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Abstract. Periodic system of elements in the form in which it exists today is just a convenient
form of presentation of the late XIX early XX centuries. It does not fit into the Unified System of
combinatorial evolution, adaptation and selection. It is in no way affiliated with the fundamental
concept of nature - symmetry. It does not allow clear and easy to determine the accuracy of the
experimental data for the nuclei of atoms and ions and their electron shells in general. In this
work, an attempt was made to consider a set of atomic nuclei as a combination of a proton and a
neutron with repetitions. Constructed a new form of chemical elements. On the example of the
first twenty elements analyzed ionization energy of atoms. On the basis of previously made
representations on unitary symmetry derived equation - conservation laws. It is shown that a
significant number of data for the ionization energies of atoms were measured not accurately
enough.

Keywords: Periodic table, Combinatorics, Homologous series, Unitary Symmetry, lonization
energy of the atoms.

1. Introduction

Any object or material nature already consists of a set of elements, or can be divided into
elements. In this case, such objects can be used apparatus combinatorics. It was previously
shown [1], [2], [3], [4] that combinatorial objects form a family of homologous series, which can
be considered by mathematical formalism of unitary symmetry with the corresponding physical
interpretation and to obtain the corresponding equations, which is a conservation laws. In [5] the
problem has been considered by applications of the formalism of unitary symmetry to the
Periodic Table of the Elements, but never the problem was communicated to specifically
designed equations.

2. Combinatorial model of nuclei of chemical elements

Let us consider a neutron N and proton P . Combinatorial representation of two particles up to 1,
2, 3, etc. in accordance with the formula C = (n + k-1)! / k! (n - 1)! shown on Fig.1
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There are NO stable nuclei . 6P | .0 gog The mass number (A), also called
'~

with the mass 5 and 8 ““'Esm,,,m; $ ATOMIC MASS NUMBER or NUCLEON NUMBER,
, \ 7 is the total number of protons and neutrons
Y pp—— (together known as nucleons)in an
atomic nucleus - A = N+Z
ISOBARS are atoms (nuclides) of different
. : chemical elements that have
PP PPPPB- the same number of nucleons.

A A 9

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.1. Frame of nuclei of chemical elements, chemical elements themselves, and their
isotope and ions. Red circled stable isotopes. Homologous series are only isobars.
Isotopes and isotones are analogues.

As a first step towards the discovery of a number of laws will show how to change the binding
energies of the nucleons in the mirror nuclei (see. Fig 2).
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Fig.2. The binding energy of the nucleons in the mirror nuclei. (Z - charge of the nucleus).

Than combinatorial representation of the nuclei and the chemical elements is better of the
generally accepted "table"?

First, a representation of nuclei systematics of chemical elements, chemical
elements themselves, their isotope ions is in line with the combinatorial
mechanism of the evolution of the Material World.

Second, this form includes the original idea and the image of Homology [6] -
a general scientific predictive mechanism for the evolution of the Material
World (much deeper compared to the periodic table of elements).

Third, placing combinatorial aligned homologous series of nuclei and the
corresponding particles in the space of their physico-chemical parameters
shows one of the most important symmetries of Nature - Unitary Symmetry.
And, it is known, the conservation laws are following from the symmetry
and it makes a learning process much easier.

Fourth, in combinatorial homology representation given simple rule of
thumb:

v" Any set of all material objects interacting in a confined space, form Combinatorial

Compound.



v _Under certain environmental conditions Combinatorial connections become long-lived
combination.

v These Combinatorial Compound become a set of objects that interact to form a
compound of the following combinatorial complexity level of combinatorial compounds.

etc.

We analyze the ionization potentials of the first 20 atoms [7]. Input data is presented in Table. 1
and in Fig. 3- 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
(I;) to the atoms in the 4 and 5 columns are omitted.



The The difference between the
number Ionization The difference differen‘ces of ionizatioln
of o potentials ) _bet_ween the_ potentials for thf: 1s )
protons, | = (1) of the ionization Potentlals electrons for two neighboring
the 3 | 1slelectron. of the ls. elect_ron groups of atoms -
nuclear (eV) of two neighboring - [Li (A2) - Ti(Az+1)] -
charge elements. (eV) [T (Az+1) - L (Az+2) ],
z (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-0) - (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-CI) 27,757
(s-cl) 452,094
17 Cl | 3946,193 (s-cl) - (CI-Ar) 27,827
(CI-Ar) | 479,921
18 Ar | 4426,114 (ClI-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

lonisation Energies (eV) of 1s* electrons vs Z for atoms Z =1 - 20 presented in Fig.3
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Fig 3. lonisation Energies (eV) of 1s electrons vs Z for atoms Z =1 - 20

This regularity very attractive because of its smooth non-linear pattern. Now consider the
difference between the ionization energies of neighboring atoms (see. Fig.4).
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Fig.4. The lonisation Energies difference between the values of the 1s* electron of two
neiboring elements - [1; (A2) - li(Az+1)], (€V) vs Z foratoms Z=1-20

This regularity even more attractive because of its smooth linear pattern.
when considering the differences of adjacent differences (see. Ris.5-17).

But that's what happens
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Fig.5. The lonisation Energies difference between the values of the 1s* electron of two
groups of the neiboring elements - [Ii (A2) - li(Az)] - [1i (Az+1) - i (Az:2)], (eV)



As can be seen from the Fig. 4 the almost linear dependence
[li (A2) - i(Az+1)] - [1i (Az+a) - 1i (Azs2)] Vs [Zi (A2) - Zi(Az+a)] - [Zi (Az+a) - Zi (Az+2)]

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

{[I(Be) - 1(B)] - [1(B) - I(C)]},
{[1(B) - C)] - [I(C) - (NI},
{[1(C) - IN)T - [I(N) - 1(O)]}
Doing similar calculations for the following on nucleus electrons, it is easy to verify that
[li (A2) - li(Az+1)] - [1i (Az+1) - 1i (Az+2)] = const,
where I; - ionization energy of (i) electron of the atom Az with atomic number Z.
Hike npesicTaBieHb! rpaduki 3aBHCUMOCTEH
[1i (Az) - i(Az:1)] - [1i (Az+a) - 1 (Aze2)] Vs [Zi (AZ) - Zi(Az+1)] - [Zi (Az+a) - Zi (Az+2)]

for the subsequent electrons.

