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

Chief of the foreign language department

P

N.M. Mekeko

o N.M. Mekeko




Federal state autonomous educational institution of higher education
Peoples’ Friendship University of Russia

Faculty of Humanities and Social Sciences

DISCIPLINE ANNOTATION

Education Programs in all fields of postgraduate study

Discipline History and Philosophy of Science
Total 4 credits (144 hours)

Contents
Units Topics

The subject and basic concepts of
modern philosophy of science

Philosophy of science as the study of general laws of
scientific knowledge in its historical development and
changing socio-cultural context. The evolution of
approaches to the analysis of science.

Logical and epistemological approach to the study of
science. Positivist tradition in the philosophy of science.
Expansion of the field of philosophical issues in the
postpositivistic philosophy of science.

Science in the culture of modemn
civilization

Traditionalist and technogenic types of civilizational
development and their basic values. The role of science in
modern education and the formation of personality.
Functions of science in society.

The genesis of science and the main
stages of its historical evolution

The culture of the ancient polis and the formation of the
first forms of theoretical science. Antique logic and
mathematics. Western and Eastern medieval science. The
formation of experimental science in the new European
culture. Background of the experimental method and its
connection with a mathematical description of nature.
Formation of science as a professional activity. The
genesis of disciplinary organized science. Formation of
technical sciences. The formation of social and human
sciences.

The structure of scientific knowledge

The variety of types of scientific knowledge. Empirical
and theoretical levels, the criteria for their distinction.
Features of the empirical and theoretical language of
science. The structure of empirical knowledge.
Experiment and observation. Empirical dependencies and
empirical facts. The structure of theoretical knowledge.
Primary theoretical models and laws. Developed theory.
Theoretical models. Foundations of science. Ideals and
norms of research. Scientific picture of the world.
Philosophical foundations of science.

Dynamics of science

The interaction of the foundations of science and
experience, the formation of a new discipline. Formation
of primary theoretical models and laws. The role of
analogies in the theoretical search. Procedures to
substantiate theoretical knowledge. The relationship of
the logic of discovery and logic of justification..
Formation of a developed scientific theory. Problem




situations in science. The development of science under
the influence of new theories.

Scientific traditions and scientific
revolutions. Types of scientific
rationality

The interaction of traditions and the emergence of new
knowledge. Scientific revolution as the restructuring of
the foundations of science. Problems of typology of
scientific revolutions. Intra-disciplinary mechanisms of
scientific revolutions. Global revolutions and types of
scientific rationality. Historical change of types of
scientific rationality: classical, non-classical, post-non-
classical science.

Features of the modern stage of
development of science. Prospects for
scientific and technological progress

Modern processes of differentiation and integration of
sciences. Global evolutionism as a synthesis of
evolutionary and systemic approaches. New ethical
problems of science at the end of XX century. The
problem of humanitarian control in science and high
technology. Environmental and socio-humanitarian
expertise of scientific and technical projects. Scientism
and anti-scientism. Science and parascience. The role of
science in overcoming contemporary global crises.

Science as a social institution

Scientific communities and their historical types. Science
schools. Scientific training. Historical development of the
methods of transmitting scientific knowledge. Science
and economics. Science and power. The problem of state
regulation of science.

Modern philosophical problems of the
branch of science

In the areas of training postgraduate students

Author:
Professor of the Ontology
and Epistemology department

The Head of the Ontology
and Epistemology department

The Head of the Social
Philosophy department
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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

Chief of the Physical and
Colloidal Chemistry Department
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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 chemistryy

Subject

Priority Areas of Chemistry

Credits

3 credits (108 h)

Brief subjec

t 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 wuse 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 A.A. Festa

Chief of the organic chemistry department
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Federal State Autonomic Educational Institution of Higher Education
«Peoples' Friendship University of Russia»

Faculty of Science

ANNOTATION OF ACADEMIC DISCIPLINE

04.06.01

Educational program

«CHEMICAL SCIENCEy, 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 [The valence bond method and the molecular orbitals method. Theory of
compounds 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:
nitrenes

carbocations, carbanions, radicals, carbenes,

Methods of identification of
organic compounds

The main spectral methods of analysis in organic chemistry (NMR, UV,
IR). Chromatography

Nucleophilic substitution (Sn-
sp°)

Mechanism of nucleophilic substitution Mexanusmer Syl and

Sn2(bimolecular and monomolecular).

Nucleophilic  substitution in |Meisenheimer complex. Arynes mechanism. Vicarious substitution of
arenes hydrogen.

Electrophilic  substitution in [Hiickel rule. Description of benzene in terms of MO. Antiaromaticity. The
arenes 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. Maumsr docdopa u cepsr. Wittig reaction
and related reactions. Kori-Tchaikovsky reaction. Michael reaction.

Metalloorganic compounds

n-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. Okucnenne crnupros. Jones Reagent and other
derivatives of chromium (VI). Oxide and Moffat oxidation. Epoxidation
and hydroxylation reactions.

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

reactions. examples of three- and four-component reactions.

Reversible reactions. Kinetic |Energy profile of reversible reactions. Sulfonation reactions in the

and thermodynamic control.

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.1. Zubkov

The Head,

Organic Chemistry Department

L.G. Voskressensky
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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 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
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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 mT-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
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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

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 n-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.l. Zubkov

Chief of the organic chemistry department % ( s 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
coordination compounds

of

Strategy of coordination compounds synthesis.
Synthesis feature. Template synthesis of complex
particles. Aspects of coordination compounds
application.

Developer: Associate Professor Venskovskiy N.U.

Chief 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.M. Serov

Chief of the physical
chemistry department

: ////(7“"’_’ A.G. Cherednichenko
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«Poccuiickuil ynueepcumem opyicool HApooos »

CDaKy.f/bmem d)uB’LlKO-MCIIn(?MCU?’lM’{BCKLIX UuecnmecmeeHHblx HAyK

AHHOTALMS YYEBHOM JUCLMIIINHbBI

O6pa3oBaTejbHasi IporpamMma
04.06.01 «XUMWYECKHUE HAYKW»

(TemM) INCHHILIHHBI:

HanmenoBanune HHocTpaHHbIi A3bIK
AUCHHILIHHBI
O0BEM IUCLMIIIHHBI 5 3E (180 yac.)
KpaTkoe cogepskanue qucuunInHbI
HaszBanue pasaesoB Kpartkoe conep:xanue pas3aeion (Tem) AMCHUHILIHHDBI:

Metoauka cocraBienus | 1.
MUCBMEHHOT'O
BBICKA3bIBAHMSI Ha
HAYUYHYIO TEMATUKY
(HaAy4yHOM cTaThH)

o

Pa3BuTHe HaBBIKOB M YMEHMH, JOCTATOYHBIX JUIS HAMHCAHMUSI
Hay4HOH CTaTbM M0 TEME JUCCEPTALMOHHOTO HCCJICTOBAHMUS:
00yueHHe HAMCAHUIO AaHHOTAIIMHU, BCTYIICHUS, TEOPETHUECKOM
4aCTH, Pe3yJIbTaTOB UCCIIEI0BAHUS U 3aKTIOUCHHUSI.

Pazsutne ymeHuit wuTHUpoBaHus U oQOPMIIEHHs CIIMCKa
HCTOUYHHUKOB.

Hayunas nexcuka n 1.
[IEPEBO/T HAYUHbIX
TEKCTOB

2.

O6y‘IeHPIC CTparCruu InepeBoaa, COGIHO)IGHI/ISI AaICKBAaTHOCTHU H
SKBUBAJICHTHOCTH TI€PEBO/IA. COBCpIHQHCTBOBaHI/If) HaBBIKOB

PEOJI0JICHUS rpaMMaTHYeCKUX, JTEKCHYECKHX,
CTHWJIMCTHYECKUX M MapPaJIMHIBUCTHYECKUX TPYAHOCTEH
1nepeBo/ia.

Pa3BuTHe HaBBLIKOB pPECAAKTHPOBAHUSA H O(])OpMJ'[f:HI/Iﬂ TEKCTa
nepeBoa. HpaKTHKa I[MUCbBMEHHOTO W YCTHOIo IepeBoja
TCKCTOB 110 CIICIIHAJIBHOCTH

PeepupoBanue un 1.
aHHOTHPOBAaHUE
Hay4YHBIX TEKCTOB 2.

3HAKOMCTBO € THIAMU u4TeHHs. DopMHUpoBaHHE HABBLIKOB
[IPOCMOTPOBOTO, ITOUCKOBOTO, U3YUAIOIIEI0 YTCHHS.
CoBepleHCTBOBaHUE YMEHUH  pedepaTHBHOIO  UYTEHUS U
IPUEMOB KOMIIPECCUH TEKCTA.

Ycrnas kommyHukauus | 1.
[0 HAYYHOH TEMAaTUKE
(cocTaBieHHE YCTHOTO
COOOIIEHHS O HAYYHOU
pabore)

8]

OOyveHne 0COOEHHOCTSIM BHJIOB JIOKJIAA0B W KOMIIO3UIIMH
JIOKJIaJIa.

[ToaroroBka K y4acTuro B JUCKYCCHSIX W TNpeHHsX. OOyucHue
TEXHUKE BJaJIieHus cpeJcTBaMM Bu3yaiusauuu. CTaHOBICHHE
HABBIKOB ~ MCIIOJIb30BAHUS ~ METOJOB  KOMIIPECCHMOHHOTO
M3JI0)KEHUS] UHPOPMALIUU B MYJIBTUMEIHIHOM COIPOBOKICHUN
JIOKJIaJa.

