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Abstract

I represent continuation of my previously published work: 1701.0488. It presents the
structures of atoms: Hydrogen(H);isotopes of Helium(He) including Alpha particles;
Beryllium(Be); Oxygen(O); Carbon(C), with deciphering of their specifics covering the basic
understanding in the structure of matter:

- images of "orbitals" of electrons and their "spin";

- redundancy of the mass of an atom - as redundancy in understanding of "neutrons";
- radioactivity;

- state of matter - liquid, solid;

- expansion and contraction of matter;

- superfluidity;

as well as some of their interactions, including water molecules.
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STRUCTURE OF MATTER

ANNOTATION

I represent the continuation of my previously published work: 1701.0488, at this source of the
publishing house.

It presents the structures of atoms: Hydrogen (H); isotopes of Helium (He) including Alpha
particles; Beryllium (Be); Oxygen (Q); Carbon (C), with deciphering of their specifics covering
the basic understanding in the structure of matter:

- images of "orbitals" of electrons and their "spin";

- redundancy of the mass of an atom - as redundancy in understanding of "neutrons";

- radioactivity;

- state of matter - liquid, solid,

- expansion and contraction of matter;

- superfluidity;
, as well as some of their interactions, including H,O water molecules.

DESCRIPTION
The basis in the description will be a particle LAS with its elements L and S consisting of a

structural filler (TE,TP)¥ - a thermal medium, represented by its temperature value TE* and
pressure TPF of a critical value.

Since the elements L and S are represented by the opposite values of their (TE, TP) +:

(TE, TP) ; (TE, TP)*, then their interaction-connection: «—, is an element of “annihilation” in
the action (TE, TP) «— (TE, TP)*.

And its threshold will be (TE, TP)* of the environment.

This connection is provided by "quarks” - open places: "holes" on the surface of these
elements: d; {ul}; {u2} and d; {ul}; {u2} through which they contact (TE, TP)T with the
environment (TE, TP)*.

We will consider the particle LAS using its image in the form of a described ball - the outer
edge of the "moment” of the action a (¥} of the mode, which is presented later:

Yd

Its "directionality” will be considered as the axial direction from d to d.

The area of the “quark” action surface {u2 < u2} will be denoted by {u2}.

Through {u2} there is a compound from the set LAS: {LAS}, which is an atom of a substance
and redistributes (TE, TP)¥ of each particle throughout its image.

The interaction of L and S in the particle LAS always has a relative spatial arrangement.

This defines the "norm" {u2}.



It has its own (TE, TP)*P and a change in the value of the environment (TE, TP)* upward or
downward entails its increase or decrease - "cooling” or "warming" by this its (TE, TP) P
respectively.

Thus, the particle LAS is increased or decreased in size as the result of changes in the ambient
temperature due to the distance between its elements.

This is the rationale for the expansion and contraction of matter.

The interaction of "quarks” {ul « ul}, {u2 < u2} of elements L, S of the particle LAS has a
"spiral” direction and, accordingly, the particle itself performs axial oscillatory motion through
the middle {ul « ul}.

A change in the "norm" {u2} entails a change in the indicated "spiral stretch” and its
consequence: "expansion" or "damping” of the oscillatory motion of the particle.

In addition, from the activity of the action of "quarks" of the particle LAS: d « (TE, TP)*; ,
d — (TE,TP)*, its spatial advance takes place in the direction from d to d.

They determine the internal “pulsation” and external oscillation of particles LAS in the set of
their compound {LAS}.

We omit the view of the first one from consideration due to the bulkiness of its presentation.

Functionally, the particle LAS goes through a closed cycle:

e a(®) > ...

- ot () - mode: to continue the completion of the a (*) mode.
This is the period of activity of the "quarks" of elements L and 8 with the fulfillment of the
structural filling of their "weakened" surface from the interaction {ul «— ul}, {u2 < u2} and
d — (TE, TP)*, d — (TE, TP)*;

- o (*) - mode: in continuation of the end of the a () mode.
This is the moment of blocking the activity of "quarks" and the formation of particles ¢
(electron), ¢ (orbital of a positron) and ¢’ (orbital of an electron or a quantum of light), e
(positron) from the differentiated "weakened" surface of elements L and S in its subsequent
structurally mutual interaction by "annihilation".

Since the formation of e (electron), ¢” (its orbital) is discrete, from cyclic passage, their
appearance followed by "annihilation" passes through a spatially point image in the pair (e’e").

This image determines the full "orbital" of the electron e .

The electron e and its orbital ¢" are the product of a part of the detached “weakened” surfaces
of the elements L and S of the particle LAS surrounded by “quarks” g, d obtained at the moment
a (*) of a closed cycle. )

And the "spin" of the electron e is determined by its direction (€,c") at the moment « (*) in
relation to the adjacent:

(e',c+)$v;(e-,c+);& (e',c*)g‘\}-‘f/ (€5¢)n
(€,6)an(E,6 )= 1 2[enes] CRIICR R (PN

Now let's move on to the description of the atoms of matter.
Hydrogen (H).
The Hydrogen atom (H) is represented by a particle LAS with spatial displacement of two
types, and the connection through {u2} forms a pair Ha:




o

Subsequent free connection of H with H; is impossible due to the inhomogeneity of the "load”
from the connection through {u2} of internal and external particles.

