
Peoples’ Friendship University of Russia, RUDN University 

 

Faculty of Science 

 

SUBJECT ANNOTATION 

 

Educational Programme 

04.06.01 Chemical Science, « Organic chemistry: Chemistry of heterocyclic compounds» 
  

Subject Foreign Language 

Credits  5 Credits (180 h)  

Brief subject description 

Subject section titles Brief description of subject sections: 

Correcting grammar course  

 

 

 

 

 

 

 

 

The scientific vocabulary and translation of 

scientific texts. Referencing and annotation of 

scientific texts. Oral communication on 

scientific topics (preparation of scientific oral 

report). Method of written statements on 

scientific topics (such as writing a scientific 

article). Information technology in the 

translation. 

Phonetics 

 

Specificity of the articulation of sounds, 

intonation, accentuation and  rhythm of neutral 

speech in the target language; the main features 

of the full pronunciation style, typical for the 

scope of home and academic communication. 

Correction and improvement of pronunciation 

skills by hearing, reading techniques, speech 

rate, intonational execution of phrases / 

sentences, orthoepy and transcription. 

Improving reading skills. 

 

Grammar 

 

Grammatical phenomena, providing 

communication of a General nature, without 

distortion of meaning in written and oral 

communication. Basic grammatical phenomena 

typical for household and academic speech. 

Development and improvement of grammatical 

skills recognition and understanding of 

grammatical forms and structures in reliance on 

the formal signs of the sentence and parts of 

speech. Formation and improvement of skills to 

use of grammatical forms and structures as part 

of the phrase / sentences, sentences of different 

structural types. 

 



 

Vocabulary 

 

The differentiation concept of vocabulary for 

areas of application (household, general 

scientific, official and other). The concept of 

free and stable combinations, phraseological 

units. The concept of the main ways of word 

formation. Development of receptive and 

productive skills of word formation: affixal 

word formation, conversion. Development of 

the operating skills of the most commonly used 

vocabulary, used vocabulary related to common 

and general scientific layers of literary language, 

set phrases, the most common in the oral and 

written communication. 

 

Communication practice Types of speech activity: speaking. Dialogical 

and monological speech with the use of the most 

common and relatively simple lexical and 

grammatical resources in basic communicative 

situations of communication. Listening. 

Understanding the dialogic and monologue 

speech in everyday and academic 

communication. Reading. Types of texts in 

accordance with the format of the IELTS test. 

Writing. Types of speech works: description of 

graphic representations of statistical data and 

essays. 

 

Developer: 

professor                                                                                                 N.M. Mekeko 
                                       

Chief of the foreign language department                                          N.M. Mekeko 

 







Peoples’ Friendship University of Russia, RUDN University 

Faculty of Science 

SUBJECT ANNOTATION 

 

 Educational Programme  

04.06.01 Chemical Science  

 

Subject Methodology of Scientific Research 

Credits 3 credits (108 h.)  

Brief subject description 

Subject section titles Brief description of subject sections 

Methodological basis of scientific knowledge 

 
 

Methods of scientific knowledge. Methods of 

construction, systematization and substantiation 

of knowledge. Criteria and norms of scientific 

knowledge. Scientific discovery and research 

analysis models. General laws of the 

development of science. Methodology of 

scientific search and substantiation of its results. 

Scientific problem A problematic situation as the emergence of a 

contradiction in cognition. Development and 

solution of scientific problems. Problem solving 

as an indicator of scientific progress. Statement 

and precise formulation of the problem itself. 

Criteria, requirements and conditions that must 

be satisfied by the solution to the problem. 

Introduction to Research Theory Statement of a scientific problem, goals and 

objectives of the study. Scientific research 

methods. Types of scientific research. 

Theoretical postulates and their reliability. 

Formation of hypotheses and search for 

evidence. Theoretical and empirical research and 

their representatives. 

Hypothesis and its role in scientific research Hypothesis as a form of scientific knowledge. 

