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Abstract

The increasing amount of information requires that scientists and teachers establish its rules
of selection, sorting, ordering and contemporary presentation. Selection of information is
determined by the individual and the demands of social development in the coming decades. Sort
information defined basic human activities and developing their methodological and logical
apparatus. Ordering information is based on creation and allocation of a set of systems,
systematics and mnemonic rules. This ordering information should perform two functions -
distribution databases and identifying errors in these databases. With regard to the educational
process system reporting should take into account both the conditioned reflex and unconditioned
reflex components of the process of perception and assimilation of new knowledge. Under the
current understanding of information we mean the computerized representation of a few
principles from which you can easily get a set of facts (Claude Adrien Helvétius, 1759).

The first part of this article is devoted to the general principles of a Spiral Approach in
Education (SAE). We selected 15 scientific disciplines that form the basis of the SAE.. These
subjects should be studied from 4 to 17 years, i.e. until the end of secondary school.

The second part of this article is devoted to some theoretical aspects, which can be laid down
as the basis of the study of physics, chemistry and biology. We accept and justify that the basis of
the science of nature are the three fundamental representations: Combinatorics, Homology and
Symmetry. The application of these concepts to a variety of natural objects and processes of their
interaction allows us to find a number of conservation laws and selection rules for subsequent
analysis. Conservation laws are the most versatile, simple and easy to understand description of
many phenomena and objects of nature.

The third part of this article is devoted to the specific examples of applications of
Combinatorics, Homology and Symmetry to the physical, chemical and biological objects -
elementary particles, nuclei of atoms, chemical elements and their ions, molecules and codons.
Particular attention is drawn to the need to build a "concentrated" database for the physical,
chemical and biological properties.

The fourth part of this article is devoted to the specific examples of the construction of the
educational process for children from 4 to 17 years. Displaying what educational tools and how to
use them in the formation of the architecture of the process of learning and education.

Key Words: Combinatory, Homology, Symmetry, Teaching Play Rope Playground
Equipment.

1. Introduction

It has been over 2140 years since the establishment of the first school in the world - Shishi
Middle School, China (143-141 BC).

Throughout this time Education followed the discoveries of science, trying to include more
and more and more information. Expanded only the set of scientific disciplines and the
corresponding set of Educational items.

So it can not continue!
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The number of hours devoted to lectures and practical classes is limited. It is time to rethink
the educational information within each educational subject.

In this way we have to solve three problems:

1.  to form a set of academic disciplines himself.

2. to convert each discipline in the form in which an unconscious way familiarity with the
subject would be gradually replaced by a more logical and insightful view of
information - a Spiral Approach in Education (SAE).

3. to translate educational information systems of the facts into system of principles:
knowing some principles easily compensates ignorance of some facts (Claude Adrien
Helvétius [1])

In this paper, I will try to identify ways to solving these three problems.
2. Primary system of academic disciplines

Twentieth Century completed chain centuries, during which mankind has discovered and
realized the fundamental laws of Nature, comprehend the basic principles of the existence and
development of human society. Accumulated a wealth of information in each of the 15 basic areas
of knowledge: Linguistics, Literature, Safety, Physical development, Needlework and DIY
techniques, Mysticism and religion, Art, Psychology, Sociology and ethics, Statistics, Legislation,
Natural science (physics, astronomy, chemistry, biology, geography, ecology), Mathematics,
Informatics, History, Economics.

And how should readjust Educational institutions and their programs? How to reorganize the
information needed for the study. Which subjects to study in the preschool period, and which
only study in school? Do early specialization in training and how should it be built? As early
childhood begin methodologically effective engagement in the educational process?

In practice we must build the Spiral Approach in Education (SAE) Process methodologically and
scientifically within these 15 vital branches of Knowledge (See Fig. 1 Spiral Approach in
Education)

3. Spiral Approach in Education (SAE)

The Spiral Approach [2] can and should be extended to all 15 major disciplines with which
children should be instructed from an early age to the graduating class of the school (see. Fig.1).
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FOUNDATIONS OF SPIRAL APPROACH TO EDUCATION
IN XXI CENTURY

1. Linguistics, 6. Mysticism and religion, 11.Natural science (physics,
2. Literature, 7. Art, astronomy, chemistry,
3. Safety, 8. Psychology, sociology biology, geography,
4. Physical development, and ethics, ecology),
5. Needlework and DIY 9, Statistics, 12. Mathematics,
techniques, 10.Legislation, 13. Informatics,
14. History,
15. Economics.
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Fig.1. "Educational spiral” - all 15 basic areas of knowledge should be studied children from
4 to 17 years with varying degrees of depth into the subject from year to year. Basic
disciplines with (*) relate to early childhood education (preschool cluster), Basic
disciplines marked as (**) relate to the educational process in the lower school (lower
school cluster). Basic disciplines marked as (***) refer to the educational process in the
High school (high school cluster). Followed college cluster (****).Figures on the left
and on the right show an example of the gradual transition to when getting acquainted
with atoms and molecules.

The spiral approach is a technique often used in teaching or textbooks where first the basic
facts of a subject are learned, without worrying about details. For example, for kids - simple
pictures without marking items. Then as learning progresses, more and more details are introduced,
while at the same time they are related to the basics which are reemphasized many times to help
enter them into long-term memory [2].

But most importantly, in the first place, it should to seek to spread spiral approach to all 15
basic subject, secondly, in the early stages of the educational process, most of the educational tools
should be presented as a normal surrounding reality - posters, layouts and working models. At this
stage, the child will only remember the images of these educational tools. At subsequent stages of
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learning these images teacher and (or) parents should explain everything to a deeper level. Third,
these educational images must be submitted in their evolutionary state.

Why is it important to adopt such a scheme of the educational process?

It reflects the natural learning process. As a child, we first take the book, tear its pages, then
stared at the page, then try to understand the signs, letters, words, more words correlate with images
and actions, then, with the development, reproduce words, generate new word combinations, etc.

Previously acquainted with a variety of knowledge contributes to early manifestation of
talents.

Unfortunately not all 15 basic disciplines were included in the lessons timetable for children.
In my opinion, it is wrong approach. These subjects must be learned by children from 4 to 17 years
old annually, but with varying degrees of profoundness and detailing from year to year.

The concerns are:

o how to arrange these 15 basic branches one after another and how to fill them during
School Educational Process;

. what to choose as fundamental pivotal conception; it is desirable that it should be
common for all 15 branches;

o how to use not only "conditional reflex", but perception as well, in a rapid increase of
the amount of information, necessary to learn.

To answer these questions, | chose the following organizing principle in Science: combinatory,
homology, symmetry

4. Combinatory, Homology, Symmetry
4.1.Combinatory

Combinatory is a declassified mathematical apparatus of Nature. Through various
permutations and combinations it carried out the selection and adaptation mechanism launched
almost all vital installations. Realizing this natural mechanism, scientists have learned to use it in
many other fields of knowledge - in physics, chemistry, biology, linguistics, programming ...

No field of knowledge where there could be used to represent combinatory.

No areas of knowledge outside of the natural sciences, where the notion of combinatory are
used at very low scientific level.

The main reason is that the vast majority of teachers are beginning to explain the basics of
Combinatorics with mathematical formulas and in a limited number of examples [3] and [4]. This
approach discourages students. They did not understand the physical interpretation of the physical
meaning of combinatorial operations. They only memorize the basic formulas and become
opponents of the combinatorial approach to the study of natural phenomena.