The difference between the values obtained in the column 4
between adjacent elements for 1s2? electron
[1; (Az) - Li(Az 1 1)] - [T (Az4 1) - Ij (Az42) ], (eV)
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Fig.6. The lonisation Energies difference between the values of the 1s* electron of two

groups of the neiboring elements - [Ii (Az) - li(Az+1)] - [l (Az+1) - i (Az+2)], (€V). In
this case, we do not observe the values that fall outside of the smooth running of the

graph.

In the transition from the electron shell 1s? to 1s°2s" there is a change of values of
the lonisation Energies differences - from ~ 27 eV to ~ 7 eV.



The difference between the differences of ionization
potentials referring to the 1s? 2s! electrons plotted
against the difference of differences of charges for
two neighboring groups of atoms -
[L (Az) - Ti(Az.1)] - [T (Aziq) - I (Az,5) ], (V)
7,6
7.4 *
7,2 -
? !
EIS { L J L ] * +* *
6,6
6,4 - r
6,2 -
6 !

Fig.7. The lonisation Energies difference between the values of the 1s*2s" electron of two
groups of the neiboring elements - [Ii (A2) - li(Az+1)] - [ (Az+) - i (Az2)] (eV).
The irregularities were identified for the following values :

{[I(S) - (CD] - [I(CI) - I(Ar]} and {[I(CI) - I(AN)] - [I(Ar) - I(K)]}

The difference between the differences of ionization

potentials referring to the 1s? 2s?electrons plotted

against the difference of differences of charges for
two neighboring groups of atoms -

[Ii (Az) - Ii(Az+1)] - [Ii (Az+1) - Ii (Az+1)]r (eV)
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Fig.8. The lonisation Energies difference between the values of the 1s* 2s*electron of two
groups of the neiboring elements - [li (A7) - li(Az)] - [1i (Az+1) - i (Azi2)], (eV).
The irregularities were identified for the following values :

{[I(CT) - 1(AN] - [I(AN) - 1(K]} and {[I(Ar) - I(K)] - [I(K) - I(Ca)]}



The difference between the values obtained in the column
4 between adjacent elements for the 1s2 2s22p? electron

30

25

20

15

10

5 * * *
0
* *

-5

D D OO DD D DO O D

CELPELF P C ¢ &
P @ B PG P O
O 3 A
AN\ &\,e,‘x,é@q,@ ARG,

Fig.9. The lonisation Energies difference between the values of the 1s*2s* 2p* electron of two
groups of the neiboring elements - [Ii (Az) - li(Az1)] - [1i (Az+1) - i (Az+2)], (€V). The
irregularities were identified for the following values :

{[I(Na) - 1(Mg)] - [I(Mg) - I(Al]}
{[1(Mg) - I(AD] - [I(AI) - I(S)]}
{[I(AI) - 1(SD)] - [1(S) — 1(P)I}

The difference between the values obtained in the column 4
between adjacent elements for the 1s2 2s2 2p2 electron
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Fig.10. The lonisation Energies difference between the values of the 1s? 2s? 2p® electron of two
groups of the neiboring elements - [I; (Az) - li(Az:1)] - [li (Az+1) - 1i (Azs2)], (€V). The
irregularities were identified for the following values :

{[1(Ne) - I(Na)] - [I(Na) - I(Mg]}

{[1(Na) - 1(Mg)] - [I(Mg) - I(AD]}

{[1(Mg) - I(AD] - [I(Al) - 1(SD)]}



The difference between the values obtained in the column 4
between adjacent elements for the 1s2 2s2 2p? ellectron
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Fig.11. The lonisation Energies difference between the values of the 1s? 2s* 2p® electron of two
groups of the neiboring elements - [li (Az) - li(Az)] - [1i (Az+1) - i (Az+2)], (€V). The
irregularities were identified for the following values :
{[{(N) - 1(O)] - [I(O) - I(F]}
{[I(F) - I(Ne)] - [I(Ne) - I(Na)]}

The difference between the values obtained in
the column 4 between adjacent elements for
the 1s2 2s2 2p* electron
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Fig.12. The lonisation Energies difference between the values of the 1s? 2s? 2p* electron of two
groups of the neiboring elements - [I; (Az) - li(Az1)] - [li (Az+1) - 1i (Az+2)], (V). The
irregularities were identified for the following values :
{[1(O) - I(F] - [I(F) - 1(Ne)]}
{[1(F) - I(Ne)] - [I(Ne) - I(Na)]}



But this case requires further investigation. It is possible that since the 1s? 2s? 2p
electron changed the power characteristics of the interaction of charged particles in atoms.

The difference between the values obtained

in the column 4 between adjacent elements for
the 1s2 2s2 2p° electron
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Fig.13. The lonisation Energies difference between the values of the 1s? 2s* 2p° electron of two
groups of the neiboring elements - [li (A2) - li(Az1)] - [1i (Az+1) - i (Az+2)], (eV).

The difference between the values obtained in the column
4 between adjacent elements for
the 1s2 252 2p¢ electron
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Fig.14. The lonisation Energies difference between the values of the 1s° 25> 2p° electron of two
groups of the neiboring elements - [li (A2) - li(Az1)] - [1i (Az+1) - i (Az:2)], (eV).



In the transition from the electron shell 1s*2s%2p° to 1s?2s*2p° there is a change of values of
the lonisation Energies differences - with ~ 7 eV to ~ 3 eV.

The difference between the
values obtained in the column 4
between adjacent elements for

the 1s2? 2s2? 2p% 3s! electron
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Fig.15. The lonisation Energies difference between the values of the 1s?2s” 2p° 3s electron
of two groups of the neiboring elements -

[li (A2) - li(Az)] - [1i (Aze1) - i (Az2)], (eV).