Methods of analysis and construction of 

scientific theories. Classification of scientific 

theories. The structure of scientific theories. 

Methods for testing, confirming and refuting 

scientific hypotheses and theories 

The main stages of scientific research The main stages of scientific research in 

chemical sciences. Determination of the 

relevance of the choice of topic in the chemical 

sciences. Determination of the goal and 

objectives of the study. Approbation of research 

results. 

Preparation and execution of scientific articles 

in journals indexed in international 

scientometric databases 

The main stages and requirements for the process 

of preparing for the publication of research 

results. Scientific publications in international 

scientometric databases. The structure and design 

of the scientific article. Citation culture and basic 



requirements for the use of sources, citation and 

compilation of bibliography. Features of writing 

scientific articles in English. Ethical principles 

and norms of the scientific publication process. 

Methodology of dissertation research Methodological strategies for dissertation 

research. The structure and logic of scientific 

dissertation research. Selection of a topic, work 

plan, bibliographic search, selection of literature 

and factual material. Disclosure of tasks, 

interpretation of data, synthesis of the main 

results. Scientific apparatus of the dissertation. 

Academic style and peculiarities of the 

dissertation language. Development of the 

problematic field of the dissertation. Registration 

of dissertation work, compliance with state 

standards. 

Dissertation abstract and preparation for 

defense 

Basic concepts: thesis abstract, provisions 

submitted for defense, the author's personal 

contribution to the research, reliability and 

validity of the results, research stages, public 

defense procedure. Submission for defense, 

public defense procedure. Reviewing, opposing 

and other forms of evaluating research papers. 

 

 

Developer: 

Associate Professor of the Inorganic Chemistry Department E.K. Kultyshkina 

Associate Professor of the Organic Chemistry Department E.A. Sorokin 

Associate Professor of the Physical and Colloidal Chemistry Department T.F. Sheshko  

   

 

 

Chief of the organic chemistry department                                              L.G. Voskressensky 

 

 

Сhief of the Physical and  

Colloidal Chemistry Department                                                              A.G. Cherednichenko 

 



Peoples’ Friendship University of Russia, RUDN University 

Faculty of Science 

SUBJECT ANNOTATION 

Educational Programme 

04.06.01 Chemical Science «Organic chemistry: Chemistry of heterocyclic chemistry» 

 

Subject  Priority Areas of Chemistry 

Credits  3 credits (108 h)  

 Brief subject description 

Subject section titles Brief description of subject sections 

Modern methods for the isolation of organic 

compounds.   

 

Classical methods for isolating organic 

compounds (filtration, distillation, 

recrystallization, extraction, chromatography). 

Solid phase synthesis. Use of ionic liquids. 

Perfluorinated sistems. 

 

Modern approaches to chemical reactions. 

 

The use of microwave irradiation and 

ultrasound. Flow synthesis. The reagents based 

on hypervalent iodine.  

The use of protecting groups in organic 

synthesis. 

 

Basic principles of introduction and removal of 

protecting groups. Protection of the hydroxyl. 

Protection of the amino group. Protection of 

carboxyl groups. 

Modern approaches to the development of new 

synthetic methods.   

The basic principles of green chemistry, atom-

economical, industrial chemistry.  

Introduction to catalysis with metals. Fundamentals of complex formation. Catalytic 

hydrogenation methods. Catalytic oxidation 

methods. Cross-coupling reaction. Metal-

catalyzed reactions for creation of C-C and C-

heteroatom bonds. C-H activation. 

 

Introduction to organocatalysis. 

 

Basic principles of organocatalysis. Reactions 

catalyzed with organic Lewis bases; Lewis 

acids; Broensted bases; Broensted acids.  

Cycloaddition reactions in organic synthesis.   The most important classes of cycloaddition in 

organic chemistry. [4 + 2] cycloaddition. [3 + 2] 

cycloaddition. Basic principles of click 

chemistry.  

Chemistry of bioconjugates. 

