of coordination compound, equilibria in solutions of coordination 

compounds. 

6. Typical valence; degrees of oxidation; resultant compound;  their physical and chemical 

properties; industrial applications. 

 

Organic Chemistry 

1. Structure of organic molecules: nature of the chemical bond, distribution of electron density 

in a molecule, types of isomerism of organic compound molecules. 

2. Main classes of organic compounds, main methods for compound synthesis, chemical 

transformation. 

3. Reaction mechanisms: electronic and spatial structure of reagents and substrates. 

4. Natural sources of organic compounds, principal methods for synthesizing key substances, 

transformations by laboratory and industrial methods. 

5. Key practical applications of organic compounds.  

6. Interactions of organic substances with living organisms; environmental aspects of organic 

chemical production. 

7. Basics of molecular spectroscopy (IR, UV, NMR), mass spectrometry, X-ray diffraction.  

 

Analytical Chemistry 

1. Protolytic theory. Application of mass action law to acid-base equilibria. Calculation of 

pH of aqueous solutions. Buffer solutions. 

2. Complexation reactions. Basic concepts, types of coordination complexes. Equilibrium in 

complexation reactions. Stability of coordination complexes. 

3. Qualitative chemical analysis. Methods for carrying out reactions; concept of analytical 

signal. Main analytical groups of cations and anions. 

4. Titrimetric methods of analysis. Methods for expressing solution concentrations. Titration 

curves. Calculating substance mass in an analyzed solution. Techniques for performing 

titrimetric analysis. 

5. Types of titrimetric analysis. Acid-base titration. Complexometric titration. Oxidation-

reduction titration. Precipitation titration. 

 

Physical Chemistry 

1. First law of thermodynamics and its application (internal energy, enthalpy, heat and work, 

equilibrium and non-equilibrium processes).  

2. Thermochemistry, heat capacity, Hess's law, Kirchhoff equation.  

3. Second law of thermodynamics (entropy, thermodynamic potentials and characteristic 

functions).  
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4. Fundamental Gibbs equation, Gibbs-Helmholtz equations, Nerst theorem, Planck's 

postulate, chemical potential.  

5. Phase equilibria: heterogeneous systems, Gibbs phase rule, Clapeyron-Clausius equation. 

Thermodynamic properties of solutions. Raoult's law, Henry’s law, Sievert's law. 

6. Phase equilibria in two-component liquid-vapor systems. Phase equilibria in condensed 

systems.  

7. Surface phenomena, thermodynamics of surface phenomena, adsorption, Gibbs and 

Langmuir adsorption isotherms. Aggregative, kinetic, and phase stability of dispersed systems.  

8. Thermodynamics of electrochemical systems: electrochemical potential and equilibrium 

conditions, EMF of an electrochemical element, electrode potential. Nernst equation.  

9. Electrical conductivity of electrolyte solutions, ion mobility and transfer numbers, Debye–

Huckel theory.  

10. Chemical kinetics and catalysis: effect of temperature on reaction rate, Arrhenius equation, 

activation energy and methods of its determination.  

11. Chemical equilibria: law of acting masses and equilibrium constant, equations of 

isotherms, isobars, and isochores of a chemical reaction. 

 

Crystallography 

1. structure of periodic crystals: basic principles. Symmetry elements and symmetry 

operations, choice of a unit cell, point and space symmetry groups, close-packed structures, 

coordination polyhedra in crystal structure description, polymorphism. 

2. Point defects in crystals and the relationship between impurity concentration and intrinsic 

point defects, nonstoichiometry, environment of the sample. 

3. Extended defects: dislocations, disclinations, and packing defects. Interaction between 

point and extended defects. 

4. First-order phase transitions and second-order phase transitions, Gibbs phase rule, 

dissolution-crystallization curve, metastable crystallization zone. 

5. Molecular kinetic theory of crystal growth (Kossel-Stranski model, Bravais law, Wulff 

construction rule, types of crystal growth, epitaxial growth of crystals, crystal twinning). 

6. Properties of solids and their relationship with crystal bulk and surface structure; the 

presence, type, and concentration of defects and the size and shape of particles. 

7. Electronic structure of solids: band theory, metals, semiconductors, and insulators, electron 

and hole conductivity  

 

Metallurgy and Metallurgical Engineering 

1. Ferrous metallurgy: production of iron; blast furnace smelting; steelmaking, ferroalloys. 

2. Production of non-ferrous metals: production of copper, aluminum, magnesium and 

titanium, powder metallurgy. 

3. Fe-C diagram (transformations in steels; structure and properties of steels). 

4. Solid solutions: types and structure; alloys and intermetallic compounds. 

5. Crystal structure, mechanical and physical properties of metals. 

  

Materials Science: Evaluation and Testing  
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1. Characteristics of materials microstructure; effect of grain size on the mechanical and 

physical properties of metals and ceramics (Hall-Petch relationship). 

2. Composite materials: structure and mechanical properties, strengthening mechanisms of 

metals, combination of various strengthening principles in composites with metal matrices, rules 

for using mixtures for calculating the mechanical and physical characteristics of composites. 

3. Strain diagram (σ–ε) for solids (yield, elasticity, and strength limits). 

4. Fatigue of materials: fatigue limit, cycles requiring stress and their characteristics, fatigue 

curve. 

 

4. Recommended References 
 

4.1. Reading List 

Inorganic and Nuclear Chemistry 

Sources in English Topic 

1. Atkins P.W., Shriver D.F. «Inorganic Chemistry» W. H. Freeman and 

Company, 2010 – 851p URL:// 

https://edisciplinas.usp.br/pluginfile.php/7940313/mod_resource/content/1/S

hriver%20%20Atkins%20-%20Inorganic%20Chemistry%205th.pdf (free 

access) 

 1, 5 

2. Housecroft С.E., Sharpe A.G., Inorganic chemistry, 4th ed., 2012 

URL:// 

https://vk.com/doc485036727_545181652?hash=0HIKI6k9ZqAz11rUWhE9

fzx5FuIM8fFlZkBy3EpnZmg (free access) 

All  

3. Petrucci Ralph H., Herring F. Geoffrey, Madura Jeffry D., Bissonnette 

Carey. General Chemistry: Principles and Modern Applications – 11th 

Edition. – Toronto: Pearson, 2017. 1496 p. URL:// 

https://chemistry.com.pk/books/general-chemistry-11e-petrucci-herring/ 

(limited access) 

 4, 5 

 

Sources in Russian Topic 

1. Ахметов Н.С. Общая и неорганическая химия. Учеб.для вузов. 

М.: Изд. Центр «Академия», 2001. 743 с. URL:// 

https://www.nntu.ru/frontend/web/ngtu/files/org_structura/library/resurvsy/p

ervokursnik/inel/xim/osnovn/1.pdf (free access) 

 1, 3, 6 

1. Жмурко Г.П., Казакова Е.Ф., Кузнецов В.Н., Яценко А.В. – 

Общая химия М.: Издательский дом «Академия», 2011 -512с.  

URL:// https://academia-

moscow.ru/ftp_share/_books/fragments/fragment_16878.pdf (free access) 

 1, 2, 4, 5  

2. Тамм М.Е., Третьяков Ю.Д. Неорганическая химия. Том 1. М.: 

Издательский дом «Академия», 2004 - 240с.  

URL:// https://vk.com/wall-136161994_14906 (free access) 

 1, 4  

3. Шевельков А.В., Дроздов А.А., Тамм М.Е. Неорганическая 

химия. Учебник. М.: Лаборатория знаний, 2021 -586с.  

URL:// https://glavkniga.su/filecont/554934.pdf (free access) 

 5  

about:blank
about:blank
about:blank
https://vk.com/doc485036727_545181652?hash=0HIKI6k9ZqAz11rUWhE9fzx5FuIM8fFlZkBy3EpnZmg
https://vk.com/doc485036727_545181652?hash=0HIKI6k9ZqAz11rUWhE9fzx5FuIM8fFlZkBy3EpnZmg
about:blank
about:blank
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/library/resurvsy/pervokursnik/inel/xim/osnovn/1.pdf
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/library/resurvsy/pervokursnik/inel/xim/osnovn/1.pdf
https://academia-moscow.ru/ftp_share/_books/fragments/fragment_16878.pdf
https://academia-moscow.ru/ftp_share/_books/fragments/fragment_16878.pdf
about:blank
https://vk.com/wall-136161994_14906
https://glavkniga.su/filecont/554934.pdf
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Organic Chemistry 

Sources in English Topic 

1. Clayden, Greeves, Warren. Organic Chemistry. Oxford University 

Press, 2000. Organic Chemistry, Clayden J., Greeves N., Warren S., 2012 

URL:// https://blogmedia.testbook.com/kmat-kerala/wp-

content/uploads/2023/06/organic-chemistry-by-jonathan-clayden-nick-

greeves-stuart-warren-z-lib.org_-847123c1.pdf  (free access) 

 1 - 3  

2. Hart H. “Organic Chemistry – A Short Course”. Hart H., Habad 

C.M., Craine L.E., Hart D.J. – 13th edition. – Cengage Learning, 2011. 600 

p. URL:// https://archive.org/details/organicchemistry0000hart_p9s2  (free 

access) 

 1 - 3 

3. Jerry, M. Advanced Organic Chemistry: Reactions, Mechanisms, and 

Structure (6th ed.), New York: Wiley-Interscience, 2007. 1376 p. URL:// 

https://archive.org/details/advanced-organic-chemistry-jerry-march (free 

access) 

All  

 

Sources in Russian Topic 

1. Органическая химия. Учебник. Под ред. Н.А. Тюкавкиной. М.: 

Дрофа, 2003. 640 с.  

URL://  http://www.primefan.ru/stuff/books/t1.pdf  (free access) 

All  

2. Органическая химия. Часть 1: учебное пособие / Л.В. 

Тимощенко, Т.А. Сарычева; Томский политехнический университет. – 

Томск: Изд-во Томского политехнического университета, 2012. – 168 с. 

URL:// https://portal.tpu.ru/SHARED/e/ELINE/academic/PCMI/up1.pdf 

(free access) 

 1-4 

3. Органическая химия. Часть 2: учебное пособие / Т.А. Сарычева, 

Л.В. Тимощенко; Томский политехнический университет. – Томск, 

2004. – 116 с. 

URL:// https://portal.tpu.ru/SHARED/e/ELINE/academic/PCMI/up2.pdf  

(free access) 

 1-4 

4. Органическая химия. Часть 3: учебное пособие / Л.В. 

Тимощенко, Т.А. Сарычева; Национальный исследовательский 

Томский политехнический университет. – Томск: Изд-во Томского 

политехнического университета, 2010. – 84 с. 

URL:// https://portal.tpu.ru/SHARED/e/ELINE/academic/PCMI/up3.pdf   

(free access) 

 1-4 

 

Analytical Chemistry 

Sources in English Topic 

1. Christian G.D., Dasgupta K. (Sandy), Schug K.A. Analytical 

chemistry. Seventh edition, John Wiley and Sons, Inc. 2014. 826 p.  

