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 Sesavali 

sagani `xatweris teqnologia~ („specteqnologia“) Sei
swavlis xatwerisa da saeklesio mxatvrobisaTvis saWiro 
naerTebis (gamxsneli, makavSirebeli, pigmenti, sagrunte 
da sabaTqaSe masalebi da sxv.) teqnologias, maT qimiur 
Sedgenilobas da Tvisebebs, aseve  uSualod xatvisa da 
xatweris teqnikas. saWiro masalebis qimiuri da fizikuri 
maxasiaTeblebi da maTi urTierTdamokidebuleba bevrad 
gansazRvravs Sesrulebuli namuSevris mdgradobas 
garemo pirobebis mimarT. masalebis  Tvisebebisa da gamo
yenebis wesis  codna   daexmareba  momaval  xatmwers da 
restavrators, im gvarad  srulyos  nawarmoebi,  rom  man  
gauZlos  dros. 

mxatvroba uZvelesi istoriidan aris cnobili. ne
oliTis xanis adamiani ukve arCevda ferebs, amzadebda 
Tixis WurWels, bunebrivad Seferili masalebiT akeTebda 
warwerebs da am masalebs iyenebda sxvadasxva daniSnulebiT. 

Zveli egviptis xelovneba ganTqmulia mxatvrobiT, qvaze 
Tu xeze kveTiT.  aRsaniSnavia maTi freskebi. Cv.w. aRri
cxvamde  2000   wlis  win  egvipteSi  ukve  arCevdnen  xatvi saTvis  
saWiro  sxvadasxva  saxis  masalebs.  cnobilia faraonTa 
ferweruli  portretebi da CuqurTmebi, romlebic fara
onTa dasakrZal sarkofagebs amkobda. saqveynod aris 
aRiarebuli tutanxamonis oqros niRabi, inkrustirebuli 
feradi qvebiTa da nairferi pastiT. sardionis, firuzisa 
da laJvardis cimcimi oqros moelvare zedapirze sruliad 
gansakuTrebul mxatvrul efeqts qmnis. zogierTi mdidari 
adamiani faraonis dakrZalvamde specialurad axatvinebda 
mis portrets. 

am dargis mimarT gansakuTrebuli damokidebuleba 
hqondaT  Zvel berZnebsa da romaelebsac, romlebmac xatvis 
sxvadasxva formebi da saSualebebi SeimuSaves. 
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xati qristianul religiaSi ieso qristes, RvTismSoblis, 
mociqulebisa da wmindanebis ferweruli an reliefuri 
gamosaxulebaa, xolo xatweris nimuSebi qristianuli 
ku  l turis mniSvnelovani nawilia. istorikosebi xa t
we  ris stilis Camoyalibebas qristi anobis pirvel sam 
saukunemde aTariReben. IV da V saukuneebSi xatebi uk
ve farTod gavrcelda. is faqti, rom xatebi adreul 
eklesiaSi gamoiyeneboda, metyvelebs eklesiis unikalur 
gamocdilebaze. 

pirveli qristianuli xati gaxldaT macxovris xelT
uqmneli xati, romelic macxovris miwieri cxovrebis dros 
Seiqmna. ufalma Tavad akurTxa wminda gamosaxulebis  
xatebis Tayvaniscema. xatebi qristianobis I saukunidan 
iwereboda. luka maxarebeli, erTerTi saxarebis avtori, 
cnobili xatmweri gaxldaT, man Seqmna RvTismSoblis 
ramdenime xati. cnobilia sxva mravali xati, romelic luka 
maxareblis saxels ukavSirdeba. 

dRevandeli marTlmadidebeli eklesia warmou dgenelia 
qristes, RvTismSoblis da sxva wmindanebis xatebis gareSe. 
saxareba sityvierad gadmogvcems iesos miwier cxovrebas, 
xolo xatebi saxierad warmogvidgenen mas. umetes Sem
TxvevaSi eklesiis kedlebi moxatulia garkveuli wesis 
mixedviT, Zveli da axali aRTqmis scenebiT. saeklesio 
kedlis   mxatvrobas  igive Rirebuleba, daniSnuleba, si
wminde  da   Zala  aqvs,  rac  xatebs.  xatebi   marTlmadidebluri 
tradiciiT mxolod xelovnebis (samxatvro) nimuSebi 
ar arian. xati gamoiyeneba, rogorc sarkmeli sulier 
samyaroSi, da Seqmnilia imitom, rom mivaRwioT gonebrivad 
locviT mdgomareobas. xatebi da saeklesio xelovneba 
asrulebs  morwmuneTa  rwmenaSi  ganmtkicebis  funqcias. 