 

The concept of bioconjugates. Types and classes 

of bioconjugates with organic compounds. 

Examples of use and methods of preparation. 

Quantum-chemical calculations. The objectives of the quantum-chemical 

calculations. Modern methods of calculation in 

determining the mechanisms of chemical 

reactions and predicting the useful properties. 

Determination of the structure of natural 

compounds. 

Examples of the use of complex physical and 

chemical methods of investigation to determine 

the structure of several natural compounds. 

 

 Developers: Lecturer of the organic chemistry department А.А. Festa 

 

 

Chief of the organic chemistry department                                                 L.G. Voskressensky 
 



 

 

Federal State Autonomic Educational Institution of Higher Education  

«Peoples' Friendship University of Russia» 

 

Faculty of Science 

 

ANNOTATION OF ACADEMIC DISCIPLINE 
 

Educational program 

 

04.06.01 «CHEMICAL SCIENCE», profile «Organic Chemisty: Chemistry of heterocyclic 

compounds »  

 

The name of discipline  Organic Chemistry 

Volume of discipline 6 points of credits (216 h.)  

The summary of discipline  

The name of sections 

(themes) of discipline 

The summary of the themes of discipline: 

The structure of organic 

compounds 

The valence bond method and the molecular orbitals method. Theory of 

resonance. Electronic effects of substituents.  

Isomerism Enantiomerism and diastereomerism. Types of chirality. Absolute and 

relative configurations.  

Acids and Bases  The strength of acids and bases. The effect of electronic and steric effects 

on acidity/ HSAB theory.  

Mechanisms and intermediates 

in organic chemistry  

Reactive intermediates: carbocations, carbanions, radicals, carbenes, 

nitrenes  

Methods of identification of 

organic compounds  

The main spectral methods of analysis in organic chemistry (NMR, UV, 

IR). Chromatography 

Nucleophilic substitution (SN-

sp3) 

Mechanism of nucleophilic substitution Механизмы SN1 and 

SN2(bimolecular and monomolecular). 

Nucleophilic substitution in 

arenes  

Meisenheimer complex. Arynes mechanism. Vicarious substitution of 

hydrogen. 

Electrophilic substitution in 

arenes  

Hückel rule. Description of benzene in terms of MO. Antiaromaticity. The 

mechanism of electrophilic substitution.  

Addition reaction to multiple 

bond  

Mechanism of addition, Markovnikov rule. Cationid intermediates in AdE 

reactions. Onium ions.  Cationic rearrangements and cyclization. 

Elimination reactions  Elimination reactions, comparison of mechanisms. Zaitsev rule. Hoffmann 

and Cope elimination. 

Addition reactions to carbonyl 

group  

Addition to polarized multiple bonds. Electronic and speric effects. 

Preparation and decomposition of acetals, thioacetals, Schiff bases.  

Metalloorganic reagents  Lithium-, magnesium-, copper-, zin-c, cadmium-, mercury-, cerium-

organic compounds.  

Aldol crotone condensation and 

relative reactions  

Keto-enol tautomerism. Aldol condensation. Condensation Kleisen. 

Silylenolates and lithium enolates. Mukayama reaction. Mannich reaction. 

Ylides and conjugate addition Phosphorus and sulphur ylides.  Илиды фосфора и серы. Wittig reaction 

and related reactions. Kori-Tchaikovsky reaction. Michael reaction. 

Metalloorganic compounds -Complex of transition metals. Palladium-catalyzed cross-coupling 

reactions. Metathesis. 

Radical reactions Chain radical substitution. Radical addition to multiple bonds. Radical 

reactions of C-C ccoupling. Birch reduction. Pinacons and acyloins.  

Cycloaddition reaction  Diels-Alder reaction. Dipolar cycloaddition. Types of 1,3-dipoles and 

dipolarophiles. Ozonolysis.  