Combinatorial principle in its qualitative form of Nature "formulated™ for themselves initially
(see Fig.2).
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Annihilation of particles and
antiparticles at COMBINATORIAL
COLLISIONS with the formation
of electrons and hadrons.

COMBINATORIAL COLLISION of the|
protons and neutrons to form
stable nuclei of chemical
combinations elements.

COMBINATORIAL COLLISION of
the nuclei and electrons to form
stable isotopes of chemical
elements.

COMBINATORIAL COLLISION of
the chemical elements forming
simplest molecules.

COMBINATORIAL COLLISION of
the simple molecules to form
macromolecules.
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MUTATIONAL (COMBINATORIAL)

DNA and RNA changes under the influ-
ence of water, air composition, the com-
position of the food, spectrum of insola-
tion, temperature, aerosol background
and background radiation. - the appear-
ance of eukaryotic organisms whose
cells contain nuclei. There are the first
real, moving predators - the main part of
the diet which is predominantly live ani-
mals.

Differentiation of cells with neuron for-
mation - highly functioning and struc-
ture formations that contain a kernel
cell body and processes.

The complexity and variety of the ner-
vous system are determined by interac-
tion between the neurons, which in turn
represent a collection of various signals
transmitted in the interaction of neurons
with other neurons or muscles and
glands.

Signals are emitted and distributed
through the ion generating electric
charge that moves along the neuron.
Appearance of the REFLEX ACTIVITY -
stereotyped reaction of a living organ-
ism to a specific external stimulus pro-
ing i ing the nervous system.

one repli The simpl type of
food - osmotrofy (without absorp-
tion of their own kind).
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Biological branch

P N

15 billion years

Snowballing accumulation of neurons
and their subsequent morphological
and functional differentiation of the
nervous system of mammals on the
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Materialization of "combinatorial op-
tions " in the objects of life and liveli-
D
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v

Fig. 2. Combinatorial interpretation processes occurring in our galaxy and in particular in the
world during the cooling clot matter after the Big Bang . Here (right) - evolutionary
events that took place in Western Europe . Next - evolutionary events in North America
, the evolutionary events that took place in South America , the evolutionary events that
took place in Africa , the evolutionary events that took place in South-West Asia ,
evolutionary events , taking place in Central Asia , the evolutionary events in South-

East Asia , the evolutionary events that took place in Australia and Islands

evolutionary events that took place in Eastern Europe and Sibiria.

, the

Much later it was proposed a mathematical interpretation of combinatorial processes.

4.1.1. Graphical interpretation of combinatorial operations

Combinatorial operations have not only the interpretation into the form of formulas. Fig. 3

shows the basic graphic images of combinatorial operations.
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Fig. 3. lllustration of the permutations and combinations of the three elements a, b, ¢ to 2
(Fig.3a) and 3 (Fig.3b) with repetitions.

These images bring us closer to understanding the physical and chemical sense combinatorial
operations - a set of homologous series.

Note the regular arrangement of homologous series, which correspond to the replacement of
one element of a combinatorial object to another element to form a new combinatorial object.,

4.2. Homology and Analogy

The concept of "homology" and "analogy” one of the most popular in the academic world
(homology) and in everyday life (analogy). These terms are the initial concepts of comparative
analysis.

4.2.1. Homology and homologous series

However, if we go back to the original, Greek meaning (Dictionaries give only the
translation: Homology (al-Greek.. powog - like, similar (?); Aoyog - word, law, reason, sense),
we need to understand what is "almost the same object™ and answer the question: is it possible to
assess the level of this "almost"?

Let:
1. a,b,c - afixed number of elements for which may be applied combinatorial

operations.
2. a,b,c - elements having at least one common and essential for them characteristic
to form the compounds (a set of quarks, nucleons, the same structure of the outer
electron shell, etc.)
3. in the transition from compound to compound, the only one element is replaced:
a-b,a-c,b-c
4. resulting compounds constitute a group of objects, united, at least one essential
characteristic for this group (e.g., the same spin baryons, one and the same point
group (geometric) of symmetry of molecules, a single functional unit - codon (in the
construction DNA and RNA).
5. resulting compounds constitute a group of objects, united under the
combinatorial operation - a permutation or combination.
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If these conditions are met, then a set of abstract elements of a, b, c, d, e .... transformed into
a set of physically meaningful homologous series (see. Fig. 4, 5,6,7,8,9).

uuu
uud uus
dsu
ddu ssu
%e &
ddd dds dss SSS

d,s,u - quarks,
uud - proton, udd - neutron

Fig.4. Combinations of three u, d, s quarks forming baryons with a spin -% form the uds
baryon decuplet [5]
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COMBINATORIAL MODEL
NUCLEI, ATOMS, ISOTOPS AND IONS
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If we make all possible combinations
of two different objects - P and N
with repetition we get series:
PP - PN - NN
PPP - PPN - PNN - NNN
PPPP — PPPN - PPNN - PNNN -NNNN
PPPPP - PPPPN - PPPNN - PPNNN - PNNNN - NNNNN

Fig. 5. Frame of nuclei of chemical elements, chemical elements themselves, and their isotope
and ions. Red circled stable isotopes. Homologous series, as defined above, are only

isobars. Isotopes and isotones are analogues.
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ISOBARS
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z
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Li - isotop

Fig.6. True homologous series - ISOBARS - the number of nucleotides is the fixed number

Fig. 7. The illustration of all possible combinations of 5 different objects ( H,F,CI,Br,1) with
4 repetitions. Building such a structure allows for more intuitive form to submit a
combinatorial nature, such as the family of halogenated methanes.

Do Not Include Page Numbers



No Not Include a Header

) CCBBB

CAAAA @84 ~ > %#>CBBBB

N,

AAAAA AAAAB AAABB AABBB ABBBB BBBBB

@@ ) Proportion of 20% chemically pure substances in a ternary mixture

Fig.8. True homologous series - three different chemically pure substance (A, B, C) in the
same phase state in the same temperature and under constant pressure. Substances are
not chemically interact. Shown a mixture with 20% equity step.

b AUG
(Stop) é )
@ g @ vea AGU
GUA CAG (Stop)  ACG,

GCA@ CGA ‘AGC

AAA
(Lys)

Fig.9. The formal structure of homologous series of codons. Codons, specify which amino
acid (in brackets) will be added next during protein synthesis. Yellow lines show the
"related" transitions from one codon to another codon while replacing (C - U).
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4.2.2. Analogs and analogs series

The analogy comes from Greek. Avoloyia «line", from ava «on, according to» + Loyog
«word, law, reason, sense“). In other words - "the object looks like another object.” This raises
two questions: what is the "object™" and that means "like™?

Assume that one object is composed of items: n, n, n, n, n, p, and another object is composed
of elements n, n, n, n, n, p, p. These two objects are composed of qualitatively the same set of
elements (in this case - the protons and neutrons (See. Fig. 5).

Analog series Analog series

§§ 00000
%%éa

ISOTONS ISOTOPS

222229
222229%

Fig.10. Nucleus analogues - isotons, isotopes and their series. Isotons similar because they
contain the same number of neutrons, while the isotopes are similar in that they contain
the same number of protons. Both sets form the corresponding series of analogs

Another example. Molecules CH3 H, CH3 CH3, CH3 CH3 CH2 etc. qualitatively similar to
each other, since they consist of carbon and hydrogen. And they are similar due to an extra
methylene bridge (-CH2- unit) inserted in the chain (see. Fig.11).