Pa’jpaﬁqun KaMH SIBJISIOTCSH:

JloneHT Kadeapsl HHOCTPaHHBIX s13bIKOB E.B. Tuxonosa

Jlouent xagepbl HHOCTpaHHBIX s13bIKOB E.A. ["onyGoBckas

3aBeayromuii

Ka(eIpoil ”HOCTPAHHBIX S3bIKOB 7 H.M. Mekexko




DedepanvHoe 20cy0apcmeeHHOe A8MOHOMHOE 06PA306aMENbHOE YUPEHCOCHUE
svicuie2o obpazoeanus «Poccuiickuil ynusepcumem Opyochvl HapoOoey

DaKynvmem 2yMaAHUMAPHBIX U COUUATIBHBIX HAYK
AHHOTAIIMS YYEBHOM JUCIIATLIMHBI

Pexomenayercs 1711 HanpaBieHu# MOATOTOBKH (CIIEMUATBEHOCTEH ):
01.06.01 Maremaruxa n Mexanuka, 02.06.01 Komnsrorepasie 1 HHQOPMAIHOHHEIE HAYKH
03.06.01 ®usuka u acrporomus, 04.06.01 Xumuueckue HayKn
05.06.01 Hayxu o 3emie, 06.06.01 Buonoruueckue Hayku
07.06.01 Apxurextypa, 08.06.01 TexHHKa U TEXHOJIOTHH CTPOUTENLCTBA, 09.06.01 ViHdDopmaTnKa 1
BBIYUCIHTENbHAS TexHuKa, 15.06.01 MamunocTpoenue, 20.06.01 Texnocdepnas 6e30macHOCTS,
21.06.01 I'eonorus, pa3Benka u pa3paboTka IOJIE3HBIX MCKoNaeMbIX, 23.06.01 Texunka n
TEXHOJIOTHH Ha3eMHOTIo TpaHcnoprta, 30.06.01 dynnaMenTanbpHas MEIUIMHA
31.06.01 Kimmnmgeckas Mexunuaa, 32.06.01 Meauko-npopunaktayeckoe aeio, 33.06.01
®apmanns, 35.06.01 Cenbckoe x03s1iicTBO, 36.06.01 BeTepunapus ¥ 300TeXHHS

HaumeHoBaHMe TUCHUTLTHHEI Hcropus n punocopuns Hayku

O0BbEM TUCHIUILTHHE] 4 3E (144 yac.)

Kpancoe COACpKAHUE NHUCIHHIITIHHDbI

Hazpanue paznenoB (TeM) TUCLIMILIAHBI Kparkoe coneprxanue pa3nesioB (TeM) TUCIMILUTAHBL:

Dunocodus HayKu Kak U3ydeHHe OOLIUX 3aKOHOMEPHOCTEH
Hay4YHOT'O NO3HAHUS B €r0 UCTOPUYECKOM Pa3BUTHHU U
HU3MEHSAIOIIEMCS COLUOKYIBTYPHOM KOHTEKCTE. DBOJIOLIHS
IIpeameT 1 OCHOBHBIE KOHIIETIIIUH MOJXOJIOB K aHAJIN3Y HAYKH.

COBPEMEHHOM (punocoduu HayKu JIoruKo-3MuCTEMONIOTHYECKU M MOAXO/ K MCCIIEIOBAHMIO
Hayku. IlosutuBucrckas Tpagunus B huiiocobun HayKu.
Pacmmpenue nons dunocodckoii mpobrieMaTHKY B
TIOCTIIO3UTUBUCTCKON punocodyy HayKH.

TpanUIMOHANTMCTCKHI ¥ TEXHOTEHHBIH THIIHI
LUUBUIM3ALIMOHHOTO Pa3BUTHS U MX 6a3MCHBIC IIEHHOCTH.
Ponpb Hayku B cOBpeMEeHHOM O0Opa30BaHHU H
dopmMHpoBaHUU TMYHOCTH. DYHKIMH HAYKH B KU3HH
ofmiecTna.

Hayxka B kynbpType coBpeMeHHOIM
LUBWIN3aLMU

Hayka u npeanayka. KynabTypa aHTH4HOro nosiica u
CTaHOBJIEHHE MEPBBIX (OPM TEOPETUYECKON HAYKH.
AHTHYHAas JIOTHKA U MaTeMaTHKa. 3anajHasi i BOCTOYHasl
cpenHeBeKoBas Hayka. CTaHOBJIEHHUE ONBITHOW HAyKH B
Bo3HMKHOBEHHE HayKM U OCHOBHBIC CTAlH | HOBOEBPONEHCKOM KybType. IIpeanochuiku

€€ UCTOPUYECKOH 3BOJTIOLINH BO3HMKHOBEHMS 3KCIIEPUMEHTAJILHOTO METOAA U €ro
COEIMHEHUS C MATEMAaTUYECKUM OITMCaHUeM IPUPOBI.
Bo3HMKHOBEHME NUCLUILTMHAPHO OPraHM30BaHHOMN HAYKH.
DopMHpOBaHHE TEXHUYECKUX HAYK.

CraHoBIeHHE COLMANBHBIX ¥ TYMaHUTAPHBIX HAYK.

Muoroo6pasue TUIIOB HAyYHOT'0 3HAHHS. DMITUPHIECKHI U
TEOPETUYECKUN YPOBHH, KPUTEPUH MX Pa3IMIECHUS.
OcobeHHOCTH S3MIMPUYUECKOTO M TEOPETHYECKOTO A3bIKA
Hayku. CTpyKTypa SMIMPUYECKOro 3HaHUS. DKCIIEPUMEHT
¥ HaOmoneHue. OMMUpUYecKre 3aBUCUMOCTH H
smnupuueckue daktsl. [Ipouemypsl hopmupoBanus dakra.
CrpykTypa TeopeTndeckoro 3HaHus. IlepBuuHbie
TEOPETUYECKHE MOZIENH U 3aKOHbI. PazBuTas Teopusl.

CTpykTypa Hay4yHOTO 3HAHHS




TeopeTuueckue MomeNu Kak 3JIeMEHT BHYyTPEHHEH
OpraHu3aluy Teopuu. Pa3BepThiBaHHe TEOPUHM KaK IPOIIece
pewenus 3ana4. OcHoBaHus Hayku. CTpYKTypa OCHOBaHMI.
Hneanel 1 HopMBI MccnenoBanus. Hay4ynas kKapTHHA MUpa.
Ee ucropuueckue hopmst u pynkumn. @unocodcekue
OCHOBAHHUSI HAYKH.

JlMHaMuKka HayKH Kak Nporecc
IIOPOKIEHUS HOBOT'O 3HAHUS

Hcropuyeckas H13MEHYHMBOCTh MEXaHH3MOB TIOPOXKICHHSI
Hay4YHOro 3HaHMs. B3auMonelicTBHe OCHOBaHUH HAYKH U
OMNbITa KaK HayaJIbHBIN 3Tall CTAHOBJICHHUS HOBOM
JUCHHIUTMHEL. @OpMHpOBaHUE EPBUYHBIX TEOPETUUECKUX
MoJejieH U 3aKOHOB. Posb aHasIOTHi B TEOPETHIECKOM
noucke. [Ipouenypsl 060CHOBaHUS TEOPETHUECKHMX 3HAHHH.
B3anMOCBS3b JIOTHKH OTKPBITHS M JIOTHKHA 0O0CHOBaHHS.
MexaHu3Mbl pa3BUTHS HAYYHBIX MOHATHI. CTaHOBIEHHE
pa3BuTOl HayuHOU Teopun. [IpobreMHbIe cuTyalryu B
Hayke. IlepepactaHue 4acTHBIX 327124 B IPOOJIEMBL.
Pa3purHe ocHOBaHMH HAyKH MOJI BIUSHHEM HOBBIX TEOPHH.

Hay4Hsle Tpaguimu u HaydHbIe
pesoyronyu. Tunsl HaydHOH
palMOHAIbHOCTH

BsaunmoneiicTBue Tpaguuuii 1 BOSHUKHOBEHHE HOBOT'O
3HaHus. Hayunble peBoIOLMM KaK MepecTpolika OCHOBaHUH
Hayku. ITpoGaemMb! THIOTOTHN HAYYHBIX PEBOJFOLIUIA.
BHyTpuaucuuniuHapHele MeXaHU3Mbl HAYYHBIX
peBomonuii. ['obansHble peBONIOIMK U THITBI HAYyYHOM
panuoHaibHOCTH. MicTOpHUeckas cMeHa TUTIOB HayYHOH
paLMOHAIEHOCTH: KJlacCHUecKas, HeKjlaccudecKas,
MOCTHEKJIaCCHYecKasl HayKa.

OcobeHHOCTH COBPEMEHHOTO 3Tana
Pa3BUTHS HAYKH.

IlepcnieKTHBBI HAYYHO-TEXHHYECKOTO
nporpecca

CopeMenHble npoeccsl UG depeHIMayi 1 HHTerpalii
Hayk. CBsI3b JUCLMIUTMHAPHBIX U MPOOJIEMHO-
OPHEHTUPOBAHHBIX HccaeqoBaHui. [ 1o0anbHbIi
SBOJIFOLIMOHM3M KaK CHHTE3 SBOJIFOLIMOHHOTO W CUCTEMHOTO
nozaxonos. Pacmmpenue sroca Hayku. HoBele aTudeckue
npobieMsl Hayku B KoHLie XX crosetus. [IpoGiema
TYMaHHUTapHOTO KOHTPOJIsS B HAYKE U BBICOKHX
TEXHOJIOTUAX. DKOJIOTHYECKasl U COLMAIbHO-TYMaHUTapHas
SKCIIEPTH3a HAyYHO-TEXHUUYECKUX NPOoeKTOB. CIIMEHTH3M H
anTucumeHnTusM. Hayka n napanayka. Pors Hayku B
IIPEOIOJIEHUH COBPEMEHHBIX ITT00aTbHBIX KPUZHCOB.

