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fizika –  PHYSICS –  ФИЗИКА 

I da II periodebis Semavsebeli elementebis atomebis eleqtronuli 

garsebis Sevsebis dinamika, anu eleqtronis mdgomareoba atomSi 

givi xideSeli 

qimiur mecnierebaTa kandidati 

reziume 

 

naSromi efuZneba masSi motanil sayovelTaod cnobil realobebs (7 realoba); 

agreTve iTvaliswinebs atomis gareTa SreSi eleqtronebis ricxvs da maTi 

urTierTganzidviT miRebul geometriul formas, atomis radiusis zomas da atomis 

pirveli ionizaciis energiis sidides. am monacemebze dayrdnobiT, gaanalizebuli da 

warmodgenilia eleqtronis mdgomareoba atomSi, romelic emyareba sinamdviles:  birTvi 

izidavs eleqtronebs da eleqtronebi ganizidavs erTmaneTs, romlis mixedviT eleqtroni 

atomSi imyofeba iq sadac mas birTvi ufro metad izidavs da mezobeli eleqtroni ufro 

metad ganizidavs. atomSi eleqtronebis mdgomareobaze aseTi warmodgenis Semdeg gamodis, 

rom atomis birTvis igrvliv sxvadasxva adgilze eleqtronis yofnis xangrZliobis 

albaTobiT Seqmnili orbitali eleqtronis bunebrivi mdgomareobidan gamoyvanaa, xolo 

sasargeblo modeli - orbitalis hibridizacia - misi ukan dabrunebis mcdeloba. am 

mizezis gamo azrs kargavs cnebebi: S, P, d da a.S. eleqtronebi da maTi Sesabamisi 

orbitalebi, orbitalebis hibridizacia, π bma da sxva. samarTlianad aixsneba 

mimarTulebis mqone valenturi bmis da jeradi bmebis warmoqmna. 

sakvanZo sityvebi: atomi. eleqtroni. birTvi. ionizaciis energia. orbituli Teoria. 

1. Sesavali 

2011 wels gamocemul saqarTvelos qimiuri eurnalis me-11-e tomis #3-Si 

[11(3)2011] daibeWda Cemi statia "eleqtronis mdgomareoba atomSi", rogorc sadiskusio 

naSromi. statia oponirebis Sedegad dawunebuli iqna ZiriTadad im mizeziT, rom Cems mier 

ar iyo gaTvaliswinebuli heizenbergis ganuzRvrelobaTa Tanafardobis principi. am 

principis gauTvaliswinebloba Secdomaa, rac imas niSnaes, rom Secdomaa is realobebic, 

romlebsac eyrdnoba naSromi, aseTi iyo pasuxi.  

Cveni azriT, naSromis - `eleqtronis mdgomareoba atomSi” gakritikeba heizenbergis 

ganuzRvrelobaTa Tanafardobis principze dayrdnobiT arasworia, radgan igi poulobs 

(wyalbadis atomSi) eleqtronis daSorebis manZils birTvidan, am manZilze elqtronis 

minimalur energias da arafers ambobs eleqtronis moZraobis gzaze da siCqareze [1]. am 

TvalsazrisiT ganuzRvrelobaTa Tanafardobis principi icavs realobebs, romlebsac 

efuZneba naSromi.  

Cveni azriT, naSromis - `eleqtronis mdgomareoba atomSi" - gakritikeba SeiZleba im 

SemTxvevaSi, Tu eleqtronebi moZraobs birTvis irgvliv orbitebze an orbitalebze, rac 

sakamaToa. sakamaToa imitom, rom bor-zomerfeldis atomis eleqtronuli aRnagobis 

orbituli TeoriiT gamoTvlili mravaleleqtroniani atomis energia cdiT miRebuls ar 

emTxveva [1], xolo amJamad miRebuli orbitaluri Teoria dafuZnebulia atomis romelime 

adgilze eleqtronis yofnis albaTobis xalgrZlivobaze. igi SemdegSi mdgomareobs [1,2]: 

eleqtroni atomSi SeiZleba imyofebodes birTvis irgvliv ssvadasxva adgilze, zoggan 

xSirad, zoggan xandaxan. eleqtronis sxeadasxva adgilze yofna warmodgenilia rogorc 

eleqtronuli Rrubeli da eleqtronis muxtis simkvriee Rrubelis romelime nawilSi 

damokidebulia masSi eleqtronis yofnis xangrZlivobis albaTobaze. RrubelSi 

eleqtronis yofnis xangrZlivobis albaTobis Sesabamisi eleqtronuli muxtis simkvrive 