bizantiis imperiis samxatvro kultura, da maT So
ris xatwera, iyo udidesi movlena mravali ero vnuli 
kulturis ganviTarebisaTvis marTl madideblur qve
ynebSi, maT Soris saqarTveloSi. am qveynebisaTvis didi 
mniSvneloba hqonda bizantiur iko nografiaSi axali 
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stilisturi mimdinareobebis Camo yalibebas. bizantiuri 
gavlenis miuxedavad, saqa rTveloSi xatweras aqvs misTvis 
damaxasiaTebeli TviT myofadoba. 

yvelaze Zveli xati, romelmac Cvenamde moaRwia, Ta
riRdeba VI saukuniT. is Sesrulebulia antikuri xanis 
teqnikiT  enkaustikiT. Semdgom wlebSi xatweras, ise 
rogorc mTlianobaSi mxatvrobas, hqonda aRmavlobisa 
da daqveiTebis periodebi. icvleboda xatvis formebi, 
gamoyenebuli masala, Sesrulebis teqnika. 

mxatvrobis teqnologia aris erToblioba garkveuli 
wesiTa da TanmimdevrobiT ganxorcielebuli opera ci
ebisa, romelTaganac Sedgeba weris procesi dawyebidan 
damTavrebamde. mxatvrobis teqnika da teqnologia er
TmaneTTan axlos mdgomi cnebebia, romliTac gamoi xateba 
SemoqmedebiTi procesi, ris Sedegadac sawyisi masalebi 
ganicdis    sxvadasxva cvlilebas  da  gadaiqceva  sxva  Tvi    
sebebis matarebel obieqtad. magaliTad, pigmenti, Se m
kvreli, laqi, xis dafa sxvadasxva instrumentisa da arcTu 
rTuli teqnologiuri procesebis Sedegad gadaiqceva 
suraTad, freskad, xatad, xelovnebis nimuSad, romelic 
sruliad sxva, axali Tvisebebis matarebelia. garda 
amisa, masalebis tenologiis qveS moiazreba maTi miRebis, 
momzadebis wesis etapebi da procedurebi, romlebic 
damokidebulia  am  masalaTa  qimiurfizikur Tvisebebze da 
gansazRvravs im procesebs, romelTac ganicdian aRniSnuli 
masalebi erTmaneTTan SeerTebisas (weris da wyebisas) da mis  
Semdgom,  mravali  wlis ganmavlobaSi. 

termini „mxatvrobis teqnika“ upirvelesad xazs 
usvams saRebavis sistemis Sedgenilobas, kerZod, masSi 
dominanti nivTierebis  Semkvrelis (zeTi, bunebrivi an 
xelovnuri emulsia, sanTeli, Camqrali kiri, wyali da 
sxva) saxeobas. amis mixedviT gvaqvs enkaustika, freska, 
guaSi, pasteli, akvareli, tempera, zeTis teqnika da sxv. 
zogjer is aRniSnavs cnobili mxatvrebis an xatmwerebis 
weris maneras (ticianis teqnika, rubensis teqnika da sxv). 
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amitom, SesaZlebelia iTqvas, rom mxatvrobis teqnikis qveS 
igulisxmeba konkretul masalaTa gamoyenebis saSualebebi, 
garkveuli Cvevebi da weris manera, risi meoxebiTac xdeba 
ama Tu im samxatvro amocanis gadawyveta. 

enkaustikis teqnika, romelic Semkvrelad cvilis ga
moyenebas gulisxmobs, mxatvrobis uZvelesi xerxia, is 
warmatebiT gamoiyeneboda xatwerasa da saeklesio mxa
tvrobaSi. faiumis portretebis garkveuli nawili am 
teqnikiTaa Sesrulebuli, xolo meore nawili  temperiT. 
temperis  saRebavSi   SemakavSirebel   masalad      wyalSi 
gax  snili kvercxis gulia gamoyenebuli, romelsac Se
saZlebelia, daematos webo. temperisaTvis ficarze ufro 
sqeli grunti keTdeboda, radgan es saRebavi advilad 
iJRinTeboda daugruntav ficarze. temperis saRebavs aqvs 
mqrqali, nazi feri, saRebavis fena SedarebiT Txelia. funjis 
sxvadasxva sisqis monasmis gamoyeneba mravalferovani 
ferweruli efeqtebis miRwevis saSu alebas iZleva. 

