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Tavi I. organul naerTTa qimiuri aRnagobis Teoria   5

Tavi I
organul naerTTa qimiuri aRnagobis Teoria
eleqtronuli Teoria

am Tavis Seswavlisas gaecnobiT:

•	 organuli qimiis Camoyalibebis istorias;

•	 organuli da araorganuli nivTierebebis msgavsebasa 
da gansxvavebas;

•	 organuli naerTebis gavlenas adamianis cxovrebis 
yvela sferoze;

•	 organul naerTTa aRnagobis Teoriis ZiriTad 
debulebebs; izomeriis cnebasa da mis mniSvnelobas;

•	 atomTa sivrceSi ganlagebasa da eleqtronuli 
struqturis gavlenas organul nivTierebaTa 
Tvisebebze;

•	 organuli nivTierebebis Seswavlis aucileblobas;

•	 organul naerTTa simravlisa da mravalferovnebis 
mizezebs.

Tema I naxSirwyalbadebis 
qimia
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sur. 1. iens iakob 
berceliusi (1779-1848), 
Svedi qimikosi. termini 
`organuli qimia~ mecnie-
rebaSi damkvidrda mas 
Semdeg, rac berceliusma 
1827 wels Seqmna organu-
li qimiis pirveli saxel-
mZRvaneloebi.

1	 organuli qimiis sagani

sur. 2. fridrix violeri 
(1800-1882), germaneli 
qimikosi

nivTierebaTa klasifikaciis pirveli cda iyo maTi dayo-
fa mineralur, mcenareul da cxovelur nivTierebebad. es 
klasifikacia xangrZlivi drois ganmavlobaSi ucvleli 
rCeboda.

XVIII saukunis meore naxevridan daiwyo mcenareuli da 
cxoveluri warmoSobis nivTierebebis intensiuri Seswav-
la. qimikosebma mcenareuli da cxoveluri organizmebidan 
gamoyves mTeli rigi nivTierebebi, magaliTad, mJaunmJava 
(gvxvdeba mcenareebSi), rZemJava, limonmJava, glicerini da 
sxv. magram ver daadgines, ratom gansxvavdeba mkveTrad 
es nivTierebebi mineraluri nivTierebebisagan. frangma 
mecnierma antuan lavuaziem SeimuSava nivTierebebis Sed-
genilobis gansazRvris raodenobrivi meTodebi da  eqspe-
rimentis safuZvelze daadgina, rom mcenareuli da cxove-
luri warmoSobis nivTierebebis Sedgeniloba, daaxloebiT, 
erTnairia, isini Sedgeba naxSirbadis, wyalbadisa da Jang-
badisagan. zogierTi maTgani Seicavs, agreTve, azotsa da 
fosfors. Seiqmna mcenareul da cxovelur nivTierebaTa 
calke Seswavlis aucilebloba. 

1808 wels Svedma qimikosma i. berceliusma (sur. 1) wa-
moayena winadadeba, rom cocxali organizmebidan miRebu-
li nivTierebebisaTvis ewodebinaT organuli nivTierebebi, 
xolo maTi Semswavleli mecnierebisaTvis _ organuli qimia. 

XIX saukunis mecnierTa Soris gansakuTrebuli popula-
robiT sargeblobda moZRvreba ̀ sasicocxlo Zalis~ Sesaxeb 
anu vitalisturi Teoria, romlis mixedviTac organuli 
naerTebi warmoiqmneba mxolod cocxal organizmebSi gan-
sakuTrebuli `sasicocxlo Zalis~ (laT. vis vitalis) gavleniT. 
amitom maTi miReba SeuZlebelia laboratoriuli gziT.  

miuxedavad imisa, rom vitalisturi Teoria amuxruWeb-
da organuli qimiis ganviTarebas, TandaTan grovdeboda 
didZali eqsperimentuli masala organul naerTTa Sedge-
nilobisa da Tvisebebis Sesaxeb. 