But when such a connection is closed, already of a forced nature, it is possible to obtain its
liquid image and possibly further.

Helium isotopes (He).

The next option for connecting two LAS is:

g‘(

[€'ae7A] = s1(1)

, which determines the Helium atom (‘He).
The angle of inclination of the elements L and S of the particles LAS is sufficient for the
interaction {ul < ul} in the action of the regime a (). .
When (TE,TP)*< changes, the "norm" {u2} in *He particles will decrease, which leads to the
convergence of the elements L, S in compounds, which ultimately translates to the standard form
of particles LAS with their opposite direction:

‘He:

. (TE,TP)*<< /[

;g‘

Their subsequent connection through {n2} and further d « d gives them a multiple {LAS} -
{*He} liquid state, where the spatial movement of particles passes to a common internal
"pulsation™:

{*He}:




If we give a definition of the state of a substance, then it will look like this:

- the liquid state of a substance is its free - gaseous state, transformed into the set {LAS} in its
interaction. And the solid one is its liquid state with the fixation of translational movements of its
elements.

With a subsequent decreasing value (TE,TP)* << of the environment, we obtain from {*He}
a "superfluid" state.

Let's analyze it.

The environment of any particle of the above compound is identical:

{*He}:(TE, TP)*<<
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With such a connection structure and minimization of "ripple" - (TE,TP)* <<, the design
allows any of its particles to move effortlessly horizontally and vertically, from external
influence, to the adjacent one, with its displacement in the similarity, thus passing the source of
influence .

Thus, this state is devoid of repulsive ability and has a flexible ability to move in space -
"leakage".

Now let's change the angles of joining the elements of the ‘He atom particles by 90°, we get a
(Alpha particle):

Changing the connection angles in L, S and "L,,’S broke the strong bond {ul < ul} and
{ul < ul } of their particles, and hence the mode a () itself with the passage of the entire cycle
of generating electrons, etc., thereby breaking apart the particles LAS, "LAS.

There is no "radioactivity" representing the "bombardment" of "burns" and "overcooling”
from the active "quarks" of the elements S and L in the a (Alpha) particle.

Since this particle has no directional - "bombing" direction
, and its shell with distance is extinguished by its own "annihilation".

The presumptive image of the next stable isotope, *He, takes the following form:
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It consists of one element S and two L: L, "L.

The angle between the particle S and L, "L will be ~ 45°-60°, which should allow the" quark "
{ul} of the element S to maintain an active state of the « () mode in conjunction with the" quarks
" {ul} and {{ul} of the elements L, "L for their subsequent formation of electrons (¢’,"¢’) and |
orbitals of positrons (¢,"¢’), and itself forming for them an electron orbital (¢*) and a positron ‘
(¢") in the subsequent superimposed by them structural “annihilation”.

Beryllium (Be).

The addition of elements L and S to an atom that are not connected in LAS forms an "excess
mass" of this atom.

And their interaction with a standard compound through {u2} of four particles LAS gives an
atom of Beryllium (Be) consisting of two options:

where:

L — {LLAS}: S — {LAS}: ‘L {LAS}: 'S — {LAS}:

{u2} <[{u2}s,{u2}s |; {u2}s ~>[{u2}a,{u2}al; U2} <[{u2}a,{u2}al; {u2}s —>[{u2}s,{u2}s]
do < [da, da] ds - [ds , d8] d«[ds,ds] dis > [da, dal

The connection of "Be & Be and Be 2" Be is done:

A

Be 2 Be: ) ‘ Be 2 “Be :

——

A\
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, where:

‘Be 2 Be: Be 2 'Be:
{ul}s-{ul}, deeds, doede (U2} pe2 (2}n, 5 {ulls-{ulbr dacda doacda {U2}pe? {u2pe
Compounds {(Be2Be) 2 (Bex2'Be)} give Beryllium substance {Be}:

The substance of Beryllium {Be} has a rigid structure of connecting its elements, since the
selected elements {S} and {L} in their compound do not allow particles from {L.AS} to perform

oscillatory movements.
~ Inits free state, the Beryllium atom (Be) receives the following characteristic to its electrons:

A _ e',é+ “x ~(eeM
RN (€50 3y (€
leges] = [Cxenl=H [€aea] =52() ; [enes] = s1(ty)

Oxygen (O).

For the set {LLAS} to be stable, its image must be “closed-symmetric”.
The flexibility in the closedness of the {LAS} connection gives only the connection through

{u2}, and the symmetry is chosen from the full coverage of possible LAS locations, but

corresponding to its number in {LAS}.
As a result, the image {LLAS} will have the shape of a "folded sheet" at 360°.