temperis saRebavebma, rac Semkvrelad bunebrivi an 
xelovnuri emulsiebis gamoyenebas gulisxmobs, farTod 
daimkvidra adgili rogorc dazgur, aseve monumentur 
mxatvrobaSi. aRniSnuli meTodi metnaklebi cvlilebiT 
dResac warmatebiT gamoiyeneba xatwerasa da saeklesio 
mxatvrobaSi da Tavisi mniSvneloba arasdros daukargavs, 
Tumca  samxatvro masalebSi zeTis gamoCenam (XII  da  Sem d
gomi  saukuneebi) garkveulad Seaviwrova igi.  SemdgomSi 
aRmoCnda, rom zeTis saRebavebsac mravali nakli hqonda, 
miT umetes  kiriT Selesil kedelze gamoyenebisas. 

amdenad, SesaZlebelia iTqvas, rom saRebavis sistemis 
Sedgeniloba garkveulwilad ubiZgebs mxatvars weris 
damaxasiaTebeli manerisaken da gansazRvravs samxatvro 
nimuSis  Semgueblobas,  vargisianobas  sxvadasxva  piro
bebSi. 

temperis teqnikaSi Sesrulebulma kargad Semonaxulma 
namuSevrebma SemdgomSi kvlav axali ZaliT aRZra interesi 
am mimarTulebisadmi. Tumca aRsaniSnavia, rom aRorZinebis 
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xanis tempera da XX saukunis aseTive tipis saRebavis 
sistema Sedgenilobis TvalsazrisiT gansxvavdeba 
erTmeneTisagan, radgan am ukanasknelSi ZiriTadad fi gu
rirebs xelovnurad Seqmnili kompo nentebi. gaCnda Zveli 
saRebavebis Seswavlisa da kvlevis moTxovnileba, raTa 
dadgindes Zveli receptebi im wyaroebis safuZvelze, 
romlebSic gaSuqebuli aris es sakiTxebi. Zieba dRemde 
mimdinareobs, Tumca Cvenamde moRweul xelnawerebsa da 
traqtatebSi dacul rCevebsa da receptebSi garkveva arc 
Tu  ioli  aRmoCnda  imitom, rom iq yvelaferi zustad ar aris 
aRwerili da ganmartebuli, rac maSindeli ostatebisaTvis 
isedac naTeli iyo. mxedvelobaSia misaRebi is garemoebac, 
rom saukeTeso receptebi saidumlod inaxeboda da zepirad 
gadaecemoda. garda amisa, zogierTi naerTi, romelzedac 
Zvel receptebSia saubari, dRes ar iwarmoeba an saerTod 
ucnobia CvenTvis. 

qimiuri analizebis saSualebiT SesaZlebelia dadgi ndes 
mxolod naerTebis dRevandeli mdgomareoba da araviTar 
SemTxvevaSi  maTi pirvandeli saxe, radgan maT saukuneebis 
manZilze Rrma fizikurqimiuri cvlilebebi ganicades. 

Tu Tvals gadavavlebT Cvenamde moRweul kargad 
Semonaxuli  mxatvrobis  nimuSebs  (egviptis  kedlis mxa
tvroba, faiumis portretebi, Sua saukuneebis xa tebi da 
kedlis mxatvroba, pompeis freskebi, italiis aRorZinebis 
xanis  nawarmoebebi da zogierTi Semdgomi periodis 
nimuSebi), davinaxavT, rom isini mnaxvels izidavs ara marto 
stiliTa da daxvewili gemovnebiT, aramed Sesrulebis 
maRali ostatobiTa da ferTa pirvandeli JReradobiT, 
rac udavod damokidebulia samxatvro masalebis mTeli 
rigi Tvisebebis Rrma codnasa da samxatvro teqnikis uzado 
Sesrulebaze. yovelive amas uzrunvelyofda swavlebis 
is sistema, romelic  Seqmnili  iyo ama Tu im qveyanaSi 
maTi ganviTarebis sxvadasxva  periodSi. istoriul  doku
mentebSi daculi masalebi mogviTxroben, Tu rogor 
zrunavdnen cnobili mxatvrebi TavianTi profesiis siwmi
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ndeze, produqciis xarisxze, aseve  Rirseuli mowafeebis 
aRzrdaze. 