XIX saukunis 20-ian wlebSi germanelma qimikosma, i. ber-
celiusis moswavlem f. violerma (sur. 2) araorganuli niv
Tierebebidan daasinTeza Sardovana (warmoiqmneba adamiani-
sa da cxovelis organizmSi). 

violeris am aRmoCenebs mohyva organuli sinTezebis 
mTeli seria. 1845 wels germanelma qimikosma a. kolbem sin-
Tezuri gziT miiRo ZmarmJava. 1894 wels frangma qimikosma 
p. bertlom daasinTeza cximebi, xolo 1861 wels rusma qi-
mikosma a. butlerovma _ naxSirwylebi.



Tavi I. organul naerTTa qimiuri aRnagobis Teoria   7

sur. 3. violeris gardacvalebis 
100 wlisTavisadmi miZRvnili 
germanuli safosto marka  

sainteresoa...

NH4OCN  O=C(NH2)2

amoniumis cianati
(araorganuli)

Sardovana
(organuli)

fridrix violeris aRmoCena

araorganuli nivTierebidan organuli nivTierebis 
sinTezi pirvelad 1828 wels ganaxorciela fridrix 
violerma. man miswera Tavis maswavlebels berceliuss 
`unda mogaxsenoT, rom SemiZlia Sardovanas miReba ada-
mianis, ZaRlis an sxva cxovelis Tirkmlebis gareSe...~ 
is gulistkivils gamoTqvamda, rom gaxda mecnierebaSi 
udidesi `tragediis~ mowme _ mSvenieri hipoTezis (igu-
lisxmeba vitalisturi Teoria) dasamarebisa am faqtiT. 

`violeris sinTezi~ iyo mniSvnelovani aRmoCena, radgan bioaraorganuli nivTiere-
bidan qimiur laboratoriaSi ganxorcielebuli organuli nivTierebis miReba uaryof-
da vitalistur Teorias. 

f. violerma araorganuli nivTierebis amoniumis cianatis wyalxsnaris aorTqlebisas 
atomTa gadajgufebis Sedegad, miiRo organuli nivTiereba Sardovana _ cxovelebis 
Sardis komponenti. amoniumis cianati da Sardovana struqturuli izomerebia. 

amrigad:
organuli qimia Seiswavlis naxSirbadis Semcvel naerTebs 
_ naxSirwyalbadebsa da maT nawarmebs.

sinTezebis am jaWvma mTlianad gaacamtvera warmodgene-
bi `sasicocxlo Zalis~ Sesaxeb da Seqmna safuZveli axali 
mecnieruli Teoriis Sesaqmnelad.

XIX saukunis Sua wlebSi germanelma qimikosma a. kekulem 
organuli qimia gansazRvra, rogorc naxSirbadis naerTTa 
qimia. aseTi ganmarteba srulyofili araa, radgan naxSirba-
dis Semcveli mravali naerTi (naxSirmJava da misi marilebi, 
naxSirbadis oqsidebi) miekuTvneba araorganul naerTebs, 
radgan avlens araorganuli naerTebisaTvis damaxasiaTe-
bel Tvisebebs.

mogvianebiT, 1889 wels  germanelma qimikosma karl Sor-
lemerma  organul qimias naxSirwyalbadebisa da maTi nawar-
mebis qimia uwoda. 

dReisaTvis gamoiyeneba rogorc erTi, ise meore ganmar-
teba.

organuli qimia axalgazrda mecnierebaa, Tumca organul 
nivTierebebs da maT gardaqmnebs adamiani uxsovari dro
idan icnobda da iyenebda: yurZnis wvenidan Rebulob
dnen Rvinos, marcvleulidan _ luds, mcenareebidan 
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gaiazreT

1.	 daasaxeleT, yofacxovrebaSi gamoyenebuli nivTierebebidan romelia organuli da 
romeli – araorganuli.

2.	 daasaxeleT magaliTebi, romlebic adasturebs organuli da araorganuli naerTebis 
erTianobas.