Sigmatropic rearrangements  Sigmetropic rearrangements, Kleisen rearrangement, Cope rearrangement  

Photochemical reactions  Basis of photochemistry Quantum output. Charts Yablonsky. Mechanisms 

of photochemical reactions. [2 + 2] cycloaddition. Photoisomerization. 



 

 

Carbenes and Nitrenes Reactivity of carbenes and carbenoids. Cyclopropane reactions. Simmons-

Smith reaction. Regroupings: Hoffmann, Curtius, Schmidt. 

Reduction  Hydride reducing agents. Steric effects. Boran reduction. Heterogeneous 

hydrogenation reactions. The reaction of Clemensen and Kizhner-Wolf. 

Oxidation Oxidation of alcohols. Окисление спиртов. Jones Reagent and other 

derivatives of chromium (VI). Oxide and Moffat oxidation. Epoxidation 

and hydroxylation reactions. 

Isonitriles, multicomponent 

reactions.  

Synthesis of isonitriles, coupling reactions at C=N bonds. Ugi reaction and 

examples of three- and four-component reactions. 

Reversible reactions. Kinetic 

and thermodynamic control. 

Energy profile of reversible reactions. Sulfonation reactions in the 

aromatic series. Reversibility of the Diels-Alder reaction. 1,2 and 1,4-

addition. 

Carbohydrates Stereochemistry of carbohydrates. Mutarotation. Glycosylation. 

Anchimeric assistance. Carbohydrates as natural sources of chirality. 

Sugar reactions. 

Amino acids and peptides Stereochemistry of amino acids. Methods for producing amino acids. 

Chemical properties of amino acids. Peptides and proteins. 

Organocatalysis. 

Fats, lipids and related 

compounds. Terpenes. Steroids. Fats and phospholipids. Fatty acid. Prostaglandins. Terpenes. Steroids. 

Vitamins  The main groups of vitamins A, B, C, D, E, H, K, U synthesis and activity. 

Five-membered heterocycles Furan, pyrrole, thiophene synthesis and reactivity. 

Five-membered heterocycles 

with two heteroatoms  

Azoles - oxazole, thiazole, pyrazole, imidazole. Synthesis and chemical 

properties. 

Six-membered heterocycles Pyridine, quinoline, isoquinoline. Synthesis and properties. 

Six-membered heterocycles 

with two heteroatoms 
Pyrimidine, pyrazine, pyridazine. Synthesis and properties. 

Alkaloids  The main groups of alkaloids. Indole, isoquinoline, dyne, tropane, 

pyrrolisidine, quinolizidine, phenethylamines. 

Total synthesis Approaches to planning a total synthesis. Examples of classic alkaloids 

syntheses. Retrosynthetic analysis using Reaxys and SciFinder databases. 

Small and macrocycles Three- and four-membered heterocycles. Crown esters, cryptands, 

calixarenes, cyclodextrins, catenans. 

Multi-Stage Synthesis Planning Linear and convergent synthesis scheme. Protective groups for various 

functional groups. 

Diastereoselective synthesis Factors controlling diastereoselectivity: stereo-electronic and steric. Syn- 

and anti-multiple linking. 

Enantioselective synthesis Asymmetric induction. Chiral substrates and catalysts. Asymmetric 

attachment to a carbonyl group and a double bond. 

 

Developer Associate Professor, Organic Chemistry Department F.I. Zubkov 

 

The Head, 

Organic Chemistry Department       L.G. Voskressensky 



Peoples’ Friendship University of Russia, RUDN University 

Faculty of Science 

SUBJECT ANNOTATION 

Educational Programme 

04.06.01 Chemical Science, « Organic chemistry: Chemistry of heterocyclic compounds» 
 

Subject Chemistry teaching methodologies in higher 

education institution 

Credits 3 credits (108 h.)  

Brief subject description 

Subject section titles Brief description of subject sections 

Introduction Education system: objectives, content, methods, 

organizational forms, tools, diagnostics and 

control of the generated knowledge. Learning 

Principles (scientific approach, accessibility, 

difficulty, activity, collectivity, individualization, 

cognitive development, and others.). 