Here, the observed spread of the values for lonisation Energies difference between the values of
the 1s?2s?2p° 3s* electron of two groups of the neiboring elements is too large to to make any
conclusions.

The difference between the differences of
ionization potentials referring to the
152 252 2p% 3s2alectrons plotted against the
difference of differences of charges for two
neighboring groups of atoms
[T (A7) - Li(Az,,)] -

[L(Az.q) - L (Azl) ], (V)

Fig.16. The lonisation Energies difference between the values of the 15 2s? 2p®3s? electron
of two groups of the neiboring elements -

[li (A2) - li(Az+1)] - [ (Az+1) - i (Az2)], (V).

Here, the observed spread of the values for lonisation Energies difference between the values of
the 1s°2s? 2p° 3s? electron of two groups of the neiboring elements is too large to to make any
conclusions as well.



The difference between the
differences of ionization
potentials referring to the
1s? 2s? 2p° 3s? 3p! electrons
plotted against the
difference of differences of
charges for two neighboring
groups of atoms
[T (A7) - Li(Az41)] -

[L (Az) - I (Az05)]1, (eV)
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Fig.17. The lonisation Energies difference between the values of the 1s% 2s? 2p°3s? 3p*
electron of two groups of the neiboring elements -
[li (A2) - li(Az:1)] - [1i (Az+1) - 1i (Az+2)], (eV).

For the case of the 1s% 2s? 2p®3s? 3p* electron “falling out point" is the value for [(S-CI) - (CI-
An].

The difference between the
differences of ionization
potentials referring to the
1s2 2s2 2p% 3s? 3p? electrons
plotted against the difference
of differences of charges for
two neighboring groups of
atoms
[L (A7) - Ti(Az.1)] -

[T (Az:1) - Li(Az,5)], (V)
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Fig.18. The lonisation Energies difference between the values of the 1s? 2s? 2p®3s? 3p?
electron of two groups of the neiboring elements -

li (A2) - li(Az+2)] - [1i (Azs+1) - i (Aze2)], (8V).



Here, the observed spread of the values for lonisation Energies difference between the values of
the 1s°2s?2p°3s®3p” electron of two groups of the neiboring elements is too large to to make
any conclusions again.

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).
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3. Y llpupoasi ogHo Jekao - CummeTpust

IIpo CumMeTpHrO B TEOMETPHYECKOM IMPOCTPAHCTBE (IZI€ M3MEPEHUSI OTHOCHTENIBHO 3JIeMEeHTOB CHMMETpHH -
IUIOCKOCTH, OCH U IIEHTPa, OCYIIECTBIISIIOTCS B I'€OMETPHUYECKUX EIMHMIAX) 3HaoT MHorue. IlocMorpute Ha
ce0sl B 3epKajo, U3MepbTe PacCTOSHHE OT KOHUMKA HOCA JO KOHYMKA IIPaBoro yxa. Takoe xe pacCTOSHHE J10
KOHUYHKA JIEBOTO yXa MOXKHO HE U3MEPATh (COKOHOMBTE BpEMs) - OHO OyJeT TaKuM Ke. A eclM OHO OKaXeTcs
BAPYT JPYTUM, 3HAYHUT BBl CEPbE3HO OOJIBHEI - BAC HAJ0 MPOBepUTh. Halo nKaTh NpUYMHEI HAPYIICHHUS CHMMETPHH.
Oro BpenHas Hapymennas CuMMeTpus.

B CeBepHLIX mHrpoTax COCHAa HJIH €JIb 4aCTO UMCIOT HCOAUHAKOBO I'YCTBIC BETBU IO OTHOIICHUIO K CTBOJIY.
HpI/I‘II/IHa HapylmeHuss CUMMCETPUU KPOHBI KPOCTCA B pas3IMYHOM PEIKUME MHCOJIALNU. OT0 1moJsie3Has
Hapyuiennas CI/IMMCTDI/IH - II0 HEeH JIETKO B Talire MO>KHO OINpCACIINTL T'A€ K0T, a A€ CEBCP U HC 3a6ﬂy)11/m>c51.

HpO CI/IMMeTpI/IIO B HOPOCTPAHCTBEC, I'IC UBMEPCHUA OCYIIECTBIIAIOTCA B q)HSH‘IeCKI/IX WJIN XUMHWYCCKUX C€IHHUIax
MapaMeTpoB OOBEKTOB 3HAIOT HEMHOTHE.

3.1. Bcé Hayanoch € 3JIeMEeHTAPHbIX YaCTHIL

Ho usBectHOCTS [lapamerpndeckoit CHMMeETpHH JIMIIb B Y3KHX Kpyrax He ymanseT e€ 3HaueHus. [Ipocro momnroe
BpEMS 3TOT BUJ CHMMETPHHU OCTABAJICS NIPEAMETOM IIPUCTAIBHOTO BHUMaHus (pu3uKkoB. M HazpiBanach 3Ta
Cummerpus YHuTapHOii ¢ ab6peBuarypoit (SU). Yxe B 60-¢ ropl, Korna ObUTH H3BECTHBI TOJIBKO TPHU U3 IIECTH
copTa KBapkoB (u, d, s), ObUIM MOCTPOEHBI HepBble KoMOMHaTopHbIe MynbTUIIeTs (Fig.1) [4]:

uuu

ddu : ssu

ddd dds dss SSS

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

Fig.1. Combinations of three u, d or s quarks forming baryons with a spin -¥ form the uds baryon decuplet

Io Mepe co3manusi Bcé Goiiee CIOXHBIX MOJENCH 3JIEMEHTAPHBIX YACTULl OBLIM IIOCTPOCHBI M 00JIee CIIOKHBIC
myneTHIDIeTHl of quarks (Fig.2):


http://en.wikipedia.org/wiki/Up_quark
http://en.wikipedia.org/wiki/Down_quark
http://en.wikipedia.org/wiki/Strange_quark

Fig.2. SU(4) multiplets of baryons made of u, d, s, and ¢ quarks. (left) The 20-plet
with an SU(3) octet. (right) - The 20-plet with an SU(3) decuplet.[5]