For {LLAS} of 8 particles LAS it will look like this:

O(TE,TP)*>>):

=5
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The particle joining angle along {u2} is 45°,

This is what the Oxygen atom (O) looks like.
Rotating this figure along {u2} we will obtain images that either lose symmetry about {LAS} in
the plane, or a more deformed image of a "folded sheet".
It is formed by the specified rotation from the increase in size of particles.
Thus, the O atom acquires a second free image at (TE,TP)* >> - high ambient temperature.
And in the compound, the O atom can change its image from the result of other interactions.
The "spins" of the electrons of the particles of the atom O are:

, and are defined as the directionality in the adjacent ratio (¢’,¢") of a pair of particles to each
other, obtaining: ™, the exception is particles with ¢ and "¢, because. they have no "contiguity" in
directionality, and the directions themselves are equivalent: 11.

The type of spatial motion of the O atom is defined as follows :

0O:
v - 'ﬁ,”‘é\““'“\
g - B B )/
\ /
C i yC

i

The directivity of particles in O is approximated:

- along the normal to the plane of its movement - to the bases of the cone, for a,’a, b,’h;

- in the direction of its movement - along the lateral conical surface, for ¢,’¢, d,-d.

This motion will be "circular" representing a set of "orbitals" of the form {S;} for (€",¢")
particles a, a, b,'b and form "loops" representing a set of "orbitals" of the form {P;} for (¢',¢")
particles ¢,'¢, d, d.

These views in single and double axial rotation along the bases of the cone and its lateral
surface will take the following image:



The spread of the angles of direction of the particles along the bases of the cone lead to the
2nd variant of the presented images.
Now we finally get the characteristics of electrons in O for its particles:

[ea.eal=sl(N) ; [e8,e 8] =52(N) ; [¢c.ec]=pl(!) ; [¢p,ep]=p2(N)

Diatomic oxygen (O»).

The connection between O and “O is as follows:

Here, the increasing initial non-uniform interaction O 2 "O from d « d and {u2} particles
leads them to a balanced form of maximum action, changing the very image of atoms.

In this compound, disconnected “quarks” of d, d particles form an unevenness of the
growing part of their “weakened” surface, and the interaction {u2} 2 "{u2} balances them.
Subsequent O with O, compounds are adequate in the continuation of a similar compound at
Hydrogen (H).

H20.
The connection of two H atoms with O occurs as follows:

-8-



With an increase in the ambient temperature - (TE, TP)* >>, the oxygen atom form O enters
into a compound with two hydrogen atoms H, "H through angular particles in the action d « d.

This increasing interaction, by approaching, transforms them into an image (O + H3), and its
subsequent interaction with homogeneous forms (O + H;) brings them to the final form {H,O}.

The hydrogen atoms in this compound combine their axial translational motion with the
particles of the compound in their general "pulsation”.

The angle between two H, "H atoms in the H,O compound is ~ 90°, and its scatter in the
vibration gives the required angle of ~ 104°,

The connection {H,O} for the example of two H,O will look like this:

Continuing the HO compounds, we obtain a complete coverage of one H,O and then its set
{H,0}:



, where the shaded "cubes" indicate the presence in them of a "bundle" of 4 hydrogen atoms
(H).

The set of {H,0} is “calm”, since each element of H,O in it carries an equal “load” in the
connection , not counting the boundaries of this set, which causes its "evaporation”.

With a decrease in the ambient temperature - (TE,TP)" <<, the deformed image of H,O
leads to attenuation of the internal "pulsation" {H,O}.

The water turns to ice.

And in the opposite action, {H,O} disintegrates.

Applying the above reasoning for the set {LAS} of 6 particles LAS, we obtain a Carbon atom
(©):
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CTPOEHUE MATEPUU

AHHOTAIUA
[Ipencrasnsio npoao/mkenne cBoel paboTs! OT ony6ukoBanHOK panee: 1701.0488 , Ha
JAHHOM MCTOYHHKE U31aTeIbCTBA.

B He# npencTasnens! cTpoeHus aToMoB: Bomopona(H); uzoronos [enusa(He) B Tom uncie
Ainbba yactuuer, Bepuming (Be): Kucinopona(O); Yraepona(C), ¢ pacmudposkoit ux
crieluGUKU OXBATHIBAIOIIMX OCHOBHbIC IOHUMAHUA B CTPOSHHH MAaTEPHH:

- 06pa3sl «opOuTaieit» 3IEKTPOHOB U UX «CIIHHY |
- #30BITOYHOCTE MACChl aTOMA - KaK U30bITOYHOCTh B IOHUMAHHH «HEHTPOHOBY |
- PaOHOaKTHBHOCTE ;
- COCTOSIHHE BEIIECTBA — XKHUIKOE, TBEPIOE ;
- pacCIIMpEHHE U CIKATHE MATEPHH |
- CBEPXTEKYH4ecTh ;
, & TaK )K€ HEKOTOPhIE UX B3aUMOAEHCTBHSA, B TOM YHCIIE MOJIEKYJIBI BOABI H,O .
OIIMCAHHUE