All  

about:blank
https://blogmedia.testbook.com/kmat-kerala/wp-content/uploads/2023/06/organic-chemistry-by-jonathan-clayden-nick-greeves-stuart-warren-z-lib.org_-847123c1.pdf
https://blogmedia.testbook.com/kmat-kerala/wp-content/uploads/2023/06/organic-chemistry-by-jonathan-clayden-nick-greeves-stuart-warren-z-lib.org_-847123c1.pdf
https://blogmedia.testbook.com/kmat-kerala/wp-content/uploads/2023/06/organic-chemistry-by-jonathan-clayden-nick-greeves-stuart-warren-z-lib.org_-847123c1.pdf
https://archive.org/details/organicchemistry0000hart_p9s2
about:blank
https://archive.org/details/advanced-organic-chemistry-jerry-march
about:blank
http://www.primefan.ru/stuff/books/t1.pdf
about:blank
https://portal.tpu.ru/SHARED/e/ELINE/academic/PCMI/up1.pdf
about:blank
https://portal.tpu.ru/SHARED/e/ELINE/academic/PCMI/up2.pdf
about:blank
https://portal.tpu.ru/SHARED/e/ELINE/academic/PCMI/up3.pdf
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URL: https://kvmwai.edu.in/upload/StudyMaterial/Analytical-Chemistry-by-

Gary-D_-Christian-Purnendu-K_-Dasgupta-Kevin-A_-Schug-z-lib_org_.pdf 

(free access) 

2. Harvey D.T. Analytical chemistry 2.1, DePauw University, Inc. 2016.  

URL: https://open.umn.edu/opentextbooks/textbooks/486 

(free access) 

 4, 5 

3. Analytical Chemistry. Gary D. Christian, 6th ed. 2004 

URL:// Free Download Analytical Chemistry 6th Edition By Gary D. 

Christian (informative) - ChemistryDocs.Com (free access) 

All  

 

Sources in Russian Topic 

1. Основы аналитической химии. В 2 т. Т.1 / [Т.А.Большова и др.]; 

под ред. Ю.А. Золотова. 5-е изд. М.: Издательский центр «Академия», 

2012. 384с. URL:// 

https://portal.tpu.ru/SHARED/o/OAA/academic/Tab3/Основы%20аналит%

20химии%201_Золотов.pdf 

(free access)  

All   

2. Основы аналитической химии. В 2 т. Т.2 / [Н.В. Алов и др.]; под 

ред. Ю.А. Золотова. 5-е изд. М.: Издательский центр «Академия», 2012.  

416 с. URL:// 

https://portal.tpu.ru/SHARED/o/OAA/academic/Tab2/Основы%20аналит%

20химии%202_Золотов.pdf 

(free access) 

 5  

3. Аналитическая химия: в 2 томах. / Г. Кристиан, пер. с англ. – М.: 

Бином. Лаборатория знаний, 2009 

URL:// 

https://djvu.online/file/uCKwOyKXYUIrU?ysclid=m06ohofovg760087820  

(free access) 

All  

 

Physical Chemistry 

Sources in English Topic 

1. Atkins P. and de Paula J. Physical Chemistry. New York: W. H. Freeman 

and Company, 2006. 1053 p. URL:// 

https://djvu.online/file/kXPWmnlehd4tA?ysclid=lzwmbbqoin691282238  

(free access) 

All  

2. Job G. and Rüffler R., Physical Chemistry from a Different Angle 

Workbook. Springer Cham, 2019. 291 p. URL://https://doi.org/10.1007/978-3-

030- 28491-6  (limited access) 

 8 – 10  

3. Hofmann, A. Physical Chemistry Essentials. // Physico-chemical Data and 

Resources, Springer, Cham., 2018. pp.1-11. 

URL://https://doi.org/10.1007/978-3-319- 74167-3_1  (limited access) 

All , except 7 

4. Keszei, E. Chemical Thermodynamics. Springer Berlin Heidelberg, 2012. 

354 p. URL://https://doi.org/10.1007/978-3-642- 19864-9  (limited access) 

 1 - 4 

https://kvmwai.edu.in/upload/StudyMaterial/Analytical-Chemistry-by-Gary-D_-Christian-Purnendu-K_-Dasgupta-Kevin-A_-Schug-z-lib_org_.pdf
https://kvmwai.edu.in/upload/StudyMaterial/Analytical-Chemistry-by-Gary-D_-Christian-Purnendu-K_-Dasgupta-Kevin-A_-Schug-z-lib_org_.pdf
https://open.umn.edu/opentextbooks/textbooks/486
https://chemistrydocs.com/analytical-chemistry-6th-edition-by-gary-d-christian/
https://chemistrydocs.com/analytical-chemistry-6th-edition-by-gary-d-christian/
https://portal.tpu.ru/SHARED/o/OAA/academic/Tab3/%D0%9E%D1%81%D0%BD%D0%BE%D0%B2%D1%8B%20%D0%B0%D0%BD%D0%B0%D0%BB%D0%B8%D1%82%20%D1%85%D0%B8%D0%BC%D0%B8%D0%B8%201_%D0%97%D0%BE%D0%BB%D0%BE%D1%82%D0%BE%D0%B2.pdf
https://portal.tpu.ru/SHARED/o/OAA/academic/Tab3/%D0%9E%D1%81%D0%BD%D0%BE%D0%B2%D1%8B%20%D0%B0%D0%BD%D0%B0%D0%BB%D0%B8%D1%82%20%D1%85%D0%B8%D0%BC%D0%B8%D0%B8%201_%D0%97%D0%BE%D0%BB%D0%BE%D1%82%D0%BE%D0%B2.pdf
https://portal.tpu.ru/SHARED/o/OAA/academic/Tab2/%D0%9E%D1%81%D0%BD%D0%BE%D0%B2%D1%8B%20%D0%B0%D0%BD%D0%B0%D0%BB%D0%B8%D1%82%20%D1%85%D0%B8%D0%BC%D0%B8%D0%B8%202_%D0%97%D0%BE%D0%BB%D0%BE%D1%82%D0%BE%D0%B2.pdf
https://portal.tpu.ru/SHARED/o/OAA/academic/Tab2/%D0%9E%D1%81%D0%BD%D0%BE%D0%B2%D1%8B%20%D0%B0%D0%BD%D0%B0%D0%BB%D0%B8%D1%82%20%D1%85%D0%B8%D0%BC%D0%B8%D0%B8%202_%D0%97%D0%BE%D0%BB%D0%BE%D1%82%D0%BE%D0%B2.pdf
https://djvu.online/file/uCKwOyKXYUIrU?ysclid=m06ohofovg760087820
https://djvu.online/file/kXPWmnlehd4tA?ysclid=lzwmbbqoin691282238
about:blank
about:blank
about:blank
about:blank


PROGRAM   

 

  
 

7 

5. Kralchevsky P., Danov K. and Denkov N. Handbook of Surface and Colloid 

Chemistry.  Third Edition. Taylor and Francis Group, LLC. 2009. 377 р. 

URL:// 

https://archive.org/details/handbookofsurfac0000unse_q8i8/page/n9/mode/2u

p (limited access) 

 6, 7 

6. Mário J. de Oliveira Equilibrium Thermodynamics. Springer Berlin, 

Heidelberg, 2017. 400 p.  

URL://https://doi.org/10.1007/978-3-662- 53207-2  (limited access) 

 5, 6, 11  

7. Pashley Richard M., Karaman Marilyn E. Applied Colloid and Surface 

Chemistry, 2nd Edition. John Wiley and Sons, 2021. 256 p. 

URL://https://books.google.ru/books/about/A 

pplied_Colloid_and_Surface_Chemistry.html 

?id=yNU7EAAAQBAJandredir_esc=y   (limited access) 

 7 

8. Smith, E. Brian. Basic chemical thermodynamics. Oxford: Clarendon Press, 

1977. 132 p. URL://https://nla.gov.au/nla.cat-vn2516889  (limited access) 

 1 - 4 

9. Soustelle, M. An Introduction to Chemical Kinetics. Wiley Online Library, 

2011. 448 p. URL:// 

https://onlinelibrary.wiley.com/doi/book/10.1002/9781118604243  (limited 

access) 

 10 

10. Stanley M. Walas. Phase Equilibria in Chemical Engineering. 

ButterworthHeinemann, 1985. 688 p. URL:// 

https://www.elsevier.com/books/phase-equilibria-in-

chemicalengineering/walas/978-0-409-95162-2 (limited access) 

 5, 6, 11 

 

Sources in Russian Topic 

1. Степановских Е. И., Брусницына Л. А., Виноградова Т. В. Физическая 

химия для инженеров: учебник.: Изд-во Урал. ун-та, 2022. – 264 с. URL:// 

http://elar.urfu.ru/handle/10995/113888 (Free access) 

 5, 11 

2. Черепанов В.А., Зуев А.Ю., Гаврилова Л.Я. и др. Физическая химия: 

Руководство для самостоятельной работы студентов: учеб.-метод. 

Пособие Изд-во Урал. ун-та, 2017. — 192 с. URL:// 

https://elar.urfu.ru/bitstream/10995/52372/1/978-5-7996-2111-

7_2017.pdf?ysclid=lzwl9qukrj685184283  (Free access) 

 3, 4, 5, 6, 8, 9  

3.Основы физической химии. Теория и задачи: учеб. Пособие для вузов / 

В.В. Еремин, С.И. Каргов, И.А. Успенская, Н.Е. Кузьменко, В.В. Лунин. – 

М. Издательство «Экзамен», 2005. – 480 с.  