Pa3zmMernenue 3THX U APYTHX MYJIbTUIUIETOB B IIPOCTPAHCTBE UX NMAapaMETPOB NMPHUBEJIO K PSIIY OTKPBITHHA U
JlanbHEHIIeMy [TPOrpeccy B TEOPHH M NpaKTHKe 3eMeHTapHbl yactu (Fig.3):

total angular momentum
J p = 32+ baryons

1 ddd ddu duu uuu
1,232
Rest mass
(MeVi/c ?)
0 dds uus
1,387.2 1,382.8
total angular momentum
-1 uss J p =12+ baryons
1,535.0 1,631.80 939.56 938.27
ddu duu
(neutron)  (proton)
2l
SSS 1,672.45
1 1 1 1 1 1 1

-312 -1 ~1/2 0 1/2 1 312 Iz
Isospin component

A combination of three u, d or s-quarks with a total spin of 3/2 form the so-called
baryon decuplet. The lower six are hyperons. S = strangeness, Q = electric charge

Y is the hypercharge {the sum of strangeness (8), charm {C}, bottomness (B’),
topness (T), and baryon number (B)}. Mathematically, hypercharge is Y = S+C+B’+T+B

Fig.3 Ilo ocu opAanHAT B 3THX CXeMax OTJIIOXKEHA CyMMa CTPAaHHOCTH U OapHOHHOIO 3apsija, o ocH abeuucc -
OpOeKIHs n3ocnuHa yactuil. CHHUM BETOM 0003HAYCHBI MacChl OKOs OapruoHoB (Rest mass - RM).

Kak merkxo 3aMETUTh, U1 OTOrO Ciiydasd MOKHO 3aliucaTtb 3aKkoH COXpaHeHI/Iﬂ BTaKOﬁ, Hanpumep, (bopMe:
RM(dss) - RM(dus) = RM(uss) - RM(uus)
3.2. ... Ho, K coxajieHu10, HA0JIT0 M OCTAHOBUJIOCh...

Kazamock ObI HaIO CII€OBATH JAJIbIE - COCTABIIATH KOMOMHATOPHBIC COCIUHEHUSI M3 MPOTOHOB U HEWTPOHOB (C
AJIEKTPOHAMH) U pa3MeIIaTh UX B COOTBETCTBYIOIIEM MPOCTPAHCTBE (U3NYECKUX U XUMUYECKUX apaMeTpOB.
Ho at0 6bu10 cienano numps moutu 20 net cycts [6][7].



dopmanbHas CTPYKTypa TAKMX COSAMHCHHUN BBITIISANUT clieayroiuM oopaszom (Fig.4):

COMBINATORIAL MODEL
NUCLEI, ATOMS, ISOTOPS AND IONS
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There are NO stable nuclei /e v
/ 50

with the mass 5 and 8 units The total number of nucleons in the nucleus
it is called the MASS NUMBER -A=N+2Z
Nuclides with the same mass number,

but different proton-neutron composition

called ISOBARS

L PP I PP PP

If we make all possible combinations of two different objects - P and N
to obtain a series of repetitions:

PP - PN - NN
PPP - PPN - PNN - NNN
PPPP - PPPN - PPNN - PNNN-NNNN
PPPPP - PPPPN - PPPNN - PPNNN - PNNNN - NNNNN
etc.

Fig. 4. Frame of nuclei of chemical elements, chemical elements themselves, and their isotope ions. Red circled
stable isotopes.

Yem 310 mpecraBiieHue Jydiie o0menprHsaToro "tadbauynoro” u nouemy O0pa3oBaTebHbIN MTPOIECC W3HAYATBHO
ClieyeT BbICTPauBaTh TAKHUM 00pazoM?

[ ] BO-HepBBIX, TaKO€ MPECACTABJICHUC CUCTEMATHKHA ANCP XUMUYCCKUX JIEMEHTOB, CAMUX XUMHNYCCKHUX
3JIEMEHTOB, HX MU30TOIOB U MOHOB HaxoJuTcs B pyciie KomOuHaTOpHOTO MeXxaHn3zma DBOJIOIHA
MartepuansHoro Mupa. 1 B O6pazoBatebHOM Iporecce 3TOT (HaKT Hy>KHO ITOCTOSTHHO ITOTYCPKUBATH.

e Bo-BTOpHIX, Takas popMa BKIIOYAET H3HAYAIBHO IMpecTaBicHue u 00pa3 Homology - O0menayyHOro
TIpenckazarenpHOro Mexannsma DBoroIMU MatepuanbHoTro Mupa (ropasno 6osiee Tiry0oKoro mo
cpaBHenwuio ¢ [Tepuoauueckoit CuctemMoit DJIeMEHTOB).

[ ] B-TpeTI)I/IX, pasMEnICHNe KOM6I/IHaTOpHO BBICTPOCHHBIX TOMOJIOTHYCCKUX PAa0B AJAEP U COOTBETCTBYIOUINX
YaCTHUI[ B MPOCTPAHCTBE UX (PU3UKO-XHUMUYCCKHX [TAPAMETPOB MPOSBISICT OJJHY M3 CAMBIX Ba)KHBIX



cummerpuii [Ipupoas! - Yautapuyto Cummerputo SU (n). A, Kak U3BECTHO, U3 CHMMETPUH CIEIYIOT

3axons! CoxpaHeHHs, KOTOPHIEC CYIMIECTBEHHO O0JIETYaroT MPOIecC MO3HAHUS.
e B-ueTBepTHIX, B KOMOWHATOPHO-TOMOJIOTHYECKOM TPEACTaBICHNH 3aJI0KEHO IPOCTOC MHEMOHHYIECKOE

IMpaBHJIIO:

1. Any set of all material objects interacting in a confined space, form Combinatorial Compound.

o

Under certain environmental conditions Combinatorial connections become long-lived combination.

3. These Combinatorial Compound become a set of objects that interact to form a compound of the following

combinatorial complexity level of combinatorial compounds.

etc.