OcnoBoii B ormucanun 6ynet aBusThCA yacTuna LAS co cBouMH sneMenTamu L u S

COCTOAIMX U3 CTPYKTYpHOro Hanojuutend (TE,TP)* - TenioBoii cpeawt, nmpeacTaBieHHOro

CBOHM TeMmIiepaTypHbiM 3HayeHdeM TE¥ u nasnenuem TPF xpuTHUECKON BETHYHHB! .
Ilockonbky anemenTs! L 1 S npeicTaiieHs! IPOTHBONONOKHBIME 3HAUSHHIMY CBOMX

(TE,TP)* : (TE,TP) ; (TE,TP)*, To uX B3auMOIEHCTBHE-CBA3E : + , IPEACTABIAET COBO

snieMeHT «aHHurmanun» B aekictsun (TE,TP)™ « (TE,TP)*.

A noporowm ee 6yznet (TE,TP)* oxpyxarome cpeisr .
OTa CBA3b 00ECTIEUMBAETCS «KBAPKAMHY - OTKPBITHIMH MECTAMHE: «IBIPAMIY, HA TOBEPXHOCTH
atHX oneMenToB: d;{ul}; {u2} u d; {ul}; {u2}, yepes KOTOPLIE MPOHUCXOOUT KOHTAKT HX

(TE,TP)* c okpyxaromeii cpenoit (TE,TP)*.

Bynem pacemarpusats yactuity LAS ucrone3syst ee o6pa3 B Buzie QUUCAHHOIO ITapa —

BHEITHEH KPOMKH «MOMEHTa» JeHCTBUS 0(*) pexuMma, IpeACTaBIIIEMOro IMO3XKe

Ee «HanpasnennocTero» OyneM cuntars oceBoe HanpasneHne ot d k d .

OGnacTs MOBepPXHOCTH NEHCTBHS «KBApKOB» {U2 « u2} Oynem o6o3Hauats {u2} .
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Yepes {u2} npoxogut coequnenue u3z MEOXecTBa LAS @ {LAS}, npencrapnsoinero coboi
aroMm BemecTsa 1 nepepacnpenernsomero (TE,TP)¥ kaxmoi gacTHIEI 10 BceMy ero o6pasy.

Bzaumogeticterue L u S B uactunie LAS Bcerna uMeeT OTHOCHTENBHOE NPOCTPAHCTBEHHOE

pacIoyioKeHHE.
Otum onpeneneHa «kHopMay {u2} .

Oxa umeer caoro (TE,TP)® 1 nsMenenue snadenns okpyxaromeil cpenst (TE,TP)* B
OOJIBILYIO HJIM MEHBIIIYIO CTOPOHY BIIEYET 3a COOOM ee yBENMUSHHE HITH YMEHbIIEHHE —

COXJTAXIASTY HITH «yTerursisi» 3TuM ceoto (TE,TP)® coorsercrBeHHO.

Tem cambim yactuna LAS YBCJIMUHUBACTCA HJIM YMCHBIIACTCA B pasmMepax 0T H3MCHCHHSA

TeMIEpPaTyphl OKPYIKAIOIIEH Cpe/bl 3a CYET PACCTOSHUS MEKAY €ro JIEMEHTaMHU,
OT0 U sBNIETCS 0OOCHOBAHUEM PACIIMPEHHUS U CKATHSI MATEPHH.

BzaumopeticTBue «kBapkoB» {ul « ul} {u2 « u2} snementoB L, S yactuuer LAS umeer
«CIHPAJIBHYIO» HAIPAaBICHHOCTh U COOTBETCTBEHHO CaMa YacTHUIIA BBITOJHAET OCEBOE
konebaTenbHOE ABMXKEHUE Uepes cepenuny {ul « ul}.

Hsmenenne «HOpMBI» {u2} Breder 3a coOOOH H3MEHEHHE YKa3aHHOM (CITMPATBHON PaCTIKKMY
H €r0 CJIEICTBHUS : KPACUIUPEHUS) WM «3aTYXaHUD» KOJeOaTeIbHOTO IBUXKEHUS JaCTHIIEL.

IToMuMO 3TOr0 OT aKTHBHOCTH AeHcTBUS «kBapKoB» dacTuiel LAS : d « (TE,TP)*; d —
(TE,TP)*, npoucXoIuT ee IpOCTPaHCTBEHHOE IPOJBIIKEHHE B Hanpasienun or d x d .

OHU ¥ ONpenensioT BHYTPEHHIO «ITYJIBCAIUION U BHEIIHee Koebanue yactull LAS Bo

MHOXecTBe uX coenuHenus {LAS}.
Buz nepBoro Mbl OIyCKaeMm U3 pacCMOTPEHHS I10 IPHYHHE IPAMO3KOCTH €r0 H3JI0KEHHS .
OynkuroHanbHO yacTHia LAS NpoXoauT 3aMKHYTHIH LUK :

v 00 > oa(t) > ...