filostrate umcrosis (berZeni mwerali da sofisti, 
cxovrobda romSi, III saukune) TxzulebaSi mxatvrobis 
Sesaxeb: „saxeebi“  vkiTxulobT: „...visac surs, WeSmariti 
mxatvari gaxdes, unda SeZlos, yuradRebiT akvirdebodes 
adamians,  SeniSnos misi xasiaTis garkveuli Tvisebebi 
maSinac ki, rodesac igi gaCumebulia, SeZlos, TvalebSi 
amoikiTxos misi sulieri gancdebis cvalebadoba, rac 
SeiZleba aisaxos loyebis mdgomareobiT, Tvalebis gamo
metyvelebiT, warbebis moxazulobiT, erTi sityviT,  
yvelaferi, rac adamianis sulier  cxovrebas  miekuTvneba“. 

antikur, Sua  saukuneebis da renesansis epoqis sa mxa tvro 
skolebSi mTeli simkacriT iswavleboda im normebis zustad   
dacva  da  Sesruleba,  rasac  maTi  xeloba  moi Txo vda. 

aTwlian berZnul samxatvro skolebSi sxva disci
plinebTan erTad aswavlidnen ariTmetikasa da geo metrias, 
romlis gareSe, rogorc im driosaTvis cnobili pedagogi 
pamfilosi   (qristemde IV sis meore naxevari, sa xe lgan
Tqmuli apelesis maswavlebeli) Tvlida, xelovneba ar 
SeiZleboda yofiliyo srulyofili. pamfilosisa da misi 
maswavleblis,  evpomposis   mier   daarsebul sikionis sko
laSi  moswavleebi zedmiwevniT euflebodnen mxatvrobis 
yvela teqnikas. 

aRorZinebis xanis udides ostatebs TavianT saxe
losnoSi yovelTvis hyavdaT ramdenime TanaSemwe, ro
mlebic moswavleebTan muSaobdnen. maT Tavdapirvelad 
aswavlidnen  funjebis  recxvas, saRebavebis galesvas, 
Semdeg  xis dafebisa da tilos dagruntvas. isini pra
qtikulad exmarebodnen maT maswavleblebs teqnikuri da 
damxmare samuSaoebis SesrulebaSi. 

am TvalsazrisiT sainteresoa italieli mxatvris Cenino 
Ceninis traqtatSi daculi mosazreba xatvis swavlebasTan 
dakavSirebiT. avtori aRniSnavs, rom swavlas bevri dro 
sWirdeba, ukve bavSvobidan saWiroa varjiSi xatvaSi, 
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aranakleb erTi wlisa. amis Semdeg unda dahyo ramdenime 
xans saxelosnoSi maswavlebelTan. garkveuli drois 
ganmavlobaSi, kerZod, eqvsi wlis manZilze, unda leso 
saRebavebi, dafqva TabaSiri, miiRo gamocdileba TabaSiriT 
dafis dagruntvaSi, gaakeTo TabaSiris reliefebi da 
a.S.  Semdeg eqvs weliwadSi unda daostatde ferweraSi, 
ornamentebis keTebaSi, ivarjiSo kedelze, xato yovelTvis, 
ar unda gamotovo arc erTi dResaswauli da uqme dRe. 
amgvarad, bunebrivi midrekileba xanZlivi Sromis xarjze 
gadaiqceva did gamocdilebad. winaaRmdeg SemTxvevaSi, 
Tu sxva gzas airCev, verasodes miaRwev srulyofas. aqve 
avtori mianiSnebs maswavleblis rolze da aRniSnavs, rom 
es yovelive unda moxdes maswavleblis (ostatis) mkacri 
meTvalyureobis pirobebSi. 