Fig.11. A series of analogues of saturated hydrocarbons. Strictly speaking, the a series of
CnHan+2 1s not homology.

When going from one compound to another, changes not only number of its constituent
atoms, but also a group of geometric symmetry. It means that the dependence of physical or
chemical parameters for a series of molecules will carry the shape of a complex function of the
number of ligands.
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The following example of the Analogy refers to biochemistry and genetics. Thymine, Uracile,
Cytosine, Guanine and Adenine are the four main nucleobases found in the nucleic
acids DNA and RNA (see Fig.12).

NH,
NH NH Sy N NH N XN
| | L S ¢
H)%O HAO NSO N N/)\NHZH N/J

Thymine Uracile Cytosine Guanin Adenine

Fig.12. This is series of analogs. The principal part for comparative analysis may be a
benzene ring. In DNA, the uracil nucleobase is replaced by thymine. Uracil could be
considered a demethylated form of thymine.

So analogues are objects whose:

1. at least one element of each object has a similar structure and performs similar
functions. (the robot arm and the hand of man).

2. the number of elements included in the object may be different. This implies that
compared objects belong to different combinatorial sets both within the same class
(permutation or combination), and within the number of combinable elements.

It is obvious that inaccurate adherence to the above definitions not only leads to erroneous
images Homology and Analogy in the educational process, but also deprives these images further
rigorous mathematical analysis. Currently, the "idea of homology" is used in mathematics
(Homology theory, Homological algebra), biology (Homologous chromosomes, Homology
modeling, Homologous recombination, Homologous desensitization), chemistry (Homologous
series, Homologous relationship, Homologation reaction), sociology, psychology, anthropology.

And only in mathematics these ideas are presented in a strict form. It should be noted that this
form is far from majority of scholars understanding who faraway from mathematics.

4.3. Symmetry. Two main types of symmetries

A fundamental property of objects of material nature is the property to retain its shape and
forms of interaction with each other after certain discrete transformations (rotation, reflection, the
substitution of one element of the object to another one) over them in a variety of closed real
(space-time) and abstract (phase transformations in an abstract space quantum-mechanical operators
and vectors) spaces.

This property is called symmetry.

Symmetry is a universal quality of objects of nature, manifested both in their structure and
the process of their interaction. The presence of symmetry makes it easy (not doing complex
calculations) to find a simple equation for calculating the parameters of the objects as well as
parameters of the processes of their interaction.
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But the most important property of the objects of nature itself is not even the symmetry of the
object. In nature, a very are rarely found strictly symmetrical objects. Important are the types and
causes of violations of the symmetry in the real world. For example, the asymmetry of the trees in
the northern latitudes shows the uneven insolation during daytime.

4.3.1. Symmetry in geometric space

Operations on the object, leading to a complete match of the original object and its Reformed
image is called a symmetry operation.

Consider the elements a, b, c... . They represent microparticles of a certain body. Choose a
simple operation - the transfer of each of i particles with coordinates (X;, Vi, zi) to a distance (-X;, -
Yi, -Zi ) we obtain the symmetry operation - reflection with respect to plane, located in the zero
coordinates. The plane itself is called an element of symmetry (in this case it is a plane of
symmetry)

In this case the symmetry appears in a form of distance equations in terms of the coordinates
(Xi, Vi, zi) up to the plane and the points with coordinates (-x;, -Vi, -zi) to the same plane. (see Fig.
13):

symmetric asymmetric
shape shape

a=b aZb

Fig.13. This is an example of the geometric symmetry - shape retention upon reflection of
one half of the object in the plane The conservation law of the form of the object "A"
for the case of reflection in the plane is:

Ai(Xi, ¥i, zi) - Ap (0,0,0) = A (0,0,0) - Ai(=xi, -Yi, -zi)

It is known that there are many different elements of symmetry and the corresponding
symmetry operations. Combining symmetry operations applied to a single object forms a group of
the symmetry operations.

In some complex cases of symmetry the process of finding the law of conservation becomes
complicated mathematical problem.

4.3.2. Symmetry in the parameter space

Consider the case where the "body" is an object consisting of a finite number of particles (a,
b, ¢).

In the case of an object consisting of a set of (a, b, ¢) the role of "a plurality of
microparticles " plays the combinatorial set presented in Fig. 3. But in this case the operation
"microparticles transfer" is one of the replacements (a-b,a-c, b -c).

In case of replacement (a - b) new objects as follows (set of transitions 1):
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aaa - aab - abb - bbb
aac - abc - bbc
acc - bee

Of course, in this case the object aaa is not identical the object aab, the object abb, or object
bbb.

In the case of a "combinatorial symmetry”, replacing one element in the "combinatorial
compound” (a) by another element (b) we obtain another "combinatorial compound™ of the whole
set of combinatorial compounds a, b, ¢ ... (obtained using combinations or permutations ).

Applying this operation to each compound of the set in question we can obtain a set of
transitions. Absolutely identical (in theory) in this case is the distance between the source and re-
derived compounds in the space of their physical or chemical parameters.

So it may be identical the change of a certain physical parameter A at transformation one
object to another (e.g. when replacing a to b): A (aab) - A (abb) = A (abc) - A (bbc).

The case when the set of (a, b, ¢) is a set of quarks (u, d, s) is presented in Fig.14.

total angular momentum
J p = 32+ baryons

\: ddd ddu duu uuu
1,232
Rest mass
(MeVic?)
0 dds uus
1,387.2 1,382.8
total angular momentum
A J p = 12+ baryons
939.56 938.27
ddu duu
(neutron)  (proton)
2L
sss 1,672.45
1 1 1 1 1 1

1 Isospin component
=32 A -1/2 0 1/2 1 32 1,

SYMMETRIC RATIO:

RM(dss) - RM(dus) = RM(uss) - RM(uus)
ASYMMETRIC RATIO:

RM(dss) - RM(dus) # RM(dss) - RM(uus)

Fig.14. Unitary (or as | call it "parametric" symmetry) is the preservation of the ratio
distribution of objects in the space of parameters by replacing one component to
another component of the object. Conservation law in this case is the same
(unitary) for objects of different nature. From elementary particles upto ...

And it repeatedly confirmed both experimentally and theoretically [6], [7], [8],[9],[10],[11],

This type of identity is called unitary symmetry and denoted SU (n), where n - number of
elements from which the object is collected.
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Very important quality of unitary symmetry is its universality. Under the set (a, b, ¢) can be
understood as a set of quark (u, d, s), set of protons and neutrons (p, n), a set of atoms (e.g., F, Cl,
Br), a set of nitrogenous bases A, G, C, T or , AG, C, U, a set of 20 amino acids, a set
percentage of the components in the mixture (e.g., 20% A, 20% B, 20% C).

So this is applicable to a variety of combinatorial objects animate and inanimate nature.

Another important advantage of Unitary Symmetry is the simplicity of the equations
themselves and calculation procedures.