- 0()-peXuM : B IPOJODKEHUH 3aBEPIICHUS pexxuMa o (*).
OTO nepHo aKTUBHOCTH «KBapKOBY» 3JIeMEHTOB L ¥ S ¢ BRIMOJIHEHHEM CTPYKTYPHOTO

HAIONHEHUs «OCIabIeHHON» HX IOBEPXHOCTH OT B3auMonecTBus {ul « ul}, {u2 « u2} u
d « (TE,TP)* ,d —» (TE,TP)* ;

- (*)-pexuM: B IPOJOJDKEHUH 3aBepIueHus pexxuma ().

OTO MOMEHT OJOKHPOBKY aKTHBHOCTH «KBapKOB» ¥ 00pa3oBaHus 4acThll € (AEKTPOHA),
(opOUTANIM IO3UTPOHA) ¥ ¢ (OPOUTAIM PNEKTPOHA MITH KBAHTA CBETA), € (O3UTPOHA) OT
mihepeHIHPOBAaHHO OTCIOEHHOM «0CnabIeHHOW) TOBEPXHOCTH diieMeHTOB L 1 S B
HOCJIEAYIOLIEM CBOEM CTPYKTYPHO OOOIOJHOM B3aUMOJICHCTBUU «aHHUTHIISAIHE,

ITockosnbky 06pasoBanue € (NEKTPOHA), € (€ro OpOUTAIN) HOCHT AHCKPETHBIH XapakTep, OT
LMKJIMYECKOTO MIPOXOXKAEHHS, TO HX MOSBJIEHHUE C ITOCIEAYIOMEeH «aHHUTHISIHEH» TPOXOIUT
[IPOCTPaHCTBEHHO TQYEUHEIM 06pa3 B nape (e ,,cj) .

OTOT 00pa3 U ONpesessieT ONHYI0 «OpOUTAIbY IECKTPOHA € .

DIEKTPOH € U €10 QPOUTANE € ABJIAIOTCA HPOIYKTOM YACTH OTCIOSHHBIX «OCIa0ICHHBIX)

noBepxHocTel aneMenToB L u S wactunsl LAS B okpyxenuu «xsapkoB» d , d ONyYeHHBIX B

MOMEHT 0(*) 3aMKHYTOTO ITHKJIA.

- -+ ;
A «cnmn» JICKTPOHA € ONPEACTIACTCA HAIIPaBICHHOCTHIO €I0 (Q,QM) B MOMCHT (l(") I10
OTHOIICHKH K CMEXXHOMY .
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Temeps nepelineM K OMMCAHHIO aTOMOB BELIECTEA.
Bonopoa (H).

Atom Bomopona (H) npencrasien yactunelt LAS ¢ mpoCTpanCTBEHHBIM IT€pEeMEIIECHUEM
IIBYX BHJIOB, a coenHeHue uepes {u2} obpasyer napy Hy :

ow

sl< | ~§L o

IMocnenyiomee cBoboHOoe coenuHenue H ¢ Hy HEBO3MOXHO 110 IPHYHHE HEOTHOPOIHOCTH
«Harpy3K{» OT COSAHHEHHUS depes {u2} BHYTPEHHHX M BHEIIHUX YaCTHIL.
Ho mpu 3aMKHYTOCTH TaKOT'O COSAUHEHHUS , Y)KE IPUHYAUTENBHOIO XapaKTepa, MOXKHO

IIOJIYUYHTH €TI0 XKUIKAU 06{233 H BO3MOXHO JaJice.

H3zoronni I'esns (He).

Crenyrouum BapuasToM coequHeHus 18yx LAS saBnsetcs :

,KOTOpBIH 1 onpenenser atom Lemusg ((He) .

Vron gaxnona sneMentos L u S wactun LAS nocratoyen st B3aumoneiictaus {ul < ul} B

neictBuu pexxuma ().
[Tpu usmenenun (TE,TP)*< 6yneT ymenslIaThcs «HOpMa» {U2} B YacTHLAX ‘He , uto
IPUBOJUT K CONMKEHUIO 3eMeHTOB L, S B coenMHEHMIX TepeBOAAIIEE , B UTOTE, K

CTaHIAPTHOMY BUAY 4acTHI] LAS ¢ MPOTHUBOIMONIOXXHON HX HAIIPABIEHHOCTHIO :



Hx nocnenyromee coequHeHne yepes {u2} u nanee d « d naeT UM MHOXKECTBEHHOE {LAS} -

{4He} XHIKOE COCTOSHHE, [1I€ IPOCTPAHCTBEHHOE IepeMEIIIEHHE YACTUIL IEPEXOAUT K ob1uei
BHYTPEHHEH «I1yJIbCAlUm» :

{{He}:

i
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Ecnu nate OIIpeAcCHHE COCTOAHHUIO BEIIECTBa, TO OHO 6}’II€T BBIIVIAACTE TakK !
- KHUIOKOE COCTOJHHUE BCIIECTBA 3TO €ro CBOGOQHO@ — ra3oBo€ COCTOAHHE, IICPEBCACHHOE BO

MHOXecTBO {LAS} B cCBoeM B3aMMOJEHCTBUH. A TBEPIOE — ITO €r0 XKHUIKOE COCTOSHHUE C

¢uKcarpeli MocTynaTeNIbHBIX ABHKEHNHI €ro 3JIEMEHTOB.

