MepeiiTn Ha cTpaHuLy ¢ NOHOI Bepcueii»

UDC 54;546(075)

Published by the decision of the Editorial Review Board
of the Kazan National Research Technological University

Reviewers:
Ph. D. N. Ulakhovich
Ph. D. §. Podyachev

Starodubets E.

Atomic structure and Mendeleev’s Periodic System of chemical
elements : tutorial / E. Starodubets, A. Kuznetsov; The Ministry of
Science and Higher Education of the Russian Federation, Kazan
National Research Technological University. — Kazan : KNRTU
Press, 2019. — 88 p.

ISBN 978-5-7882-2750-4

The tutorial is dedicated to the 150th anniversary of the Mendeleev
Periodic Table and the International Year of the Periodic Table of chemical
clements. The study guide contains the facts from the history of
the Periodic Table discovery, the modern information about the structure of
the atom and periodic properties of chemical elements and their relation
with the Periodic Law.

The tutorial i1s intended for the students learning in the educational
program in the area “Chemical Technology”, who study the discipline
“General and Inorganic Chemistry”, as well as for students from foreign
countries to study in the framework of international educational programs,
and for graduate students and teachers of chemistry.

The tutorial was prepared by Department of Inorganic Chemistry.

UDC 54;546(075)

ISBN 978-5-7882-2750-4 © Starodubets E., Kuznetsov A., 2019
© Kazan National Research Technological
University, 2019

MepeiiTn Ha cTpaHuLy € NOHOI Bepcueii»


https://rucont.ru/efd/789619
https://rucont.ru/efd/789619

MepeliTn Ha cTpaHwuLy C NO/HOI Bepcueli»

CONTENTS
PREFACE. ... e 3
HISTORY OF THE PERIODIC TABLE.............ccooiiiiiiiine 4
Mendeleev and the Periodic Table.....................coooiiiill, 7
THE STRUCTURE OF THE ATOM.......cccoiiiiiiiiiiiiiieiea 15
Discovery of the Electron................c.oooiiiiiiiiiiii . 16
The Nuclear Model of the Atom..................oooiiiii, 17
Nuclear Structure. ISOtOPeS......c.vvvviiiiiiiiiiiiii i, 18
Atomic Weights. ... 20
Relative Atomic Masses........cvvivriiiiiiiiiiiieiiie e e, 20
Atomic Mass UNits......c.oouiiiiiiiiii i e e e, 21
Radioactivity......coviiiii i, 21
Nature and Radioactive Radiation.............ccccoovveviniiniin e, . 22
Nuclear EQUations.........ccviiiiiiiiiii e e, 23
CONTEMPORARY THEORY OF ATOMIC STRUCTURE............ 26
Fundamentals of Quantum Mechanics................................ 27
1. The Quantum Character of the Emission and Absorption
Of BNergy. .o 28
2. The Wave Nature of Microparticles......................... 29
3. The Uncertainty Principle...............cooooiiiiiiin. . 30
4. The Schrodinger Equation.............c.ooovvviiiiiiiinn., 31
Quantum NUmMDbEIS. ...ttt 33
Atomic Orbitals..........ooiiii i 36
Solution of the Schrodinger Equation for Many-Electron Atoms..... 38
Radial Distribution Function of the Electron Density............... 38
ELECTRONIC STRUCTURE OF ATOMS...........coiiiiiiie 41
Electron Configuration of Atoms..............c.cooeiiiiiiiiiiinn.. 41
The Aufbau Principle...........ooo 42
Pauli's Exclusion Principle..............oooiiii 43
Hund’s Rule..........ooiiii e, 43
STRUCTURE OF THE MENDELEEV’S PERIODIC TABLE.
MODERN FORMULATION OF THE PERIODIC LAW................ 45
SOME PERIODIC PROPERTIES.........cooiiiiiiiiie e, 52
Concept of Periodicity. Types of Periodicity........................ 52
Atomic Radius.........coooviiiiii i, 53
Tonization ENergy.......ccooooiiiiiiiii e 58
Electron AFFINItY..... ..o 65
ElectronegatiVity...........oooiiiiii i 67
87

MepeiiTn Ha cTpaHWLy ¢ NOJIHON Bepcuein»


https://rucont.ru/efd/789619
https://rucont.ru/efd/789619

MepeliTn Ha cTpaHwuLy C NO/HOI Bepcueli»

Oxidation state of elements................cooiiiiiiiiiiiiiiiinnnnn. 70
PERIODICITY IN PROPERTIES OF CHEMICAL COMPOUNDS.... 73
Simple substancCes...........ooiiiiiiii e, 73
CompleX SUbStanCes.........oovuiiiiiiiie i, 79
CONCLUSION . Lot e e e e e 82
SELF-CONTROL QUESTIONS. ... e, 83
RECOMMENDABLE LITERATURE..........cccoooiiiiiiiin 86

Elena E. Starodubets
Andrey M. Kuznetsov

ATOMIC STRUCTURE AND MENDELEEV’S
PERIODIC SYSTEM OF CHEMICAL ELEMENTS

Enena Eeeenvesna Cmapooybey
Anopeu Muxatinoeuu Ky3neyos

CTPOEHUE ATOMA U IIEPUOJNYECKAA CUCTEMA
XUMHNYECKHUX 2JIEMEHTOB /1. 1. MEH/IEJIEEBA

Responsible for publishing O. Mikhailov

Signed in print 30.12.2019 Sheet size 60x84 1/16
Offset paper Riso print 5,12 conv. pr. sh.
5,5 publ. sh. Edition 100 copies Order 263/19

Kazan National Research Technological University Press
Offset laboratory of Kazan National Research Technological University

420015, Kazan, Karl Marx street, 68

MepeiiTn Ha cTpaHWLy ¢ NOJIHON Bepcuein»


https://rucont.ru/efd/789619
https://rucont.ru/efd/789619