1.	 romeli qimiuri reaqciebiT SeiZleba organuli da araorganuli  nivTierebebis erTma-
neTisgan gansxvaveba?

SeasruleT

gamoyofdnen bunebriv saRebrebs, eTerzeTebs, cximebs, 
samkurnalo saSualebebs da sxv.

terminma `organuli qimia~ dReisaTvis ufro farTo 
mniSvneloba SeiZina, vidre Tavdapirvelad hqonda. amJamad 
organuli qimia moicavs ara mxolod cocxal organizmebSi 
Semaval nivTierebebs, aramed sinTezis gziT miRebul niv-
Tierebebsac, romelTac araviTari kavSiri ara aqvs cocxal  
bunebasTan, magram avlenen organuli naerTebisaTvis dama-
xasiaTebel Tvisebebs.

 organuli qimia safuZvelia mrewvelobis mravali dar-
gis _ saTbobis, saRebrebis, asafeTqebeli nivTierebebis, 
sinTezuri kauCukis, qimiuri boWkos, plastmasebis, orga-
nuli sasuqebis, Sxamqimikatebis, vitaminebis, samkurnalo 
preparatebis warmoebisa da sxv.

gansakuTrebuli mniSvneloba aqvs organul qimias bio-
logiisa da medicinisaTvis. Cven vcxovrobT organul na-
erTTa garemocvaSi da nivTierebaTa cvla, romelic safuZ-
vlad udevs sasicocxlo procesebs, umTavresad organul 
naerTTa gardaqmnebs warmoadgens. Tanamedrove organuli 
qimiis safuZvelze Camoyalibda axali mecnieruli mimar-
Tuleba _ bioorganuli qimia, romelic swavlobs sasi-
cocxlo procesebSi monawile organul naerTTa (cilebi, 
naxSirwylebi, lipidebi, hormonebi da sxv.) aRnagobas, Tvi-
sebebs  da axdens biologiuri procesebis modelirebas.

Cveni sxeuli da yvela cocxali organizmi organuli naerTebisgan Sedgeba. organuli naerTebi Cveni 
yoveldRiuri cxovrebis ganuyofeli nawilia.  
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sur. 2. arCibald kuperi
(1831-1891), Sotlandieli 
qimikosi

sur. 3. aleqsandre 
butlerovi (1828-1886), 
rusi qimikosi

XIX saukunis 50-iani wlebisaTvis organul qimiaSi mra-
vali bunebrivi da sinTezurad miRebuli nivTiereba iyo 
cnobili. saWiro gaxda iseTi Teoriis SemuSaveba, romelic 
sistemaSi moiyvanda dagrovil masalas, ganazogadebda da 
daukavSirebda erTmaneTs calkeul faqtebs. aseTi Teoriis 
ararseboba aferxebda organuli qimiis Semdgom ganviTare-
bas.

XIX saukunis 60-ian wlebSi Seiqmna organul naerT-
Ta qimiuri aRnagobis Teoria, romelic organuli qimiis 
Teoriul safuZvels Seadgens. mis SeqmnaSi mniSvnelovani 
wvlili Seitanes germanelma qimikosma f. kekulem, Sotlan-
dielma qimikosma a. kuperma, rusma qimikosma a. butlerov-
ma. f. kekulem da a. kuperma daadgines naxSirbadis oTxva-
lentianoba organul naerTebSi, aseve gamoTqves mosazreba 
naxSirbadatomTa erTmaneTTan jaWvurad SeerTebis unarze. 
f. violerma da i. libixma aRmoaCines izomeriis movlena. 
a. butlerovma  eqsperimentis safuZvelze axsna izomeriis  
movlenis  arsi da miuTiTa molekulis agebuleba-Tvisebe-
bis urTierTkavSirze.

qimiuri aRnagobis Teoriis ZiriTadi arsi SeiZleba Camo-
yalibdes Semdegi debulebebis saxiT:

1.	 molekulebSi atomebi ganlagebulia ara uwesrigod, ara-
med erTmaneTTan SeerTebulia garkveuli Tanmimdevro-
biT, maTi valentobis Sesabamisad. atomTa SeerTebis rigs 
qimiuri aRnagoba ewodeba. 
organul naerTTa molekulebSi naxSirbadis valentoba 
yovelTvis 4-is tolia.