Hayka xak counanbHblif HHCTUTYT

Hayunsle coob1ecTa 1 X Hcropudeckue THNBL. HayuHble
mkoubl. [Tonroroska HayuHsIx kaapoB. Mctopuueckoe
pa3BUTHE CIIOCOOOB TPaHCISLWM HAyYHbIX 3HaHH. Hayka u
skoHomuKa. Hayka u Biacte. IIpoGnema rocyaapctBeHHOro
PEryJIHpOBaHHsl HAYKH.

CospemenHble ¢punocodckre npodieMbl
OTpaciy 3HaHUS

Ilo HanpaBneHUsIM OATOTOBKH acIPaHTOB.

Pa3zpaboTunkamu siBJIsSIIOTCSH

ITpodeccop, 1.¢.H. kKadeapsl OHTOIOTHH U TEOPUH HO3HAHHS

JoueHT, K.¢.H. KadeIpbl OHTOJIOTHH W TEOPHHU IIO3HAHUS

3aBenyrommii kadenpoii
OHTOJIOTHH Y TEOPUH ITO3HAHUS

B.M. Haiinpm
C.A. Jloxos

B.H.Benos

Ha3BaHUeE Kadeapsl

poafinch HHULMANbL, GaMuns




DedepanvHoe 20cy0apCcmeeHHoe A8MOHOMHOe 00Pa308amenbHOe YupedcoeHue
gvicuteco oopazosanus « Poccutickutl ynugepcumem opyrcobl HApoO08y

(Dakyﬂbmem Du3uKo-mamemamuydecKux u ecmecmeeHHbix HAayK

AHHOTAIIUA YYEBHOM JUCIATLINHBI

OO0pa3zoBatenbHas mporpaMma
04.06.01 «XUMHUYECKHWE HAYK»

HanmeHnoBanue JMCHUILIHHBI

MeT0/10J10THsI HAYYHBIX MCCJIeIOBAHUM

O0BEM TUCHUIIINHBI

3 3E (108 ugac.)

Kpartkoe conep:xkaHue TUCHHIIMHBI

Ha3zBanmue pa3iesioB (TeM) IMCHMILIAHBI

Kparkoe conepkanue pasaesio (Tem)
AUCHHUILINHBI:

Haylmoe MO3HAHHUE KAK NMpeaMeT
METOJ0JOIrH4€¢CKOro aHajim3a

Meroabsl  HayyHOro  mo3HaHus.  Merozbl
MOCTPOEHHUS, CUCTEMATU3AllMK W OOOCHOBAHUS
3HaHus. Kputepum ©  HOpPMBI  HAy4YHOIO
no3Hanus.  Mongenu — aHanu3a — HAY4YHOTO
OTKPBITHUS n HCCJICIOBaHUS. OOuiue
3aKOHOMEPHOCTHU pa3BUTHUA HayKH.

MeTo10510THsI HAYYHOTO TIOUCKA U 00OCHOBAHUS
ero pe3yJibTaToB.

Hayuynas npo0iema

[IpobnemHass cuTyalMs Kak BO3HUKHOBEHHE
IPOTUBOpEUYUs] B TMO3HaHMU. PazpaboTka u
peleHre HayuHbIX Ipobiem. Perenue npoGiem
KaK IOKa3zaresb nporpecca Hayku. IlocraHoBka
U TOYHasg (HOPMYJTUPOBKA caMOil MPOOIEMBI.
Kpurepun, TpeGoBaHHs U yCIIOBUS, KOTOPBIM
JIOJDKHO Y/IOBJIETBOPSITH pelIeHHEe MPOOIEMBI.

BBenenue B TCOPUI0 HAYIHBIX HccaeI0BaHUH

[TocraHoBKa Hay4HOI MpoOIeMbl, LETU U 3aaa4
UCCIIEI0BAHUS. Meronsl Hay4HbIX
uccaenoBaHuil. TUnbl Hay4HBIX MCCIIETOBAHUMN.

Teopetnueckue MOCTYJAThI u ux
noctoBepHocTh.  DopmupoBaHue THUNOTE3 W
MOVMCKY JIOKa3aTenbHON 0asbl. TeopeTnueckue u
IMITUPUUYECKUE HCCIIeTIOBAHMI u ux
MIPEACTABUTENH.

I'unore3a u ux POJIb B HAYYHOM
HCCJICI0BAHU U

['umore3a kak (opma Hay4yHOTO IO3HAHUA.

Meronsl aHanmu3a M IOCTPOCHHMS HAYYHBIX
teopuil. Knaccudukanuss HayuHbIX TEOpH.
CrpykTypa  HaydHbIX  Teopud.  Mertoasl

IIPOBEPKH, MOATBEPKICHUS M ONPOBEPKEHUS
HAay4HBIX THIIOTE3 U TEOPUI

OcHOBHBIE BH/IbI HAYYHBIX Pe3yJIbTAaTOB B
HCC/IeI0OBAHUAX

OCHOBHBIC OTallbl HaquOl"O HNCCIICOIOBAHUA B
XUMHYECKHUX HayKax. Onpenenenue
aKTyaJ'H)HOCTI/I BBI60pa TEMbI B XHUMHYCCKUX
Haykax. OmnpeneneHue 1enu W 3a4ad
HCCIICTOBAHUS. Anpobarus pEe3yJIbTaTOB
HCCIICIOBAHUM.




IHoaroroBka u opopmiieHHe HAYYHBIX cTATel
B JKypHaJax, HHIEKCHPYeMbIX B
MEKIYHAPOAHBIX HayKOMeTpH4YecKHX Oa3ax
JAHHBIX

OcHOBHBIE 3Tambl U TPEeOOBAHHS K TMPOIECCY

MOATOTOBKM K  MyOJMKallMM  pe3yJIbTaTOB
HUCCIEeI0BaHUN. Hayunslie U3IaHUA B
MEXIYHAPOJAHBIX  HAYKOMETPHUYECKHX 0azax

naHHbIX. CTpykTypa u OQOpMIICHHE HAyYHOU
cratbu. KynbTypa HUTHPOBaHUS M OCHOBHBIC
Tpe6OBaHI/ISI K HCIIOJB30BAaHUK) HMCTOYHUKOB,
UTHPOBAHUIO W  COCTABIICHUIO  CITHCKOB
JTUTEPaTyPHI. OcobenHoctu HaIUCAHUS
Hay4YHBIX CTaTel Ha AaHIJIMHCKOM  SI3BIKE.
DTHYEeCKHE INpUHOUIIBI W HOPMbBI HAY4YHO-
nyOJIMKAIIMOHHOTO TIpoIiecca.

MeToaojorusi AUCCEPTANUOHHOT0
HCCJIeJ0BaHUA.

Merononornueckue CTpaTeruu
JccepTallMOHHOro uccienoBanus. CTpykTypa
M JIOTUKAa  HAy4yHOIO  JIUCCEPTALMOHHOIO
uccienoBanus. BblOOp Tembl, IulaH pPabOTHI,
oubnmorpaduyeckuii MOMCK, 0TOOP JIUTEPATYPhI
u (hakTuyeckoro marepuana. Packpeitue 3anad,
UHTEpIIpEeTalMsl JaHHBIX, CHUHTE3 OCHOBHBIX
pe3yabTaToB. HayuHblii anmapaT AauccepTanuu.
AKaJieMU4ecKuil CTWJIb U OCOOCHHOCTH S3bIKA
qucceprauuu. Pa3zpaboTka mpoGieMHOro moss
muccepranuu. OQopmileHHE TUCCEPTALMOHHOM
paboThl,  COOTBETCTBUE  T'OCYAAPCTBEHHBIM
CTaHapTaM.

ABTOpedepar
NMOATOTOBKA K 3alUTe

AUCCEPTALIUHA H

OcHoBHBIE MIOHATUS: aBTopedepar
JUCCEpTallMi, TIIOJIOKEHMsSI, BBIHOCHMBIE Ha
3alIUTY, JUYHBINA BKJIaJl aBTOPA B UCCIIEI0BaHUE,
JIOCTOBEPHOCTh M1 0OOCHOBAaHHOCTb PE3YJILTATOB,
ATalbl MCCIENOBaHUs, Mpoleaypa MyOIuuHON
3amuThl. [IpencraBienue k 3amure, Nporeaypa
nyOnuYHON 3aIUTHL. Penensuposanue,
ONMOHUPOBAHWE U Jpyrue QOopMbl OLEHKU
Hay4YHO-HMCCIIEJOBATEIbCKUX paboT.

PaspaboTunkom siBJsieTcst

noueHT kadenpsl Heopranndeckoit xumun E.K. Kynreimknna

noreHT Kadenpsl oprannueckont xumuu E.A. Copokuna

noteHT kadenpsl puznueckoit u komonanoi xumuu T.0. [lemko

3asenyrommii kadenpoi
OpPraHu4ecKoi XUuMHH

{ |

s

JL.I'. BockpeceHckni




Dedepanvroe 2ocydapcmeenHoe asmMoHOMHOE 06PA306aMeNbHOE YUpescOeHUe
gvicule2o obpaszoeanus « Poccuiickuii ynusepcumem opyscbol Hapodoey»

(Dakyﬂbmem ¢u3uxo—mamemamuuec1<ux U ecmecmeeHHbIX HaAYK

AHHOTAIMA YYEBHOM JUCLHUTILINHBI
Oo6pasoBaTesbHas mporpaMmma

04.06.01 «XMMHYECKHE HAVKHWy, npoduns «OPCAHUYECKAS XUMM Sy

HaunmeHnoBanue AUCHHUITTHHbI

HpﬂOpHTeTHble HallpaBJEHUSA PAa3BUTHS XUMHH

O0BLEM AMCUMILIMHBI

3 3E (108 uac.)