TvalnaTlad rom warmovidginoT, „specteqnologiis“ 
sagani da mis winaSe mdgomi amocanebi, saWiroa, vicodeT, 
rogoria xatis, suraTis agebuleba da Sedgeniloba, ra 
TanmimdevrobiT aris masSi ganlagebuli is nivTierebebi, 
romelTa SeerTebiTac miiReba samxatvro nimuSi. 

mxatvruli nawarmoebis teqnologiuri analizis dros 
Cven mas ganvixilavT ara rogorc sibrtyes, rogoradac 
igi aRiqmeba esTetikuri TvalsazrisiT, aramed rogorc 
samganzomilebian moculobiT sxeuls, romelic agebulia 
sxvadasxva masalisagan da dalagebulia erTmaneTis mimarT 
gansazRvruli principiT. Tu dafaze daweril naxats 
ganvixilavT WrilSi, vnaxavT, rom is Sedgeba ramdenime 
sxvadasxva zomis, sisqisa da daniSnulebis Srisagan. 
maTi ganlageba Seesabameba mxatvruli nimuSis Seqmnis 
Tanmimdevrobas. 

winaswar momzadebuli zedapiris mqone, Sesabamisad 
SerCeuli masala, romelzedac iwereba mxatvruli na
warmoebi, mTlianobaSi iwodeba safuZvlad. saRebavi 
(saRebavis sistema), romelic daitaneba safuZvelze, 
iwodeba samxatvro (saRebavis) fenad. gamWvirvale fena, 
romliTac ifareba naxati zemodan, warmoadgens damcav 
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fenas (nax. 1). suraTis Semadgeneli ZiriTadi Sreebi, 
Tavis mxriv, ramdenime saSualedo Srisagan Sedgeba. 
maTi arseboba da ganlageba sxvadasxva teqnikisaTvis 
gansxvavebulia. magaliTad, Z iri Tadi da saSualedo Sreebis 
arseboba, Semadgenloba da ganlageba sxvadasxvaa dafaze 
(xis safuZveli) da kedelze Sesrulebuli namuSevrebis 
SemTxvevaSi (nax. 2). am TvalsazrisiT freska gansxvavdeba 
xis dafaze dawerili suraTisagan. 

nax.  ##NN##N№ 1 samxatvro nimuSis Wrili 

1.  safuZveli  2.  saRebavis fena  3.  damcavi fena 

safuZveli, romelic gansazRvravs suraTis simtkices da 
gamZleobas, Sedgeba ramdenime Srisagan. yvelaze qvemoTa 
Sres sakuTriv safuZveli hqvia, swored maszea ganlagebuli 
Semdegi gruntisa da saRebavis fenebi. daniSnulebisa 
da saWiroebis mixedviT safuZveli, SesaZlebelia, iyos 
sxvadasxva masalis: xe, metali, qaRaldi, muyao, qva, mina, 
sxvadasxva organuli Tu  araorganuli xelovnuri masala 
da  sxv. rogorc wesi, safuZveli  ifareba  gruntiT, romelic 
SesaZlebelia, iyos erTSriani da ramdenime Sriani. grunti 

 
3

2

1
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ayalibebs zedapiris faqturas da qmnis saWiro optikur 
pirobebs. Semkvrelis mixedviT grunti, SesaZlebelia, iyos 
webos, zeTiani, aseve  sxvadasxva emulsiaze damzadebuli. 
grunti gansxvavdeba, aseve, Semavseblisa da pigmentis 
mixedviT. am niSniT aRsaniSnavia carcisa da TabaSiris 
gruntebi, aseve, TeTri an Seferili gruntebi ama Tu im 
pigmentis arsebobis SemTxvevaSi. 

sakuTriv safuZvelsa da grunts Soris ganlagebulia 
saSualedo makavSirebeli fena, romelic xels uwyobs 
maT erTmaneTTan damagrebas. aRniSnuli Sre mzaddeba 
webosagan, umetes SemTxvevaSi is warmoadgens Jelatinis 
wylian emulsias. xSir SemTxvevaSi masa da grunts Soris 
ekroba  tilos  Txeli naWeri,  romelic,  aseve,  Jelatinis