2.	 nivTierebaTa Tvisebebi damokidebulia ara mxolod ima-
ze, Tu romeli elementis atomebi da ra raodenobiT 
Sedis maTi molekulebis SemadgenlobaSi, aramed mole-
kulaSi atomTa SeerTebis Tanmimdevrobazec, e.i. mole-
kulis qimiur aRnagobaze.

3.	 molekulis warmomqmneli atomebi an atomTa jgufebi 
erTmaneTze axdenen gavlenas, razec damokidebulia mo-
lekulebis reaqciisunarianoba. erTmaneTTan uSualod 
dakavSirebul atomTa urTierTgavlena ufro Zlieria.

2	 organul naerTTa qimiuri aRnagobis Teoria

sur. 1. fridrih kekule
(1829-1896), germaneli 
qimikosi

amrigad:
organul naerTTa qimiuri aRnagobis Teoria aris moZRvre-
ba organul naerTTa molekulebSi atomTa SesaZlo ganla-
gebisa da urTierTgavlenis Sesaxeb.
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1.	 raSi mdgomareobs organul naerTTa qimiuri aRnagobis 
Teoriis ZiriTadi arsi? aRnagobis Teoriis romeli de-
bulebis dasabuTeba SegiZliaT saTanado magaliTebis 
moyvaniT?

2.	 valentobisadmi Cveulebrivi midgomiT, rogori valen-
toba unda migvewera naxSirbadisaTvis naerTebSi _ C2H6, 
C2H4, C6H6? rogoria sinamdvileSi naxSirbadis valentoba 
yvela organul naerTSi? rogor axsniT am Seusabamobas?

gaiazreT

am Teoriis safuZvelze daiwyo organuli qimiis, ro-
gorc mecnierebis damoukidebeli dargis swrafi ganviTa-
reba. man axsna ara marto im droisaTvis cnobil orga-
nul naerTTa molekulebis aRnagoba da Tvisebebi, aramed 
SesaZlebeli gaxada mravali axali nivTierebis winaswarme-
tyveleba da maTi sinTezis gzebis Zieba. 

organuli qimiis Semdgomi ganviTarebis procesSi qimiu-
ri aRnagobis Teoria Seivso sivrciTi (stereoqimiuri) da 
eleqtronuli aRnagobis TeoriebiT. sivrciTi aRnagobis 
Teoria Seiswavlis organul naerTTa molekulebSi atomTa 
sivrciT ganlagebas. eleqtronuli aRnagobis  Teoria ki 
arkvevs molekulaSi atomTa Soris qimiuri bmebis xasiaTs, 
xsnis atomTa urTierTgavlenis arss da ama Tu im qimiuri 
Tvisebis gamovlenis mizezs.
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organul naerTTa molekulebi warmoadgens garkveuli 
TanmimdevrobiT erTmaneTTan kovalenturi bmebiT dakavSi-
rebul atomTa erTobliobas, romelSic ZiriTadia naxSir-
badis atomebi.

gavixsenoT naxSirbadis atomis gare energetikuli do-
nis orbitalebze savalento eleqtronebis ganawileba Zi-
riTad da aRgznebul mdgomareobaSi (sur.1, 2): 6C n = 2

s p
n = 1

s

1s22s22p2

sur. 1.  naxSirbadis eleq
tronuli da eleqtro-
nul-grafikuli formula

6C* n = 2
s p

6C n = 2
s p

sur. 2. naxSirbadis atomis gare energetikuli donis orbitalebze 
savalento eleqtronebis ganawileba ZiriTad da aRgznebul 
mdgomareobaSi