ITpu mocnenytomeM noxmkarommemMcs 3HaveHuH (TE,TP)*<< oxkpyxarouielt cpelsl MonyIum
U3 {4He} «CBEPXTEKYUYEE» COCTOSIHUE.

[Tpoananusupyem ero.

Oxpy>xenue m000H YaCTHIIBI NPEACTABIEHHOTO BBINIE COSMHHEHHS TOXKAECTBEHHE !

{*He}:(TE,TP)*<<

[1pH T4KOA CTPYKTYpPE COEAUHEHUSI H MUHUMH3ALMH ITYJIbCALIHY - (TE,TP)*<<,
KOHCTPYKIIHS MTO3BOJISIET JII0O0H ee uacTuLie O6e3 yCHIn# nepeMearses 10 TOPU30HTAIN U
BEPTHKAJIH , OT BHELIHETO BO3AEHCTBH, HAa CMEKHYIO, C €¢ CMELIeHUEM B IIOJO0HH, IIPOITycKas
JTHM CaM MCTOYHHK BO3JCHCTBHS,



Tem caMbIM IaHHOE COCTOSIHHE JIUIICHO OTTAIKHBAIOLIEH CIOCOOHOCTH M HMEET rHOKYIO
BO3MOXKHOCTB K IIPOCTPAHCTBEHHOMY MEPEMEIIEHUIO — IIPOCAYHBAHHEMY.

; 4 0

Tereps u3MeHUM YIIIBI COEMHEHHUS 3JIEMEHTOB YacTHI atoMa He Ha 90" mosrydum

a(Anbsta yacTUny) ¢

Wsmenenne yrnos coenunenus B L,S u "L,’S o6opsana cunpHyro cBsizb {ul « ul} u
{lul « ‘ul} ux yacTHI , a 3HAYUTH U caM PEXUM 0() C IPOXOKAEHUEM BCETO IIMKIA

BBIPAOaTHIBAIOILETO YIEKTPOHEL H 1IP., TEM CaMbIM pa3BajiuB caMu yacTHUbl LAS, "LAS.

«Pal10aKTUBHOCTEY MpeACTaBiIsIonas coboit «6oMOaHIHPOBKY» «OKOTOB» H

(IIEPCOXJIAKIACHHUA» OT aKTUBHBIX «KKBAPKOB» JJICMCHTOB SulL Y (fonbghaz YacTHIIbI

OTCYTCTBYET.
ITockonpKy 3Ta 9YacTHLA HE UMEET HAIPaBIEHHOTO — «00OMOaHAUPOBOYHOIOY, HATIPABJICHHS
,a ee 000JI0UKa C pacCTOSIHUEM IOTalIaeTcst COOCTBEHHON «aHHUTHUIISLIUEN).
TIpeAnonoKuTENbHBI 06pa3 ClIeAYIOWEro cTabuIbHOro u3oTona — “He , OpUMeT
CIIEYIOIIUHI BUI:
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OH coctout U3 ogHoro anemenTa S u neyx L: L,’L.
Yron mexny uactuneit S u L,"L 6yner cocrasists ~ 45%-60° , 4o 10mmKHO MO3BOMSTE

«kBapKy» {ul} aneMeHTa S OAEPKUBATh AKTHBHOE COCTOSHUE pexkuMa () B COSIUHEHHH C
«xBapxkamm» {ul} u { ul} anementos L, 'L mns nmocnenyromero o6pa3oBanus UMH
QIIEKTPOHOB(E, -€) M opOuTaneH NO3UTPOHOB(C, "¢.), a cam 06pa3ys 1y HuX OpOUTAIL
anexTpoHa(c’) ¥ Ho3uTpoH(e’) B mocieyomeit Haka pIBaEMON HMH CTPYKTYpHOH
aHHUTHIISILIHEH ).

bepusauii (Be).

Hobasnenue B aToM He CBA3HBIX B LAS siementos L u S o6pasyeT «u36BITOUHYIO MacCy»
3TOTO aToMa.

A uX B3aMMOIEHCTBHE CO CTAaHIAPTHBIM coequHeHneM yepe3 {u2} yerripex yactun LAS gaet
atoM bepunnus(Be) cocTosIEro U3 IByX BapHAHTOB:



, TIe .