Kpatkoe con

E€pKaHue NTUCHHUITIHHbI

Ha3zpaHue pa3zaesioB (Tem)

Kparkoe conep:kanue paszaesios (Tem)

MM CIUNIHHBI AUCUHILIHHBI:
Pd-katammsupyembie peakuun C-H- Penokc mapa Pd(0)/Pd(Il) B peakuus C-H-
(GyHKIHOHATU3AUHH (byHKUMOHATH3AIHKY.
Penokc mapa Pd(II)/Pd(IV) B peaknus C-H-
¢ynxkumonamusanuu. Cosnmanue  cesseit  C-C.

Coznanue cBsizeit C-O. Co3manme ceszeir C-Hal.
Cosnanue cBsaseit C-N. Co3nanue cpszeii C-S.

Ru-, Rh-, Ir-kaTanusupyembie
peaxkuun C-H-pyHKuunonaau3anun

Buenpenne CC and C=C cBsseil B komruiekcax
TUIA [Cp*M(C"X)]. KapbomerautupoBanue
aJJIEHOB. O6pa3oBanue Rh-kap6enos.
OxucnurenpHoe mpucoequHenue 1o cpssu Rh-C.

[r-xaTanu3upyemble peakuuu 00pa3oBaHMs CBsI3eil
C-Nu C-O.

Cu-karanusupyemblie peakuuu C-H-
(yHKUHOHAIU3AMHT

ApuMpoBaHME  aMHHOB.  ApuidpoBanue  N-
IeTEPOLUKIIOB. AsugupoBaHue. Coueranue
¢enoso. Coueranue CiupToB.

Merajia-kaTaan3upyemple peakiuu
NEPEKPEeCTHOr0 AeruAPUPYIOLIEro
coyeranus (CDC-peakuuu)

CDC peaxiuy 1o 0-10N0XKEHHIO AMHUHOB M 3(UPOB.
AnnunbHoe AJKWJIMPOBAHUE. bensunsHOe
ankunupoBanue. CDC-peaknuy — anKWIMPOBAHUS
ankanoB. CDC-peakuuy apuiIMpOBaHUs alKaHOB.

C-H ¢yukuunonaauzauus 6e3
HCI0JIb30BAHHS MePeXOIHbIX
MeTa110B

IIpoMmoTupyeMbIe OCHOBaHHSIMH peaKIuu
TOMOJIMTHYECKOTO  apOMAaTHYECKOr0 3aMElleHHSI.
Peakuiuu  OKHCIMTENBHOrO  COYETaHUS  MOJ
JeHCTBHEM  THNEpBAJIEHTHOro  wWojaa;  DDQ;
TEMPO. Peakuuu OKUCIUTENBHOTO COUETAHUS MO/
JCHCTBUEM KUCIOT bpéHcTena.

OpraHu4eckuii CHHTE3 MO/ AelCTBHEM

BHIHMOI'0 CBE€Ta

®doTopenokc-KaTanus. DJeKTpoH JOHOPHO-
aKUENTOPHBIE KOMILIEKCHI B CHHTe3e. Peakuum,
NPOTEKAIOLIME 3a CYET MepeHoca DHHEPrHH OT

(oToBO36YXKHEHHOrO KaranusaTopa.

PaspaGoTunk:
3aBeyIomui Kadeapoi
OpraHU4ecKOM XUMHH
3aBenyromuii kadeapoit
OpraHu4YecKol XUMHUU

JLT'. BockpeceHcKkwmit

JLT". BockpeceHckuii




Deodepanvroe cocyoapemeentoe agmoHoMHOe obpasosameinvroe yupecoenue
gviculeeo obpasoeanus « Poccuiickuii ynusepcumem OpYoHchbL HAPOAOE »

(Dakyﬂbmem ¢u3u1<o-mamemamuqec1<ux U ecmecmeeHHbIX HaAyK

AHHOTAIIUSA YYEBHOMN JUCHUIIJINHBI

Obpa3zoBaTtesbHas nporpaMma
04.06.01 «XUMWYECKHWE HAYKWy

HaumenoBanne AUCHHUIITHHBI

Opranuyeckas Xumust

O0bEM JHCHUNTHHBI

6 3E (216 yac.)

Kpancoe coJepKaHHue JUCHHUIIIHHbI

Ha3Banue TeM QHCHHIIHHBI

Kpancoe CoAeprKaHHEe TEM JUCUHUIJIHHBI:

Crpoenue OpraHM4eckux MeToa BaleHTHBIX CBA3el M MeTon MOJICKYJIIDHBIX OpOuUTaseit).
COEIMHEHUH Teopus pesoHaHca. DseKkTpoHHbIe I eKTbl 3amecTHTE el
Hzomepus DHaHTHOMepHs U anactepeomepus.  Buabl  xupanbHocTH.

AGCOMIIOTHAs W OTHOCHTEIbHAs KOHMUTYpaLUH.

KucnoTel 1 ocHoBaHUs

Cuna KMCIOT M OCHOBAaHMI. BiiMsiHMe 3eKTPOHHBIX CTEPHYECKHX
dexToB Ha kucnoTHocTh. Teopus JKMKO.

MexaHu3Mbl U HHTEpMEOHATbl B
OpPraHHUYeCKHX peaKLUsIX

Peakunonnocnoco6Hbie MHTEpMeIHaThI:
KapOaHMOHbI, PajiuKabl, KapOeHbl, HUTPEHbI.

KapOOKaTHOHBI,

Metonsi naeHTHHUKaunn (OCHOBHbIE CTIEKTPabHbIE METO/bI AHATH3A B OpraHMyecKoi XUMHUH
OpPraHHYECKHUX COeUHEHU M (IMP, Y@, UIK). Xpomatorpadus.

Hykneopunbhoe 3amewenne (SN- [Mexanusmbl HYK1€0(PHIBHOrO 3aMelLleHus Sn1 "
sp3) Sn2(6umoneKyApHbIii 1 MOHOMONEKY ISPHBIH).

HykneodunbHoe  3ameruenue B [Komnnekc Meiisenreiimepa. ApHHOBbBIN MeXaHH3M. Bukapuosnoe
apeHax 3aMeLUEHHE BOLOPOa.

OnektpodunbHoe  3ameinenue B [IpaBuno  Xiokkedas. Onucanme Oenszona B TepmMuHax MMO.
apeHax AHTHAPOMATHYHOCTb. MeXaHH3M 31eKTPOUILHOIO 3aMeleH s,

Peakunn npucoeanHenus no kpatHoii
CBSI3U

MexaHu3Mmbl MPHCOEIUHEHHUS, NpaBUIIO MapkoBHuKOBa.
Karuonounnvie unrepmennatel B Ade peakumsax. OHUEBble HOHbL.
KarunonHble neperpynnuposky u nuknszanmm.

Peakuuu snumMuHupoBanus

Peakuuu sSAMMHUHHpOBaHMs, cpaBHEHME MeXaHM3MOB. ITpaBuno
3aiiuesa. dnumunnposanue no Nodmany u Koyny.

Peakuuu MPUCOEJUHEHUS
KapOOHHWJILHOM rpyrne

o

Ilpucoennnenns  no  nonspusoBanHbIM KPaTHbIM  CBA3AM.
ONEKTPOHHbIE W  MPOCTPAHCTBEHHbIE sppektbl. [Tonyduenne wu
Pa3nokeHe aueTanei, Tnoaueranei, ocHosauuii LLndda.

MeTtannoopratndeckue peareHTbl JMTHA-,  Maruui-, Meab-, UMHK-, KaAMMWii-, PTYTb-, LEpHii-
OpraHHYecKHe COeIMHEHHS.

Peakuus anb0JIbHO-KPOTOHOBOH |KeTo-eHonbHas TayTOMepHus. AnbaonbHas KOHZIEHCaLUs.

KOHJEHCaluu 7 poactseHHble \KonaeHcauns Knsizena. CHAMACHONATHI M JIUTHEBbIE €HOMATLL

eaKu1u Peakuus Mykasmbl. Peakius Manuuxa.

Hnupnwi n conpsk€HHoe \Mnuabl docopa u cepbl. Peakuus Burrira u POACTBEHHbIE

INMPpHUCOCOAUHEHUE

peakumn. Peakuuns Kopu-Yaiikosckoro. Peakuus Muxasns.

MeTanno-opraaneCKne COCNHMHEeHU

T-KoMmniekchbl nepexoaHbIX MeTasos. [annanuii-katanusupyembie
PeaKkLMK Kpocc-coyeTanus. MeraTesuc.

PapukanbHele peakumu

LlenHoe panukanbHoe 3amelnenue. PagukanbHoe MPUCOEIMHEHHE MO
KpaTHbIM ~ CBA3aM. Paaukanehele peakumn C-C  coueTaHus.
Boccranosnenune no Bepuy. ITMHAKOHBI M aLMTOUHBL.