51 HactamBaro Ha TOM 4TO TabIMYHOE MPEACTABICHNE XMMHUIECKUX 3JIEMEHTOB HE IPOSBIISIET HUKAKOTO
¢usmueckoro cmbicia. Ho ecnu BBl pa3MecTHTe MO€ KOMOWHATOPHOE MPEACTABICHUE B CHCTEME 0a30BBIX
(u3MUECKUX MTapaMeTPOB, BBl HAIIETE MACCy COXPAHSIONINXCS BEIMUNH KaK IS SIAEP, TaK U IS CAMHX JJIEMEHTOB

U UX MHOI'OUYHMCJICHHBIX HOHOB

B sTOM citydqae MO>XKHO OOHApyYKUTh HHTEPECHBIE 3aKOHOMEPHOCTH. Hampumep, Ui MOTEHIINATIOB HOHN3AIMH (CM

Ta6m. 1)

Table 1. 3aKOHOM€pHOCTI/I B IMOTCHIIMAIaX NOHU3AaUU U UX PABHOCTAX AJIA XUMHUYCCKUX 3JICMCHTOB C Z ot 1 a0

20.
1 2 3 4 5
The
differen
ce
between
Dependence iontirz]gtio
of the values n
of the potential The difference
ionizati between the values
nur;:—t?:r of fr:]lf: ;)c:]tgr?':il":l)lrs] s (if tthe obtained in the
protons, al of the 1st S column 4 between
the ele | electron from electron adjacent elements
nuclear me the nucleus from the
charge Z | nt (lisAz) for T?CI)E,[L:)S [1i (A2) - li(Az)] -
ele?en;szvg'th the two [1i (Aze1) - 1i (Az:2)]
=1- ; V)
neighbo C
(ev) ring
elements
lis (Az) -
IlS(AZ+l)
(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) 26,36
(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-O) 26,41
(N-O) 204,358

8 @) 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) 27,42
(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 2304,08 (Mg-Al) - (Al-Si) 27,561
(Al-Si) 369,028

14 Si 2673,108 (Al-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-CI) 27,757
(S-Cl) 452,094

17 Cl 3946,193 (S-CI) - (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) 27,99
(K-Ca) 535,807

20 Ca 5469,738

I'paduyuecku 5T JaHHBIC BBITIISAIAT CICAYIOMIEM 00pa3oM:




Dependence of the values of the ionization potentials of the 1st electron from the
nucleus (I1S A &) for elements with Z = 1-20
(eV)

L

5000 ¥

40040 W

2000 -

1000 *‘,*
L

D_.l 7T T T T TrrT1r 17111117 T T 17T 17T 17 1717 17 17T 17T 717T'7T 17" T T T 1T T T1T71

12345078 91011121314151617181920212223242526272829303132333435303735839

Fig. 5. Dependence of the values of the ionization potentials | (eV) of the 1st electron from the nucleus for elements
with Z = 1-20

The difference between the lonization potentials of the 1-st electron from the nuclens
(I15) to the two neighboring elements.
IS (AF) - IIS(AZ+L), (eV)
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Fig. 5. The difference between the ionization potentials | (eV) of the first electron from the nucleus to the two
neighboring elements: 1;5(H) - I35(He), 135(He) - 135(Li), 15(Li) - 1,5(Be) and so on.



The difference between the values obtained in the column 4 between adjacent elements
for the 1st electron from the nucleus
[T (AZ) - {AZFL)] - [I {AZ+]) - T (AZF2)], (eV)

295
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Fig. 6. The difference between the values the ionization potentials | (eV) of the first electron from the nucleus: ts:
[Ils(H) - Ils(He)] - [Ils(He) - Ils(l—i)] and so on.

Hpoz[enaB AHaJIOTN4YHBIC paC‘IéTBI U IMOCTPOCHUA IUIA CICAYHOMUX OT sApa 3JICKTPOHOB, HCTPYAHO y6e,E[I/ITLC$[, qTO
(1) [1i (A2) - li(Az+1)] - [1i (Az41) - 1i (Az+2)] = const,
rae l; - ionization energy of (i) electron of the atom A; with atomic number Z.

A PAaBEHCTBO (1) €CTb HC YTO MHOC KaK 3aKOH COXpaHCHUS 11 NOTCHIHNAJIOB NOHHU3alluH, KOTOpHﬁ B
COOTBETCTBUU C TeOpCMOﬁ HCTTCp CJICAYCT U3 COOTBeTCTByIOH.[efI CUMMCTPUU JII XUMUYCCKUX IJICMCHTOB.

[Mpnuém, ecam Ui MEpBBIX ABYX (CUMTAs OT sIpa) JIEKTPOHOB KOHCTAaHTA B paBeHCTBe (1) mpuMepHo paBHa 27
3B, (two 1S electrons) , To mst 3-10 3JeKTPOHOB 3Ta KOHCTaHTa paBHa puMepHO 7 3B (2S and 2P electrons), a
st 11- 15 anexktpoHoB - npumMepHo 3 3B. BoT oHo noaTBepxaeHue "cno€Horo 3J1eKTpoHHOro nupora'!

Ho rimaBHOE COCTOUT B TOM, YTO B 3TUX 3aKOHOMEPHOCTSIX JIETKO OOHAPYKUBAIOTCS "MOJ03pUTEIHHEIC"
(BRIMaaromye U3 OOIIeH TeHACHINN) 3HAYCHUS U Pa3HOCTEH MOTCHIMATIOB HOHHU3ALUH (CM. pHC. 6):

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

3HaYeHHUE JKe MMOTCHIINANIA HOHI3AIMK BTOPOTO OT sIIpa AieKTpoHa 1t atoma ¢ropa (F) paaoe 935,8+0,3 »B.
yKa3aHHOE B CIIPaBOYHHUKE [§] M BOBCE 0KA3aJI0Ch HEBEPHBIM (KaK BIIOCIIEICTBIHU OKa3ajock [9] oHo paBHO 953,886
5B - odeBHIHAs OmeUaTKa).