Rebulobs formas, rasac eleqtronuli orbitali ewodeba. es aris albaTuri warmodgena 

eleqtronis mdgomareobaze atomSi, rac gamowveulia imiT, rom eleqtroni aucileblad 

unda moZraobdes birTvis garSemo, radgan brunvis gareSe birTvs daecema. Cveni azriT, ar 
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SeiZleba eleqtronis muxtis simkerive ganizomebodes atomSi romelime adgilze misi 

yofnis xangrZlivobiT, radgan eleqtronis muxtis sidide mudmivia; amitom ufro swori 

iqneba realuri warmodgena: sadac eleqtronia, iqvea misi eleqtronuli muxtis simkvrive 

anu misi gavlenis sfero. eleqtronuli orbitali, eleqtronis orbitis msgavsad, 

moiTxovs eleqtronis yofnas birTvis sxvadasxva mxares. orive SemTxvevaSi realoba 

valenturi bmis mimarTulebaze azrs kargavs, radgan birTvis orive mxares moZravi 

(myofi) eleqtroni mimarTulebis mqone valentur bmas ver warmoqmnis. am winaaRmdegobis 

gadasaWrelad daSvebulia sasargeblo modeli - eleqtronis orbitalis formis Secvla 

(hibridizacia) - romelic ver iZleva 100%-ian SesaZleblobas mimarTulebis mqone 

valenturi bmis warmoqmnisaTvis, radgan bmis warmomqmneli eleqtroni drois raRac 

momentSi mainc imyofeba atomis meore mxareze; saerTod, atomSi eleqtronis mdgomareobis 

warmodgena imaze dayrdnobiT, rom eleqtroni yvelgan SeiZleba imyofebodes birTvis 

irgliv arasworia, radgan birTvis da eleqtronebis urTierTqmedebis xasiaTi _ birTvi 

izidavs eleqtronebs da eleqtronebi ganizidaven erTmaneTs_amis saSualebas ar iZleva; 

amitom Tavisufal mdgomareobaSi meof atomSi eleqtroni unda omyofebodes iq, sadac mas 

birTvi ufro metad izidaes da mezobeli eleqtroni ufro metad ganizidavs.   

sayovelTaod cnobilia Semdegi realobebi: 1. atomis arseboba ganpirobebulia 

dadebiTad damuxtuli birTvisa da uaryofiTad damuxtuli eleqtronebis eleqtro-

magnituri urTierTqmedebiT, kulonuri Zalebis saxiT. am urTierTqmedebaSi monawileobs 

garemoSi arsebuli fotonebi, romlebsac STanTqavs (ikvanteba) an gamoasxivebs 

(ganikvanteba) eleqtronebi da myardeba energetikuli wonasworoba nivTierebasa da 

garemos Soris; 2. atomi Sedgeba protonebisa da neitronebis Semcveli atomis gulisa da 

mis garSemo myofi eleqtronebisagan, romlebic warmoqmnis eleqtronul Rrubels;  

3. atomis eleqtronul RrubelSi eleqtronebi Sreebadaa ganlagebuli garsebis saxiT da 

masSi garsebis raodenoba periodis nomris tolia; 4. sadac eleqtronia iqvea misi 

eleqtronuli muxtis simkvrive anu gavlenis sfero; 5. atomSi eleqtronis minimaluri 

energia Seesabameba birTvis mier eleqtronis mizidvisa da garemos energetikuli fonis 

energiebis wonasworul mdgomareobas, romelic regulirdeba eleqtronebis dakvantva - 

gankvantviT, ris gamoc igi birTvs ar daecema; 6. birTvi izidaes eleqtronebs da 

eleqtronebi ganizidaven erTmaneTs da 7. valentur bmas aqvs mimarTuleba, rac 

eleqtronis fiqsirebas moiTxovs garemos energetikul fonTan misi urTierTqmedebiT 

gamowveuli rxevebis farglebSi, romlis drosac atomis (nivTierebis) stabiluri 

mdgomareoba ar icvleba. am realobebSi arsad Cans eleqtronis moZraoba birTvis irgvliv; 

agreTve, mJavas wyalxsnarSi protonis arseboba realobaa. xsnarSi TuTiis gaxsnis dros 

protoni SeiZens eleqtrons TuTiis atomisagan da gardaiqmneba wyalbadis atomad. veravin 

