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Abstract:

This article examines the role of comparative study, analysis of the properties of chemical
elements in the teaching of chemistry. He focuses on analyzing the diagonal similarity of the
elements. This approach is based on the promotion of scientific literacy of students.
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Introduction
The preservation of a high level of fundamental education in the field of Natural Sciences,
reforms in the educational system, an increase in the volume of data in Chemical Science,
changes in the requirements for the abilities, skills, assessment criteria of learners, priority not
on the size of the information base, but now on the possibilities of knowledge to be able to
apply in life situations. The transfer of new knowledge to the field of Education requires not
only a favorable level of presentation of theoretical material, but also the presentation of
Chemistry at the level of a modern, scientific style. The development of chemistry
predetermines the directions for the use of chemical elements and their compounds in many
respects. It makes it possible to analyze periodicity in elements and their compounds, properties
of elements in accordance with their place in the periodic table, similarities and differences,
basic and additional laws, private properties arising in some elements, to make them
scientifically substantiated and scientific predictions [1].

Activities such as obtaining inorganic compounds at high temperatures (NbsGe, 23.2 °K;
T1,Ba>,CaxCusO1o, 122 °K), the superconductivity of compounds, the study of their structure
and properties, the production of nanomaterials using unique properties, the creation of
multicomponent optical electronic devices are all carried out on the foundations of knowledge
about chemical laws.

The comparative analysis of elements and their compounds and the prognostic approach are
also important in the history of chemistry in its future.
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In the study of the course of general and inorganic chemistry, research on the occurrence of
chemical elements in their nature, on the disclosure of commonalities and differences in
physical, chemical properties, their causes, differences in elements belonging to one group, or
vice versa, similarity in representatives of different groups, conducting small studies will help
develop the abilities of educators in comparative, critical, creative thinking.

In the theoretical field of inorganic chemistry, the existence of periodic system laws is
discussed as an important issue. The systematization and generalization of a large number of
experiments is based on grouping by the nature of chemical elements, according to their
location in the periodic table.

In the periodic table, the similarity between elements is manifested mainly in three directions:
1) inthe horizontal direction: this similarity occurs in elements of a large period, in elements
of the order lanthanides and Actinides. For example: some properties of Cu are similar to Ni.
2) inthe vertical direction: the elements of the Periodic Table, located in the vertical direction
(in one group), are mutually identical.

3) inthe Diagonal direction: in the periodic table, some elements that are located diagonally
between themselves exhibit mutual similarity. Similarities in most properties are observed in
triads of elements such as Li, Mg, Sc; Be, Al, Ti; B, Si, V, located diagonally between them.
In the process of Chemistry Education, a lot of information is given on the similarities of
elements in the horizontal and vertical directions according to their position in the periodic
table, as well as on the laws that underlie them (similarities in electronic structure, uniformity
of the number of electrons in the outer layer). The Diagonal similarity and the coverage of its
causes are not sufficiently focused.

Diagonal similarity refers to the repetition of elements ' properties of simple substances and
compounds along the diagonals of a periodic system. This is mainly explained by the fact that
as the periodic table goes from left to right and in groups from bottom to top, the atomic radii
of the elements become smaller, as a result, the atomic radii of the elements located in the
diagonal position remain very close to each other.

Diagonal similarity should not be understood as absolute similarity of atomic, molecular,
thermodynamic and other properties.

Some properties are similar diagonals Li and Mg, Be and Al, C and P, amphoteric diagonals
Be — Al — Ge — Sb — Po. The manifestation of diagonal similarities in the properties of elements
is also associated with the ion potential, electromanficity, the value of lonic radii.

The lon potential is the ratio of the nuclear charge to the volume of atoms (cation F= Z* /r).
For monatomic cations, Li* - Mg?*, Be?* - AI** has very close ion potentials:

lon potentials of monoatomic cations:

E* F, nm? E* F, nm* E* F, nm?

Li* 17 Be?* 64 B3* 150
\ \

Na* 10 Mg |31 | AR 60

K* 8 Ca%t 20 Ga®* 48

Diagonal similarity elements have similar electromagnetism values.
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The following table gives the values of electromantism on the Poling scale;

Group
Period I 1 Il Vv VI VII VI
2 Li Be B N F Ne
A Em 0,98\ 1,57 \ 2,04 304 344 39
/ ﬂ7 3 Na Mg I P S Cl Ar
4_;:\3 Em 093 I31 1%61 2,1 2,58 3,16
N\ D 4 K Ca Ga As Se Br Kr
Em 082 10 1,81 2,18 2,55 2,96 3,0
L
&
| -
Q The table below analyzes the similarities of certain properties of elements located diagonally
N [2]:
Q Li — Mg
o Na Li Mg Be
QL lon radius to 10,5 16,7 24.4 45,4
8 charge ratio
@ The nature of Strong base Moderately Moderately amphoterus
6 hydroxide strong base strong base
) Combustion peroxide oxide oxide oxide
E product in the air
©
(- E Be — Al
-l Mg Be Al B
n 3 lon radius to 24,4 45,5 41,7 85,7
5 2 charge ratio
Nall= The nature of Moderately Amphoteric Amphoteric Weak base
O S hydroxide strong base hydroxide hydroxide
$ ié Crystal lattice of ion Molecular Molecular Molecular
— é chlorides
o 3 _ _ _
O = Hydride structure lon grill Polymer Polymer Dimer
% @ Elements diagonally located in the periodic table of chemical elements show similarities not

only in their physical aspect, but also in their chemical properties.
Of the elements of the group | A of the periodic table, only Li reacts with N2 under normal
conditions. Of the elements of Group Il A, only Mg, and from the third Group B, Sc interacts
with N2 under certain conditions to form metal nitrides:
6Li + N2 = 2LisN (goes slowly at room temperature, 350 °C)
3Mg + N2 = MgsN2 (650 °C)
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2Sc + N2 = 2ScN (600 °C above)
In chemical properties, beryllium is mostly similar to aluminum and is a typical amphoteric
element. The protective oxide curtain prevents beryllium from interacting with water. But like
aluminum, beryllium interacts with water in the presence of solvents and alkalis:

Be + 2H,0 + 20H" = [Be(OH)4]* + H>

Al + 6H20 + 20H = [AI(OH)4] + 3H>

Be + 4H,0 + 2H* = [Be(H20)4]*" + Ha

Al + 6H20 + 2H" = [AI(H20)4]* +H>
Boron and Silicon hydrides are volatile and spontaneously ignite in air. It undergoes hydrolysis
with water. Boron and Silicon halides are easily hydrolyzed to form the corresponding
cislarodic acids:

BCl3 + 3H,0 = H3BO3 + 3HCI

SiCls + 3H20 = H3Si0O3 + 4HCI
The most important is boron, and Silicon salts are derivatives of isopoly acids. The OXO acids
of these elements are considered very weak [3].
The properties of substances in the teaching of chemistry, proving that the phenomena and
processes associated with them occur on the basis of certain laws, are related to their structure,
provoking scientific interpretation, the formation of correct concepts about cause-and-effect
relationships in educators, as well as the development of competencies of scientific awareness
in them.
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