MoskHO ObLTO OBI OoJee HO,Z[pO6HO OCTAaHOBHUTHCA M Ha aHAJIN3€ BCCX OCTAJIbHBIX ITIOTCHIIMAJIOB HOHH3AIUH
aTOMOB, HO MbI OIr'paHUYNMCH B ,ZIaHHOﬁ pa60Te TOJIBKO IMPUBCJACHNUCM rpa(bnqecxoro MaTtepuajia:



The difference between the values obtained in the column 4 between adjacent elements
for the 2nd electrom from the nuclens
[T (AZ) - {AZFL)] - [I {AZ+]) - T (AZF2)], (eV)
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Fig. 6a. 3necs HabMOAAaEM PETYISIPHOCTH B M3MEHEHHSIX PACCMATPHBAEMOr0 IapaMeTpa.

TheThe difference between the values obtained in the column 4 between
adjacent elements for the 3nd electron from the nucleus
[Ti (AZ) - L{AZ+1)] - [1i (AZ+1) - Ii (AZ+2)], (eV)
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Fig. 6b. 3nech HabMOJAIOTCSA MOAO3PUTENIbHASL HEPETYISIPHOCTh B H3MEHEHHUAX PACCMATPUBAEMOr0 IMapaMerpa Uil
snauenuit {[I(S) - I(CI)] - [I(CI) - I(Ar]} and {[I(CI) - I(Ar)] - [I(Ar) - I(K)]}, koTopas TpebyeT 0OBsICHEHHI.



The difference between the values obtained in the column 4 between
adjacent elements for the 4th electron from the nucleus
[Ti (AZ) - Ti{AZ+1)] - [1i (AZ+1) - 1i (AZ+2)], (eV)
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Fig. 6¢. 3nech Takke HaOMIOMAIOTCS IOJO3PHUTENbHAS HEPETYIIPHOCTh B M3MEHEHUSIX PACCMATPHBAEMOTO
napametpa i 3Hadenuit {[I(Cl) - 1(Ar)] - [1(Ar) - I(K]} and {[I(Ar) - I(K)] - [I(K) - I(Ca)]}, xoTopast Toxe
TpeOyeT OObICHEHHIA.

30

25 hd

20 The difference between the values obtained in the column 4 between
adjacent elements for the 5th electron from the nucleus

Fig. 6¢. 31ech OTKIOHEHHS OT PEry/SIPHOCTH B M3MEHEHHSIX PACCMATPHBAEMOr0 MapaMeTpa HacCTOJIBKO
Be3sBaronm it 3Havennit {[[(Na) - I(Mg)] - [I(Mg) - I(AI]} and {[I(Mg) - I(AD)] - [I(Al) - I(Si)]} and {[I(Al) -
I(Si)] - [1(Si) - I(P)]}, uto 3TH 3HAaYCHHUS CKOPEH BCErO OMMOOYHBI.



The difference between the values obtained in the column 4 between
adjacent elements for the 6th electron from the nucleus
[Li (AZ) - I(AZ+1)] - [Ti (AZ+1) - Li (AZ+2)]. (eV)
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Fig. 6d. [l 6th snekTpoHa HAGIIOMAOTCS TIOM03PUTENbHAS HEPETYIAPHOCTE B M3MEHEHUAX PaCCMATPHBAEMOTO
napametpa st 3Hadenuii {[I(Ne) - I(Na)] - [I(Na) - I(Mdg]}, {[I(Na) - I(Mg)] - [I(Mg) - I(AD]} and {[I(Mg) -
I(AD] - [ICAl) - 1(S)]}.

The difference between the values obtained in the column 4
between adjacent elements for the 7th electron from the
nucleus
[li (AZ) - WAZ+1)] - [1i (AZ+1) - Ti (AZ+2)], (eV)
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Fig. 6e. ns 7th anexTpoHa HaOIIOAIOTCA MOAO3PHUTEIbHAS HEPETYSIPHOCTh B U3MEHEHHSX PACCMATPHBACMOTO
napamerpa st 3Hadenuid {[I(N) - 1(O)] - [I1(O) - I(F]} and {[I(F) - I(Ne)] - [I(Ne) - I(Na)1}.



The difference between the values obtained in the column 4
between adjacent elements for the 8th electron from the nucleus
[li (AZ) - I{AZ+1)] - [1i (AZ+1) - Ii (AZ+2)], (eV)
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The difference between the values obtained in the column
4 between adjacent elements for the 9th electron from the
nucleus
[Ii (AZ) - Li(AZA+1)] - [Ii (AZ+1) - 1i (AZ+2)], (eV)
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The difference between the values obtained in the column
4 between adjacent elements for the 10th electron from
the nucleus
[Ii (AZ) - li(AZ+1)] - [Ii (AZ+1) - Ii (AZ+2)], (eV)
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The difference between the values obtained in the column
4 between adjacent elements for the 11th electron from
the nucleus
[Ii (AZ) - Li(AZ+1)] - [1i (AZ+1) - Ii (AZ+2)], (eV)
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The difference between the values obtained in
the column 4 between adjacent elements for the

12th electron from the nucleus

[Ti (AZ) - Ti(AZ+1)] - [Ti (AZ+1) - Ti (AZ+2)], (eV)
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The difference between the values
obtained in the column 4 between
adjacent elements for the 13th electron
from the nucleus
[Ti (AZ) - li(AZA+1)] - [Ti (AZ+1) - Ti
(AZ+2)], (eV)
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The difference between the values
obtained in the column 4 between
adjacent elements for the 14th
electron from the nucleus

[li (AZ) - i(AZA+1)] - [li (AZ+]) - Ti
(AZ+2)], (eV)
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The difference between the values
obtained in the column 4 between
adjacent elements for the 15th
electron from the nucleus
[Ii (AZ) - i(AZ~+1)] - [1i (AZ+1) -
Ii (AZ+2)], (eV)
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B 3axutogeHnu 3T0ro paszena XoTeaocs Obl OTMETHUTD, YTO MOJ00HBIE 3aKOHOMEPHOCTH HETPYIAHO OTHICKATh U IS
JIpyrux (U3MYECKUX U XMMUYECKHX CBOWCTB aTOMOB M UX HOHOB U CO3/1aTh JOCTOBEPHYIO
CaMOKOppeNupyoIrytocs 6a3y TaHHBIX.