daamkicebs da ver ityvis, rom wyalbadis protonis (birTvis) mier SeZenilma eleqtronma 

moZraoba daiweo birTvis irgvliv, radgan amis mizezi da saWiroeba ar arsebobs. Tu 

wyalbadis ori atomis mier SeZenili eleqtronebis spinebi gansxvavebulia, maSin 

eleqtronebi Sewyvildebian da maTi gawyvilebiT miRebuli didi eleqtronuli muxtis 

simkvrive miizidavs wyalbadis atomebis birTvebs. miiReba wyalbadis oratomiani 

molekula H2, romelSic wyalbadis atomebi dakavSirebulia fiqsirebuli valenturi bmiT, 

wyalbadis atomebis birTvebs Soris fiqsirebuli eleqtronuli wyvilis mier.  

2. ZiriTadi nawili 

Tu daveyrdnobiT CamoTvlil realobebs da mxedvelobaSi miviRebT: 1) Tavisufal 

mdgomareobaSi myofi atomis gareTa SreSi eleqtronebis ricxvs da birTvis mier maTi 

simetriuli mizidviT da eleqtronebis simetriuli urTierTganzidviT warmoqmnil 

birTvis irgvliv ganlagebis formas; 2) atomis radiusis zomas, romelic birTvis mier 

eleqtronis mizidvisa da eleqtronebs Soris ganzidvis Sedegia da [3] atomis ionizaciis 

energiis sidides, romelic tolia birTvis mier eleqtronis mizidvis enegriis, 
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Sebrunebuli niSniT, SegviZlia warmovidginoT eleqtronis mdgomareoba atomSi. 

movaxdinoT am warmodgenis realizeba, risTvisac ganvixiloT I da II periodebis 

elementebis Tavisufal mdgomareobaSi myofi atomebis eleqtronuli garsebis 

eleqtronebiT Sevsebis dinamika.  

I.1. perioduli sistemis pirveli elementis wyalbadis atomis arsebobas 

ganapirobebs +1 muxtiani protonisa da -1 muxtiani eleqtronis eleqtromagnituri 

urTierTqmedeba, kulonuri Zalebis saxiT. heizenbergis ganuzRvrelobaTa Tanafardobis 

principis gamoyenebiT gamoTvlili manZili (radiusi) birTvsa da eleqtrons Soris 

emTsveva boris TeoriaSi arsebuls da udris 0,53 angstrems, xolo eleqtronis 

minimaluri energia am manZilze Seesabameba birTvis mier eleqtronis mizidvisa da garemos 

energetikuli fonis energiebis (anu eleqtronis dakvantvisa da gankvantvis) wonasworul 

mdgomareobas, tolia birTvis mier eleqtronis mizidvis energiis da udris ionizaciis 

energias (13,6 ev), Sebrunebuli niSniT [1]. 

I.2. heliumis atomis ori eleqtroni, eleqtronuli ganzidvis gamo, birTvis mimarT 

1800 - iani kuTxiT arian daSorebuli da birTvTan erTad erT xazze imyofebian. birTvsa 

da eleqtronebs Soris manZili aris 1,22 angstremi, xolo pirveli ionizaciis energia 

24,58 ev. wyalbadisa da heliumis atomebis radiusebis zomebis mixedviT faqtia, rom 

heliumis atomis +2 muxtiani birTvis irgvliv meofi eleqtronebi ormagze meti 

manZiliTaa daSorebuli birTvidan, vidre wyalbadis atomSi myofi erTi eleqtroni +1 

muxtiani birTvidan. TiTqos kulonis kanonis darRvevas aqvs adgili, magram atomSi ara 

mxolod birTvi izidavs eleqtronebs, aramed eleqtronebic ganizidaven erTmaneTs, rac 

eleqtronis minimalur energiasTan erTad, atomis arsebobas ganapirobebs. heliumis 

atomSi 2 eleqtroni Tavisi gavleniT mTlianad faravs birTvis irgvliv eleqtronebis 

mizidvis sivrces da eleqtronebs Soris ganzidva imdenad efeqturia, rom radiusi 

izrdeba da xdeba 1,22 angstremi. Tu heliumis atomis birTvis eleqtronebis mizidvis 

sivrceSi mesame eleqtroni Seva, maSin eleqtronebi birTvis irgvliv ganlagdebian 

tolgverda samkuTxedis formiT, ris gamoc eleqtronebs Soris ganzidva gadaaWarbebs 

birTvis mier eleqtronebis mizidvas da isini gavlen birTvis mizidvis aredan. e. i. 

heliumis +2 muxtiani birTvs irgvliv or eleqtronze meti ver eteva, rac eleqtrnebiT 

eleqtronuli Sris Sevsebas anu periodis elementebiT Sevsebis damTavrebas niSnaes.      
cxr.1 

elementi Li Be B C N O F Ne 

atomuri da 

valenturi 

radiusi r, 

angstremebSi. 

radiusis 

gamosaTvleli 

wyaro 

1,35val. 