4.3.2.1. Examples of practical use of Unitary Symmetry

4.3.2.1.1. Invariability of the ratio of the ionization energies of atoms.

Consider the combination of a repetition of a proton and a neutron - two by two, two by three,
two by four, etc. Together with a single proton and a corresponding number of electrons, we obtain

a set of atoms (see. Fig.5).

We analyze the ionization potentials of the first 20 atoms [12]. Input data is presented in
Table. 1 and in Fig. 15, 16, 17.

Table 1. Regularities in the ionization potentials and their differences for chemical elements

with Z = 1 - 20 To save space, the designation of the ionization potential (l;) to the
atoms in the 4 and 5 columns are omitted.
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The The difference between the
number - The difference differen_ces of ionizati01n
of e potentials ) _bet_ween the ) potentials for th_e 1s®
protons, s (1) of the ionization Potentlals electrons for two neighboring
the 3 | 15'aledon. of the ls. electron groups of atoms -
nuclear (eV) of two neighboring - [L (A2) - Li(Az:1)] -
charge elements. (eV) [T (Azs1) - L (Az+2) ],
VA (eV)
1 H 13,598
(H-He) | 40,818
2 He| 54,416 (H-He) - (He-Li) 27,217
(He-Li) 68,035
3 Li | 122,451 (He-Li) - (Li - Be) 27,227
(Li-Be) 95,262
4 Be| 217,713 (Li-Be) - (Be - B) 27,242
(Be-B) | 122,504
5 B | 340,217 (Be-B) - (B-C) 26,360
(B-C) 148,864
6 C | 489,081 (B-C) - (C-N) 29,084
(C-N) 177,948
7 N | 667,029 (C-N) - (N-0) 26,410
(N-0) | 204,358
8 o | 871,387 (N-O) - (O-F) 27,344
(O-F) 231,702
9 F | 1103,089 (O-F) - (F-Ne) 27,373
(F-Ne) | 259,075
10 Ne | 1362,164 (F-Ne) - (Ne-Na) 27,420
(Ne-Na) | 286,495
11 Na| 1648,659 (Ne-Na) - (Na-Mg) | 27,459
(Na-Mg) | 313,954
12 Mg| 1962,613 (Na-Mg) - (Mg-Al) | 27,513
(Mg-Al) | 341,467
13 Al | 2304,080 (Mg-Al) - (Al-Si) 27,561
(Al-Si) | 369,028
14 Si | 2673,108 (AI-Si) - (Si-P) 27,626
(Si-P) | 396,654
15 P | 3069,762 (Si-P) - (P-S) 27,683
(P-S) 424,337
16 S | 3494,099 (P-S) - (s-Cl) 27,757
(s-cl) | 452,094
17 Cl | 3946,193 (s-Cl) - (CI-Ar) 27,827
(CI-Ar) | 479,921
18 Ar | 4426,114 (CI-Ar) - (Ar-K) 27,896
(Ar-K) | 507,817
19 K | 4933,931 (Ar-K) - (K-Ca) 27,990
(K-ca) | 535,807
20 Ca| 5469,738
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Fig 15. lonisation Energies (eV) of 1s* electrons vs Z for atoms Z=1-20
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Fig.16. The lonisation Energies difference between the values of the 1s' electron of two
neiboring elements - [l (Az) - li(Az+1)], (V)

Fig.17. The lonisation Energies difference between the values of the 1s' electron of two
groups of the neiboring elements - [Ii (Az) - li(Az)] - [1i (Az+1) - i (Az+2)], (eV)

As can be seen from the Fig. 17 from the almost linear dependence:
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[li (A2) - li(Az+1)] - [ (Aze1) - i (Aze2)] Vs [Zi (Az) - Zi(Az+1)] - [Zi (Az+) - Zi (Aze2)]

drop out the point which corresponds to the difference of the ionization energies for the
elements Be, B, C, N and O

{[I(Be) - I(B)] - [1(B) - 1(C)1},
{[1(B) - I(O)] - [I(C) - 1N},
{[1(C) - I(N)] - [1(N) - 1(O)1}

If we carry out a similar analysis for the ionization energies of all the other electrons, we shall
find that

[li (Az) - li(Az+1)] - [ (Az+1) - 1i (Az+2)] = const
where I; - ionization energy of (i) electron of the atom A, with atomic number Z.
Moreover irregularities were identified for the following values as well:
{[1(S) - I(CN] - [I(CN) - I(ArT} and {[I(C) - I(AN] - [I(Ar) - I(K)]} - (15°2S" electron)
{01(CI) - I(AN] - [I(AN) - 1(KT} and {[I(Ar) - I(K)] - [I(K) - 1(Ca)]} - (15°2S? electron)
{[I(Na) - I(Mg)] - [I(Mg) - I(Al]} and {[I(Mg) - I(AD)] - [I(Al) - I(Si)]} and {[I(Al) - I(Si)] -
-[I(Si) — I(P)]} - (1S°2S°2P! electron)
{[I(Ne) - I(Na)] - [I(Na) - I(Mg]}, {[I(Na) - I(Mg)] - [I(Mg) - I(A)]} and {[I(Mg) - I(A])] -
-[I(Al) - 1(SD)]} - (1S%2S%2P? electron)
{[I(N) - 1(0)] - [1(0) - I(FT} and {[I(F) - I(Ne)] - [I(Ne) - I(Na)]}- (15°25*2P° electron)
To conclude this section we would like to note that it is not difficult to find such regularities
of the other physical and chemical properties of atoms and ions and create a significant Self

consistent database (SCD).

4.3.2.2. The law of conservation of relations of the physical parameters of isostructural
of isovalent of substituted molecules.

The formal structure of a homologous series for halogen methanes presented in Fig. 7.

It was shown [6],[7] [8], [9] that making certain symmetry operations in the space of physical
parameters of the elements of the set of halogenated methane traced constancy of the parameter in
the difference in specific transitions from one compound to another. That is, there is almost the
same pattern as in the systematics of baryons, which Gell-Mann pointed out in [5].

Placing the system of the homologous series of halogenated methanes in the space of
physical and chemical parameters, we can obtain a distribution with great predictive power. The
results are discussed in terms of first-principles of the symmetry influence to the core-ionization
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energies and to thermochemical parameters. The value of Vertical lonization Energies [13] is

illustrated i
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Fig.18a.Vertical lonization Energies (VIE - lvg) and Enthalpy AH¢°. of halogenated

methanes v.s. on their molecular weight. Black letters and blue dots indicate the
compounds listed in [13] (for lyg). Orange color compounds and their values (VIE), the
resulting calculations similar to those of Table 2. Red marked compound CFCI3, which
in [13] is erroneous.

Fig.18b. Black letters and blue dots indicate AH{° for compounds listed in [14]. Orange

color compounds and their values (VIE) is the resulting calculations of AH{® [14]. The
value AH¢° (CICI3) is the result of calculations similar to those of Table 2.

For the entire class of halogenated methanes CHy.n.m Xn Ym (X,Y = F,CI,Br,1) in accordance
with the combinatorial substituting one atom to another for combinations ("*Cpu1 = (n+k-1)!/
ki(n - 1)! ,where n=5, k=2-"nchoose k") can be obtained the total amount of substituting
(10): F-H,F-CILF-Br,F-1,ClI-H,CI-Br,Cl-1,Br-H,Br-1,1I-H. For each substitution is

made 9 ba

sic equations of conservation of the difference ( lvg) for molecules with the same

geometric symmetry operations groups . The total number of basic equations is 90. Below is a table
of equations to replace the F - H.