► gaixseneT! 
eleqtronuli wyvilis 
gaTiSvaze daxarjuli 
energia anazRaurdeba 
im energiis xarjze, 
romelic gamoiyofa 
warmoqmnili 
gauwyvilebeli 
eleqtronebiT 
qimiuri bmebis 
warmoqmnisas.

naxSirbadis aRgznebuli atomis savalento Sreze oTxi 

gauwyvilebeli eleqtronis ( )arseboba mis oTxvalenti-
anobas ganapirobebs. Sesabamisi eleqtronuli konfigura-
cia ase gamoisaxeba:

2s12px
1 2py

1
 2pz

1
  

saidanac Cans, rom naxSirbadis atomSi kovalenturi bmebis 
warmoqmnaSi monawile eleqtronebi sxvadasxva bunebisaa: 
erTi eleqtroni s-orbitalze, sami ki urTierTmarTobu-
lad ganlagebul p-orbitalebzea. Sedegad unda warmoiq
mnas aratolfasi bmebi, romlebic erTmaneTisgan gansxvav
deba eleqtronuli Rrublebis gadafarvis xarisxiT da 
sivrceSi ganlagebiT. e.i. unda gansxvavdebodes warmoqmni-
li bmis TvisebebiTac, rac eqsperimentulad ar dadastur-
da.

am movlenis asaxsnelad amerikelma lainus polingma 
mecnierebaSi Semoitana warmodgena eleqtronuli Rruble-
bis (orbitalebis) hibridizaciis Sesaxeb. l. polingis 
mixedviT, bmis warmoqmnaSi monawileobs sawyisi orbita-
lebis SereviT miRebuli hibriduli orbitalebi. warmoq
mnili hibriduli orbitalebis ricxvi hibridizaciaSi 
monawile sawyisi orbitalebis ricxvis tolia. hibridiza-
ciaSi monawileobs energiebiT erTmaneTisagan mcired gan-
sxvavebuli (erTi energetikuli donis sxvadasxva qvedonis) 
orbitalebi. Sedegad maTi energiebis gasaSualeba xdeba, 
rac eleqtronuli Rrublis formis SecvlaSi gamoixateba 
(sur.3). hibriduli orbitali asimetrulia, aqvs erT mxares 

3	 eleqtronuli orbitalebis hibridizacia organul naerTebSi

sur. 3. orbitalebis 
sqematuri gamosaxva

s-orbitali

p-orbitali

hibriduli orbitali
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amrigad:
hibridizacia aris gansxvavebuli formisa da energiis ato-
muri orbitalebis erTmaneTTan Sereva erTnairi formisa da 
energiis orbitalebis warmoqmniT.

erTi s- da sami p-orbitalis hibridizaciiT warmoqmnili 
oTxi hibriduli orbitali, sivrceSi maqsimaluri urTierT-
ganzidvis gamo, mimarTulia tetraedris wveroebisaken. kuTxe 
maT Soris 109°28´-ia. hibridizaciis am saxes sp3-hibridizacia 
ewodeba (sur. 4).

tetraedris wveroebisaken mimarTuli oTxi sp3-hibriduli 
orbitaliT naxSirbadi kovalentur σ-bmebs amyarebs naxSirba-
dis an sxva elementis (magaliTad, wyalbadis, Jangbadis da sxv.) 
atomebTan.

gawelili rvianis forma. bunebrivia, aseTi orbitalebiT bmis 
damyarebisas arahibridul orbitalebTan SedarebiT gada-
farvis xarisxi metia. Sedegad hibriduli orbitalebiT ufro 
mtkice bmebi myardeba.

hibridizaciaSi yovelTvis monawileobs s-orbitali, 
p-orbitalebidan ki SeiZleba monawileobdes mxolod nawi-
li (sur. 5). 