URL://https://djvu.online/file/hw72kvAJipJyV?ysclid=lzwm8635pp54150173

1 (Free access) 

All  

 

Crystallography 

Sources in English Topic 

1. Cowley John M. Diffraction physics. 1975 URL:// 

http://www.physics.fudan.edu.cn/tps/people/jzhao/BookandPaper/diffraction%

20physics.pdf  (Free access) 

 1 - 5 

https://archive.org/details/handbookofsurfac0000unse_q8i8/page/n9/mode/2up
https://archive.org/details/handbookofsurfac0000unse_q8i8/page/n9/mode/2up
about:blank
about:blank
https://onlinelibrary.wiley.com/doi/book/10.1002/9781118604243
https://www.elsevier.com/books/phase-equilibria-in-chemicalengineering/walas/978-0-409-95162-2
https://www.elsevier.com/books/phase-equilibria-in-chemicalengineering/walas/978-0-409-95162-2
http://elar.urfu.ru/handle/10995/113888
about:blank
about:blank
about:blank
about:blank
https://djvu.online/file/hw72kvAJipJyV?ysclid=lzwm8635pp541501731
https://djvu.online/file/hw72kvAJipJyV?ysclid=lzwm8635pp541501731
http://www.physics.fudan.edu.cn/tps/people/jzhao/Book&Paper/diffraction%20physics.pdf
http://www.physics.fudan.edu.cn/tps/people/jzhao/Book&Paper/diffraction%20physics.pdf
http://www.physics.fudan.edu.cn/tps/people/jzhao/Book&Paper/diffraction%20physics.pdf
http://www.physics.fudan.edu.cn/tps/people/jzhao/Book&Paper/diffraction%20physics.pdf
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2. De Graef M. McHenry Michael E. Structure of Materials. An 

Introduction to Crystallography, Diffraction and Symmetry. Cambridge 

University Press, 2012 URL:// 

https://assets.cambridge.org/97811070/05877/frontmatter/9781107005877_fro

ntmatter.pdf  (limited access) 

 1 - 5 

3. Jones David R. H., Ashby Michael F. Engineering Materials 1: An 

Introduction to Properties, Applications and Design. 5th Edition, Kindle 

Edition URL:// http://www.nanotech.unn.ru/sites/default/files/m.a._ashby_-

_engeneerig_matherials_elseiver_2005_vol1.pdf  (free access) 

 6, 7 

 

Sources in Russian Topic 

1. Анимица И. Е., Кочетова Н. А. Квазихимическое описание 

процессов дефектообразования в оксидах: учеб. Пособие. Екатеринбург: 

Изд-во Урал. унта, 2019. — 102 с. URL:// 

elar.urfu.ru/bitstream/10995/68496/1/978-5-7996-2540-5_2019.pdf (Free 

access) 

 2 

2. Горелик С.С., Дашевский М.Я. Материаловедение 

полупроводников и диэлектриков, Учебник для вузов, 2003. 480 c. 

Материаловедение полупроводников и диэлектриков, Учебник для вузов, 

Горелик С.С., Дашевский М.Я., 2003 URL:// 

https://obuchalka.org/20210514132399/materialovedenie-poluprovodnikov-i-

dielektrikov-uchebnik-dlya-vuzov-gorelik-s-s-dashevskii-m-ya-2003.html 

(Free access) 

 6, 7 

3. Егоров-Тисменко Ю.К. Кристаллография и кристаллохимия. М.: 

КДУ, 2005. 589 c. URL:// https://www.geokniga.org/books/413 (Free access) 

 1 - 5 

4. Китайгородский А.И. Рентгеноструктурный анализ. 1950. - 651 с. 

URL:// https://www.geokniga.org/books/2914 (Free access) 

 1 - 3 

5. Розин К.М. Практическая кристаллография. М.:МИСиС, 2005, 168 

c. URL:// https://www.geokniga.org/books/17658 (Free access) 

 1 - 3 

6. Уманский Я.С., Скаков Ю.А., Иванов А.Н., Расторгуев Л.Н. 

Кристаллография, рентгенография и электронная микроскопия. М.: 

Металлургия, 1982 URL:// https://www.geokniga.org/books/2911 (Free 

access) 

 1 - 5 

7. Уманский Я.С., Скаков Ю.А. Физика металлов. Атомное строение 

металлов и сплавов. Учебник для вузов. М.: Атомиздат, 1978 URL: lib-

bkm.ru/load/99-1-0-2713?ysclid=lm915ajyp5428461191 (Free access) 

 6, 7 

8. Шаскольская М.П. Кристаллография. Учеб. пособие для втузов. 2-

е изд., перераб. и доп. - М.: Высшая шк. ,1984. - 376 с. URL:// 

https://djvu.online/file/LEobDhpArQKTo?ysclid=m06opb4w9l45137390  

(Free access) 

 1 - 5 

 

Metallurgy and Metallurgical Engineering 

Sources in English Topic 

https://assets.cambridge.org/97811070/05877/frontmatter/9781107005877_frontmatter.pdf
https://assets.cambridge.org/97811070/05877/frontmatter/9781107005877_frontmatter.pdf
http://www.nanotech.unn.ru/sites/default/files/m.a._ashby_-_engeneerig_matherials_elseiver_2005_vol1.pdf
http://www.nanotech.unn.ru/sites/default/files/m.a._ashby_-_engeneerig_matherials_elseiver_2005_vol1.pdf
https://obuchalka.org/20210514132399/materialovedenie-poluprovodnikov-i-dielektrikov-uchebnik-dlya-vuzov-gorelik-s-s-dashevskii-m-ya-2003.html
https://obuchalka.org/20210514132399/materialovedenie-poluprovodnikov-i-dielektrikov-uchebnik-dlya-vuzov-gorelik-s-s-dashevskii-m-ya-2003.html
about:blank
about:blank
https://www.geokniga.org/books/2914
about:blank
https://www.geokniga.org/books/17658
about:blank
https://www.geokniga.org/books/2911
https://djvu.online/file/LEobDhpArQKTo?ysclid=m06opb4w9l45137390
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1. Huda, Z. Metallurgy for Physicists and Engineers: Fundamentals, 

Applications, and Calculations. CRC Press, 2020. 381 p.  

https://www.taylorfrancis.com/books/mono/10.1201/9780429265587/metall

urgy-physicists-engineers-zainul-huda (Free access) 

 4 

2. Martin, R.M. Electronic Structure: Basic Theory and Practical 

Methods, Cambridge University Press, 2004. 650 p. 

https://cds.cern.ch/record/821265/files/0521782856_TOC.pdf (Free access) 

 5 

 

3. Materials Science: учебное пособие / Л.В. Радионова, Ю.Е. 

Капелюшин. – Челябинск: Издательский центр ЮУрГУ, 2021. – 96 c. 

URL:// 

https://lib.susu.ru/ftd?base=SUSU_METHODandkey=000570594anddtype=

Fandetype=.pdf (Free access) 

All  

 

Sources in Russian Topic 

1. Воскобойников В.Г., Кудрин В.А., Якушев А.М. Общая металлургия. 

Учебник для вузов. М., "Металлургия", 1979 

https://djvu.online/file/348nQlP6ixTym (Free access) 

 1, 2 

2. Металлография. Учебник для вузов. Лившиц Б. Г.— М.: Металлургия, 

1990, 236 с. 

https://smekhnovsergey.ru/LIB/1_bm/%D0%9B%D0%B8%D0%B2%D1%8

8%D0%B8%D1%86%20%D0%91.%D0%93%201990%20%D0%9C%D0%

B5%D1%82%D0%B0%D0%BB%D0%BB%D0%BE%D0%B3%D1%80%

D0%B0%D1%84%D0%B8%D1%8F.pdf (Free access) 

or 

https://lib-bkm.ru/12921 (Free access) 

 3 

3. Шаскольская М.П. Кристаллография. Учеб. пособие для втузов. 2-е 

изд., перераб. и доп. - М.: Высшая шк. ,1984. - 376 с.  

URL:// 

https://djvu.online/file/LEobDhpArQKTo?ysclid=m06opb4w9l45137390  

(Free access) 

 4, 5 

 

Materials Science: Evaluation and Testing 

Sources in English Topic 

1. Callister. W.D.Jr., Rethwisch, D.G. Materials Science and Engineering, Wiley, 

2014. 1000 p.  

https://ftp.idu.ac.id/wp-

content/uploads/ebook/tdg/TEKNOLOGI%20REKAYASA%20MATERIAL

%20PERTAHANAN/Materials%20Science%20and%20Engineering%20An

%20Introduction%20by%20William%20D.%20Callister,%20Jr.,%20David

%20G.%20Rethwish%20(z-lib.org).pdf (Free access) 

 3, 4 

2. Clyne, T.W., Hull, D. An Introduction to Composite Materials, Cambridge 

University Press, 2019. 360 p.  

https://www.academia.edu/73858336/INTRODUCTION_TO_COMPOSITE

S_MATERIALS_HULL (Free access) 

 2 

https://www.taylorfrancis.com/books/mono/10.1201/9780429265587/metallurgy-physicists-engineers-zainul-huda
https://www.taylorfrancis.com/books/mono/10.1201/9780429265587/metallurgy-physicists-engineers-zainul-huda
https://cds.cern.ch/record/821265/files/0521782856_TOC.pdf
https://lib.susu.ru/ftd?base=SUSU_METHOD&key=000570594&dtype=F&etype=.pdf
https://lib.susu.ru/ftd?base=SUSU_METHOD&key=000570594&dtype=F&etype=.pdf
https://lib.susu.ru/ftd?base=SUSU_METHOD&key=000570594&dtype=F&etype=.pdf
https://lib.susu.ru/ftd?base=SUSU_METHOD&key=000570594&dtype=F&etype=.pdf
https://lib.susu.ru/ftd?base=SUSU_METHOD&key=000570594&dtype=F&etype=.pdf
https://lib.susu.ru/ftd?base=SUSU_METHOD&key=000570594&dtype=F&etype=.pdf
https://lib.susu.ru/ftd?base=SUSU_METHOD&key=000570594&dtype=F&etype=.pdf
https://lib.susu.ru/ftd?base=SUSU_METHOD&key=000570594&dtype=F&etype=.pdf
https://djvu.online/file/348nQlP6ixTym
https://smekhnovsergey.ru/LIB/1_bm/%D0%9B%D0%B8%D0%B2%D1%88%D0%B8%D1%86%20%D0%91.%D0%93%201990%20%D0%9C%D0%B5%D1%82%D0%B0%D0%BB%D0%BB%D0%BE%D0%B3%D1%80%D0%B0%D1%84%D0%B8%D1%8F.pdf
https://smekhnovsergey.ru/LIB/1_bm/%D0%9B%D0%B8%D0%B2%D1%88%D0%B8%D1%86%20%D0%91.%D0%93%201990%20%D0%9C%D0%B5%D1%82%D0%B0%D0%BB%D0%BB%D0%BE%D0%B3%D1%80%D0%B0%D1%84%D0%B8%D1%8F.pdf
https://smekhnovsergey.ru/LIB/1_bm/%D0%9B%D0%B8%D0%B2%D1%88%D0%B8%D1%86%20%D0%91.%D0%93%201990%20%D0%9C%D0%B5%D1%82%D0%B0%D0%BB%D0%BB%D0%BE%D0%B3%D1%80%D0%B0%D1%84%D0%B8%D1%8F.pdf
https://smekhnovsergey.ru/LIB/1_bm/%D0%9B%D0%B8%D0%B2%D1%88%D0%B8%D1%86%20%D0%91.%D0%93%201990%20%D0%9C%D0%B5%D1%82%D0%B0%D0%BB%D0%BB%D0%BE%D0%B3%D1%80%D0%B0%D1%84%D0%B8%D1%8F.pdf
https://lib-bkm.ru/12921
https://djvu.online/file/LEobDhpArQKTo?ysclid=m06opb4w9l45137390
https://ftp.idu.ac.id/wp-content/uploads/ebook/tdg/TEKNOLOGI%20REKAYASA%20MATERIAL%20PERTAHANAN/Materials%20Science%20and%20Engineering%20An%20Introduction%20by%20William%20D.%20Callister,%20Jr.,%20David%20G.%20Rethwish%20(z-lib.org).pdf
https://ftp.idu.ac.id/wp-content/uploads/ebook/tdg/TEKNOLOGI%20REKAYASA%20MATERIAL%20PERTAHANAN/Materials%20Science%20and%20Engineering%20An%20Introduction%20by%20William%20D.%20Callister,%20Jr.,%20David%20G.%20Rethwish%20(z-lib.org).pdf
https://ftp.idu.ac.id/wp-content/uploads/ebook/tdg/TEKNOLOGI%20REKAYASA%20MATERIAL%20PERTAHANAN/Materials%20Science%20and%20Engineering%20An%20Introduction%20by%20William%20D.%20Callister,%20Jr.,%20David%20G.%20Rethwish%20(z-lib.org).pdf
https://ftp.idu.ac.id/wp-content/uploads/ebook/tdg/TEKNOLOGI%20REKAYASA%20MATERIAL%20PERTAHANAN/Materials%20Science%20and%20Engineering%20An%20Introduction%20by%20William%20D.%20Callister,%20Jr.,%20David%20G.%20Rethwish%20(z-lib.org).pdf
https://ftp.idu.ac.id/wp-content/uploads/ebook/tdg/TEKNOLOGI%20REKAYASA%20MATERIAL%20PERTAHANAN/Materials%20Science%20and%20Engineering%20An%20Introduction%20by%20William%20D.%20Callister,%20Jr.,%20David%20G.%20Rethwish%20(z-lib.org).pdf
https://www.academia.edu/73858336/INTRODUCTION_TO_COMPOSITES_MATERIALS_HULL
https://www.academia.edu/73858336/INTRODUCTION_TO_COMPOSITES_MATERIALS_HULL
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3. Huda, Z. Metallurgy for Physicists and Engineers: Fundamentals, Applications, 