Table 2. The system of equations for the replacement F-H. Before each chemical compound

formula omitted designation (lyg) in order to save space. Blue marked data have been
cited in [13] (see Table. 1, [13]). Red marked values (lyg) calculated based on the data
(see Table 1, [13]). In Equation 7 clearly shows the consequences of an erroneous value
for CFCI3. New value (lve) for CFCI3, as reported to me one of the authors [13] is
297.48 eV.
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.Replacement: F «—» H

The law of conservation within the same point group symmetry - C3y or Cg
The highest degree of accuracy

1 CF3CI - CF3Br = (Cav) = CH3CI - CH3Br
30025- 209,77 | \\ 0,48 ~ 0374 /| 29243-292,05
la CHF2CI - CHF2Br = (Cs) | = CH2FCI - CH2FBr
297.700 - ( ) ~ 295.036 - ( )
2 CF3Br - CF3I = (Cav) = CH3Br - CH3I
299,77 - 299,00 AN 0,77 ~ 0626 (/ 292,056 - 291,43
2a CHF2Br-CHF2l= | (c,) | =CH2FBr- CH2FI
( )-( ) ~ ( )-( )
3 CF3CI - CF3I = (Cav) = CH3CI - CH3I
300,25 - 299,00 \\ 1,25 - 1,00 // 292,43 - 291,43
3a CHF2CI-CHF2l= | (c,) | CH2FCI- CH2FI
297.700 - ( ) ~ 295.036 - ( )
The law of conservation within the same point group symmetry - Coy,
The highest degree of accuracy
4 CF2CI2 - CF2Br2 = (Cov) = CH2CI2 - CH2Br2
\\ 0,709 = 0709y
298,87 - 298,161 293,81 - 293,101
CHFCI2 - CHFBr2
296,372 - ( )
(Cs)
5 CF2CI2 - CF212 = (Ca) = CH2CI2 - CH2I2
298,87 - 297,043 \\ 1.827 = 1.827 // 293,81 - 291,983
CHFCI2 - CHFI2
296,372 - ( )
(Cs)
6 CF2Br2 - CF2I2 = = CH2Br2 - CH212
1,118 (C2v) 1,118
298,161 - 297,043 \\ ' = ' // 293,101 - 291,983
CHFBr2 - CHFI2
( )-( )
(Cs)
The law of conservation within the same point group symmetry - Cay
The highest degree of accuracy
7 CFCI3 - CFBr3 = (Cavy) = CHCI3 - CHBr3
1,169 (- 1,796) = 1,169
297,445 (294.48) - 295,16 - 293,991
296,276
8 CFBr3 - CFI3 = (Cavy) = CHBr3 - CHI3
296,276 - ( ) 293,991- ( )
9 CFI3 - CFCI3 = (Cav) = CHI3 - CHCI3
( ) - 297,445 ( ) - 295,16

(294,48)

In the particular case (see Table 2) row 1 is to be written in the form:
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lvie (CF3C|) - lvie (CFgBI’) = |V|E(CH3C| )- IVIE( CH3BF)
|V|E(CHF2C|) - IVIE (CHFZBr) = IVIE (CHZFC') - IVIE (CHZFBI")

where lye is Vertical lonization Energies.

Thanks isovalent substitution and the same point (geometric) symmetry of the molecules in
each of the equations, these equations are almost the exact equations.

For some other parameters, where the geometric symmetry of the molecules does not have a
noticeable effect on the studied parameter (e.g. enthalpy of formation), the above equation can be
written as follows:

lvie (CF3C|) - lvie (CF3BI’) = |V|E(CH3C| )- IVIE( CH3BI’) :(|)
(!):|V|E(CHF2C|) - lvie (CHFZBI’) =lve (CHZFC') - lvie (CHZFBF)

For the more general case in Table 2 should be a sign for the approximate equality (~) !.

The same applies to all of the equations in Table 2 and the rest of 81 equations for other
isovalent substitution of one atom of a molecule to another atom.

Solving this system of 90 equations, substituting them reliable experimental data (highlighted
in blue), you can easily find a self-consistent in the selected set of molecules, the values of the
unknown parameter.

According to [13] with the whole set of equations to obtain new values (lyg) for the
following molecules : CF212 (297,043), CCI212 (294,507), CF2Br2 (298,161), CFCI3 (297,445),
CCI3Br (295,944), CCI3I (295,318) , CCI2Br2 (295,625), CCIBr3, 295,241, CBr3l (294,149),
CBr212 (293,798), CHCI21 (294,032), CHCI2Br (294,792).

Similar calculations were carried out for the thermo chemical parameters of halogenated
methanes. However, the data presented in [14] are so irrational in terms of following dependence of
the enthalpy of the geometric symmetry of the molecules (see Fig.18b) that either should increase
measurement error, or use simple additive schemes.

Everything in this case, sufficient reliability can be done using this equation

AHP (CIF3) - AHE (CICI3) = AHP (CHF3) - AHP (CHCI3)
is to determine  AH{ (CICI3) = 4, 77 kJ mol ™

4.3.2.3. Combinatorics of nitrogenous bases and codons. The homology of *related"
mutation

It is known that from the total number of complex molecules the most important in terms of
self-perpetuation spun polymer chains of nitrogenous bases - adenine (A), guanine (G), thymine
(T), cytosine (C), uracil (U). Wherein the set of A, G, C, T - forms a DNA polymer, and the set of
A, G, C, U polymer of RNA forms.

It turned out that 64 three nitrogenous bases completely "cover" all the vital for the synthesis
of protein 20 amino acids.

Let us recall that codon (encoding trinucleotide) is a unit of the genetic code, nucleotide
residues triplet (t) in the DNA or RNA, typically encoding a protein including one amino acid. The
sequence of of codons in the gene determines the sequence of amino acids in the polypeptide chain
of the protein encoded by this gene.
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What happens if, for whatever reason, on-site, such as CCA codon in the gene would
UCA codon or codon CUA?

Note that genes are portions of DNA carrying any comprehensive information about the
structure of a protein molecule or a RNA molecule. These and other functional molecules determine
the development, growth and functioning of the body. Apparently, should change and protein
molecule which is responsible for. In other words, if in place of a codon CCA, encoding a protein
including the amino acid Pro (Proline), appears codon UCA, then in a protein will appear not
proline and Ser (Serine). And in the case of on-site codon CCA will appear another codon - CUA,
then in a protein will appeare an amino acid Leu (Leucine).

How will this affect the development, growth and functioning of the body?

But there are other options. For example, if at the location of codon AGC in a gene the
codon AGU, will appear then on protein synthesis such replacement does not affect - in both cases
in the protein will be enabled the amino acid Ser (Serine).

According to the combinatorial rule in the case of codons it is possible to produce 6
substitutions of one nitrogenous base to another base. For the RNA bases - A,G,C,U these
substitutions are: C-U, C-G, C-A, G-U, G-A, A-U.

Formal systems of RNA homologous series, following combinatorial and homological
representations can be constructed as shown in Fig.9.

The system of all the possible homology to replace C - U shown in Table 3.
Table 3. All possible codons homology when replacing the C - U. The red arrows indicate the
substitution of one codon to another, in which the synthesized amino acid changes. The

blue arrows indicate the substitution of one codon to another, in which the synthesized
acid remains unchanged.
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But the most important property of objects of material nature is not so much symmetry how
many forms, methods and causes of disturbances in the real world.