L« {LAS} : S — {LAS}: Lo {LAS}: S — {LAS}:
W2} <[{u2}e,{u2}s |5 {u2}s ~>[{u2}a,{u2}ba]; {u2hr <[{u2}a,{u2}al; {u2}s ~[{u2}s,{u2}s]
do < [da, dn] ds - [ds , d] di < [ds, ds] ds -~ [da, da]

Coenunenve "Be 2 Be u Be 2 'Be Bnmosiasercs !

BezBe:’

Be 2 “Be :

,Tme :

‘Be 2 Be : ‘Be 2 'Be:

{ulys-{ul} deeds dpe-ds (W2} ne? (U2 5 (ul}s>{ul}e dae-da doncdn U2}pe? {u2bpe

CoerHeH s {(‘BezBe)z(Bez‘Be)} JIaloT B HTOre BewlecTBo bepmmnug {Be} :




BemectBo bepmmiug {Be} mmeeT XKECTKYIO CTPYKTYpPY COSOMHEHHS CBOUX JJIEMEHTOB,
IIOCKOJIBKY BhIIeNeHHEIE a1eMenTH {S} 1 {L} B cBoeM coenHEHNH He TO3BOJISIOT YacTHIAM M3
{L.AS} BEIIONHATH KOJIeGaTeIbHBIX ABHIKEHHH.

B cBoeM cBoGomHOM cocTosuun atoM bepriug (Be) mosrydaer cienyrouyro
XapaKTEpUCTUKY CBOUM JICKTPOHAM :
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Kucaopoa (O).
Y1066 MHOXKECTBO {LAS} 65110 YyCTOHYNBEIM €€ 00pa3 NO/KEH OBITh «3aMKHYTO-

CHMMETPUYHBIMY .
'ubxocts B 3aMkHyTOCTH coenuHenus {LLAS} naer Tonpko coenuHeHue gepes {u2}, a

CHMMETPHUYHOCTE BBIOWpPAETCS ¥3 MOJHOTO 0XBaTa BO3MOXKHBIX pacmosoxenui LAS, Ho
COOTBETCTBOBATH €ro koauuecTBy B {LAS} .
B pesynbrate o6pas {LLAS} Oynet umers GopMy «CBEPHYTOTO JIHCTA» Ha 360° .

Hnst {LAS} u3 8 wactui LAS oH OyaeT BBINVISAETh TaK

O((TE,TP)*>>):

VYron coeruHEeHHs yacTul o {u2} cocraBisieT 45° .

Tax surasaut atom Kucenopona(O) .
Bparnas aty ¢urypy no {u2} 6ynem nomaydars o0passl JIMOO TEPAIONIYI0 CHMMETPHYHOCTD

otHocutenpHo {LAS} B mutockoctH , b0 6osee AeGopMUpOBaHHBIN 00pa3 «CBEPHYTOTO

JIHCTaY.
On obpa3yercs yka3aHHBIM BpalllCHUEM OT YBEIMYEHHUS pa3sMepPOB YaCTHII.
TeMm cambiM BTOpO# cBOGOIHEI 06pas atoM O nonygaer npy (TE,TP)*>> - Bricoko#
TeMIIepaType OKpYy>Karolel cpesl.

A B coenuHenur aToM O MOXXET MEHATH CBOH 00pa3 OT pe3ysbTaTa IPOYHX B3aHMOJCHCTBHH.

«CIHHBD JIEKTPOHOB YacTHIl aToMa O mpeAcTaBIIsIOT coO0H :



[es,e™s] =1 [€c,enc] =1t

, ¥ OIPEIEITIOTCS KaK HAIPABIEHHOCTH B CMEXKHOM OTHOIIEHHUH (€),¢) ITaphl YaCTHIL APYT K

Ipyry mosydas : N, HCKIIOYEHHEM SIBIIIOTCSA YAaCTHIBI € M _C€ ,T.K. Y HUX OTCYTCTBYET

«CMEXHOCTBH» B HaIlIPpaBJICHHOCTH, a CaMH HallpaBICHHOCTH SKBHBAJICHTHBI | M.
Bun NPOCTPAaHCTBEHHOI'O ABHKEHHA aTtoMa 0 onpenciseTCa CJICAYIOUINM 06pa30M .

HamnpasnenHocTs yacTii B O mpuOIHIKEHB!

- 10 HOpMaH¥ K IUIOCKOCTH CBOETO epeMELICHHs — OCHOBaHHUSIM KOHYca, Al A4, a,b, b ;

- B HalpaBJIEHUH CBOETO MepeMelleH s — 10 G0KOBOI KOHYCHOH NOBEPXHOCTH, I ¢, ¢,d, d .

D10 mBuxeHue OyIeT «KpyroBbIMY TPEACTABIIST MHOXECTBO «opOuTaneh» Buaa {S;} s
¢,C') yacTul a, a,b,’b ¥ 0OGPA3OBBEIBATL IIETJIM» MPEACTABIIAL MHOXKECTBO «OpOHTANEH» BHAA
{Pi} w1 (e,¢)) vactun ¢, ¢,d,d .