Competence approach in education. 

Process and learning objectives of chemistry Education, teaching and learning as a special 

kind of human activity. Types of learning 

process: informational and creative. Modern 

specialist and basic requirements to him. 

Formation of creative thinking in chemistry - the 

most important goal of teaching chemistry 

The contents, approaches and methods of 

teaching chemistry 

The characteristics of teaching chemistry as 

major and non-major discipline. A systematic 

approach to the definition of the training content. 

The system and structure of the discipline and 

the subject content. 

Organizational forms of teaching chemistry Forms of education: lectures, seminars, practical 

and laboratory work, individual work, 

extracurricular work. The theory of step-by-step 

assimilation of knowledge and its use in the 

organization of the learning process. Educational 

book as a teaching tool connected with the 

discipline program. Requirements to educational 

texts. The volume of textbooks and training 

manuals. 

 

Developer: 

     

Chief of the organic chemistry department                                              L.G. Vokressensky 
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Peoples’ Friendship University of Russia, RUDN University 
 

Faculty of Science 
 

SUBJECT ANNOTATION 
 

Educational Programme 

04.06.01 Chemical Science, « Organic chemistry: Chemistry of heterocyclic chemistry» 
 

Subject Chemistry of heterocyclic compounds 

Credits  3 credits (108 h)  

Brief subject description 

 Subject section titles Brief description of subject sections 

Introduction. Introduction. 

Nomenclature of heterocyclic compounds, 

small cycles.  

 

Nomenclature of heterocyclic compounds, 

small cycles. Five-membered heterocycles with 

one heteroatom. General methods for the 

preparation of five-membered heterocycles with 

one heteroatom. 

Five-membered heterocycles with one 

heteroatom.  

 

Pyrrole and its benzo-analogs: indole, isoindole, 

indolizine, carbazole. Furan, thiophene, and 

their benzannulated analogs. 

Electrophilic substitution. General laws.  

Five-membered heterocycles with two 

heteroatoms. 

 

 

 

 

 

  

 Five-membered heterocycles with two 

heteroatoms. General characteristics: the 

electronic structure and reactivity, synthesis 

methods; azoles like π-amphoteric system. 1,3-

Azoles (imidazole, oxazole, thiazole); 1,2-

azoles (pyrazole, isoxazole, isothiazole). 

Pyrazolone-5 – the use in the synthesis of 

pharmaceuticals. Six-membered heterocyclic 

compound.  

Six-membered heterocyclic compounds. General characteristics of the electronic 

structure, aromaticity and reactivity of six-

membered hetarenes. Pyridine, azines, and 

benzazines. Pyridones, pyrones and their 

analogs. Pyridine N-oxides and its analogues; 

ylides and mesoionic systems. Methods of 

synthesis of pyridine and quinoline. 

Tautomerism of substituted pyridines. Effect of 

benzannulation. Nucleophilic substitution 

among pyridine and quinoline. Chichibabin 

reaction. Reactions of ring opening and 

recyclisation. Dimroth Rearrangement and its 

analogues. Indoles from nitropyridine salts. 

Electrophilic substitution on the pyridine 

nucleus. Oxidation and reduction of six-

membered heterocycles. Quinoline, 

isoquinoline. Methods of synthesis and 

reactivity. Diazines. Synthesis, nucleophilic and 

electrophilic substitution. 

 

Developer: 

Chief of the organic chemistry department                                                    L.G. Voskressensky 



 

 

Peoples’ Friendship University of Russia, RUDN University 

 

Faculty of Science 

 

SUBJECT ANNOTATION 

 

Educational Programme 

04.06.01 Chemical Science, « Organic chemistry: Chemistry of heterocyclic chemistry» 

 

Subject Stereochemistry of organic compounds 

Credits 3 credits (108 h) 

Brief subject description 

Subject section titles Brief description of subject sections 

Introduction. The main sections of the stereochemistry of: a) 

static configuration or stereochemistry, b) 

conformational analysis, c) dynamic 

stereochemistry, d) theoretical stereochemistry. 