and Calculations. CRC Press, 2020. 381 p.  

https://www.taylorfrancis.com/books/mono/10.1201/9780429265587/metallurg

y-physicists-engineers-zainul-huda (limited access) 

All  

 

Sources in Russian Topic 

1. Металлография. Учебник для вузов. Лившиц Б. Г.— М.: 

Металлургия, 1990, 236 с. 

https://smekhnovsergey.ru/LIB/1_bm/%D0%9B%D0%B8%D0%B2%D1%8

8%D0%B8%D1%86%20%D0%91.%D0%93%201990%20%D0%9C%D0%

B5%D1%82%D0%B0%D0%BB%D0%BB%D0%BE%D0%B3%D1%80%

D0%B0%D1%84%D0%B8%D1%8F.pdf (Free access) 

 

https://lib-bkm.ru/12921 (Free access) 

 1 

2. Механические свойства металлов. Учебник для ВУЗов. 

Золоторевский В.С. -3-е изд., перераб. и доп. -М.: МИСИС . , 1998. -400 с. 

https://studylib.ru/doc/6584348/zolotorevskij-v.s.-1998-mehanicheskie (Free 

access) 

 3 

3. Справочник по композиционным материалам: В 2-х кн. Кн. 1 / Под 

ред. Дж. Любина; Пер. с англ. А.Б. Геллера, М.М. Гельмонта; Под ред. Б.Э. 

Геллера. – М.: Машиностроение, 1988. – 448 с. 

URL:// 

https://djvu.online/file/vWZRiQKgDKD0M?ysclid=lzwg545kzo715610135 

(Free access) 

 2 

 

4.2. Recommended Online Courses 

Inorganic and Nuclear Chemistry  

Online courses 

in English 

Link 

 

Summary 

 

Introduction to 

Chemistry: 

Structures and 

Solutions 

https://ru.coursera.

org/learn/basic-

chemistry 

This course focuses on basic concepts such as atomic 

and molecular structure, solutions, phases of matter, 

and quantitative problem-solving. 

General 

Chemistry: 

Concept 

Development 

and Application 

https://ru.coursera.

org/learn/general-

chemistry 

This course provides a comprehensive exploration of 

fundamental concepts in chemistry, beginning with 

atomic molecular theory and the determination of 

atomic masses. Students will delve into the structure 

of the atom, including the electron shell model, and 

examine bonding and structures in covalent 

molecules. The course covers various types of 

bonding, including those in non-metals, metals, and 

salts, and explores energy changes and reaction 

energies. Key principles such as the ideal gas law, the 

kinetic molecular theory, and phase transitions are 

https://www.taylorfrancis.com/books/mono/10.1201/9780429265587/metallurgy-physicists-engineers-zainul-huda
https://www.taylorfrancis.com/books/mono/10.1201/9780429265587/metallurgy-physicists-engineers-zainul-huda
https://smekhnovsergey.ru/LIB/1_bm/%D0%9B%D0%B8%D0%B2%D1%88%D0%B8%D1%86%20%D0%91.%D0%93%201990%20%D0%9C%D0%B5%D1%82%D0%B0%D0%BB%D0%BB%D0%BE%D0%B3%D1%80%D0%B0%D1%84%D0%B8%D1%8F.pdf
https://smekhnovsergey.ru/LIB/1_bm/%D0%9B%D0%B8%D0%B2%D1%88%D0%B8%D1%86%20%D0%91.%D0%93%201990%20%D0%9C%D0%B5%D1%82%D0%B0%D0%BB%D0%BB%D0%BE%D0%B3%D1%80%D0%B0%D1%84%D0%B8%D1%8F.pdf
https://smekhnovsergey.ru/LIB/1_bm/%D0%9B%D0%B8%D0%B2%D1%88%D0%B8%D1%86%20%D0%91.%D0%93%201990%20%D0%9C%D0%B5%D1%82%D0%B0%D0%BB%D0%BB%D0%BE%D0%B3%D1%80%D0%B0%D1%84%D0%B8%D1%8F.pdf
https://smekhnovsergey.ru/LIB/1_bm/%D0%9B%D0%B8%D0%B2%D1%88%D0%B8%D1%86%20%D0%91.%D0%93%201990%20%D0%9C%D0%B5%D1%82%D0%B0%D0%BB%D0%BB%D0%BE%D0%B3%D1%80%D0%B0%D1%84%D0%B8%D1%8F.pdf
https://lib-bkm.ru/12921
https://studylib.ru/doc/6584348/zolotorevskij-v.s.-1998-mehanicheskie
https://djvu.online/file/vWZRiQKgDKD0M?ysclid=lzwg545kzo715610135
https://ru.coursera.org/learn/basic-chemistry
https://ru.coursera.org/learn/basic-chemistry
https://ru.coursera.org/learn/basic-chemistry
https://ru.coursera.org/learn/general-chemistry
https://ru.coursera.org/learn/general-chemistry
https://ru.coursera.org/learn/general-chemistry
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Organic Chemistry 

discussed in the context of phase equilibrium. 

Additionally, the course introduces the essential 

topics of chemical kinetics, chemical equilibrium, and 

chemical thermodynamics. 

Introduction to 

Chemistry: 

Reactions and 

Ratios 

https://ru.coursera.

org/learn/intro-

chemistry 

This course focuses on the basic concepts related to 

chemical reactions, stoichiometry, the periodic table, 

periodic trends, nomenclature, and chemical problem-

solving. 

Chemistry https://ru.coursera.

org/learn/chemistr

y-1   

Areas covered in this course include atomic structure, 

periodicity, compounds, reactions and stoichiometry, 

bonding, and thermochemistry. 

Advanced 

chemistry 

https://www.course

ra.org/learn/advanc

ed-chemistry   

This course offers an in-depth study of key concepts 

in chemical reactions and their dynamics, focusing on 

kinetics, acid-base equilibria, and aqueous equilibria. 

Students will also delve into the principles of 

thermodynamics. 

INTRODUCTI

ON TO 

COORDINATI

ON 

CHEMISTRY 

https://stepik.org/c

ourse/171575 

This course provides foundational knowledge about 

coordination compounds, which play crucial roles in 

everyday life. 

Online courses 

in Russian 

Link 

 

Summary 

 

Химия. Часть 1 

(Chemistry. Part 

1) 

https://openedu.ru/

course/mephi/mep

hi_chemistry/ 

The course is devoted to the study and application of 

scientific knowledge about substances and their 

transformations. 

Химия. Часть 2 

(Chemistry. Part 

2) 

https://openedu.ru/

course/mephi/mep

hi_chemistry2/ 

The course explores the basic patterns in chemical 

separation, electrochemical and bioorganic processes, 

which are crucial for predicting the impact of 

environmental factors on technological and chemical-

biological systems. 

Неорганическа

я химия. Часть 

1 (Inorganic 

chemistry. Part 

1) 

https://teach-

in.ru/course/neorgc

hem1 

The course aims to provide basic theoretical 

knowledge in inorganic chemistry and develop skills 

in practical work with chemicals. 

Online courses in 

English 

Link 

 

Summary 

 

Basics of 

Chemistry of 

Heterocycles 

https://stepik.org/

course/137467/pr

omo 

The course provides an extensive introduction to 

heterocyclic chemistry. Particular attention is paid to 

the main heterocyclic systems, such as 5-membered 

https://ru.coursera.org/learn/intro-chemistry
https://ru.coursera.org/learn/intro-chemistry
https://ru.coursera.org/learn/intro-chemistry
https://ru.coursera.org/learn/chemistry-1
https://ru.coursera.org/learn/chemistry-1
https://ru.coursera.org/learn/chemistry-1
https://www.coursera.org/learn/advanced-chemistry
https://www.coursera.org/learn/advanced-chemistry
https://www.coursera.org/learn/advanced-chemistry
https://stepik.org/course/171575
https://stepik.org/course/171575
https://openedu.ru/course/mephi/mephi_chemistry/
https://openedu.ru/course/mephi/mephi_chemistry/
https://openedu.ru/course/mephi/mephi_chemistry/
https://openedu.ru/course/mephi/mephi_chemistry2/
https://openedu.ru/course/mephi/mephi_chemistry2/
https://openedu.ru/course/mephi/mephi_chemistry2/
https://teach-in.ru/course/neorgchem1
https://teach-in.ru/course/neorgchem1
https://teach-in.ru/course/neorgchem1
https://stepik.org/course/137467/promo
https://stepik.org/course/137467/promo
https://stepik.org/course/137467/promo
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heterocycles (pyrrole, furan, thiophene), indole, 

pyridine, quinoline, and isoquinoline. Electronic 

structure, ring synthesis methods, chemical 

properties, and characteristic reactions are discussed 

for each heterocycle type. 

Chemicals and 

Health 

https://ru.coursera

.org/learn/chemic

als-health 

This course focuses on chemicals in the environment 

and in our bodies and how they affect our health. The 

course examines the policies and practices related to 

chemicals, particularly how they get into our bodies 

(exposure), what they do when they get there 

(toxicology), how we measure them (biomonitoring), 

and how they influence our health. 

Green Chemistry https://openedu.ru

/course/misis/GR

CHM/?session=s

pring_2024 

The course covers an introduction to green chemistry, 

green nanomaterials, green technologies in 

environmental protection and unconventional 

chemical processes. 