This system of equations is formally very similar to the system of equations for halogen
methanes (see. Tab. 2). In fact, these equations are the conservation law for the codons. But this is a
topic for another article.

4.4 Unitary Symmetry and database NIST

Using the concepts of unitary symmetry enables fundamentally change construction of
databases values of physical and chemical parameters of atoms and molecules. Concepts such as
self-consistency and reliability of the parameter values within the closed class of objects composed
of a single set of elements is the main feature of the new databases.

Currently, physical and chemical data in NIST represented as a set of experimental data or
estimated for each object individually. Also presents the works of other authors.

In fact, all atomic and molecular objects are elements of a set of homologous series.

The essence of the future database is as follows:

1. Each molecule is known to consist of at least two atoms.

2. Each atom is part of a group of atoms with an equally filled electron shell (shells), involved
in the formation of chemical bonds. (Homologous atoms).

3. Consistently replacing one atom at its homologous one, we get either a homologous series
of molecules:

CO-CS-CSe-CTe-CPo
or aset of homologous series, as in the case of halogen methanes (cm. Fig. 7).

4. All of the experimental and calculated data scattered molecules must be located in a folder
under the code name "homology with elements (for example) 5 period. This folder, in turn,
will have subsections related to the permanent element (e.g., carbon) or a group of elements
(e.g., benzene ring).

5. Advance may be made of the system of equations similar to the equation shown in Table 2.

6. Substitution into the these equations the experimental data and their variation within the
experimental error will provide a self-consistent set of parameters and produce estimates
have not yet measured values.

7. An exemplary embodiment of the database should look like as shown in Fig. 19
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Fig.19. Block diagram of the construction of a database of physical and chemical properties
of molecules. Empty cells are reserved for a variety of physical and chemical
parameters of stable nuclei and their isotopes, atoms, atomic ions, molecules and
radicals.

5. Educational means of the XXI century

The main goal of modern educational facilities have to teach a child to perceive the
surrounding objects not only in their isolated form, but in an evolutionary format.

Main principle of the Spiral Educational Approach is to provide children of all 15 core
subjects for the study of early childhood.

5.1. Baby cot - classroom number 1

If you want your child to develop active and versatile, connect the child to the educational
process not only through the subjects perceived him through conditional reflex action - played with
dice, praised, but also objects of a higher educational level, which until some time the child will be
perceived "moving eyes "as the sky, as air ... Based on the course of unconditional reflex activity.
Start with "Learning cot”, "Teaching floor", "Learning Wall" ....

The most common objects and images used as educational tools are drawn (separately)
animals . There is information about the appearance . No traces of generalization and building laws
- educational potential is almost zero .

And this is the wrong way!

Much more useful to present some initial classification of the animals. On the walls of the bed
can be placed illustration of one of the basic laws of nature (as an introduction to statistics) - a
normal distribution . On parts of the crib can be placed visible portion of the electromagnetic
spectrum , geometric shapes , etc. (see Fig.20)

MILESTONES OF VERTEBRATE EVOLUTION

Fig.20. Educational Baby cot allows you to submit your child for the first unconditional
perception patterns. This incredible poster presents a tremendous amount of information
in an easily understandable way. Along the left edge, the major milestones (physical
developments) of vertebrate evolution are shown and described.
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The milestones are marked on it to show the resulting animal clades. The beginning and end
of each branch shows when they lived; the thickness of the branch indicates their relative
abundance or scarcity during each geological period. 119 species are shown, all in the proper
geological period. This makes it easy to see which animals lived at the same time. Interesting insets
explain everything. [15]

5.2. Playground - classroom "*Open air™

What are their playgrounds yourself ? Set of swings, roundabouts , slides , etc. There are also
more advanced tools [16]. But all these structures only develop motor skills of children.
Playground - a real educational polygon. Educational potential of the vast majority of playgrounds
stood at zoo inhabitants.

I greatly improved these structures. They appeared scientific basis.

5.2.1. Easy ""Climbing homology™

I will focus here on only one direction - the creation of training playgrounds. As | have proposed the concept
of Education Playgrounds a major role played by the representation of Combinatorics and Homology.

Here is the simplest representation of Homology for Playground (Fig. 21)

N/ /~.. Al
VA

WWWW - WWWY -  WWYY - WYYY - YYYY

Fig.21. This design represents the image of the homologous series. There is one object (or
quantification of a certain quality) step by step is replaced by another (akin to the shape
but different content) object (or quantification of a certain quality). Here W - white ball,
Y - yellow ball. (combinations of 2 to 4 - homologous series).

We have developed a Playground Equipment similar to those shown in Figures 5, 6,7,8,9,10,11.

A few examples of the conversion of conventional playgrounds in Educational Playgrounds are
shown in Fig 22.
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the same children’s slide , but the sur-
face is made of rolling balls with letters
P (proton) and N (neutron)

the same swing, but with moving seats
- the prototype weights and conserva-
tion law: F1:-L1= F2:L2

WWWW - WWY - WWYY - WYYY - YYYY
This design represents the image of the
homologous series

This design represents the image of all possible combina-
tions of 5 different objects with 4 repetitions. This is the
image of the set of homologous series

Fig.22. These are the design will develop children not only physically, but also are excellent
teaching tools at the level of unconditioned reflexes.

These " Intelligent playgrounds Equipment” that give children not only interesting, physically
developed their design , but also the fundamental scientific knowledge , unconscious during the "
pre- climbing ", but easily reproducible in different images when meeting with natural science in
school and future career
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It is a powerful educational foundation that can take the schools at the shiny new
educational tools on an intellectual level - Teaching PlayRope Playground Equipment.

5.3. School walls

School walls of the corridors have a huge potential for learning. About a third of the total time
the residence time children spend in school of walking, running, jumping ... .

Placed on these walls posters lay the first information layer at the unconditioned reflex. The
child will be much easier to understand the new teaching material in his study on the targeted
lesson.

What should be placed on the walls? (See Fig. 23, Fig. 22, Fig. 25, Fig. 26).

ENVIRONMENTAL FACTORS AFFECTING
ON MOLECULAR STRUCTURE AND
MOLECULAR ORDER IN GENE
(segment of DNA)

.rv...!tL,ssss...mi...ﬂ(...u o

a composition of the air okl

f composition of food
i spectrum of insolation
t temperature mode

s aerosol background

sei
background radiatio

Fig. 23.Formation and development of all life on earth is defined by seven natural factors: 1.
composition of drinking water (w), 2. composition of the air (a), 3. food composition
(M, 4. range of insolation (i), 5. temperature regime (t), 6. aerosol background (s), 7.
background radiation (r). Seven factors (w, a, f, i, t, s, r) according to their percentage
composition in natural combinations led to the formation of all ethnic branches of
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Homo Sapiens. And to this must be drawn into children from an early age. This is the

path to racial tolerance.

the level of differentiation -

As belonging to a living or non-living (biology and the rest)
ACCESSORIES FOR ONE SPACE (astronomy, geology)
THE GENERAL CLASS object being studied (chemistry, physics)
ON GENERAL Interactions (climatology, ecology)