Peaxuuu LHUKJIONPUCOCAUHEHU S

Peakuus  Jlunbca-Anbaepa.  Jlunonsphoe UMKJIONPHUCOEJUHEHHE.
Tunei 1,3-qunoneit u aunonspoduios. O30HomM3.

CurmarponHbie neperpynnupoBku

CurmarponHele  neperpynmupoBkH,  0bLMe
Ileperpynnuposku Kasitsena, Koyna.

NnpeacTraBJI€HHUS.




DoToOXUMHYECKHE peakuunu

OcnoBbl poToxumuu. KBaHToBbiH Bbixoa. J{uarpammsl SI610HCKOrO.
MexaHu3Mbl (hOTOXMMHUYECKUX peakLui. [2+2]
LMKJI0NpHcoeAMHeHHe. PoToM30MepU3aLms.

Kap6eHbl 1 HUTpeHbI

PeakunoHHas cnocoGHocTh kapOeHOB W KkapOeHOMmoB. Peakumuu
LM KJIONPONaHUPOBaHHUSL. Peakuus Cummonca-Cmura.
ITeperpynnuposku: 'opman, Kypunyc, Llmuar.

BoccraHoBnenue ['vapunneie  BocctaHoBuTenu.  [lpocTpaHcTBeHHble 3 EKTHI.
BoccraHoBneHue 6opaHamu. Peakuuu reTepOreHHoOro
ruapuposanus. Peakuus Knemencena u Kwxnepa-Bosbda.

Oxucnenue Okwucnenue cnuprtoB. PeareHt JDkoHca W [Opyrde MNpPOW3BOAHBIE

xpoma (VI). Oxwucnenne no CsepHy u Moddary. Peakuuu
BMOKCUAMPOBAHUS U TMAPOKCUIHPOBAHHUSL.

I/I30Hl/lTpl/lJ'[bl, MYJIbTUKOMIIOHEHTHbIE
pC€aKkLuHH

CuHTE3 W3OHUTPUIIOB, peakLUWH MpucoequHeHuss no cBazd C=N.
Peakuusa Yru v npumepsbl 3 U 4-X KOMIMOHEHTHbIX PEAKLIMH.

O6partumble peakiun. KuHetnyeckuid
¥ TEPMOIMHAMHUYECKHUI KOHTPOJIb.

OHepreTHueckuid  npodunb  o0paTHMbIX  peakuui. Peakuuu
Cynb(HpoBaHUs B apomaTHueckom psimy. OOpaTUMOCTb peakinu
Jlunbca-Anbaepa. 1,2 u 1,4-npucoemHeHue.

Caxapa

Crepeoxumus  yrneBonoB. Myrapotauus. [JIMKO3UIMPOBAHHKE.
AHXHUMEpHOE colielcTBHE. YTIIeBOAbI KaK MPUPOIAHbIE HCTOUHHKH
XWpaabHOCTH. Peakuuu caxapos.

AMHHOKHCJIOTHI U MenTHAbI

Crepeoxumust aMMHOKHCIOT. CrnocoObl MOJyYeHHs aMHHOKHMCIIOT.
Xumuueckne  cBoiicTBa  aMMHOKMCAOT. [lenTuabl W Genkw.
OpraHokaranus.

JXKupel, nuUOMABI M POACTBEHHbIE
coeanHeHus. Tepnensl. CTepouasl.

Kupbl v doconunuabl. XKupHbie kucaotel. [IpocTarnaHanHbl.
Tepnenbl. CTepoupbi.

ButamMuHbI

OcHoBHble rpynnbl BuTamMuHoB A, B, C, D, E, H, K, U cunre3 u
AKTUBHOCTb.

[TaTHuneHHble reTepPOLUKIIbI

@ypaH, NUPpoJ1, THOGEH CUHTE3 U PeaKLMOHHAs CIIOCOOHOCTD.

[TaTnuneHHble reTepoLHUKIIbl C ABYMs
rerepoaToMaMu

A30/IbI  — OKcazod, nupaszoll, CuHTes W
XHUMHUUYECKHE CBOMCTBA.

THa30/1, MMMIA30JI.

LLlecTHuneHHbIe Fr€TEePOLMKIIbI

[TupuauH, XMHONMKUH, W30XUHOMWH. CHHTE3 U CBOICTBA.

IlecTHuneHHble  reTepoOLMKIIbBI  C
JBYMsl reTepoaToMaMu

[TupumuauH, nupasud, nupuaasud. CHHTE3 U CBOMCTBA.

Ankanounabl OcHOBHbIE Tpynmnbl ankagouaoB. MHIO/NbHBIE, W30XWHOJHMHOBbIE,
MPUIMHOBbIE, TPOMaHOBbIE, MUPPOTM3UANHOBbIE,
XHHOJIM3UIMHOBbIE, (DEHITUIAMHHBI.

[TonHblit cuHTE3. [lonxoapl Kk MnaHMPOBAaHMIO  MOMHOrO  CHHTe3a. [lpumepsl

KJIACCHUYECKHMX CHHTE30B alKajJoMaoB. PeTpocuHTeTHYECKMI aHann3
npu nomoiuu b1 Reaxys u SciFinder.

Maineble u MaKpPOUHKJIbI

Tpéx- ¥ ueTbipéxuneHHble  retepounkibl.  KpayH-3¢upbl,
KPHITaH/bl, KAJIMKCAPEHbI, UMKJIOACKCTPHHBI, KATEHAHBbI.

[InaHupoBaHWe  MHOrOCTagMHHOrO

CHHTE3a

JluHeliHas u KOHBEPreHTHas cXeMa CUHTE3a. 3alMTHbIE rpynmnbl ajs
pa3JIMYHbIX beHKLLl/lOHaJ'IbelX rpynii.

HunactepeoceleKTHBHbII CUHTE3

dakTopbl, KOHTPOJIMpYIOLLHE AMaCTepPeOCeeKTHBHOCTD:
CTEPEO03JIEKTPOHHbIE W MPOCTPAHCTBEHHblE (cTepuueckue). CHH- U
AHTU-TIPUCOEAUHEHHE MO KPATHBIM CBS3SIM.

OHaHTHOCENEKTUBHbBIW CHHTE3

AcuMMeTpUUecKas — WMHAYKUMs.  XupaibHble  cybcTpaTthl W
KaTajM3aTopbl. ACHMMETPUUECKOE MPUCOeANHEHHE K KapOOHMIIbHOM

rpynre u ABOWHOMH CBSI3H.

PaspaboTuukom siBjisieTcst 1OLEHT Kadeaps! opranudeckoit xaumun .M. 3y6koB

3asenyrommuii kadeapoii
OpraHUYeCKOU XUMHUHU

JL.I'. Bockpecenckuii




DedepanvHoe 20cyO0apcmeeHHoe asmMOHOMHOE 00PA306AMENbHOE YUPEHCOCHUE
svicuieeo oopazosanus « Poccutickuil ynusepcumem opycoovl Hapooos»

@(ll('y./?blﬂel’n DUBUKO-MAMEMAMUYECKUX U eCEeCHIBCHHBIX HAYK

AHHOTAIIUSI YYEBHOU JUCHUIIJIMHBI

O6pasoBare/bHasi IporpaMma
04.06.01 «kXUMHWYECKHWE HAYKHW»

HaunmeHoBaHue JJHCHMITIHHDBI

MCTOHHK‘A npenogaBaHus XuMHuHu B BbICHICH
HIKOJI¢

O0BEM JIHCHHIITTHHBI

3 3E (108 uac.)

Kpa'moe COACPRKAHUE THCHHUITIJIHHDbI

HasBanmne pa3zjies1oB (TemM) AHCHHIIHHBI

Kparkoe cojep:kanne pasjies1oB (Tem)
AHCHHILINHBI:

BBeaenne

Cucrema oOyueHHs: LEJIH, COJIEpIKAHUE,
METO/Ibl, OpraHu3alMoHHbIe (OPMBI, CPE/ICTBA,

KOHTPOJb YCBOCHMSI U JIMarHOCTUKA
c(pOpPMUPOBAHHBIX 3HAHWUH. [Tpunumnb
o0ydeHus (HAYYHOCTB, JIOCTYITHOCTb,
TPYJAHOCTb,  AKTUBHOCTb,  KOJUIEKTUBHOCTb,
W H/IMBULyaJTH3aLIMS, pazBuTHE

M03HABATE/ILHLIX  CIIOCOOHOCTEH U
Kom1eTeHTHOCTHBIH 110X0)1 B 00yUeHHH.

ap.).

IIpouecc n e ody4eHust XHMHH

OOyuenue, npenojaBaHue M Y4YeHHE Kak
0ocoOble BHWJIbI YEJIOBCYECKOH JCSATE/IbHOCTH.
Tunsl nponecca o6yuenus: MHGOPMALMOHHBIH
u TBOpueckui. COBpEeMEHHBIH CHEHHAIUCT U
OCHOBHBIC TpeDOBAHMS, NPEAbIBISIEMbIE €My
oOuecTBOM.  POPMUPOBAHUE  TBOPUECKOI'O
XUMHUECKOI'0 MBIIUICHUS - Haubojee olmas
11eJib 00YUCHHsI XUMHUH.

Coaep:kanue, cpeIcTBa H METO/AbI 00yUeHHS
XHMHHI

OcoOeHHOCTH TpernojaBaHusl XUMHUH  Kak
npoduanpylomeil 1 Kak HenpouIMpylolei
yueOHOH aucunianubl. CHCTEMHBIH 110IX0 K
olpee/ICHUIO coJiepiKaHusl oOyuenust.
Cucrema 1 cTpykTypa yueOHON JTUCIHUILIMHBI U
coJICpKaHus Kypcea.