Organic 

Chemistry 

https://www.yout

ube.com/playlist?

list=PL0o_zxa4K

1BXP7TUO7656

wg0uF1xYnwgm 

This is a series of video presentations covering the 

main topics of organic chemistry. 

Online courses in 

Russian 

Link 

 

Summary 

 

Органическая 

химия. Часть 1 

(Organic 

Chemistry. Part 1) 

https://teach-

in.ru/course/organ

ic-chemistry-

p1?ysclid=lm9a1

bxnnk25825917 

The course covers organic chemistry, including the 

classification of reagents and reactions, modern 

concepts of reaction mechanisms, and optical 

isomerism. It emphasizes modern physical and 

chemical methods for studying organic compounds, 

such as NMR, mass spectrometry, chromatographic 

mass spectrometry, GLC, and LC. Additionally, it 

explores basic classes of compounds: hydrocarbons 

(alkanes, alkenes, alkadienes, alkynes, arenes), 

halogen derivatives, magnesium and organolithium 

compounds, alcohols, ethers, carbonyl compounds, 

carboxylic acids and their derivatives, nitro 

compounds, amines, azo compounds, heterocyclic 

compounds, and natural compounds (sugars, amino 

acids, proteins, terpenes, steroids). 

Органическая 

химия. Часть 1 

(Organic 

Chemistry. Part 1) 

https://openedu.ru

/course/hse/ORG

CHEM1/?session

=2022  

The primary goal of this online course is to establish 

a foundation for understanding, classifying, and 

utilizing organic transformations. A key objective is 

to teach how to use concepts and approximations to 

predict phenomena that cannot be precisely calculated 

with current computational methods. 

https://ru.coursera.org/learn/chemicals-health
https://ru.coursera.org/learn/chemicals-health
https://ru.coursera.org/learn/chemicals-health
https://openedu.ru/course/misis/GRCHM/?session=spring_2024
https://openedu.ru/course/misis/GRCHM/?session=spring_2024
https://openedu.ru/course/misis/GRCHM/?session=spring_2024
https://openedu.ru/course/misis/GRCHM/?session=spring_2024
https://teach-in.ru/course/organic-chemistry-p1?ysclid=lm9a1bxnnk25825917
https://teach-in.ru/course/organic-chemistry-p1?ysclid=lm9a1bxnnk25825917
https://teach-in.ru/course/organic-chemistry-p1?ysclid=lm9a1bxnnk25825917
https://teach-in.ru/course/organic-chemistry-p1?ysclid=lm9a1bxnnk25825917
https://teach-in.ru/course/organic-chemistry-p1?ysclid=lm9a1bxnnk25825917
https://openedu.ru/course/hse/ORGCHEM1/?session=2022
https://openedu.ru/course/hse/ORGCHEM1/?session=2022
https://openedu.ru/course/hse/ORGCHEM1/?session=2022
https://openedu.ru/course/hse/ORGCHEM1/?session=2022
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Analytical Chemistry 

Органическая 

химия. Часть 2 

(Organic 

Chemistry. Part 2) 

https://openedu.ru

/course/hse/ORG

CHEM2/?session

=2022 

Drawing significantly from discoveries made during 

the latter half of the 20th century, this course explores 

aromaticity, electrophilic aromatic substitution, and 

reactions of aromatic compounds. It also covers 

radical reactions, protective groups, and various 

rearrangements such as alkyl and hydride shifts. 

Additionally, the course examines palladium-

catalyzed cross-coupling reactions and reactions 

involving copper, zinc, and titanium. It includes a 

detailed study of pericyclic reactions and 

cycloadditions, while also introducing students to 

retrosynthetic analysis  

Online courses in 

English 

Link 

 

Summary 

 

Advanced 

Chemistry - 

Organic and 

Analytical 

Chemistry 

https://alison.com

/course/advanced-

chemistry-

organic-and-

analytical-

chemistry?utm_s

ource=googleand

utm_medium=cpc

andutm_campaig

n=Performance-

Max_Tier-

4_Careersandgad

_source=1andgcli

d=Cj0KCQjwvb-

zBhCmARIsAAf

UI2shCcr73QiEk

yByyYwYngBDj

eAauHvwoy02Tt

T4n8kXCGWBkt

BoCD4aAoz5EA

Lw_wcB  

The course offers a thorough overview of a number of 

areas in the field, such as organic and analytical 

chemistry, elements, electrons, nuclear fusion and 

fission, energy conversion, electrochemistry, and food 

chemistry. 

Basic Analytical 

Chemistry 

https://www.class

central.com/cours

e/chemistry-the-

university-of-

tokyo-basic-

analytica-10332 

This course examines the principles of analytical 

chemistry and how these principles are applied in 

chemistry and related disciplines, especially the life 

sciences, environmental sciences, and geochemistry. 

https://alison.com/course/advanced-chemistry-organic-and-analytical-chemistry?utm_source=google&utm_medium=cpc&utm_campaign=Performance-Max_Tier-4_Careers&gad_source=1&gclid=Cj0KCQjwvb-zBhCmARIsAAfUI2shCcr73QiEkyByyYwYngBDjeAauHvwoy02TtT4n8kXCGWBktBoCD4aAoz5EALw_wcB
https://alison.com/course/advanced-chemistry-organic-and-analytical-chemistry?utm_source=google&utm_medium=cpc&utm_campaign=Performance-Max_Tier-4_Careers&gad_source=1&gclid=Cj0KCQjwvb-zBhCmARIsAAfUI2shCcr73QiEkyByyYwYngBDjeAauHvwoy02TtT4n8kXCGWBktBoCD4aAoz5EALw_wcB
https://alison.com/course/advanced-chemistry-organic-and-analytical-chemistry?utm_source=google&utm_medium=cpc&utm_campaign=Performance-Max_Tier-4_Careers&gad_source=1&gclid=Cj0KCQjwvb-zBhCmARIsAAfUI2shCcr73QiEkyByyYwYngBDjeAauHvwoy02TtT4n8kXCGWBktBoCD4aAoz5EALw_wcB
https://alison.com/course/advanced-chemistry-organic-and-analytical-chemistry?utm_source=google&utm_medium=cpc&utm_campaign=Performance-Max_Tier-4_Careers&gad_source=1&gclid=Cj0KCQjwvb-zBhCmARIsAAfUI2shCcr73QiEkyByyYwYngBDjeAauHvwoy02TtT4n8kXCGWBktBoCD4aAoz5EALw_wcB
https://alison.com/course/advanced-chemistry-organic-and-analytical-chemistry?utm_source=google&utm_medium=cpc&utm_campaign=Performance-Max_Tier-4_Careers&gad_source=1&gclid=Cj0KCQjwvb-zBhCmARIsAAfUI2shCcr73QiEkyByyYwYngBDjeAauHvwoy02TtT4n8kXCGWBktBoCD4aAoz5EALw_wcB
https://alison.com/course/advanced-chemistry-organic-and-analytical-chemistry?utm_source=google&utm_medium=cpc&utm_campaign=Performance-Max_Tier-4_Careers&gad_source=1&gclid=Cj0KCQjwvb-zBhCmARIsAAfUI2shCcr73QiEkyByyYwYngBDjeAauHvwoy02TtT4n8kXCGWBktBoCD4aAoz5EALw_wcB
https://alison.com/course/advanced-chemistry-organic-and-analytical-chemistry?utm_source=google&utm_medium=cpc&utm_campaign=Performance-Max_Tier-4_Careers&gad_source=1&gclid=Cj0KCQjwvb-zBhCmARIsAAfUI2shCcr73QiEkyByyYwYngBDjeAauHvwoy02TtT4n8kXCGWBktBoCD4aAoz5EALw_wcB
https://alison.com/course/advanced-chemistry-organic-and-analytical-chemistry?utm_source=google&utm_medium=cpc&utm_campaign=Performance-Max_Tier-4_Careers&gad_source=1&gclid=Cj0KCQjwvb-zBhCmARIsAAfUI2shCcr73QiEkyByyYwYngBDjeAauHvwoy02TtT4n8kXCGWBktBoCD4aAoz5EALw_wcB
https://alison.com/course/advanced-chemistry-organic-and-analytical-chemistry?utm_source=google&utm_medium=cpc&utm_campaign=Performance-Max_Tier-4_Careers&gad_source=1&gclid=Cj0KCQjwvb-zBhCmARIsAAfUI2shCcr73QiEkyByyYwYngBDjeAauHvwoy02TtT4n8kXCGWBktBoCD4aAoz5EALw_wcB
https://alison.com/course/advanced-chemistry-organic-and-analytical-chemistry?utm_source=google&utm_medium=cpc&utm_campaign=Performance-Max_Tier-4_Careers&gad_source=1&gclid=Cj0KCQjwvb-zBhCmARIsAAfUI2shCcr73QiEkyByyYwYngBDjeAauHvwoy02TtT4n8kXCGWBktBoCD4aAoz5EALw_wcB
https://alison.com/course/advanced-chemistry-organic-and-analytical-chemistry?utm_source=google&utm_medium=cpc&utm_campaign=Performance-Max_Tier-4_Careers&gad_source=1&gclid=Cj0KCQjwvb-zBhCmARIsAAfUI2shCcr73QiEkyByyYwYngBDjeAauHvwoy02TtT4n8kXCGWBktBoCD4aAoz5EALw_wcB
https://alison.com/course/advanced-chemistry-organic-and-analytical-chemistry?utm_source=google&utm_medium=cpc&utm_campaign=Performance-Max_Tier-4_Careers&gad_source=1&gclid=Cj0KCQjwvb-zBhCmARIsAAfUI2shCcr73QiEkyByyYwYngBDjeAauHvwoy02TtT4n8kXCGWBktBoCD4aAoz5EALw_wcB
https://alison.com/course/advanced-chemistry-organic-and-analytical-chemistry?utm_source=google&utm_medium=cpc&utm_campaign=Performance-Max_Tier-4_Careers&gad_source=1&gclid=Cj0KCQjwvb-zBhCmARIsAAfUI2shCcr73QiEkyByyYwYngBDjeAauHvwoy02TtT4n8kXCGWBktBoCD4aAoz5EALw_wcB
https://alison.com/course/advanced-chemistry-organic-and-analytical-chemistry?utm_source=google&utm_medium=cpc&utm_campaign=Performance-Max_Tier-4_Careers&gad_source=1&gclid=Cj0KCQjwvb-zBhCmARIsAAfUI2shCcr73QiEkyByyYwYngBDjeAauHvwoy02TtT4n8kXCGWBktBoCD4aAoz5EALw_wcB
https://alison.com/course/advanced-chemistry-organic-and-analytical-chemistry?utm_source=google&utm_medium=cpc&utm_campaign=Performance-Max_Tier-4_Careers&gad_source=1&gclid=Cj0KCQjwvb-zBhCmARIsAAfUI2shCcr73QiEkyByyYwYngBDjeAauHvwoy02TtT4n8kXCGWBktBoCD4aAoz5EALw_wcB
https://alison.com/course/advanced-chemistry-organic-and-analytical-chemistry?utm_source=google&utm_medium=cpc&utm_campaign=Performance-Max_Tier-4_Careers&gad_source=1&gclid=Cj0KCQjwvb-zBhCmARIsAAfUI2shCcr73QiEkyByyYwYngBDjeAauHvwoy02TtT4n8kXCGWBktBoCD4aAoz5EALw_wcB
https://alison.com/course/advanced-chemistry-organic-and-analytical-chemistry?utm_source=google&utm_medium=cpc&utm_campaign=Performance-Max_Tier-4_Careers&gad_source=1&gclid=Cj0KCQjwvb-zBhCmARIsAAfUI2shCcr73QiEkyByyYwYngBDjeAauHvwoy02TtT4n8kXCGWBktBoCD4aAoz5EALw_wcB
https://alison.com/course/advanced-chemistry-organic-and-analytical-chemistry?utm_source=google&utm_medium=cpc&utm_campaign=Performance-Max_Tier-4_Careers&gad_source=1&gclid=Cj0KCQjwvb-zBhCmARIsAAfUI2shCcr73QiEkyByyYwYngBDjeAauHvwoy02TtT4n8kXCGWBktBoCD4aAoz5EALw_wcB
https://alison.com/course/advanced-chemistry-organic-and-analytical-chemistry?utm_source=google&utm_medium=cpc&utm_campaign=Performance-Max_Tier-4_Careers&gad_source=1&gclid=Cj0KCQjwvb-zBhCmARIsAAfUI2shCcr73QiEkyByyYwYngBDjeAauHvwoy02TtT4n8kXCGWBktBoCD4aAoz5EALw_wcB
https://alison.com/course/advanced-chemistry-organic-and-analytical-chemistry?utm_source=google&utm_medium=cpc&utm_campaign=Performance-Max_Tier-4_Careers&gad_source=1&gclid=Cj0KCQjwvb-zBhCmARIsAAfUI2shCcr73QiEkyByyYwYngBDjeAauHvwoy02TtT4n8kXCGWBktBoCD4aAoz5EALw_wcB
https://alison.com/course/advanced-chemistry-organic-and-analytical-chemistry?utm_source=google&utm_medium=cpc&utm_campaign=Performance-Max_Tier-4_Careers&gad_source=1&gclid=Cj0KCQjwvb-zBhCmARIsAAfUI2shCcr73QiEkyByyYwYngBDjeAauHvwoy02TtT4n8kXCGWBktBoCD4aAoz5EALw_wcB
https://alison.com/course/advanced-chemistry-organic-and-analytical-chemistry?utm_source=google&utm_medium=cpc&utm_campaign=Performance-Max_Tier-4_Careers&gad_source=1&gclid=Cj0KCQjwvb-zBhCmARIsAAfUI2shCcr73QiEkyByyYwYngBDjeAauHvwoy02TtT4n8kXCGWBktBoCD4aAoz5EALw_wcB
https://alison.com/course/advanced-chemistry-organic-and-analytical-chemistry?utm_source=google&utm_medium=cpc&utm_campaign=Performance-Max_Tier-4_Careers&gad_source=1&gclid=Cj0KCQjwvb-zBhCmARIsAAfUI2shCcr73QiEkyByyYwYngBDjeAauHvwoy02TtT4n8kXCGWBktBoCD4aAoz5EALw_wcB
https://alison.com/course/advanced-chemistry-organic-and-analytical-chemistry?utm_source=google&utm_medium=cpc&utm_campaign=Performance-Max_Tier-4_Careers&gad_source=1&gclid=Cj0KCQjwvb-zBhCmARIsAAfUI2shCcr73QiEkyByyYwYngBDjeAauHvwoy02TtT4n8kXCGWBktBoCD4aAoz5EALw_wcB
https://alison.com/course/advanced-chemistry-organic-and-analytical-chemistry?utm_source=google&utm_medium=cpc&utm_campaign=Performance-Max_Tier-4_Careers&gad_source=1&gclid=Cj0KCQjwvb-zBhCmARIsAAfUI2shCcr73QiEkyByyYwYngBDjeAauHvwoy02TtT4n8kXCGWBktBoCD4aAoz5EALw_wcB
https://alison.com/course/advanced-chemistry-organic-and-analytical-chemistry?utm_source=google&utm_medium=cpc&utm_campaign=Performance-Max_Tier-4_Careers&gad_source=1&gclid=Cj0KCQjwvb-zBhCmARIsAAfUI2shCcr73QiEkyByyYwYngBDjeAauHvwoy02TtT4n8kXCGWBktBoCD4aAoz5EALw_wcB
https://alison.com/course/advanced-chemistry-organic-and-analytical-chemistry?utm_source=google&utm_medium=cpc&utm_campaign=Performance-Max_Tier-4_Careers&gad_source=1&gclid=Cj0KCQjwvb-zBhCmARIsAAfUI2shCcr73QiEkyByyYwYngBDjeAauHvwoy02TtT4n8kXCGWBktBoCD4aAoz5EALw_wcB
https://alison.com/course/advanced-chemistry-organic-and-analytical-chemistry?utm_source=google&utm_medium=cpc&utm_campaign=Performance-Max_Tier-4_Careers&gad_source=1&gclid=Cj0KCQjwvb-zBhCmARIsAAfUI2shCcr73QiEkyByyYwYngBDjeAauHvwoy02TtT4n8kXCGWBktBoCD4aAoz5EALw_wcB
https://www.classcentral.com/course/chemistry-the-university-of-tokyo-basic-analytica-10332
https://www.classcentral.com/course/chemistry-the-university-of-tokyo-basic-analytica-10332
https://www.classcentral.com/course/chemistry-the-university-of-tokyo-basic-analytica-10332
https://www.classcentral.com/course/chemistry-the-university-of-tokyo-basic-analytica-10332
https://www.classcentral.com/course/chemistry-the-university-of-tokyo-basic-analytica-10332
https://www.classcentral.com/course/chemistry-the-university-of-tokyo-basic-analytica-10332
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Analytical 