Li2 

1,58at. 

krist. 

meseri 

1,13at. 

krist. 

meseri 
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krist. 

meseri 

0,77val. 

C-C 

1,35at. 

krist. 
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litera-
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eleqtronebis 

raodenoba 

gareTa Sreze 
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4. 
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tetra-
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7. 
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tetra-

edri 

109,50 
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ionizaciis 

energia ev-ebSi 
5.39 9.32 8.30 11.26 14.5 13.61 17.42 21.56 

mwkrivSi 

momdevno da 

wina elementis 

atomebis 

radiusebis 

zomebs Soris 

sxvaoba, 

angstremebSi. 

- -0.45 +0.22 -0.32 -0.13 

valen-
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valen-
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+0.89 
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- 
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eleqtr
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gareTa 

Sreze 

birTvis 

irgvliv 

eleqtronebi

s ganlagebis 

forma 

birTvis 

muxti 
ionizaciis 

rigi 

ionizaciis 

energia 

ev-ebSi 

sxvaoba ionizac. 

energiebs Soris 

ev-ebSi 

Be Be
0 2 xazovani +4 I 9.32 Be

0
- Be

0 

- 1.02 B B
0
 3 tolgverda 

samkuTxedi 
+5 I 8.30 

B
+
 2 xazovani +5 II 25.15 C

+
- B

+ 

- 0.77 C C
+ 3 tolgverda 

samkuTxedi 
+6 III 24.38 

C
2+

 2 xazovani +6 III 47.87 N
2+

-C
2+ 

- 0.44 N N
2+

 3 tolgverda 

samkuTxedi 
+7 III 47.43 

N
3+ 2 xazovani 7+ IV 77.45 O

3+
- N

3+ 

- 0.06 O O
3+

 3 tolgverda 

samkuTxedi 
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 2 xazovani +8 V 113.87 F
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 2 xazovani +9 VI 157.12 Ne
5+

- F
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+ 0.78 Ne Ne
5+

 3 tolgverda 

samkuTxedi 
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rogorc pirveli cxrilidan Cans, meore periodis Semavsebeli elementebis mwkrivSi 

birTvis muxtis erTi erTeuliT momateba da Sreze erTi eleqtronis damateba 

araerTnairad cvlis atomebis radiusebis zomebs da adgili aqes gamonaklisebs pirveli 

ionizaciis energiis zrdaSi, romelic periodebSi birTvis muxtis gazrdiT izrdeba. Cveni 

azriT, radiusebis zomebis cvlilebisa da ionizaciis energiis zrdaSi gamonaklisebis 

mizezia Sris elqtronebiT Sevsebis dros, eleqtronebis ganzidvis Sedegad, atomgulis 

irgvliv maTi ganlagebis foma da SreSi eleqtronebis dagroebis gamo uaryofiTi muxtis 

gazrda, romelic gajerebas aRwevs neonSi. aRniSnuli mizezebis gaTvaliswinebiT 

gavagrgZeloT II periodis elementebis atomebis eleqtronuli Sris Sevsebis 

Tanamimdevrobis ganxilva. 
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II.1. perioduli sistemis mesame da meore periodis pirveli elementis liTiumis 

atomis radiusi 1.58 angstremia da 0.36 angstremiT metia heliumis atomis radiusze. 

radgan heliumis atomis +2 muxtiani birTvis mier eleqtronis mizidvis sivrce Seavso 

orma eleqtronma da es sivrce Seuvali gaxda sxva eleqtronebisaTvis, amitom liTiumis 

atomis +3 muxtianma birTvma heliumis Sekruli eleqtronuli garsi ufro mWidrod 

miizida da misi eleqtronuli mizidvis areSi gaCnda mesame eleqtroni, romeliTac iwyeba 

me-2 periodis elementebis atomebis axali (gareTa, meore) eleqtronuli Sris Sevseba 

eleqtronebiT. e. i. II periodis Semavsebeli elementebis atomebisaTvis heliumis atomis 

eleqtronuli Sris 2 eleqtroni Siga Sres warmoadgens, romelic Tanabrad ganizidavs 

anu ekranizebas ukeTebs II periodis elementebis atomebis gareTa Sris Semavsebel 

eleqtronebs, riTac ewinaaRmdegeba birTvs maT mizidvaSi. liTiumis birTvis mier 

eleqtronis mizidvis minimaluri energia udris pirveli ionizaciis energias (5.39 ev.), 