Opranmsaunontbie Gopmbl 00yYeHUsT XHMHH

@opMbl 00ydeHMSI: JICKIIMS, CEMMHApPCKOE
3aHsTHE, [pakTuyeckas W jaboparopHas
pabora, caMocTosITe/IbHAs padora,
BHeayauTopHasi padora. Teopust mosranHoro
YCBOEHHUS 3HAHMH M ee HCIHOoJIL30BAHUE B
opranusanmu npouecca o0yuenus. YdeOHas
KHHUra Kak cpejictBo oOyuenus. Ero cpsasb c
[POrpaMMoii yueOHoi JIMCUUITTHHBL.
TpeGoBanust Kk yueOubiM  Tekctam. OO0bem
YyueOHHUKA ¥ yYeOHOro 1ocoous.




Konrpoas 3nanmnii

Kontposib 3nanuii B BbICIICH HIKOIE U €ro
ocobeHHOCTH. Poilb  KOHTpOJSL B Iporecce

oOyueHwusl. Tpeboranus K MUTOTOBOM
arrectaluu. Jlnarnoctuka cpOpMUPOBAHHOCTH
TBOPUYECKOTO XUMHYECKOT0 MBILLICHUSI.
Peiitunr, PEUMYIECTBA, HEJI0CTaTKH,
TPYJHOCTH.

MeToanka n3ydeHust Ba;KHEHIIUX TeM Meroauka u3ydeHMsl BKHEHIIMX — TeM

KypcoB XHMHH

KYpPCOB XHUMHUHU

Opranusauus Bpicuiero oopazopanusi B PO

CTpykTypa BbICIIEI0 yueOHOI0 3aBe/ICHMUS.
YHUBEPCHUTETBI, HHCTHTYThI M aKaJCMHH.
Kadenpa xax HaydHO—METOJAMYECKHI HEHTP
Opranu3aiu M PYKOBOJICTBA  yueOHBIM
POIECCOM. OpraHuzaimoHHbie dopmbl
y4eOHOro nporecca B By3¢ U UX 0COOCHHOCTH.
[Inanuposanue yueOHOro rporecca.
MHuorocrynenyaras cucreMa oOpazoBaHus

MupoBoii ONbIT XHMHYECKOI'0 BBICIIETO
odpa3zoBaHus

OnbIT BEYILUX CTPaH MUpa B OpraHu3aliiu
MHOTI'OCTYIIEHYATOMH CHUCTEMBI BBICHIETO
o0paszoBaHMsl. AMepuKaHcKast cucTeMa
BbICIIETO 00pas3oBaHus. boioHckuii porece u
€ro poJib B pOPMUPOBAHUH €JIMHOTO T10/IX0/1a K
opranusanuu y4eOHOro rporecca B BbICIICH
LLIKOJIE.

Pil'l[)ﬁﬁOT‘lllKilMll SABJIAIOTCS:

aouent kadenps! Heoprannueckoit xumun E.K. Kynteiuknna,
JouenT kadeapoit opranndeckoit xumun E.A. Copoknna,
J0UEeHT Kadeapbl puznueckoit u kosutonanoit xumun T.0. [lemko

-
JAupeKkTop HanpapjeHus | \/;?“‘(/ L»J/

A.B. Bapaamon




Dedepanvroe 20cydapcmeenHoe a8mMOHOMHOe 06PA306aMeNbHOE YUpestcOeHUe
gvicuie2o obpazoeanus « Poccutickuil ynugepcumem Opysrchol HApoOOE»

DaKyibment Pu3UKO-MAMEMAMUYLECKUX U €CHECHEEHHBIX HAYK

AHHOTALUSA YYEBHOM IV CHHUIIINHBI

OdpasoBaTesbHas mporpaMmma
04.06.01 «kXUMUYECKHUE HAVKHW»

HanmenoBanue JAHCHHUITJIHHbI

Xumus IETEPOLMKITHYCCKHUX COCIUHEHU U

O0BEM AMCHMIIIMHDBI

3 3E (108 uac.)

Kpancoe COACPKAaHUE THCIHIIJINHbI

Ha3spanmue pa3aenoB (TeM) TUCHMIIHHBI

Kpartkoe cogep:xxanue pa3aesnos (Tem)
AMCHUTLINHBI:

Beenenue OcHOBHBIE TIOJOXKEHHs KBAHTOBOM XHMHH B
INPUMEHEHHH K XHUMHH TIETEPOLUKIMYECKUX
COeIMHEHUH. ATOMHBIE M  MOJEKYJISpHBIE
opbutanu. CTpoeHHE TeTepOLUKINYECKHX
COCIMHEHHUH.

Homenkatypa rerepouukK/andeckux | Cucremaruueckas HOMEHKJIaTypa

coeMHEeHNH, MaJible HHKJIbI MOJIMIUKIHYECKUX apoMaTUYECKUX
TeTEPOLMKINYECKIX COEMHEHMUIA;
TpUBHAJIbHBIE Ha3BaHUs Ba)KHEHIITIX
IpeacTaBUTeNIeH KOHJIEHCUPOBAaHHBIX
(GeH3aHHETMPOBAHHBIX ) [eTEPOLIUKIIOB.

Marsible UKIIbL.

I[IaTu4aeHHbIE FreTEPOUHKINYCCKHE
COCIUHEHHUSA C OAHHUM IeTepoaToMomM

OOmme MeToAbl MONMYYEeHHS IISTHYIEHHBIX
IETEPOLUKIIOB ¢ OJHUM rerepoaroMoM. OO1ast
XapaKTEPUCTUKA: D3JIEKTPOHHOE CTPOCHUE M
peaKkMoOHHast ClIOCOOHOCTh, METObI CUHTE3A.

IIaTu4yeHHbie
rerepoaToMaMu

réeTEPOUHUKIIBI € OBYMSHA

O61as XapaKTepUCTHKA: ANEKTPOHHOE
CTPOEHHE U  peakIHOHHAs CIOCOOHOCTD,
METO/IbI CHHTE3A.

HlecTuueHHbIe
COeIMHEHH A

reTepoOUHKIHYECCKHE

OOmas XapaKTepUCTHKA 3JIEKTPOHHOTO
CTPOEHHS, apOMaTHYHOCTH M PEaKIHOHHOU
CIIOCOOHOCTH  INECTHWICHHBIX  I€TapPEeHOB:
[lupunun, a3uHBl, OCH3a3UHBI, XUHOJWH,
M30XHUHOJIMH. KaTHOHBI MUPUIMHUS, a3HHHUEB,
OUPUWIIIMS M THAMPWUIMA U HX
Oensnpoun3BoaHble. [IMPUIOHBI, THPOHBI ¥ HX
a"anord. N-OKuCH IUPUAXMHA U €r0 aHAJIOTOB.

PaspaboTunxom sBJAeTCs 3aBeAYIOMIHIA Kadeapoil opraHudecKkoil XuMuu

JLT". BockpeceHckwui

3aBenyrommuii kadeapoii
OPraHUuYeCKON XUMHHU

“T“

JL.T". Bockpecenckwui




Dedepanvroe 2ocydapcmeennoe asmoHoMHoe 06pazoeamensHoe yupesicoeHue
gbicuteeo obpasosanus « Poccutickuil ynusepcumem Opyscool Hapooo8

Daxynomem u3uKO-MAMEMAMUUECKUX U ECIMECMEEHHBIX HAYK
AHHOTAIIAA YYEBHOM JJUCOUIIJIMHDBI

Oo0pa3zoBaTenbHast nporpaMmma
04.06.01 «XUMUYECKUE HAYKW»

HauMeHOBaHHE THCHHIIHHBI CrepeoXuMHsi OpraHuyeCcKuX COeaUHEHMM
O0BEM IMCHMIIHHBI 3 3E (108 uac.)
KpaTtkoe copepxanne IMCUMIIMHBI
HasBaHue TeM AHCUMILIMHBI Kpartkoe cogep:kanue TeM QU CHHILUIMHDI:
Beenenue HUcropusa.  PasBuTMe  KOHLENIMH — TeTPadIpHUEcKOi

KOHUrypauuu atoma yriepoja. Ilonspumerpus u
ONTHYECKOE BpalieHue. XupaJbHOCTh B IPHPOJIE.

CrpykTypa Ot aroma k monekyne. Kondurypanus u kondopmanyus,
METOAbl UX  YCTAaHOBJEHUs. PacuéTHble  METO.bI
ONPENCNCHUs]  CTPYKTYPHL. MOJEKYJIsIpHBIE  MOJEIH.
[IporpammHuoe  obecredyenne 11 BH3yalH3alMH |
YTOYHEHHs KOH(POPMAIIUU MOJIEKY L.

Crepeousomepnl Knaccuduxarms. OHAaHTHOMEPBI,  JHACTEPEOMEPEI.
BeIpokaennbie  cmydan.  DHepreTuueckue  Gapbepbl
MEXy CTEPEOH30MEpPaMH.

Cummerpus OnemenThl cummetpun. OnepaTopbl CHMMETPHH W
TOYCYHbIE I'PYNIbI CUMMETPUHU. TOYeUHBIE IPYIILI IS
XUpalbHbIX M aXHpajbHBIX MOJIEKyl1. CuMMeTpus U
CBOWCTBA MOJIEKYJI. UnCIIO cHMMeTpUH.