Chemistry 

https://www.moo

c-

list.com/course/an

alytical-

chemistry-

saylororg 

This course begins with a review of general chemistry 

and an introduction to analytical terminology. It 

introduces terms related to the process of measuring 

chemical compounds, such as sensitivity and 

detection limit. 

Analytical 

Chemistry 

https://www.class

central.com/cours

e/swayam-

analytical-

chemistry-13895 

This course provides a theoretical and practical 

understanding of specialized instrumentation and 

specialized techniques to separate, identify, and 

quantify an unknown substance. 

Online courses in 

Russian 

Link 

 

Summary 

 

Аналитическая 

химия. 

Химические 

методы 

(Analytical 

Chemistry. 

Chemical 

Methods) 

https://openedu.ru

/course/ssau/Anal

ytical_chemistry/ 

This course introduces basic concepts in analytical 

chemistry, focusing on chemical methods. Some 

lectures were filmed in a chemical laboratory to 

demonstrate sampling techniques. The course covers 

analytical reactions and their applications in detecting 

and separating components of mixtures. 

Разработка 

методик 

аналитического 

контроля 

(Developing 

Methods for 

Analytical 

Control) 

https://openedu.ru

/course/misis/ME

TCON/?session=s

pring_2024 

The course is aimed at gaining knowledge and skills in 

developing methods for analytical control of substances 

and materials. Special attention is paid to the specifics of 

quantitative chemical analysis methods. 

Аналитическая 

химия. 

Химические 

методы 

(Analytical 

Chemistry. 

Chemical 

Methods) 

https://openedu.ru

/course/ssau/Anal

ytical_chemistry/ 

This course covers the basic rules for carrying out 

sampling procedures and preparation for analysis. It also 

explores reactions underlying chemical methods of 

analysis. Additionally, the course looks at the process of 

obtaining information about the composition of the 

object of analysis as a sequence of individual stages. 

Аналитическая 

химия. Часть 2. 

Инструментальн

ые методы 

анализа 

(Analytical 

Chemistry. Part 2. 

https://openedu.ru

/course/urfu/ANA

LYTCHEM2/ 

This online course presents the methods of chemical and 

instrumental analysis, as well as metrological 

assessment of its results. It also develops skills in 

conducting research in control and analysis. 

https://www.mooc-list.com/course/analytical-chemistry-saylororg
https://www.mooc-list.com/course/analytical-chemistry-saylororg
https://www.mooc-list.com/course/analytical-chemistry-saylororg
https://www.mooc-list.com/course/analytical-chemistry-saylororg
https://www.mooc-list.com/course/analytical-chemistry-saylororg
https://www.mooc-list.com/course/analytical-chemistry-saylororg
https://www.classcentral.com/course/swayam-analytical-chemistry-13895
https://www.classcentral.com/course/swayam-analytical-chemistry-13895
https://www.classcentral.com/course/swayam-analytical-chemistry-13895
https://www.classcentral.com/course/swayam-analytical-chemistry-13895
https://www.classcentral.com/course/swayam-analytical-chemistry-13895
https://openedu.ru/course/ssau/Analytical_chemistry/
https://openedu.ru/course/ssau/Analytical_chemistry/
https://openedu.ru/course/ssau/Analytical_chemistry/
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Physical Chemistry 

Instrumental 

Methods of 

Analysis) 

Аналитическая 

химия. 

Титриметрия и 

гравиметрия 

(Analytical 

Chemistry. 

Titrimetry and 

gravimetry) 

https://openedu.ru

/course/ssau/Anal

ytical_chemistry_

2/  

The course introduces students to theoretical concepts 

and demonstrates how titrimetry can determine analyte 

content in samples such as milk, drinking water, and 

medicines. It also covers individual steps of gravimetric 

analysis. 

Online courses 

in English 

Link 

 

Summary 

 

Phase 

Transformations 

https://openedu.ru/

course/spbstu/PHT

RANS/ 

The course introduces phase transformations 

occurring in alloys with binary phase diagrams. 

Basics of 

thermodynamics 

https://www.classc

entral.com/course/

thermo-dynamics-

23740 

While focusing on fundamental topics, this course 

explores unusual phenomena like distended fluids and 

includes engaging experiments. 

Thermodynamic

s of Materials 

https://www.classc

entral.com/course/

edx-

thermodynamics-

of-materials-

21137 

This course explores the fundamental balance 

between energy and disorder that dictates the state of 

materials at equilibrium. It covers the laws of 

thermodynamics, the concept of equilibrium, and 

thermodynamic potentials, presenting both classical 

and statistical interpretations. 

StanfordOnline: 

Thermodynamic

s and Phase 

Equilibria 

https://www.edx.o

rg/course/thermod

ynamics-and-

phase-equilibria 

This course introduces students to thermodynamics 

and how it governs phase equilibria. 

Colloids and 

Surfaces 

https://www.classc

entral.com/course/

swayam-colloids-

and-surfaces-

19822 

This course introduces the fundamentals of colloids 

and nanoparticle science and discusses possible 

applications of these concepts. 