Sebrunebuli niSniT. liTiumis atomis birTvis mizidvis gareTa Sris areSi meore 

eleqtroni eer dakavdeba imitom, rom arsebul eleqtronTan eleqtronuli ganzidvis 

gamo gava birTvis mizidvis zonidan. amitom liTiumis gareTa SreSi erTi eleqtronia, 

miuxedevad imisa, rom meore periodis elementebis atomebis gareTa eleqtronuli Sre 

Seuvsebelia. asea periuduli sistemis meti wili elementebis (ZiriTadaT metalebi) 

atomebSi, garda didi eleqtrouaryofiTobis mqone atomebisa, romelTa anionebi 

Tavisufali sasiT arseboben. 

II.2. beriliumis atomis ori eleqtroni, eleqtronuli ganzidvis Sedegad, birTvis 

mimarT ganlagdebian 1800-iani kuTxiT. birTvisa da eleqtronebis erT sazze mdebareobis 

gamo, birTvi ekranizebas axdens eleqtronebs Soris ganzidvaSi, amitom ganzidva 

minimaluria. maT ganizidaven mxolod Siga Sris eleqtronebi. birTvis muxtis gazrda 

iwvevs eleqtronebis mizidvis gazrdas, rac gamoixateba beriliumis atomis radiusis (1.13 

angstremi) SemcirebaSi da pirveli ionizaciis energiis (9.32 ev.) gazrdaSi, liTiumTan 

SedarebiT. 

II.3. boris atomis gareTa SreSi myofi sami vleqtroni, eleqtronuli ganzidvis 

Sedegad, birTvis irgvliv imyofebian erT sibrtyeSi, 1200-iani kuTxiT, tolgverda 

samkuTsedis formiT. eleqtronebis erT sibrtyeSi ganlagebis gamo, romelic gansxvavdeba 

wyalbadSi, heliumSi, liTiumSi da beriliumSi eleqtronebis birTvis mimarT xazovani 

ganlagvbisagan, eleqtronebis ekranizebas Siga Sris eleqtronebis mier, emateba sami 

eleqtronis daubrkolebeli urTierTganzidva sibrtyeSi, romelic imdenad Zlieria, rom 

miuxedavad birTvis muxtis erTi erTeuliT gazrdisa, boris atomis radiusi (1.35 

angstremi) beriulimis atomis radiusze (1.13 angstremi) did xdeba. Sesabamisad 

klebulobs pirveli ionizaciis energia, romelic tolia 8.30 ev-is da 1.02 ev-iT 

naklebia beriliumis pirveli ionizaciis energiaze. es gamonaklisi [1]-Si axsnilia 

Semdegnairad: “boris atomis gareTa Sris me-3-e eleqtroni imis gamo, rom beriliumis 

atomis S garsi Sevsebulia, adgils ikavebs P garsSi. P eleqtroni atomgulTan ufro 

sustadaa dakavSirebuli, vidre S eleqtroni, amitom borSi pirveli ionizaciis energia 

naklebia beriliumTan SedarebiT”.  

Cveni azriT, beriliumSi S donis eleqtronebiT Sevseba ara hgavs Sris 

eleqtronebiT Sevsebas piriodebSi. magaliTad, heliumSi da neonSi Sris Sevsebisas 

radiusebis efeqturi gazrda xdeba, beriliumSi ki mcirdeba liTiumTan SedarebiT; 

agreTve, radgan II periodis elementebis atomebis koordinaciuli ricxvi aris 4 da 

atomSi birTvi izidavs eleqtronebs da eleqtronebi ganizidaven erTmaneTs, amitom boris 

atomis gareTa SreSi mesame eleqtronis gaCena, romelic ssva eleqtronebisagan arafriT 

ganssvavdeba da radganac birTvis mizidis areSi imyofeba, eleqtronuli ganzidvis gamo, 

aiZulebs beriliumis atomSi birTvTan erTad swor xazze ganlagebul eleqtronebs 

moTavsdnen boris atomis birTvis irgliv erT sibrtyeSi, 1200-iani kuTxiT, tolgverda 

samkuTxedis formiT. aseve, Tu ganvixilavT meore cxrilSi motanil monacemebs, romlebic 
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exeba meore periodis Semavsebeli elementebis atomebis da ionebis (roca Sreze sami da 

ori eleqtronia) ionizaciis energiebis damokidebulebas birTvis irgvliv eleqtronebis 

ganalgebis formaze, SevamCnevT, rom wyvilebSi B0- B0e, C+ - B+, N2+ - C2+ , O3+ - N3+, F4+ - O4+ da 