Objects and methods of research, the predictive 

power. 

Hirooptic phenomena and their structural 

preconditions 

 

The mathematical description of the symmetry 

elements. Stereochemical features of carbon 

atoms. Molecular models and formulas. 

Conformation and configuration. Chirality. 

Enantiomers and diastereomers. Enantiotopy, 

diastereotopy. 

Racemates. Racemates and separation. Racemization. 

Asymmetric synthesis. Syntheses of optically 

based on natural active substances. 

Stereoselective syntheses based on the carbonyl 

compounds. Synthesis of optically active amino 

acids. Syntheses in chiral medium. Asymmetric 

catalysis. Chemical correlation. Polarimetry. 

Optical rotatory dispersion. Circular dichroism. 

Cotton effect.. 

Nomenclature of stereoisomers Nomenclature of enantiomers and diastereomers. 

The types of elements of chirality. Methods for 

preparing the stereoisomers.. 

The conformations of alkanes. Stereochemistry 

of SN-reactions. 

 

Conformations of alkanes, mono- and 

dihaloalkanes. Conformations of diastereomers. 

Stereochemistry substitution reactions among 

alkanes. 

The stereochemistry of alkenes and alkynes. Nomenclature of alkenes. Stability and 

interconversion of stereoisomeric alkenes. 

Preparation of -diastereomers. The 

stereochemistry of alkenes reactions. 



 

 

Stereochemistry of dienes and cycloalkanes. Conjugate dienes. Diene synthesis. Cumulative. 

Cycloalkyl and cycloalkynyl. Stereochemical 

features of cyclopropane, cyclobutane, 

cyclopentane. 

Cyclohexane and its derivatives. 

 

Conformation and chemical properties of 

cyclohexane, and derivatives thereof. 

Cycloheptane. Joining the triple bond. 

The cyclo-chain tautomerism in mono- and 

disaccharides. 

Natural sugars and their structure. 

The saturated nitrogen-containing 

heterocycles. 

 

Nitrogen-containing heterocycles. Piperidine and 

derivatives thereof. Decahydroquinolinyl. The 

oxygen-containing heterocyclic rings. 

Stereochemical features in a series of arens. 

 

Aromatics conformation. Optically active arena. 

Biphenyl derivatives. Cyclofan and 

ansasoedineniya. Helicenes. Spiral. Metallocenes. 

Molecular propellers. Based thin stereoselective 

and stereospecific synthesis.. 

 

Developers: 

 Associate professor of the organic chemistry department  F.I. Zubkov 

 

Chief of the organic chemistry department                                              L.G. Voskressensky 

 



Peoples’ Friendship University of Russia, RUDN University 

 

Faculty of Science 

 

SUBJECT ANNOTATION 

 

Educational Programme 

04.06.01 Chemical Science 

Subject Chemistry of coordination compounds 

Workload 3 Credits (108 h.)  

Brief subject description 

Subject section titles Brief description of subject sections 

Electronic structure of coordination 

compounds 

Electronic structure of transition metal atoms. 

Modern quantum-mechanical theories of the 

structure of coordination compounds. Crystal field 

theory (CFT). Molecular orbital theory of 

octahedral coordination compounds. Magnetic and 

optical properties of coordination compounds. 

Reactivity of coordination compounds Stability of coordination compounds. Acid-base, 

oxidation-reduction properties of coordination 

compounds. Outer and inner sphere mechanisms 

of electron transfer. Marcus equation. 

Kinetics of complexation reactions Substitution reaction mechanisms for coordination 

compounds with coordination number (CN) 4 and 

6. Molecularity, reaction order, substitution 

reaction rate law. Intermediates and transition 

states. Labile and inert coordination compounds. 