Kondurypaunss u xondopmauus | OTHOCHTeNBHAST W abCOMIOTHAS KOH(UTyparmsl.
MOJIEKY 1 Omnpenenenrie  abcomoTHOl — KoHurypanun. Meton
buiiBo. Teopernueckue noaxonsr. PenTreHoCTpyKTYpHBIN
aHaJu3. XuMmuueckas KOppesIHS. Meron
KBasupanemaroB. ®Dusu4yecKkre MeETOIbl YCTAHOBICHHS
KOH(HTYpaIHu.

CgoiicTBa cTepeon3omepos Buner  pauemaros. CpaBHeHHMe  pamemaroB ¢
SHaHTHOMepamu. OnrHyeckas akTUBHOCTh. Dopma
Kpuctanna. [LIOTHOCTB, PacTBOPHMOCTB, TEMIEpaTyphbl
KHIIEHUs W 1uiaBieHus. CroexTpaibHble CBOHCTBa
crepeomepoB: SIMP, MK, Macec, Y®. Onpenenenue
SHAHTHOMEPHOTO M JMACTEPEOMEPHOIO COCTABA BEILECTB.
Xpomarorpapuyeckie W KHHETHYECKHE  METOJbI
ONPEIEICHUS COCTaBa CTEPEOMEPOB.

Pasnenenne crepeonsomepos, Pasjenenue  SHaHTHOMEPOB NpH  KPHCTAIUIM3ALMK:
paueMu3anus COPTUPOBKA KPUCTAJLIOB, u30uparenbpHas
KpUCTAJUTU3ALIMS, CIIOHTaHHOE paclerieHue.

XHUMHYECKOE pa3JielleHHe panematoB: oOpazoBaHHe W
pa3lieJIeHue THacTepOMEPOB, COCJAUHEHUS BKIIOYCHHS U
ApYTHe KOMIUIEKCHBIE COEMHEHHs. ACHMMETPHUECKHE
IpeBpaleHus JHACTEPOMEPOB. Kunernueckoe
paclIeIUICHHE.




FOMOTOHHbIe, JHAHTHOTOIIHBIE H

IIpoctepeonsomepusi. I'OMOTONHBIE, >HAHTHOTONHBIE

AUACTEPEOTONHbIE 3JIEMEHTBI. | 3aMECTHTEIM M CTOPOHBL [eTepotomHocts u  SIMP.
CrepeoceneKTHBHBIN cunres. | Mcnonpsosanue SIMP ms onpenenenus koH(Uryparuu
Peakuun NpHCOeIHHEeHU S o | U JECKPUNTOPOB IPOCTEPEOU3OMEPUH. [ eTepOTONmHbIE
KapOOHM/IbHOI rpymnmne 3aMECTUTEIM M CTOPOHBI B pEaKIUAX Ha MpUMepe
KapOOHUIBHBIX ~ COCIAMHEHWH. [ eTepoTOmHOCTH B
peaKIusX, KaTaTU3UPYeMbIX (hepMEHTAMHU.
Crepeoxumus anKeHOB Homenknatypa  ankxenoB. Kymynens..  Hemmockue
ankeHel. M3omepel otHOcuTenbHO cBsizeit C=N u N=N.
Ompenenenne  KOHQUIYpaLUH  [UC-TPAHC-H30MEPOB.
Bsanmonpespaienus  muc-tpaHc-u30MepoB.  MeTobl
CEJICKTUBHOI'O CHHTE3a T€OMETPUUYECKUX H30MEPOB.
Kondopmauusa un  xondurypaumus | Konbopmanun srana, GyTaHa u Apyrux arukIdYecKHX
NPOCTEeHIHNX AJIKAHOB ankaHoB. Kondopmanus u peakiuoHHas CIOCOOGHOCTb,
ypaBHeHHUsI YuHCTeHHa-XonHecca u npuHimn Képruna-
["ammera.
Kondurypauns u xoudopmauus | Konpopmanuu LUKJIONIPOTIaHa, uukioOyTaHa,
IHKJIHYECKUX MOJIEKY.JI [IUKJIONICHTAHa, LUKJIOIeKCaHa, [UKJIOTeNTaHa U LUKIOB
Oompmiero  pasmepa.  HacblllleHHBI  reTEpPOLMKIIBL,
aHoMepHbli  >dexr. Omnpenenerne  KoHpOpMaLUH

IMUKIHYECKUX MOJIEKYN. YCTOHYMBOCTH IMKIMYECKUX
MOJICKYJI, BH/Ibl HAlPsHKEHMH B LuKiax, 3¢ dext Topma-
Wuronbma amg  peakuumit  uuknusanud.  IIpaBuia
Bosnnynna. TIponennanel, KaTeHaHbl, pOTAKCAHBI, Y3/IbI H
nentel  Mébuyca. KyGan, terpasapaH, n0jeKodapaH,
aTaMaHTaH ¥ 6akMHHCTepyJUIepeH.

XuponTHiecKue cBoiicTBa

Onruyeckasl aKTHBHOCT M AHW30TPONHAS pedpaxIius.
Hucnepcus  omrtmyeckoro  BpaweHus.  Kpyrosoii
nuxpousm. Oddexr Korrona. Hcnonszosanme KJI u
JOB  nns onpeneneHust aGCONIOTHOMH KOH(UIyYpaIMH.
OMIupHYeckde IpaBHia M PacuyéT  ONTHYECKOrO
BpaiteHus. I1paBuiia CeKTOpoB M CIMPAILHOCTH.

XHpa/ILHOCTh MOJIEKYJI, JHIIEHHBIX
XHPAJIbHBIX [IEHTPOB

AnieHel. MeToIpl onpenesieHusi ONTHYECKOH YHMCTOTHI

a/uteHoB.  Jlpyrue KyMyJeHbl, B TOM 4YHCIE U
LUKIAYECKHE.  AJIKMIMACHUUKIOATKAHBI,  CIIMPaHbI,
Oudenunsr  um  arpomousomepus.  MoleKyspHbIe

IIPONEJIJIEPHI, TEJIIMICHBI, I_II/IKHO(I)aHBI, MCTAJIJIOIICHBI.

JAuacrepeoceleKTUBHbBIH CHHTE3

IIpocteiimme METO/IbI
JUACTEPEOCEIEKTUBHOCTHIO
JlnacrepeoceneKTUBHBIN U30BITOK.

yIIpaBJIEHUS
peaxkuui.

JHAHTHOCEJIEKTUBHBII CHHTE3

DHaHTHOCEIEKTHBHBIN u SHAHTHOCHEIUPUICCKUI
cute3.  COBpeMEHHBIE  MNOAXOABI K  CHHTE3y
MHIMBUIYaJIbHBIX S9HAHTHOMEPOB. XUpabHAS UHIYKLIUS.
Hapenenne uHIyKIIMU B CUHTE3E.

PaspaGorunkom siBasieTest T0UEHT Kadeaphbl opraHuueckoil xumun O .U, 3yOkoB
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d)akyﬂbmem Duzuko-mamemamuieckKux U eCmecmeeHHblX HAYK

AHHOTAIIUA YYEBHOM JUCIIATLINHBI

Obpa3oBaTebHasi IporpaMma
04.06.01 «<XMUMWYECKHWE HAYKW»

HaumeHoBaHHe TUCHHILITHHDBI

Xumus KOOpANHAIHOHHBIX coeTHHEeHH I

O0beéM THCUHMNIHHBI

3 3E (108 4ac.)

KpaTtkoe coae

KAHHUEC THCHHUITJTHHDbI

Haszpanue pa3aesioB (TeM) AU CHHNIHHBI

Kparkoe conep:xanne paszaesioB (Tem)
AHCHHIINHBI:

JJIeKTPOHHOE CTPOEHHE
KOOPANHAIHOHHBIX COeIHHEeHHI

ONEeKTDOHHAsi CTPYKTypa aTOMOB II€PEXOJIHBIX
MetanaoB. CoBpeMeHHbIe KBaHTOBO-MEXaHUYECKHE
TEOPUHU CTPOCHUSI KOOPIUHAIMOHHBIX COCANHEHHU.
Teopus xpucranauueckoro nosst (TKII).

Meton MOJIEKYJISIPHBIX opburareit JUTSt
OKTa3IpHUUECKUX KOMILJIEKCOB.
MaruuTHsie u OITHYECKHUE CBOliCTBa

KOOpAWUHALIMOHHBIX COEIUHECHUM.

Peaknuonnas CIOCOOHOCTD

KOOPAHHAHOHHBIX coeTUHEeHHH

VY CcTOHYNBOCTE KOOPIMHAIIMOHHBIX COCTMHEHHH.
Kucnorno-ocHoBHbIE, OKHCJIMTEIILHO-
BOCCTAHOBHTEJIbHBIE CBOWCTBA KOOPAMHALMOHHBIX
coeauHeHuil. BHyTpucdepusii u BHeuHechepHbIii
MEXaHMU3MBl IIEPEHOCA JJIEKTPOHOB. Y paBHEHHE
Mapkyca.

Kuneruka peakumii | MexaHu3Mbl peakuuii 3aMelneHus I KOMILIEKCOB

KOMILTEKC006pa3oBaHus ¢ KU 4 u 6. MonexynsipHOCTb, TOPSIJIOK PEaKIlnu,
3aKOH CKOpOCTH peakuui 3aMelIeHHUS.
Wutepmennatel ¥ MEpexXOmHbIE  COCTOSHHS.
JlabunbHble ¥  MHEPTHBIE  KOOPAMHALMOHHBIE
COETMHEHMUSI.

HccaenoBanue kommiexkcoodpazoBanus | OyHkuum, XapaKTepu3ylolue

B pacTBoOpax KOMIUIeKcOOOpazoBaHue B pacTBopax. DyHKIHA
oOpa3oBaHus U KpuBas o0Opa3oBaHHsl.