IIpupona ¢yHaaMeHTAJbHO NMPOCTA B CBOUX MHOKECTBEHHBIX IIPOSIBJICHHSX.

3.3.... 1 npoaoxuioch Ha MpUMepe MOJIEKY.I...

[IpakTryecku 1060 00bEAUMHEHNE ATOMOB - MOJIEKYITY - MOXHO MPE/ICTABUTH B KaU€CTBE 3JIEMEHTa ['OMOJIOTHH
[10]. 3zech xoTenOCH OBI 3aMETUTH, YTO MOHATHE | OMOJIONTMH OTHOCHTCSI K TAKOMY O'POMHOMY YHCITY TIPUPOIHBIX



06’I>GKTOB 1 TCOPCTUUCCKUX HOCT’pOGHHﬁ, YTO yCTapeBLIMC NPEACTABICHUS B MHOTOYHCIIEHHON XUMHYECKOH
JUTEpaType BBI3BIBAIOT JIMIIH cokaneHus. Hanbonee pazymuoe n obimee onpenenenne ['omororun qaHo B pabote
[11] : Homology - the quality of being similar or corresponding in position or value or structure or function.
T'omonoruu sIBISIOTCS OCHOBOM OTBICKaHUSI MHOTHX 3aKOHOB IIpuposbl.

T'omonoruei sBAsSETCS U KaXKIbIM U3 PAIOB XUMUYECKUX COCIUHEHUI:
LiF - LiClI - LiBr - Lil
NO;- NOS - NS,
Al,O; - AlGa0;- Ga,03
CH,4 - CH3F - CH,F; - CHF; - CFy

dopmanbHasg CTPYKTypa TOMOJIOTHYECKUX PSAA0B ISl U30CTPYKTYPHBIX U30BaTI€HTHO3aMEIIEHHBIX MOJIEKY -
raJoreHMEeTaHoB - IpejcraBieHa Ha Fig. 7:

Fig. 7. This is an illustration of all possible combinations of five different objects with 4 repetitions. Building such a
structure allows for more intuitive form to submit a combinatorial nature, such as the family of halogenated
methane.[12]

Ju1st aTOro0 Kilacca MOJIEKYJI MOKHO 3allMCaTh CUCTEMY YPaBHEHUI THUIIA IPUBEIEHHBIX HIXKE:
A(CH3F) - A(CH3ClI) = A(CH3 Br) - A(CH3J)
Wm, B dpopme 3axona CoxpaHEHHS:
(2) [A(CH3F) - A(CH3CI)] - A(CH3Br) - A(CH3J) = const,
rae A - Hekuid (PU3UUSCKUHN MM XUMUICCKUN TTapaMeTP MOJICKYJIBL.

Hamu 0110 MOKa3aHO YTO LTSI TOMOJIOTHIA H30CTPYKTYPHBIX N30BAJICHTHO 3aMEIIEHHBIX MOJIEKYII CYIIECTBYET
Yuurtapuaas Cummerpust SU(n) [13], u3 KoTOpoii U ciieyeT npuBenEHHBIN Bbiie 3akoH COXpaHEHUs B BUC
CHCTEMBI ypaBHEHNUH , MOJo0HBIX (2). Takasg cucTrema ypaBHEHHH ITO3BOJISICT IPOU3BECTH HE TOJBKO KOPPEISALIHIO
CYIIECTBYIOIINX (GU3NIECKUX U XUMUYECKHX MTapaMeTPOB MOJIEKYJI, UX PAIUKAIOB M HOHOB, a TAKXKE MapaMeTPOB
UX PEaKIMOHHOW CIIOCOOHOCTH, HO 1 OOHAPYKUTh HEIOCTOBEPHBIC TaHHBIE.

3.3. Janbue - 0oJsiblIe 1 HHTEPECHee

W3BecTHO, 4TO M3 OOIIETO YHCIIA CIOKHBIX MOJIEKYJT HanboJiee Ba)KHBIMH B IUIAaHE CaMOBOCIPOH3BO/ICTBA
BBIJICJIMIIACEH TTOJIMMEPHBIE IIETIOYKN U3 a30THCTHIX OCHOBaHMU - AneHuH (A), I'yanus (G), Tumusn (T), Lutosun



(C), Ypamun (U). Ilpu atom Habop u3 A,G,C,T - obpasyer monmmep JJHK, a HaGop A,G,C,U obpa3syer noiumep
PHK.

Oxka3zanocs, 4T0 UMeHHO 64 Tpoiiku a30THCTBIX OCHOBAHUI MOJHOCTHIO "MEPEKpHIBAIOT" BCE KU3HEHHOBAXKHBIE JIs
cuHTe3a 0eiKkoB 20 aMHHOKHCIOT. A MOCKOJIBKY pacIiojioKeHHe a30THCTHIX OCHOBaHuil B nonmumepax JIHK u
PHK "ycnoBHO nuHeiHOE" , TO Cpeau BCeX BO3MOYKHBIX KOMOMHATOPHBIX OTIEpPAalAil - COUYETaHMUs, IEPECTAHOBKH,
pa3MenleHus U nepednciicHns - IIpupoaa BeiOpana KOMOWHATOPHBIN BapHaHT: Pa3MerieHus ¢ MOBTOPEHUSIMHU.

®opmansayro Cucremy romosorndeckux psigos PHK , cienyss koMOMHATOPHBIM M TOMOJIOTHYECKUM
MIPEACTaBICHUSIM, MOXKHO CKOHCTPYHPOBAaTh TaK Kak IMoka3aHo Ha Fig.§.

GAG

AAG 6uG UGG

GAA (yswy ~ (CB (Vallv) (TreM)  GuU

(GIW/E) (Vainv)

cGe —_—
AGA Glie) (Cys/S)
(Arg/R) GCG
UAA  (Ala/A) ",
) (TyrrY)
AUA
uc

lle/l)
et Ser/S,

CAA CcGC cuu
(GIn/Q) Acc (Arg/R) (Leu/L)
hr/T)
cAc dte

(His/H) (Ser/s)

cuc
(Leu/L)

Fig.8. The structure of homologous series of codons. Codons, specify which amino acid (in brackets) will be
added next during protein synthesis..