Study of complexation in solutions Functions characterizing complexation in 

solutions. Formation function and formation 

curve. Regularities of change of consecutive 

constants. 

Synthesis and application of 

coordination compounds 

Strategy of coordination compounds synthesis. 

Synthesis feature. Template synthesis of complex 

particles. Aspects of coordination compounds 

application.  

 

Developer: Associate Professor Venskovskiy N.U. 
 

Сhief of the inorganic 

chemistry department       Khrustalev V.N/ 
 



Peoples’ Friendship University of Russia, RUDN University 

 

Faculty of Science 

 

SUBJECT ANNOTATION 

 

Educational Programme 

04.06.01 Chemical Science 
 

Subject Kinetics and catalysis of heterogeneous 

reactions 

Credits  3 credits (108 h)  

Brief subject description 

Subject section titles Brief description of subject sections 

Kinetics of catalytic reactions Basic concepts of chemical kinetics. Catalysis 

and thermodynamics. Determination of the 

activity, the selectivity, the basic act. Stationary 

and quasi-stationary mode of catalysis. 

Langmuir kinetics of the catalytic reactions. 

Diffusion kinetics. Catalytic reactions in the 

unstable regime.  

Physical-chemical principles of catalysis and 

its importance 

The discovery of catalytic phenomena. The 

development history of the catalysis theory. 

Catalysis and scientific-technical progress. The 

role of catalysis in nature. The current definition 

of catalysis. The basic types of catalysts. 

Classification of catalytic processes. The most 

important catalysts and catalytic processes in 

industry.  

The essence of catalytic action Factors acceleration catalytic reactions. 

Catalysis and equilibrium. The concept of the 

catalytic cycle. The mechanisms of catalytic 

reactions. Principles of activation in catalysis. 

The effects of compensation. Phasic and 

continuous mechanisms of catalysis. 

Intermediate interaction forms of the reagents 

with the catalyst. The role of energetic and 

structural factors. The basic steps of the 

heterogeneous catalytic process. The role of 

physical adsorption and chemisorption in 

heterogeneous catalytic process. Energy profile 

of the heterogeneous catalytic reactions.  

Acid-base catalysis Acid-base homogeneous catalysis. General and 

specific catalysis. Kinetics of the acid-base 

catalytic reactions. The Bronsted ratio. 

Heterogeneous acid catalysis. Bronsted and 

Lewis acid sites. Modified acid catalysts. Zeolite 

catalysts. 



Heterogeneous catalysis by metals General information on heterogeneous catalysis. 

The composition and structure of heterogeneous 

catalysts. The active centers of heterogeneous 

catalysts. The basic factors that determine the 

metals activity. The mechanisms of reactions. 

Features of catalysis on the dispersed metals. 

Supported metal catalysts. The interaction 

between the metal and the carrier. The 

dependence of the catalytic properties on the 

dispersion. Examples of structure-sensitive and 

structure-insensitive reactions. Bifunctional 

heterogeneous catalysis.  Catalysis on metals 

and reactions involving hydrogen. The catalytic 

hydrogenation.  

Heterogeneous catalysis by metal oxides Full and selective (partial) oxidation reactions. 

The catalytic properties of oxides. Oxygen 

activation by solid metal oxides. mechanisms 

Mechanisms classification of catalytic oxidation. 

Examples of phasic and continuous mechanisms. 

The relationship between the selectivity and the 

binding energy of oxygen with the catalyst 

surface. Catalytic oxidation of simple molecules. 

The partial oxidation of olefins and other 

organic compounds. 

The most important catalytic processes of oil 

refining and petrochemistry 

Extraction and processing of oil. Catalytic 

cracking of hydrocarbons. Catalytic reforming 

of hydrocarbons. Isomerization of alkanes. 

Alkylation of hydrocarbons. Hydrocracking of 

hydrocarbons. Desulfonation of sulphide. 

Dehydrogenation of hydrocarbons. Oxidative 

dehydrogenation of hydrocarbons.  