3aKOHOMCpHOCTI/I HU3MEHCHUS TII0CJIEOOBATEIIbHBIX
KOHCTaHT

Cunres
KOOPAHHAHOHHBIX COEIHHEHHH

H INPpUMEHEHUE

Crparerus CHHTE3a KOOPAMHAIMOHHBIX
coequHeHnit. OcoOeHHOCTh CHHTE3a. TeMIUIaTHBIN
CHHTE3  KOMIUIEKCHBIX 4yactul. [lpuxiagHsre
aCMEKTHI MPUMEHCHUS KOOPJAMHAIMOHHBIX
COETUHEHUH.

PaspaboTunkom siBJIsieTcsl IOUESHT Kadeaphl

3aBenyommuii kadeapoii
HEOPraHN4eCcKOH XUMUH

Heopranuyeckoi xumuu H. V. BeHckoBekuit
N ,




DedepanvHoe 20cydapcmeeHHoe a8MOHOMHOE 00pa308amMenbHoe YupedcoeHue
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(D(ll\‘yflbl’nelﬂ Du3uUKO-MaAmemMamuiecKkux U eCmecmeeHHbIxX HAyYK

AHHOTALMSI YYEBHOM JUCHATIJAUHBI

ObpasoBaTeibHasi HporpaMmma
04.06.01 «<XUMHUYECKHUE HAVKH», npopuis «DUSUUYECKA S XUMUA»

HaunmenoBaHue JHCUHILIHHBI

Kuneruka u karajus IreTeporeHHbIX peammﬁ

O0BLEM AHCHHUILINHBI

3 3E (108 uac.)

Kpancoe coaepKaHuEe TUCHHUITINHBI

HazBanue pa3ienoB (TeM) AHCUHILINHBI

KpaTtkoe coaep:kanue pasjaenoB (Tem)
AUCHUILINHBI:

KuHernka KaTaJJUTHYECKHX pCaK[IHﬁ

OcCHOBHBIC TIOHSATHSI XUMHYECKOH KMHETHUKH.
Karanu3z wu tepmoaunamuka. OrmnpejesieHue
AKTUBHOCTH, CEJEKTUBHOCTH, JJIEMEHTapHOIO
aKkta. MeToJbl M3MEepeHHsl  KaTallMTHYeCKOH
AKTHBHOCTH. CranuoHapHbIi "
KBa3UCTALlMOHAPHBIH peKUM KaTajnsa.
JEHIMIOPOBCKAs ~ KHHETHKA  KaTaTMTHYECKHX
peaxiui. Jludyznonnas KHHETHKA.
Karanuruueckne peakuuu B HECTallMHOHAPHOM
peKUME.

DOU3HKO-XUMHYECKHE OCHOBbI KaTaau3a
H €ro 3JHA4CHHe

OTKppITHE KaTaMTHYEeCKUX siBIeHUH. McTopus
pa3BUTHs ydyeHUss O Karanuze. Kartanmusz wu
Hay4YHO-TEeXHUUYECKUH mnporpecc. Poib karanuza
B kUBOH npupoje. CoBpeMeHHOE OIlpeesicHue
Kartaauza. OCHOBHBIE THIIBI  KAaTaJlM3aTOPOB
Knaccudukanus KataauTHUYECKUX —IIPOLIECCOB.
Baxueifiuue kaTtaamzatopbl U KaTaIMTHYECKHE
IPOLECChl B IPOMBIIIICHHOCTH.

CymHoCTh KATAJINTHYECKOTO0 e CTBHS

daxTopsl KaTaTUTUICCKOTO YCKOPECHHUSI
peakuuit. Karamusz u paBnoBecue. llonstue o
KaTaJTuTHUECKOM LMKJIC. MexaHu3MbI
KaTaJIUTHYCCKUX peaKiuii. [TpuHiumb

aKTHBALUKU B Katajiuze. DPPeKThl KOMIEHCALHH.
CraguiiHpll U CJIWTHBIM MEXaHW3MBbl KaTajusa.
@opMbI  TPOMEKYTOUHOTO  B3aUMOJICHCTBHS

peareHToB g KaTajln3aTopoM. Posb
SHEPreTUUECKOIO0 M CTPYKTYpPHOro (hakTOpOB.
OcHoBHbIE CTa1u reTeporeHHOro

KaTaJuTHYecKoro nporecca. Posb Qusnyeckoit
ancopOoLMU M XeMOCOpOLMH B TeTepOreHHO-
KaTaJIATHYECKOM  IIpolecce. DHEPreTUUecKuit
npopuh reTEPOreHHOM KaTaJIUTHUECKON
peaKkimu.

KHc/10THO-0CHOBHOIT KaTa/Inu3

KucnoTHO-0CHOBHOM ~ TOMOTIGHHBIH  KaTalus.
OO0mmit u cnemududecknit karanus. Kuneruka
KHCJIOTHO-OCHOBHBIX KaTAJIMTHUYECKUX pEakIui.




Coornomenne  bpencrega.  I'ereporeHHbIi
KUCJIOTHBIM ~ Karanu3.  bpeHcregoBckue  H
JIbIOUCOBCKHE KHCJIOTHbIE LEHTPHI.
MoauduuupoBaHHbie KUCJIOTHBIE
KaTaJu3aTopbl. 1leosInTHbIE KaTaJIM3aTOpPbI.

FETCPOFeHHblﬁ KaTta/JIn3 MetalJliaMHu

OO0mMe cBeJCHUSI O TeTeporeHHOM  KaTajuse.

Coctas 1 CTPYKTYpa reTepOreHHbIX
KaTaau3aTopoB. AKTHBHBIE LEHTPbI I€TEPOreHHBIX
KaTaau3aTopos. OcHOBHbIE axTopsl,
OnpeAeIAOIHUE AKTUBHOCTD MeTalIoB
Mexanusmbl  peakumii. OcoOGeHHOCTH  KaTaju3a
JIUCTIEPCHBIMH MeTasIamHu. HaneceHHble

MeTajlJInieckue Karanusaropel. Baumoaeicrsue
MeTaJlJI-HOCUTEb. 3aBUCHMOCTb KaTaJlMTHYECKUX
CBOWCTB OT aucnepcHocTH. [Ipumepsl CTpYKTYpHO-
4yBCTBUTEIbHBIX il CTPYKTYpHO-
HEYYBCTBUTEIbHBIX peakiunid. budyHKIMoHaIbHBIA
reTeporeHHbli katanu3. Kartanus na meramiax u
peakuuu ¢ yvactueM Bojopoaa. Karanuruueckoe
FUIPUPOBAHUE.

FeTeporeH HbIH KATAJIH3 OKCH/IAMH
METa/1J10B

Peakumu TMOJIHOTO 1 CEJIEKTUBHOIO
(mapumanbHoro)  okucieHus.  Karaaurnueckue
CBOMCTBA  OKCHIOB.  AKTHMBallMi  KHMCJIOpOJa
TBEpP/AbIMU OKcHaaMu MetauioB. Knaccudukaums
MeXaHHW3MOB KaTaJIMTUYECKOro OKMCJICHHS.
[Tpumepbl cTaAMMHOINO M CIUTHOIO MEXAHH3MOB.
CBsi3b  CEJIEKTUBHOCTH € DHEpruei  CBA3M
KHCJIOpoJa € TMOBEPXHOCTBIO  KaTajlM3aTopa.
KaTtanutuyeckoe OKHMCJIEHUE TNPOCTBIX MOJIEKYJI.
[TapumanbHoe OKHCAEHHE OJEPUHOB M JPYTHX
OpraHUYecKMUX COeJAMHEHUH.

Baskueiimne kaTajuTHYecKne Nnpouecesl
HedrenepepaboTKu H HepTEXHMHUH

Jlo6biua u nepepadorka HedTu. Katanntuieckui

KPEKUHT YI1€BOJOPO/IOB. Karanutuueckuii
pudopmMuHr  yrieBogoposos.  Msomepusaums
aJIKaHOB. AJNKWIMpOBaHUe Yr1€BOA0PO/OB.
['mapokpekuHr YIJ1€BOA0POOB.
Jlecynbpypuszals — CEPHHUCTBIX  COEAMHEHMH.
JleruapupoBanue YIA€BOAOPOJOB.

OKHCITUTENIbHOE ACTUAPHUPOBAHHUC YTITICBOAOPOLOB.

Karaau3s B nepepadoTke NpHpPOAHOro rasa

Jlobblua 1 cBOHCTBA  MPUPOAHOIO  rasa.
OxucnTeNIbHAs KOHBEPCHUS MeTaHa B CUHTE3-ras.
CuHTe3 MeTaHoJs1a U AMMETHII0BOTO 3(upa. Cunres
Ouiepa-Tpona. OKUcIHUTENbHAs KOHJEHCALIMS
MeTaHa M JIpyrHe KaTajJuTHYECKHE pPeaKlHru
akTuBalMM Metana. KaTtanuTuueckas O4MCTKa
MPUPOJIHOTO rasa OT Cephl.

PazpaboTynkamn siBJIsSIIOTCS

npodeccop-KoHCyIbTaHT Kadeapsl puznueckoit v xkostonaHoi xumun 0.M. Cepos,
noueHT kadeaps! pusnueckoit u koyutonHoi xumun T.O. [emko

3aBeaywmuii kadeapoi
¢u3HUecKoil H KOJLIOHIHOI XUMHN

Yepeaunuenxo A.I'.

-