Yem 3T0 mpecTaBiieHHe JIydlle OOIIENIPHHSITHIX U3BECTHBIX HCKYCCTBEHHBIX TaOJIMUHBIX BapuaHToB [14] ?

®  Bo-mepBbIX, TaKOE NMPECTABICHNE CUCTEMATUKH KOJJOHOB HAaXoauTcs B pyciie KomOunaTopHoro
Mexanunzma DBosmoiinn Marepuansioro Mupa. M B OGpazoBarenbHOM npoiiecce 3ToT (hakT HyKHO
MOCTOSIHHO TIOTYEPKUBATb.

e Bo-BTOpBIX, Takas popma BKIOYAET npeacrasicHue u oopaz Homology [10] B reretuke - O01eHaAyIHOTO
IIpenckazarensHoro Mexanuzma DBosouuu MarepuaibHoro Mupa.

e  B-TpeTbuX, pa3zMenieHue KOMOMHATOPHO BHICTPOSHHBIX TOMOJIOTHUECKHUX PAJIOB KOJOHOB IPOSIBIISET
BeCbMa MHTEPECHBIC MYTALMOHHBIC U OMOXUMHYECKHE 3aKOHOMEPHOCTH, B KOTOPBIX TEHETHKAM eIIe
npeacTonuT pazodparbes (eM. Fig. 9.)

Hwmxe mpemcraBiieHsl BCe BO3MOXKHBIE Tiepexo sl st ocHoBanuii PHK - A,G,C,U:

C Y G U A U

C—=6G- G A



http://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D1%87%D0%B5%D1%82%D0%B0%D0%BD%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B5%D1%81%D1%82%D0%B0%D0%BD%D0%BE%D0%B2%D0%BA%D0%B0
http://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D0%B7%D0%BC%D0%B5%D1%89%D0%B5%D0%BD%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B5%D1%87%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5_(%D0%BA%D0%BE%D0%BC%D0%B1%D0%B8%D0%BD%D0%B0%D1%82%D0%BE%D1%80%D0%B8%D0%BA%D0%B0)
http://en.wikipedia.org/wiki/Protein_synthesis

B 0outee moaHOM BapuaHTC CprKTypa JUTA TIEPEXOJ0B MEKAY KOJAOHAMU C 3amenon C-U BBITJIAAUT CJICAYIOIINUM

AGG AUG
(Arg/R)
CO AGU AGU
. (/)

ACG
AGC

obpazom:

ACU
AUC

(Thr/T) ?
CGG

(Arg/R)

GAG
(GIlu/E) UAG

GAA GA Guu

(Val/v)

GAC GCG
GCA (Ala/A)

AA
(C-K) Gce
(Ala/A)

CGC CAU

(Arg/R) @
e Il ¢

cuc
(Leu/L)

Fig.9. The structure of homologous series of codons (3amena C-U).

KenTbIMy TUHHSAME Ha BBIICIPUBEICHHON CTPYKTYpE ITOKa3aHbl MEPEXopl MeX Iy KomoHamu (3ameHa C-U), mpu
KOTOPBIX PAa3HHUIIA B KOJIMYECTBEHHBIX (M.0. KaUeCTBEHHBIX) XapakTepucTukax (M) yka3aHHBIX KOJIOHOB JIOJDKHA
COXPaHATHCS:

(3)  M(CUC - Leu/L ) - M(CUU - Leu/L) = M(UCC - Ser/S ) - M(UCU - Ser/S)

B atoii popme [puposaa 3amporpaMMupoBaia MHOKECTBEHHBIC MYTAIIMOHHBIC [TPOIECChI, KOTOPHIC PUBEIU K
OTPOMHOMY Pa3HOOOPa3MIo KJIAcCOB, BUJOB MpeacTaBuTeNeH Guiopsl u payHbl. 1 STHOCOB.

Hwxe npeaicTaBiieHsbl Bce Epexoabl MeXIy KojoHaMu B KOoTopsix Llutosun (C) 3amensiercs Ha Yparw (U).

910 PoncrBennsble Ilepexoabl - mepexobl, NPH KOTOPHIX M3MEHEHH CBOICTBA OJUHAKOBBI HJIH MOXO0KH
(Ba’HO /1 AaHAIU3Aa MyTaLMii):






AHaIOTHYHEIM 00pa30M MOYKHO ITOCTPOUTH POACTBEHHBIE MIEPEXOIBI M UL APYTHUX 3aMeH - Kak B ciaydae PHK,
Tak u B ciryyae JIHK.

IIpencrapnenne JXH3HEHHO-BaXXHBIX COCIWHEHWH B TAKOM BHIC OYECBHIHO M 3aKOHOMEPHO YKIIAIBIBACTCS B

"O6myro Cxemy paboTsl [Iprpomsr" - KBapKH, aTOMBI, IIPOCTBIE MOJIEKYIBI, CIIOKHBIC MOJIEKYJIBI, TOTUMEPHI,
OHOTIOTMMEPEL..

Hano 3ameruts, yro KomOuHaTOprka cama no cede - 3To Tabiauiia yMHOXKEHUS, 32 HEell HUKaKoro (u3nueckoro
cmbicia. TouHO Tak ke KaK B TAOJIMYHOM IIPEACTABICHUN KOJOHOB. DTO MIPOCTO YAOOHAs HAa CErOAHAIIHUN J1eHb
oOwenpuHsaTas GopmMa IpeICTaBICHHSI.

3a TEM, UTO MIpeiararo s, CTOUT CTPYKTYpa roOMOJIOTUYCCKUX PSAAOB KOAOHOB, CUCTEMA POJACTBCHHBIX
TOMOJIOTUYCCKUX PAA0B, 3aKOHBI COXPAHCHUSA U CI/IMMeTpI/lH - HCHTPAJIbHBIC TOHATHA B HAYKE, HAYWHasA OT
QJICMCHTAPHBIX YaCTHUIl 1 JAJICC .
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