Catalysis in the natural gas refining Extraction and properties of natural gas. 

Oxidative conversion of methane to synthesis 

gas. The methanol and dimethyl ester synthesis. 

The Fischer-Tropsch synthesis. Oxidative 

condensation of methane and other catalytic 

methane activation. Catalytic purification of 

natural gas from the sulfur. 

 

Developer:  Professor-consultant Y.М. Serov 

 

 

 

Сhief of the physical  

chemistry department                                                                           A.G. Cherednichenko 

 









 

 

Федеральное государственное автономное образовательное учреждение 

высшего образования «Российский университет дружбы народов» 
 

Факультет Физико-математических и естественных наук 

 

АННОТАЦИЯ УЧЕБНОЙ ДИСЦИПЛИНЫ 

 

 

Образовательная программа 

04.06.01 «ХИМИЧЕСКИЕ НАУКИ» 

 

Наименование дисциплины Методология научных исследований 

Объём дисциплины  3 ЗЕ (108 час.)  

Краткое содержание дисциплины 

Название разделов (тем) дисциплины Краткое содержание разделов (тем) 

дисциплины: 

Научное познание как предмет 

методологического анализа 

Методы научного познания. Методы 

построения, систематизации и обоснования 

знания. Критерии и нормы научного 

познания. Модели анализа научного 

открытия и исследования. Общие 

закономерности развития науки. 

Методология научного поиска и обоснования 

его результатов. 

Научная проблема Проблемная ситуация как возникновение 

противоречия в познании. Разработка и 

решение научных проблем. Решение проблем 

как показатель прогресса науки. Постановка 

и точная формулировка самой проблемы. 

Критерии, требования и условия, которым 

должно удовлетворять решение проблемы. 

Введение в теорию научных исследований Постановка научной проблемы, цели и задач 

исследования. Методы научных 

исследований. Типы научных исследований. 

Теоретические постулаты и их 

достоверность. Формирование гипотез и 

поиски доказательной базы. Теоретические и 

эмпирические исследований и их 

представители. 

Гипотеза и их роль в научном 

исследовании 

Гипотеза как форма научного познания. 

Методы анализа и построения научных 

теорий. Классификация научных теорий. 

Структура научных теорий. Методы 

проверки, подтверждения и опровержения 

научных гипотез и теорий 

Основные виды научных результатов в 

исследованиях 

Основные этапы научного исследования в 

химических науках. Определение 

актуальности выбора темы в химических 

науках. Определение цели и задач 

исследования. Апробация результатов 

исследований. 



 

 

Подготовка и оформление научных статей 

в журналах, индексируемых в 

международных наукометрических базах 

данных 

 

Основные этапы и требования к процессу 

подготовки к публикации результатов 

исследований. Научные издания в 

международных наукометрических базах 

данных. Структура и оформление научной 

статьи. Культура цитирования и основные 

требования к использованию источников, 

цитированию и составлению списков 

литературы. Особенности написания 

научных статей на английском языке. 

Этические принципы и нормы научно-

публикационного процесса. 

Методология диссертационного 

исследования. 

Методологические стратегии 

диссертационного исследования. Структура 

и логика научного диссертационного 

исследования. Выбор темы, план работы, 

библиографический поиск, отбор литературы 

и фактического материала. Раскрытие задач, 

интерпретация данных, синтез основных 

результатов. Научный аппарат диссертации. 

Академический стиль и особенности языка 

диссертации. Разработка проблемного поля 

диссертации. Оформление диссертационной 

работы, соответствие государственным 

стандартам.  

Автореферат диссертации и 

подготовка к защите 

 

Основные понятия: автореферат 

диссертации, положения, выносимые на 

защиту, личный вклад автора в исследование, 

достоверность и обоснованность результатов, 

этапы исследования, процедура публичной 

защиты. Представление к защите, процедура 

публичной защиты. Рецензирование, 

оппонирование и другие формы оценки 

научно-исследовательских работ. 
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