1s 2s 2px 2py 2pz

C

1s 2s 2px 2py 2pz

C* sp3

1s 2s 2px 2py 2pz

C* sp2

1s 2s 2px 2py 2pz

C* sp

sur. 5. naxSirbadis eleqtronul-grafikuli formulebi 

arahibriduli orbitali 

hibridizaciaSi monawile orbitali

sur. 4. naxSirbadis atomis savalento orbitalebis  sp3 hibridizacia

sp3-hibriduli
orbitalebis

orientacia sivrceSi

oTxi sp3 hibriduli orbitali
 oTxi arahibriduli orbitali

2s

2pz

2py

2px

109°28´
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Tu hibridizaciaSi monawileobs erTi s- da ori p-orbita-
li, warmoiqmneba sami hibriduli orbitali, romlebic erTma-
neTisgan maqsimaluri dacilebiT, 120°-iani kuTxiT ganlagdeba 
erT sibrtyeSi. hibridizaciis am saxes sp2-hibridizacia ewo-
deba (sur. 6).

warmoqmnili sami sp2-hibriduli orbitaliT naxSirbadi 
sam σ-bmas amyarebs sxva atomebTan erT sibrtyeSi. mas rCeba 
erTi p-orbitali, romelic inarCunebs moculobiTi rvianis 
formas, igi ganlagdeba sibrtyis marTobulad da mezobeli 
naxSirbadis (an Jangbadis) atomis p-orbitalTan gverduli 
gadafarviT warmoqmnis π-bmas (sur. 7).

Tu hibridizaciaSi monawileobs erTi s- da erTi p-or-
bitali, hibridizaciis am saxes ewodeba sp-hibridizacia. 
warmoqmnili ori hibriduli orbitali, maqsimaluri urTi
erTganzidvis gamo, lagdeba urTierTsapirispiro mimar-
TulebiT, erTmaneTis mimarT 180°-iT da or σ-bmas axor-
cielebs sxva atomebTan (sur. 8).

CC

sur. 7. π-bmis warmoqmna

erTi arahibriduli
orbitali (2pz)

sami hibriduli 
orbitali (sp2)

sur. 6. naxSirbadis atomis savalento 
orbitalebis sp2 hibridizacia

σ
σ

σ
π

2s

2py

2px

2pz

x

y
z

1200

900

ori hibriduli 
orbitali (sp)

ori arahibriduli
orbitali

sur. 8. naxSirbadis atomis savalento  
orbitalebis sp hibridizacia

+

σ σ
π π

2px

2s

2pz

2py

x

y
z

900

1800
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sur. 9. π-bmebis warmoqmna

hibridizacia geometriuli forma savalento kuTxe

sp3 tetraedruli 109°28´

sp2 brtyeli 120°

sp xazovani 180°

cxrili 1. hibridizaciis kavSiri sivrciT aRnagobasTan

1.	 riTi iyo ganpirobebuli atomuri orbitalebis hibridizaciis Teoriis Semotana 
qimiaSi da raSi mdgomareobs am Teoriis ZiriTadi  arsi?

2.	 rogori orbitalebiT warmoqmnis naxSirbadi σ- da π bmebs organul naerTTa 
molekulebSi?

3.	 hibridizaciis romel saxes Seesabameba naxSirbadatomTan dakavSirebuli atomebis 
xazovani, brtyeli da sivrciTi ganlageba?

SeasruleT

hibridizaciis gareSe darCenili ori p-orbitali urTi
erTmarTobul sibrtyeSi warmoqmnis or π-bmas (sur. 9).

1.	 gaixseneT kovalenturi bmis saxeebi. romeli orbitalebi monawileobs kovalenturi 
bmis warmoqmnaSi? moiyvaneT magaliTebi.

2.	  

	 daadgineT moyvanil naerTSi (1) da (2) naxSirbadatomebi rogori saxis hibriduli 
orbitalebiT axorcielebs σ-bmebs. gaiTvaliswineT σ-bmebis warmoqmnaSi monawile 
hibriduli orbitalebis raodenoba da misi kavSiri hibridizaciis saxesTan.

gaiazreT

H–C–C
(1) (2)

CC