Ne5+ - F5+ ionizaciis energiebs Soris sxvaoba kanonzomierad izrdeba. magaliTad B0 – B0e=-

1.02 ev-s, momdevno wyvilebSi izrdeba da bolo me-6-e wyvilSi Ne5+ - F5+=+0.78 ev-s. es 
imaze miuTiTebs, rom Tu beriliumis atomSi S done Sevsebulia eleqtronebiT da boris 

atomSi me-3-e eleqtroni P doneze imyofeba, maSin II periodis elementebis atomebSi da 

ionebSi aseTi mdgomareoba ar unda dairRves da sxvaoba Ne5+ - F5+=+0.78ev-s, ar unda iyos 
dadebiTi, radgan  P  donis eleqtronis ionizaciis energia yovelTvis naklebia S donis 

eleqtronis ionizaciis energiaze. gamodis, rom II periodis elementebis atomebSi ar 

arsebobs S da P qvedoneebi da gamonaklisi I ionizaciis energiebs Soris, romelic 

arsebobs borsa da beriliums Soris, gamowveulia birTvis irgvliv eleqtronebis 

ganlagebis formiT, romelic gareTa SreSi 2 eleqtroniani atomebisa da ionebisaTvis 

xazovania, xolo gareTa SreSi sameleqtroniani atomebisa da ionebisaTvis tolgverda 

samkuTxedis formisaa. 

   II.4. naxSirbadis atomis gareTa Sris oTxi eleqtroni imyofebian wesieri 

tetraedris wveroebze, romlis centrSi mdebareobs birTvi. eleqtronebs Soris kuTxe 

aris 109,50. rogorc Cans, naxSirbadis atomSi eleqtronebis tetraedrul ganlagebaSi, 

eleqtronebs Soris eleqtronuli ganzidva didad ar gansxvavdeba boris atomSi 

sibrtyeze tolgverda samkuTxedis formiT ganlagebuli eleqtronebis eleqtronuli 

ganzidvisagan;  amitom birTvis muxtis gazrdiT radiusi mcirdeba da ionizaciis pirveli 

energia izrdeba, boris atomTan SedarebiT. 

 II.5 azotis atomis gareTa Sreze 5 eleqtroni ver eteva, amitom 2 eleqtroni 

gawyvilebulia. eleqtronebi birTvis mimarT ganlagebulni arian arasimetriuli 

tetraedris wveroebze. kuTxe gauwyvilebel eleqtronebs Soris, didi eleqtronuli 

simkvrivis mqone eleqtronuli wyviliT ganzidvis Sedegad, mcirdeba 107,50 -mde. azotis 

atomSi birTvis muxtis gazrdiT radiusis zoma klebulobs da ionizaciis energia 

izrdeba, naxSirbadis atomTan SedarebiT. eleqtronul SreSi eleqtronuli wyvilis 

gaCena niSnavs imas, rom Sris moculobis gavseba uaryofiTi muxtiT daiwyo, ramac unda 

gamoiwvios atomis radiusis gazrda. 

 II.6. Jangbadis atomis gareTa Sris 6 eleqtroni, 2 eleqtronuli wyvilis da 2 

gauwyvilebeli eleqtronis saxiT, imyofebian birTvis irgvliv arawesieri tetraedris 

formiT. kuTxe gauwyvilebel eleqtronebs Soris, ori eleqtronuli wyvilis gavleniT, 

109,50- dan mcirdeba 105.40- mde. Sesabamisad izrdeba kuTxe gawyvilebul eleqtronebs 

Soris. kuTxeebis aseTi cvlilebis gamo tetraedri, romlis wveroebzec imyofebian 

eleqronebi, Zlier deformacias ganicdis. mcirdeba manZili gauwyvilebel eleqtronebs 