Physical 

Chemistry: Help 

and Review 

https://study.com/a

cademy/course/ph

ysical-chemistry-

help-review.html 

The course reviews basic physical chemistry topics 

for exams, homework, or continuing education 

purposes. 

Online courses 

in Russian 

Link 

 

Summary 

 

https://openedu.ru/course/ssau/Analytical_chemistry_2/
https://openedu.ru/course/ssau/Analytical_chemistry_2/
https://openedu.ru/course/ssau/Analytical_chemistry_2/
https://openedu.ru/course/ssau/Analytical_chemistry_2/
https://openedu.ru/course/spbstu/PHTRANS/
https://openedu.ru/course/spbstu/PHTRANS/
https://openedu.ru/course/spbstu/PHTRANS/
https://www.classcentral.com/course/thermo-dynamics-23740
https://www.classcentral.com/course/thermo-dynamics-23740
https://www.classcentral.com/course/thermo-dynamics-23740
https://www.classcentral.com/course/thermo-dynamics-23740
https://www.classcentral.com/course/edx-thermodynamics-of-materials-21137
https://www.classcentral.com/course/edx-thermodynamics-of-materials-21137
https://www.classcentral.com/course/edx-thermodynamics-of-materials-21137
https://www.classcentral.com/course/edx-thermodynamics-of-materials-21137
https://www.classcentral.com/course/edx-thermodynamics-of-materials-21137
https://www.classcentral.com/course/edx-thermodynamics-of-materials-21137
https://www.edx.org/course/thermodynamics-and-phase-equilibria
https://www.edx.org/course/thermodynamics-and-phase-equilibria
https://www.edx.org/course/thermodynamics-and-phase-equilibria
https://www.edx.org/course/thermodynamics-and-phase-equilibria
https://www.classcentral.com/course/swayam-colloids-and-surfaces-19822
https://www.classcentral.com/course/swayam-colloids-and-surfaces-19822
https://www.classcentral.com/course/swayam-colloids-and-surfaces-19822
https://www.classcentral.com/course/swayam-colloids-and-surfaces-19822
https://www.classcentral.com/course/swayam-colloids-and-surfaces-19822
https://study.com/academy/course/physical-chemistry-help-review.html
https://study.com/academy/course/physical-chemistry-help-review.html
https://study.com/academy/course/physical-chemistry-help-review.html
https://study.com/academy/course/physical-chemistry-help-review.html
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Crystallography 

Физическая 

химия. 

Кинетика 

(Physical 

Chemistry. 

Kinetics) 

https://openedu.ru/

course/misis/CHK

IN/ 

This course provides knowledge in the basic laws and 

concepts of kinetics, introducing the main 

experimental and theoretical approaches to the 

description of kinetic processes. It also develops 

practical skills in using physical and chemical 

principles in nanotechnology and nanoelectronics. 

Физическая 

химия. 

Термодинамика 

(Physical 

Chemistry. 

Thermodynamic

s) 

https://openedu.ru/

course/misis/CHT

HER/ 

The course covers the basic concepts, methods, and 

laws of thermodynamics and their application to 

chemical reaction equilibria, phase equilibria, and 

electrochemical phenomena. 

Физическая 

химия 

дисперсных 

систем (Physical 

Chemistry of 

Dispersed 

Systems) 

https://stepik.org/c

ourse/Физическая

-химия-

дисперсных-

систем-51631 

The course covers dispersed systems, including their 

classification and molecular-kinetic and optical 

properties. It also explores electrochemical 

phenomena and the applications of electrophoresis 

and electroosmosis in pharmacy and medicine, with a 

focus on dispersed systems used as forms of medicine. 

Online courses 

in English 

Link 

 

Summary 

 

Fundamentals of 

Materials 

Science 

https://www.cours

era.org/learn/fund

amentals-of-

materials-science 

This course takes an integrated approach to combining 

metallic, ceramic, and polymer materials, allowing 

students to gain a deep understanding of the 

relationships between composition, microstructure, 

processing, and properties in materials science. 

Transmission 

Electron 

Microscopy for 

Materials 

Science 

https://www.cours

era.org/learn/micr

oscopy   

This course explores the fundamentals of transmission 

electron microscopy in materials science, providing 

participants with an understanding of papers that have 

used transmission electron microscopy and the 

necessary theoretical foundation for hands-on training 

in transmission electron microscopy. 

Microscopy: 

Methods for 

Visualization on 

the Micro- and 

Nanoscale 

https://stepik.org/c

ourse/64582/prom

o 

This course explores the capabilities and fundamental 

limitations of various modern research microscopes 

while examining the physical principles behind their 

operation. The program covers wide-field 

transmission light microscopes, wide-field and laser 

scanning fluorescence microscopes, ultra-high-

resolution optical instruments of different designs, as 

well as transmission and scanning electron 

microscopes. 

https://openedu.ru/course/misis/CHKIN/
https://openedu.ru/course/misis/CHKIN/
https://openedu.ru/course/misis/CHKIN/
https://openedu.ru/course/misis/CHTHER/
https://openedu.ru/course/misis/CHTHER/
https://openedu.ru/course/misis/CHTHER/
https://stepik.org/course/%D0%A4%D0%B8%D0%B7%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-%D0%B4%D0%B8%D1%81%D0%BF%D0%B5%D1%80%D1%81%D0%BD%D1%8B%D1%85-%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC-51631
https://stepik.org/course/%D0%A4%D0%B8%D0%B7%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-%D0%B4%D0%B8%D1%81%D0%BF%D0%B5%D1%80%D1%81%D0%BD%D1%8B%D1%85-%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC-51631
https://stepik.org/course/%D0%A4%D0%B8%D0%B7%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-%D0%B4%D0%B8%D1%81%D0%BF%D0%B5%D1%80%D1%81%D0%BD%D1%8B%D1%85-%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC-51631
https://stepik.org/course/%D0%A4%D0%B8%D0%B7%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-%D0%B4%D0%B8%D1%81%D0%BF%D0%B5%D1%80%D1%81%D0%BD%D1%8B%D1%85-%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC-51631
https://stepik.org/course/%D0%A4%D0%B8%D0%B7%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-%D0%B4%D0%B8%D1%81%D0%BF%D0%B5%D1%80%D1%81%D0%BD%D1%8B%D1%85-%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC-51631
https://www.coursera.org/learn/fundamentals-of-materials-science
https://www.coursera.org/learn/fundamentals-of-materials-science
https://www.coursera.org/learn/fundamentals-of-materials-science
https://www.coursera.org/learn/fundamentals-of-materials-science
https://www.coursera.org/learn/microscopy
https://www.coursera.org/learn/microscopy
https://www.coursera.org/learn/microscopy
https://stepik.org/course/64582/promo
https://stepik.org/course/64582/promo
https://stepik.org/course/64582/promo
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Metallurgy and Metallurgical Engineering 

Solid state 

chemistry, x-ray 

crystallography 

https://www.youtu

be.com/playlist?lis

t=PLsmoITyNe7Q

B0x0XM-

JPWlqlY4sqG80Q

a  

This course comprises a series of lectures on the 

fundamentals of crystallography. 

Online courses 

in Russian 

Link 

 

Summary 

 

Основы 

кристаллографи

и (Basics of 

Crystallography) 

https://openedu.ru/

course/mephi/PHI

SCR/?session=spr

ing_2024  

The course presents the fundamentals of geometric 

crystallography, while describing the symmetry of 

crystals. It also covers the physical properties of 

crystals, crystallography of plastic deformation of 

single and polycrystals, grain boundaries, and 

martensitic transformations. 

Основы 

физического 

материаловеден

ия 

(Fundamentals of 

Physical 

Materials 

Science) 

https://openedu.ru/

course/mephi/mep

hi_ofm/  

The course describes defects in the crystal structure of 

materials and their impact on macroscopic properties, 

including the diffusion mobility of defects and 

substance transfer. It covers multicomponent 

materials, phase equilibrium conditions, the driving 

forces behind phase transitions, and the principles of 

thermodynamics. Additionally, it explores the theory 

of impurity diffusion in materials under various 

external factors and presents analytical solutions to 

diffusion equations. 

Введение в 

материаловеден

ие (Introduction 

to Materials 

Science) 

https://openedu.ru/

course/misis/MAT

SC1/?session=spri

ng_2024  

The course explores the scientific principles 

underlying materials science and the methods used for 

researching materials. 

Современные 

методы 

исследования 

металлических 

материалов 

(Contemporary 

Methods for 

Metallic Material 

Study) 

https://openedu.ru/

course/misis/SMI

MM/ 

This course explores how modern methods for 

studying the structure and properties of metallic 

materials are applied to investigate amorphous and 

nanocrystalline alloys. 

Online courses 

in English 

Link 

 

Summary 

 

https://www.youtube.com/playlist?list=PLsmoITyNe7QB0x0XM-JPWlqlY4sqG80Qa
https://www.youtube.com/playlist?list=PLsmoITyNe7QB0x0XM-JPWlqlY4sqG80Qa
https://www.youtube.com/playlist?list=PLsmoITyNe7QB0x0XM-JPWlqlY4sqG80Qa
https://www.youtube.com/playlist?list=PLsmoITyNe7QB0x0XM-JPWlqlY4sqG80Qa
https://www.youtube.com/playlist?list=PLsmoITyNe7QB0x0XM-JPWlqlY4sqG80Qa
https://www.youtube.com/playlist?list=PLsmoITyNe7QB0x0XM-JPWlqlY4sqG80Qa
https://openedu.ru/course/mephi/PHISCR/?session=spring_2024
https://openedu.ru/course/mephi/PHISCR/?session=spring_2024
https://openedu.ru/course/mephi/PHISCR/?session=spring_2024
https://openedu.ru/course/mephi/PHISCR/?session=spring_2024
https://openedu.ru/course/mephi/mephi_ofm/
https://openedu.ru/course/mephi/mephi_ofm/
https://openedu.ru/course/mephi/mephi_ofm/
https://openedu.ru/course/misis/MATSC1/?session=spring_2024
https://openedu.ru/course/misis/MATSC1/?session=spring_2024
https://openedu.ru/course/misis/MATSC1/?session=spring_2024
https://openedu.ru/course/misis/MATSC1/?session=spring_2024
https://openedu.ru/course/misis/SMIMM/
https://openedu.ru/course/misis/SMIMM/
https://openedu.ru/course/misis/SMIMM/
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Blank 

Production in 

Mechanical 

Engineering 

https://stepik.org/co

urse/107397/promo

?search=473344429

8 

The course covers the basics of manufacturing 

technical workpieces using methods such as casting, 

metal forming and welding. 

Design of Bulk 

Nanostructured 

Metal Materials 

https://openedu.ru/c

ourse/spbstu/DBN

MM/?session=sprin

g_2024  

The course analyzes existing types of bulk metallic 

nanostructured materials. It studies the technological 

features of methods for producing nanostructures in 

carbon steels, as well as the structure and properties of 

these materials. It also covers trends in the 

development of technologies for obtaining bulk 

metallic nanostructured materials. 