 

nax.  № 2 

freskuli nimuSis Wrili 

2 1

1.  safuZveli  kedeli,

      nalesoba,   grunti 

2.  saRebavis fena 
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wyalxsnarSia  gaJRenTili  da  icavs  grunts   daskdomisagan. 
gruntis  zemoT ganlagebulia Txeli fena, romelic  am
cirebs mis Semwovunarianobas. mas meorenairad, da ni
Snulebis Sesabamisad, SesaZlebelia, saizolacio fenac 
ewodos, radgan ewinaaRmdegeba saRebavis fenidan siTxis 
gamoyofas. es fena ZiriTadad mzaddeba Jelatinisagan, 
fisis an zeTis laqisagan. zogierT SemTxvevaSi grunti 
zemodan ifareba naxevrad gamWvirvale saRebavis feniT, 
romelsac imprimatura ewodeba. es termini modis 
aRorZinebis epoqidan: saRebavs usvamdnen an garkveuli Za
liT SehyavdaT gruntSi xelisgulis dawoliT. aRniSnuli 
gamWvirvale saRebavi,  SesaZlebelia,  datanili  iqnas  mSral 
saizolacio Sreze an pirdapir SevurioT Semkvrels da er
Tad davitanoT.  imprimaturis  Semkvrels  warmoadgens we
bo an zeTi. 

mTlinobaSi grunts Semadgeneli saSualedo fenebiT 
da safuZvels, romelic SeiZleba ar warmoadgendes 
mxatvris Sromis nayofs, Zalian didi mniSvneloba aqvs 
saboloo SedegisaTvis. gruntis zedapiris agebuleba, 
misi Semwovunarianoba da feri warmoadgens suraTis 
xarisxis erTerT ganmsazRvrel faqtors. amitom, saWiroa, 
mxatvarma gulmodgined SearCios igi. 

meore saWiro elementi suraTisa aris sakuTriv sa
mxatvro anu saRebavis fena, romelic warmoadgens xe
lovnebis nimuSs, Tumca mis xarisxs, aseve, bevrad 
gansazRvravs teqnikuri SesaZleblobebi. igi ramdenime 
Srisagan Sedgeba. qveda mosamzadebeli fena iTvaliswinebs 
dafaze kompoziciis datanas, moculobisa da formebis 
uxeS damuSavebas saRebavebis ZiriTadi tonebiT. am dros 
miaxloebiT ikveTeba ZiriTadi figura da tonaloba. 
Semdgom xdeba ZiriTadi saRebavis fenis datana da Semdeg 
misi lesireba anu masze Txeli gamWvirvale saRebavis fenis 
dadeba. 

saRebavis sistemis Semadgenloba rTulia; feris mi
mcemi masSi pigmentia, romelic didi mravalferovnebiT 
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gamoirCeva. cnobilia ramdenime aTeuli dasaxelebis 
pigmenti. pigmentis Semkvrelad gamoiyeneba sxvadasxva 
bunebrivi da xelovnuri emulsiebi. saRebavi Seicavs, aseve, 
antiseptikur nivTierebebs, plastifikatorebs da sxv. 

damcavi fena, romelic namuSevars icavs garemo piro
bebisagan, laqiT sruldeba. laqebi gansxvavdebian Sedge
nilobis mixedviT, gamoiyofa fisis, fiszeTiani da sxv. 
laqi SeiZleba damzadebuli iyos sxvadasxva gamxsneliT: 
skipidari, spirti, acetoni da sxv. 

kedlis mxatvrobaSi calkeuli Sreebis dasaxeleba da 
ganlageba sxvagvaria. safuZvelis funqcias aq asrulebs 
aSenebuli kedeli nalesobiT (nax. 2). nalesoba, rogorc 
wesi, ramdenime fenisagan Sedgeba. qveda  SedarebiT uxeSi 
da zeda  wminda masalisagan Sesrulebuli. mas xSirad 
emateba damamTavrebeli fena, romelic marmarilos 
uwvrilesi fqvilisagan mzaddeba da mas intonako (termini 
momdinareobs aRorZinebis xanidan) ewodeba. Semadgenlobis 
mixedviT gamoiyofa Camqrali kiris, TabaSiris da cementis 
nalesoba. kedelze xatva, ZiriTadad, sruldeba freskis 
(mSrali an sveli) teqnikiT, temperiT, enkaustikiT an Se
reuli teqnikiT. 