Soris da izrdeba gawyvilebul eleqtronebs Soris, ris gamoc tetraedri brtyeldeba 

gauwyvilebeli eleqtronebis mxareze, xolo siganeSi matulobs gawyvilebuli 

eleqtronebis mxareze. tetraedris oTxi tolfedra samkuTxa waxnagidan ori emsgavseba 

tolgverda sakuTxeds, romlebsac erTi fuZe aqvT gawyvilebuli eleqtronebis 

SemaerTebeli xazis saxiT. waxnagebis sibrtyeebSi eleqtronebis ganzidva didia. Jangbadis 

atomis gareTa SreSi eleqtronis damateba iwvevs Sris uaryofiTi muxtiT gajerebis 

gazrdas, rac deformirebul tetraedrSi gawyvilebuli da gauwyvilebeli eleqtronebis 

sibrtyeSi ganzidvasTan erTad, xels uSlis Jangbadis atomis birTvs eleqtronebis 

mizidvaSi. Sedegad Jangbadis atomis valenturi radiusi, miuxedavad birTvis muxtis 

gazrdisa, umniSvnelod mcirdeba azotis atomis valentur radiusTan SedarebiT da 

pirveli ionizaciis energiac naklebia 0,92 ev-iT. am gamonakliss [1] ase xnis: „Jangbadis 

atomSi meeqvse eleqtroni emateba p orbitalze, romelSic erTi adgili dakavebulia. isini 

Zlierad ganizidebian, ris gamoc eleqtronis mowyveta Jangbadis atomidan ufro advilia, 

vidre azotis atomidan“. Tu am axsnas davujerebT, maSin ftorSi da neonSi pirveli 
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ionizaciis energiebi unda klebulobdes, radgan p eleqtroniT erTeleqtroniani p 

orbitalis dakavebis procesi ftorSic xdeba da neonSic, magram aRniSnuli elementebis 

atomebSi ionizaciis pirveli energiebi izrdebian. 

 

II.7.  ftoris atomis gareTa Sris 7 eleqtronidan 6 imyofeba 3 eleqtronuli 

wyvilis saxiT, xolo erTi gauwyvilebelia. eleqtronebi birTvis garSemo ganlagebulni 

arian arawesieri tetraedris wveroebze. ftoris atomis valenturi radiusi 0,11 

angstremiT metia Jangbadis atomis valentur radiusze, rac imaze miuTiTebs, rom 

ftoris atomis eleqtronul SreSi eleqtronebs Soris ganzidva metia, vidre Jangbadis 

atomSi. aqve unda aRvniSnoT, rom SreSi eleqtronuli muxtis gazrda, romelic 

matulobs masSi eleqtronuli wyvilebis dagrovebiT, iwvevs meore periodis elementebis 

mwkrivSi momdevno da wina elementebis atomebis radiusebs Soris sxvaobis gazrdas 

(cxrili1), rac TvalsaCinod gamoCnda ftorSi; agreTve unda vTqvaT, rom atomis 

mdgradobidan gamomdinare birTvsa da eleqtronebs Soris mizidva metia, vidre 

eleqtronebs Soris ganzidva. winaaRmdeg SemTxvevaSi ionizaciis energia ar iarsebebda. 

ftoris atomSic asea, amitom ftoris atomis pirveli ionizaciis  energia metia 

Jangbadis atomis pirvel ionizaciis energiaze. 

 II.8. neonis atomis gareTa Sris 8 eleqtroni oTxi eleqtronuli wyvilis saxiT 

birTvis irgvliv imyofebian wesieri tetraedris wveroebze. eleqtronuli wyvilebiT 

gareTa Sris Sevseba atomSi axdens Sris moculobis gajerebas uaryofiTi muxtiT, rac 

atomis radiusis efeqtur gazrdas iwvevs. neonis radiusi 1,60 angstremia. igi 0,89 

angstremiT didia ftoris atomis valentur radiusze. miuxedavad eleqtronebs Soris 

didi ganzidvisa, birTvis muxtisa da eleqtronebis mizidva didia da neonis pirveli 

ionizaciis energia metia ftoris atomis ionizaciis pirvel energiaze. amasTan 

dakavSirebiT aRsaniSnavia agreTve is, rom Jangbadis da ftoris gareTa eleqtronuli 

Sreebis eleqtronebiT Sevseba, riTac isini Rebuloben wesieri tetradris formas, aseve 

efeqturad moqmedebs maTi radiusebis zomebis gazrdaze. anionebSi 02- da F
-
 valenturi 

radiusebi Sesabamisad izrdebian  0.72 da 0.62 angstremiT da utoldebian 1.32 da 1.33 

angstrems. 