OTH BHIBI B OQHO ¥ ABYKPATHOM 0CEBOM OOpAaIlleH M IO OCHOBAHHUAM KOHYca H ero O0KOBOH
MIOBEPXHOCTH MIPUMYT CIIeIyIomui obpas :

{Si}:
1.

Yy
S

{P3}
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Pazbpoc yrios nanpaBI€HHOCTH YaCTHIL II0 OCHOBaHHAM KOHYCA IIPHBOJAT KO 2-My

BapHaHTy IIPeCTaBIEHHBIX 00Pa30B.
Terepb OKOHYATENBHO MTOJIYUAeM XapaKTePUCTUKH IEKTPOHOB B O UL ero 4acTuI :

[ea.eal =sl(N) 5 [e's.e 8] =52(N) ; [ec.ec]=pL(t) ; [¢D,e 0] =p2(N)

AByxaToMublii kucaopoa (0s).
Coenunernune O ¢ O DPOUCXOAUT CIEAYIOIIHM 00pa3oM :

0:

31ech yCHIIHBaIOIIeecs HadabHOE HepaBHOMepHOe B3auMogeicteue O 2 ' Oor d«d u
{u2} yacTHILl IPHBOJAT UX K YPAaBHOBELUIEHHOMY BHy MaKCUMAIBHOTO NEHCTBHSA, H3MEHS IIPH
5TOM caM 00pa3 aTOMOB.

B 3TOM COemMHEHMH HECBSI3HbIE «KBapKu» d , d gacTun o6pa3yloT HEpaBHOMEPHOCTh
Hapal[BaeMOM YacTH HX «OCIabICHHONY IIOBEPXHOCTH , a B3auMoelicteue {u2}2’ {u2} ux

YPaBHOBEIIIHBAET.
IMocnenyromyue coenunennss O ¢ Oy anekBaTHE! B IPOJOJIKEHUH IOJOOHOIO COEAUHEHHS Y

Bonopona(H) .
H.O .
Coenunenne 18yx atomoB H ¢ O npoucxomut crelyromum o6pasom :

[Ipu yBennueHuu TeMmneparypsl okpyxarome# cpensl — (TE,TP)* >>, dopma atoma
kucinopoga O BcrymaeT B COeQUHEHHUE ¢ NByMs aToMamu Bogopoaa H. "H gepes uacTuisl

yIJIOBOH HallpaBICHHOCTH B feHCTBHHA d «—d .
OT0 ycHIMBaroUIeecs B3auMoaeicTare, cOMmmKeHueM, TpanchopMupyioT ux B 06pas (O+Hy),
a ero IocJeayrolee B3anMoIe¥CTBHE ¢ OTHOPOAHBIMH Gopmamu (O+H,) mpuBOIAT HX K

saepmaromemy suny {H,O} .



ATOMBI BOJOPOJA B 3TOM COSIMHEHHH COBMELIAIOT CBOE OCEBOE [TOCTYMATENHHOE JBHIKEHUE
C YacTHU[AMH COEUHEHHS B HX OOLIEH «I1yJIbCALUNY .

Yron Mexnay asyms atoMamu H, "H B coenunenuu H,O pasen ~ 90°, aero pa3bpoc B
KOJIeGaHMH U JI2eT HeoBXOMUMBIiA yromn B ~ 104° .

Coenunenue {H,0} na npumepe nsyx H,O Oyner BRITISOETE Tak :

A npopoipxas coenurenus H,O nonyuum nonuoe noxpertue oguoro H>O u nanee ero
MHoxecTBa {H,0} :

Tenepr BUA NPOCTPAaHCTBEHHOTO HATIOJHEHHUS — 06pa3a «Boabl», mpuMeT cile o
obpas :
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, TJIe 3aIITPUXOBAHHBIE «KYOUKH» YKa3bIBalOT Ha MPUCYTCTBHE B HUX CBI3KH» U3 4-X aTOMOB
Bonmopona(H).

Muoxectso {H,0} — «criokoiiHoy, mockonbky kaxaeii snemenT H,O B Helt Hecet B cebe
PaBHYIO «Harpy3ky» B COEIMHEHHUH , HE CUUTAast IPAHHUIl 3TOTO MHOYKECTBA , YTO BBEI3BIBAET €TI0
«HCTIApEHHUE) .

IIpu moHwxeHuy Temeparypsl okpyxatomeit cpenst — (TE,TP)*<<, nedopmupyembplit
o6pas HyO Bener k 3aTyxaHuIo BHyTpeHHeit «aynscammu» {Hy0} .

Bona npespaiaercs B e,

A nipu obpatHOoM netictBun {H,0} pacramaercs .

[Ipumenss npuBeneHHoOe paccysxaeHue 11 Maoxectsa {LAS} u3 6 yactun LAS nomyuum
atoM Yraepona (C) :

¢ s2(4) s2(M)
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