Advanced 

Composite 

Materials: 

Chemistry and 

Applications 

https://stepik.org/co

urse/107500    

The course begins with an introduction and discussion 

of the main concepts. It also covers the thermal and 

mechanical properties of materials and explores 

modern methods for their identification. The course 

addresses the molecular weight characteristics of 

polymers and the thermodynamic properties of their 

solutions. Additionally, it focuses on developing new 

food coatings using nanoparticle-enhanced 

polysaccharides with intelligent and active properties. 

Iron-Carbon 

Phase Diagram 

https://fliphtml5.co

m/fzih/bbvd/basic 

This course familiarizes students with the Fe-Fe3C 

diagram, transformations, and types of 

microstructures. 

Online courses 

in Russian 

Link 

 

Summary 

 

Технология 

конструкцион

ных 

материалов 

(Technology of 

Structural 

Materials) 

https://openedu.ru/c

ourse/urfu/TECO/?s

ession=spring_2024  

The course explores the properties of structural 

materials, methods for their production, and the 

manufacturing processes for blanks and machine parts 

based on these materials. It pays special attention to 

the manufacturing of products made from metal 

alloys, also covering methods for producing non-

metallic structural materials and products. 

Материаловед

ение для 

инженеров-

конструкторов 

(Materials 

Science for 

Construction 

Engineers)  

https://openedu.ru/c

ourse/mephi/mephi

_material/?session=

spring_2024   

This course provides knowledge in materials science, 

examining the structure of materials, their 

classification, production, properties, modification 

and scope of application. Particular attention is paid to 

structural materials (ferrous and non-ferrous metals) 

and methods for modifying their properties. 

Основы 

физического 

материаловеде

ния 

https://openedu.ru/c

ourse/mephi/mephi

_ofm/  

The course describes defects in the crystal structure of 

materials and their effects on macroscopic properties. 

It examines the diffusion mobility of defects and 

substance transfer, multicomponent materials, phase 

https://openedu.ru/course/spbstu/DBNMM/?session=spring_2024
https://openedu.ru/course/spbstu/DBNMM/?session=spring_2024
https://openedu.ru/course/spbstu/DBNMM/?session=spring_2024
https://openedu.ru/course/spbstu/DBNMM/?session=spring_2024
https://stepik.org/course/107500
https://stepik.org/course/107500
https://fliphtml5.com/fzih/bbvd/basic
https://fliphtml5.com/fzih/bbvd/basic
https://openedu.ru/course/urfu/TECO/?session=spring_2024
https://openedu.ru/course/urfu/TECO/?session=spring_2024
https://openedu.ru/course/urfu/TECO/?session=spring_2024
https://openedu.ru/course/mephi/mephi_material/?session=spring_2024
https://openedu.ru/course/mephi/mephi_material/?session=spring_2024
https://openedu.ru/course/mephi/mephi_material/?session=spring_2024
https://openedu.ru/course/mephi/mephi_material/?session=spring_2024
https://openedu.ru/course/mephi/mephi_ofm/
https://openedu.ru/course/mephi/mephi_ofm/
https://openedu.ru/course/mephi/mephi_ofm/
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Materials Science: Evaluation and Testing 

(Fundamentals 

of Materials 

Science) 

equilibrium conditions, and the driving forces of 

phase transitions. The course also explores 

thermodynamics and considers the theory of impurity 

diffusion in matter under various external factors, 

providing analytical solutions to diffusion equations. 

Основы 

металлургичес

кого 

производства 

(Fundamentals 

of Metallurgical 

Production) 

https://urait.ru/auth

or-course/osnovy-

metallurgicheskogo

-proizvodstva-

543624 

The course covers metallurgical terminology and 

concepts essential to industries related to metallurgy. 

It places special emphasis on ferrous metallurgy 

technologies. Non-ferrous metallurgy is addressed 

more briefly, focusing on various methods for 

separating non-ferrous metals from relatively poor 

ores. 

Online courses 

in English 

Link 

 

Summary 

 

Design of Bulk 

Nanostructured 

Metal Materials 

https://openedu.ru/

course/spbstu/DBN

MM/?session=spri

ng_2024  

The course analyzes existing types of bulk metallic 

nanostructured materials. It studies the technological 

features of methods for producing nanostructures in 

carbon steels, as well as the structure and properties of 

these materials. It also covers trends in the 

development of technologies for obtaining bulk 

metallic nanostructured materials. 

Basics of 

Materials 

Engineering 

https://www.youtu

be.com/watch?v=2

rxbxNem1iIandlist

=PLyqSpQzTE6M

_ON8uXt-

PP8uX6hMWJeYS

J  

This course is a series of lectures covering the crystal 

structure of materials, crystal structure defects, 

mechanical properties, fracture theory, fatigue failure, 

phase diagrams, and other topics. 

Mechanics Of 

Materials 

https://ocw.mit.edu

/courses/3-11-

mechanics-of-

materials-fall-

1999/  

The course reviews the mechanical properties of 

ceramics, metals, and polymers, emphasizing how 

processing and microstructure influence these 

properties. It covers fundamental topics in the 

mechanics of materials, including continuous stresses 

and strains, forces on trusses, torsion of circular bars, 

and bending of beams. 

Mechanical 

Behavior Of 

Materials 

https://ocw.mit.edu

/courses/3-22-

mechanical-

behavior-of-

materials-spring-

2008/  

The course explores the mechanical behavior of 

structures and materials, from detailed descriptions of 

properties to the atomistic and molecular mechanisms 

that give these properties to all materials. It also 

covers elastic and plastic deformation, creep, fracture 

and fatigue of materials including crystalline and 

amorphous metals, semiconductors, ceramics and 

https://urait.ru/author-course/osnovy-metallurgicheskogo-proizvodstva-543624
https://urait.ru/author-course/osnovy-metallurgicheskogo-proizvodstva-543624
https://urait.ru/author-course/osnovy-metallurgicheskogo-proizvodstva-543624
https://urait.ru/author-course/osnovy-metallurgicheskogo-proizvodstva-543624
https://urait.ru/author-course/osnovy-metallurgicheskogo-proizvodstva-543624
https://openedu.ru/course/spbstu/DBNMM/?session=spring_2024
https://openedu.ru/course/spbstu/DBNMM/?session=spring_2024
https://openedu.ru/course/spbstu/DBNMM/?session=spring_2024
https://openedu.ru/course/spbstu/DBNMM/?session=spring_2024
https://www.youtube.com/watch?v=2rxbxNem1iI&list=PLyqSpQzTE6M_ON8uXt-PP8uX6hMWJeYSJ
https://www.youtube.com/watch?v=2rxbxNem1iI&list=PLyqSpQzTE6M_ON8uXt-PP8uX6hMWJeYSJ
https://www.youtube.com/watch?v=2rxbxNem1iI&list=PLyqSpQzTE6M_ON8uXt-PP8uX6hMWJeYSJ
https://www.youtube.com/watch?v=2rxbxNem1iI&list=PLyqSpQzTE6M_ON8uXt-PP8uX6hMWJeYSJ
https://www.youtube.com/watch?v=2rxbxNem1iI&list=PLyqSpQzTE6M_ON8uXt-PP8uX6hMWJeYSJ
https://www.youtube.com/watch?v=2rxbxNem1iI&list=PLyqSpQzTE6M_ON8uXt-PP8uX6hMWJeYSJ
https://www.youtube.com/watch?v=2rxbxNem1iI&list=PLyqSpQzTE6M_ON8uXt-PP8uX6hMWJeYSJ
https://www.youtube.com/watch?v=2rxbxNem1iI&list=PLyqSpQzTE6M_ON8uXt-PP8uX6hMWJeYSJ
https://www.youtube.com/watch?v=2rxbxNem1iI&list=PLyqSpQzTE6M_ON8uXt-PP8uX6hMWJeYSJ
https://ocw.mit.edu/courses/3-11-mechanics-of-materials-fall-1999/
https://ocw.mit.edu/courses/3-11-mechanics-of-materials-fall-1999/
https://ocw.mit.edu/courses/3-11-mechanics-of-materials-fall-1999/
https://ocw.mit.edu/courses/3-11-mechanics-of-materials-fall-1999/
https://ocw.mit.edu/courses/3-11-mechanics-of-materials-fall-1999/
https://ocw.mit.edu/courses/3-22-mechanical-behavior-of-materials-spring-2008/
https://ocw.mit.edu/courses/3-22-mechanical-behavior-of-materials-spring-2008/
https://ocw.mit.edu/courses/3-22-mechanical-behavior-of-materials-spring-2008/
https://ocw.mit.edu/courses/3-22-mechanical-behavior-of-materials-spring-2008/
https://ocw.mit.edu/courses/3-22-mechanical-behavior-of-materials-spring-2008/
https://ocw.mit.edu/courses/3-22-mechanical-behavior-of-materials-spring-2008/
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(bio)polymers. Additionally, the course focuses on the 

design and processing of materials from the atomic to 

the macroscale to achieve desired mechanical 

properties. 

Online courses 

in Russian 

Link 

 

Summary 

 

Введение в 

материаловеде

ние 

(Introduction to 

Materials 

Science) 

https://openedu.ru/

course/misis/MAT

SC1/?session=sprin

g_2024  

The course covers the research foundations of 

materials science and methods for researching 

materials. 

Материаловеде

ние в 

машиностроен

ии (Materials 

Science and 

Mechanical 

Engineering) 

https://stepik.org/c

ourse/61481/promo

?search=47333915

33  

The course describes strategies for selecting materials 

for specific mechanical engineering products. It 

covers the structure and properties of major classes of 

modern materials, methods for controlling these 

properties, and criteria for choosing materials to 

address specific problems. 

Материаловеде

ние для 

инженеров-

конструкторов 

(Materials 

Science for 

Construction 

Engineers) 

https://openedu.ru/

course/mephi/meph

i_material/?session

=spring_2024  

This course provides knowledge in materials science, 

examining the structure of materials, their 

classification, production, properties, modification, 

and scope of application. Particular attention is paid to 

structural materials (ferrous and non-ferrous metals) 

and methods for modifying their properties. 

https://openedu.ru/course/misis/MATSC1/?session=spring_2024
https://openedu.ru/course/misis/MATSC1/?session=spring_2024
https://openedu.ru/course/misis/MATSC1/?session=spring_2024
https://openedu.ru/course/misis/MATSC1/?session=spring_2024
https://stepik.org/course/61481/promo?search=4733391533
https://stepik.org/course/61481/promo?search=4733391533
https://stepik.org/course/61481/promo?search=4733391533
https://stepik.org/course/61481/promo?search=4733391533
https://openedu.ru/course/mephi/mephi_material/?session=spring_2024
https://openedu.ru/course/mephi/mephi_material/?session=spring_2024
https://openedu.ru/course/mephi/mephi_material/?session=spring_2024
https://openedu.ru/course/mephi/mephi_material/?session=spring_2024