 II periodis eleqtronuli sivrce neonis atomSi isea gajerebuli uaryofiTi 

muxtiT, rom neonis momdevno elementis natriumis atomis eleqtroni am sivrceSi ver 

eteva; amitom meore periodis elementebiT Sevseba mTavdeba neoniT da natriumiT iwyeba 

III periodis elementebiT Sevseba. 

I da II periodebis Semavsebeli elementebis atomebis eleqtronuli garsebis 

Sevsebis ganxilvidan SeiZleba vTqvaT, rom atomSi eleqtronis mdgomareoba eqvemdebareba 

realobas - birTvi izidavs eleqtronebs da eleqtronebi  ganizidven erTmaneTs - rac  

eleqtronis minimalur energiasTan erTad atomis arsebobas ganapirobebs. 

3. daskvna 

 atomSi eleqtronis  mdgomareobaze aseTi warmodgenis Semdeg gamodis, rom atomis 

birTvis igrvliv sxvadasxva adgilze eleqtronis yofnis xangrZliobis albaTobiT 

Seqmnili orbitali eleqtronis bunebrivi mdgomareobidan gamoyvanaa, xolo sasargeblo 

modeli - orbitalis hibridizacia - misi ukan dabrunebis mcdeloba. am mizezis gamo azrs 

kargaven cnebebi: S, P, d da a.S. eleqtronebi da maTi Sesabamisi orbitalebi, orbitalebis 

hibridizacia, π bma da sxva. samarTlianad aixsneba mimarTulebis mqone valenturi bmis da 

jeradi bmebis warmoqmna. 
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DYNAMICS OF FILLING THE ELECTRON SHELLS OF ATOMS OF THE ELEMENTS 

FILLING I AND II PERIODS,  I. E. THE CONDITION OF ELECTRONS IN AN ATOM 

Khidesheli Givi 

Ph.D. of Chemical sciences 

Summary 

The paper is based on the general known realia (7 realia); It also takes into account the number 

of electrons in the outer layer of an atom and the geometric shape received by their mutual repulsion, 

the size of a radius and the scale of energy of the first ionization of an atom, the condition of electron 

in an atom has been analyzed and presented, which is based on the law: the nucleus attracts electrons 

and electrons repulse each other. Under this law, the electron in an atom is located in the place where 

it is attracted most of all and is repulsed by the neighboring electron most of all. Such presentation 

about the condition of electrons in an atom has revealed that an orbital formed by the duration 

probability of the location of electrons at different places around the atomic nucleus – means the 

withdrawal of an electron from the natural condition, and a beneficial model – hybridization of an 

orbital means an attempt of returning thereof. By this reason the concepts lose their sense: S, P, d, etc. 

electrons and corresponding orbitals, hybridization of orbitals, π connection etc. Formation of the 

valence bond and multiple bonds having a direction has a justified explanation. 

 

ДИНАМИКА ЗАПОЛНЕНИЯ ЭЛЕКТРОННЫХ ОБОЛОЧЕК АТОМОВ ЭЛЕМЕНТОВ, 

ЗАПОЛНЯЮЩИХ I И II ПЕРИОДЫ, ТО ЕСТЬ СОСТОЯНИЕ ЭЛЕКТРОНА В АТОМЕ 

Хидешели Г.   

Кандидат химических наук 

 

Резюме 

 

Труд основывается на приведѐнных в нѐм всеобще известных реалиях (7 реалий); а также  

учитывает количество электронов в наружном слое атома и геометрическую форму, 

полученную их взаимоотталкиванием, размер радиуса атома и величину энергии первой 

ионизации атома. Опираясь на эти данные, проанализировано и представлено состояние 

электрона в атоме, которое основывается на действительности: ядро притягивает электроны и 

злектроны отталкивают друг друга, по которой электрон в атоме находится там, где его сильнее 

всего притягивает ядро и сильнее всего отталкивает соседний электрон. После таково 

представления о состоянии электронов в атоме получается, что орбиталь, созданный 

вероятностью продолжительности нахождения электронов на разных местах вокруг атомного 

ядра – зто выведение электрона из естетственного состояния, а полезная модель – гибридизация 

орбитали – попытка его возвращения обратно. По этой причине теряют смысл понятия: S, P, d и 

т. д. Электроны и соответствующие им орбитали, гибридизация орбиталей, π связь и др. 

Справедливо объясняется образование имеющей направление валентной связи и кратных 

связей.        

 