CLIMATOLOGY
- The science that studies
the issues _climate formation,

an
climates of the world,
anthropogenic influence

SCIENCE TREE
( BIOLOGY TREE )

the level of differentiation -

IN THE COMMON ELEMENTS OF LIFE (genetics)
ON THE GENERAL temporary space (paleontology)
ON GENERAL RESEARCH METHODS {blophysics, etc.)
APPLICABLE TO ALL LIVING

BIOLOGICAL SYSTEMATICS

- The science, the of

living organisms and the practical application of these
principles to the construction of the system

of

ASTRONOMY

- The science of
extraterrestrial

GENETICS AND GENOMICS
- The science of genes and genomes of living organisms,
aswellas the laws, mechanisms of heredity
and variability of traits of biclogical objects

BIOPHYSICS

- The science of ex vivo
and still, located
under the soil or water
(in the bowels)

- The sclence of the physical processes occurring
GEOLOGY in biological systems, different levels of organization
- The science of the still and the impact on biological objects
in the ground various physical factors.
ARCHAEOLOGY PATHOLOGY

- The science of deviations from the normal state
cells, tissues, organs or developmental processes
disease, -

NATURAL SCIENCE
The science of nature h BOLOGT
- The science of living things
and their interaction with
environment betwean
is on Earth and in Space
under different
timelines.

PHYSICS
- The science of particles of
m which is all around,
their interaction
and the impact of
all around

ISTRY
- The science of atoms and
atomic ions, molecules,
their ions, radicals and
interaction
the formation of ne
molecules, ions and radicals

MORPHOLOGY
- The science of form and structure of organisms.

EVOLUTIONARY BIOLOGY

- The science of the issue of changing the |
and the mechanisms

selection within a given biosphere.

BIOLOGY OF DEVELOPMENT
- The study of the processes of individual development
of an organism of fertilization, cell differentiation
cell growth, embryonic development and
morphogenesis to death.

ECOLOGY

- The science of conservation
living and nonliving
on Earth

PALAEONTOLOGY
- The science of fossil remains of plants and animals,
reconstructing the found remains of their appearance
view, biological characteristics, methods of food
reproduction, etc., as well as restoring based on these
information course of biological evolution.

BIOINFORMATICS
- The science of the mat. methods of computer analysis in
i including the p of
and software for of the spatial
structure of proteins, research strategies, as well as the overall
management of information the complexity of biclogical systems.

MATHEMATICAL BIOLOGY
- The science that studies the mathematical madel
biological processes and phenomena

level of evolutionary
CHALLENGES
INTERNAL ORGANIZATION

PROSTISTOLOGY

{Biology protozoa - single-celled
«or colonial organisms, not

having a highly organized tissues)

MICROBICLOGY AND VIROLOGY
(Biology of bacteria, archaea,
fungi, algae, and viruses)

)

BOTANY
(Plant Biology - fixed relative
Land of objects that exist at the expense
of the cycle "Oxygen - carbon dioxide - the light”
and converting to organic incrganics)

A

Z00LOGY
(Biology of animal and human - objects
movable relative to the ground, having
in the cells of the nucleus and in the number
of feeding other organics)

Fig.24. Biology Tree
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CHEMISTRY TREE

CLAS

S1 FIERS

i technciogies of

Il ared cepan

LEVEL OF DIFFERENTIATION-NATURE OF RESEARCH
THEORETICAL EDUCATIONAL E X E R 1 ['] E T A L
the leval of diferantiation - the bovel of differentiation the level of diferentiation e fovel of diferantiation the level of differentiation
BY NATURE OF MATHEMATICS OF STAFF BY MAN SECTIONS OF CHEMISTRY - BASIC BY LEVELS OF AGGREGATION OF BY CLASS AGENTS INVOLVED IN BY APPLIED CHEMICALS
USED FOR CALCULATION THEGRY AN BASIC EXPERIMENTAL PRINCIPLES WTERACTING OBJECTS - INTERACTION - ORGANIC, AND THEIR REACTIONS.
AGGREGATED CHEMICAL ENTITY INORGANIC AND MIXED (ORGANOELEMENTAL)
OR INDIVIDUAL ATOMS AND MOLECULES
GENERAL CHEMISTRY PHYSICAL CHEMISTRY COLLOID CHEMISTRY
- The seiarica thal studies the disperse systerms snd suriace phe.
Set a number of sections of inorganic, anganic. physical ~The. the structurs, h L
and analytical chemisiry, a5 wel a5 the thecry of the s transicematicn of many chamens Explores the chemical phensm :Z?.;”“ "‘“:ﬁ;ﬂ:‘ﬂ‘;;‘;z:ﬁﬂv achesion, adsorpson,
ture of he stom end e pericaic aw, infamation an the ‘0 wilh Ihe hels of ecretical and exparimentsl meéhcds of phys- o ity nock ST e 3o proeess Bl s e
chamical and prysical properiies of e most imparntant les. Includas lopios such an: e B ook I racess, Firy
Inonganic and argank; substances, basic information ocut ORGANIC CHEMISTRY. "
tremeryi e st of mater,someres f e THERWOCHEMISTRY COSMETIC GHEMISTRY
harmodyrarmics s Kineics, te docks s, T sconc sl s Sl st o i - Tha science ihat stuies the carbon con- ~The siuy of the siruchure end properties of subeiances used in
i ot eyt g ot s, [pouncs, hair swucturs, rapemss, mathods of | | Casmtis. haw e arcl e g of s P
‘Consiter such i Tt f D it o e, such 4 hastcapacty st | | rinesis Toe oganscarson cempourds an the sk, hair, nals, man. It has @volved along wih e accumus-
iary paricle, alom moacule hest of phase Vst caled with ctber elements. The greaiest Jatlan of informailan about medicecs and medicinl plans.
The sulstanca, simpia and comps subslances. umber of cony is
Chamicas, matals and ncn-metals, pure sutslancos. and ELECTROCHEMISTRY caliod elomants, srgancgens: H, N, 0 5, of cosmetics
milures, ion, raical ~The science that sudies macte in the flow Jay a vay role i 1 e
Chemical band, perodic Law Hhrough them (o lssleduyutsya elecirical processes it the con. tona of Ining organisms. The subject of
QUANTUN CHEMERTRY Chamical reacticns ductons, of metals. includ- has.
- The acience thal stucies Ihe slructure 8nd properties of Gonisrvalon s n chemay Ing iyt o BlOCHEMSTRY
enemical compounds, reactiviy, kinstics and mechanism of ramaneiEts Wt roem ol gl el et o[ ot o e - The sciarce o tha chemical compositon o ving oo
cnermical resctons based on quantum machanics, Sections s Sonthasls \Ismls:n the chemical procasses that underpin ther Ivelihoods
o qantum, chamisry ane: e quaniu teory of molscutar nclues
stnuciure, quantum theory of chemical bonding and intesmz. (deined by the sinuchure of subsiances
el iieraclions, tusréum heery of chesnical rescians. Mick . CHEMICTRY
[and reacinty et STRUCTURAL CHEMISTRY 1t e
properties antiboiis Dmmmmss mws\ substances and biologi
CHEMISTRY CHEMISTRY -~ Tha scorce P d
COMPUTATIONAL CHEMISTRY

- The sclenca that uses madnemascal metods for calculat-
g melecula preparis, medsing he benwio of mol-
cules, synihesi

- The scence deaing with the gensr-
sization of the concept of chemical
bondding, chemizal receons, valsnce

oessingof combintorl beavies: Using he rlewl!ohllu

lecuar orbilsls and arbild inferac-

ters,coveen of

o and skt deta bt of molculr ysas To
precict praviausly unoiserved chomical phenomer

of physics and math-
omatics. Cordifies e ks of chwmis-
ry, principles and rules, clarifes and
refires Ihem, buids Ihe esarchy

- The science of atoms and atomic ions,
molecules, and their ions, radicals
and their interaction
0 form new molecules, ions and radicals,
in which the nuclei of atoms
remain unchanged

COMPUTER CHEMISTRY

- The science fiat uses camputaticnal melhods and melh
s of discrete mathematics, particliy in combinalanics
and graph heary 1o checnical problems f furdarmental and
Bpplied natura. Tha molecues are modeled malscular
Graphs and transfomaton of sUDsIENCas (chemical reac-
ien) - formal aperations with araphs.

Vie corsi
bend anges, mammanunnums " conformaon and conéguraicef
the molacules, the effects of thelr mutual influence, aromaliciy.
Incluces such subjacis as:

CRYSTAL CHEMISTRY

The science o crysta irucusss and Ui elaliondhip 1 raluee of
Ml SLyng Uhe Sl eTangenent of soms and chenical bands
N cysals, 52 wal &5 Ihs depencangs of oyl 3nd chenical prop-
artas of crysaling suUSGtaNGes on M SITCILNG, CalermG M atao-
ufe wahyes o 6 et catancss and angies Cetween i lines
of chemical bonds (bond angles)

ORGANOELEMENTALMETAL) CHEMISTRY

- The szsance which stuies and metal organic
derreatives of elements such as baron, siicon,
phosahonus, arsaeric. 3

well s synihet; reguiators of bio-
ot posovie gt basboten ) v ot
fans.

SUPRAMOLECULAR CHEMISTRY
The sisns hal s he morscomplex e lecdes,
chamice ysacs convecked i i whcle by iaemoisade

caan-siement

- The scence that sludies the siucture, reach

ANALYTICAL CHEMISTRY

- Tha science that studies how matter n what form & n the
sampie, ar hew much of the substance. Susdivided nt

cuslttive arsalyss aimes at idenifying wht or which sub-
stence is in any form i

of all chemical siments and
it inorganic compounds, Enabies Ihe cre-

CHEMICAL PHYSICS

- The ssence of fie general lsws of the structurs, the stucture and

sis gimad al datamining hew much of the subsience
felomant lons melscular forms, efc.j kcated i he spec-

heemicals. Exglares the chemical
Prmsmi v 1o} fracrfe e expimental ek
s, Incudes such subjects as:

HIGH ENERGY CHEWISTRY

on of materas

TNORGANIC CHEMISTRY

mine

4 P ssseniy of oo apae -
11 i1 Aving cells.

GEGCHEMISTRY

~The: stuely of the science of chemistry omposiion of the Earth
and othar planals1ha kaws of distrbution of element

chemi
ry is the parioic law, and based on i e par-
e syl of oo

tocks, soils end nabural walss.

it besis and ways 1o creals new materi-
i wilh desired propertias for modem fechncl-

i
unwnmmmyu, Carrers of ran- hemel anergy - the
tasi

HISTORY OF CHEMISTRY

- The histoey of chemistry encompasses & span of fime
reating fram ancient history o the presen. By 1000 BC,

and siow neulrons, Bipha and
bata parlckas, posiirars, muorss, pions, the aloms snd moiesiles
s

woll a5 pulsed electic, magnebe and acousic fivds.

PHOTOCHEMISTRY

form the basis of he verious branches of chamistry

boar and wine, salracsng
a0d perfueme. rendering
Falinta siap. masking glass, and maing aloys ke bronze.

-The
sutied staes of moleciies, podcharmical reactns) which occur
urvder tan infyorce o ighd 1 he rangs from ulauioet 1ot far
infrared racosion

LASMA CHEMISTRY
- The scienoe et stixdies the zuchast chemicl and physica-
chamical procasses in low-tamperabura plasma, I8, plasma tem-
paraturn 103-106 G and tho degron o onizalion 10-6-10-1
it in an slecric, Fgh-requncy and merouer dcharges

reihoss

NANOCHEMISTRY

- o, nuct

tcs of chamical ransformations of ancpartcies. A distnctve -
tu7e of nanochemisiry 1 the presenee of the size ofec
iove changes in e physice chemicd propetes
wheer e rrber o ek o maleces 1 Ihe partice, Typical
inis et s obearved fo paricles smaller than 10 am, sihough
irés valuo i condbonal e

Fig.25. Chemistry Tree

Below is an location example of such posters (Fig.26).

AGROCHEMISTRY.

The siuxly cf he chemical prazesses i soils and plant. the ol
Jmization of piznt rurrton, the use of chemical fertizars and sol

[mprovement, definion of conient in soiis and planis of the chari-
Jcal stormennts. protins. amins acds, viemins, fats. carbofpdratas

PETROCHEMICAL

The science thal stucies the chemical recycling of fydrocasbans.

983 - distilabon, cracking, retorming, sikylation, isemesization,
i, ety hyeralion (kg icslon. ke
nation, iydrabon, ammenalysis, saidalion, mirason,

POLYMER CHEMISTRY

- The scienca which studies and synihs6c mecromelecuss of rai-
i 0rigi, Consisling of fepealing ACAGMENC Lrils of mialecular
aroups foinet by chemmical bands and contaning in the main chain
‘carbon sioms, 56 well &5 oxypan, niiragen and sulfur

RADIOCHEMISTRY
The science that stuses the Holy lsiand of raioactive chemicals.
compeunds, radioariive elements fie, slements for al soiopes are

basis far lechnoiogios rﬁakmvnb'ammg radioactive matarials and
nuctear fual reprocessi

Other felds inciute astrochemisiry (end casmocheisiry), almo-
-

ranmontal chamsiry, lemtochoeisiry, Bavor chemisiry, faw cheenis-
iry.

imeunochemislry. maire chemistry. materials schence, mechana-
chemisiry, mediceal chamislry, malecular echanics, nanotech-
nology, Ratrel product chamisiry. oenclogy, PhaMMBcakogy, sur-

8 chamistry, symihatic chamistry, and many othrs
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Fig.26. Examples of arrangements of posters on the walls of the school corridors
What is the usefulness of such posters?
Conscious step in a child's education will make it easier.
6. Summary

. proposed Spiral system of teaching children from 3 to 17 years.

. developed and proposed a new form of combinatorial operations associated with the
concepts of Homology and Symmetries.

. proposed a new definition of Homology and shows its difference from Analogies.

. proposed a combinatorial representation of chemical elements and their isotopes and
ions.

. proposed the possibility of constructing Self-consistent databases (SCD) on the basis of
representations of the Unitary Symmetry of atoms and molecules.

. proposed layouts " Educational children's room", "playground Education™ and
"Educational school corridors".

. proposed a fragment of Science Tree, for example, Biology Tree and Chemistry Tree.

This knowledge will help students and teachers achieve three major objectives: to
familiarize students with a growing amount of information for a very limited time of the
learning process , to teach children analytical thinking, to create tools and techniques to
address the first two problems.
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