rogorc vxedavT, samxatvro nawarmoebi rTuli age
bulebis organizmia, romelic Sedgeba didi raodenobis 
sxvadasxva Tvisebis matarebeli naerTebisagan. Znelia, 
moiZebnos sxva romelime dargi, sadac aseTive  yuradReba  
sWirdeba Semadgeneli masalebis SerCevas, gamoyenebas da 
maTi erTmaneTze zemoqmedebis gaTvaliswinebas xangrZlivi 
periodis manZilze. 

suraTis Semadgeneli komponentebi droTa ganma vlobaSi 
ganicdis cvlilebas. laqi, SesaZlebelia, SeimRvres, sa
Rebavis  fena muqdeba, grunti  droTa ganmavlobaSi skdeba. 
aRwerili fenebi ise mWidrodaa ganlagebuli erTmaneTze, 
rom erTis dazianeba avtomaturad axdens meoreze ga
vlenas. cvlilebebi, romelTac ganicdis TiToeuli fena 
an mTlianobaSi suraTi, SeiZleba gaiyos or kategoriad  
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qimiuri da fizikuri. 
fizikuri cvlilebebi ZiriTadad gamowveulia atmo

sferos tenianobisa da temperaturis ganuwyveteli rye
viT. saRebavis Semadgeneli masalebis udidesi nawili 
mcenareuli an cxoveluri warmoSobis koloiduri siste
mebia, romlebic reagireben haeris tenianobis mcire 
cvlilebazec ki. tenianobis zrda da Semcireba iwvevs am 
nivTierebebis moculobaSi gazrdas da Semcirebas. amitom 
isini SeumCneveli, magram mudmivi moZraobis mdgomareobaSi 
imyofebian, rac droTa ganmavlobaSi amcirebs maT Soris 
kavSirs, aCens bzarebs da sabolood iwvevs ama Tu im fenis 
daSlas, rac, Sesabamisad, sxva fenebzec aisaxeba. zustad 
aseve moqmedebs temperaturis cvlilebac, im gansxvavebiT, 
rom Tu safuZveli metalisaa, daSla ufro mkveTrad 
vlindeba. dabal temperaturaze elastikurobas kargavs 
fisi, linoqsi, cvili da sxva. 

damuqeba gamowveulia optikuri maxasiaTeblebis cvl i
lebiT, rac, TavisTavad, Semadgeneli masalebis fizikuri 
maxasiaTeblebis SecvlasTanaa dakavSirebuli. 

qimiur cvlilebas miekuTvneba, upirveles yovlisa, 
daJangva, romelsac ganicdis sxvadasxva Semkvreli, rac 
saRebavis gayviTlebiT an gauferulebiT gamoixateba. 

saRebavis fenis mdgradoba da simtkice uSualod da
mokidebulia misi calkeuli elementebis gamZleobaze 
daJangulobis mimarT. cxoveluri webo, gumiarabiki, cvi
li iJangeba gacilebiT gvian da neli tempiT, vidre zeTi 
an fisi. amitom qimiuri TvalsazrisiT is mxatvruli 
namuSevari, sadac Semkvrelad gamoyenebulia CamoTvlili 
masala, gacilebiT mdgradia, vidre zeTiani an zeTian
laqiani suraTi. 

mravalsaukunovanma gamocdilebam, suraTis agebu le
bis zedmiwevniT zustad codnam, Semadgeneli naerTebis 
dazianebis mizezebis kvlevam SesaZlebloba mogvca, 
gavakeToT Semdegi daskvna: mxatvruli nawarmoebis sim
tkice damokidebulia ara marto gamoyenebuli masalebis 



17

xarisxze. im SemTxvevaSi, rodesac Semadgeneli fenebi 
datanilia yvela wesis dacviT, gaTvaliswinebulia maTi 
erTgvarovnoba da Senaxvisas uzrunvelyofilia Se ma
dgeneli nivTierebebis xangrZlivi elastikuroba, gara
ntirebulia fenebs Soris erTgvarovani SeWiduloba, 
namuSevari mdgradia da gauZlebs dros. 

mimdinare periodSi Zalian mtkivneulad dgas sakiTxi 
xatweris namuSevrebis dacvisa da gamZleobis Sesaxeb. 
Zalian bevri dazguri da monumenturi mxatvrobis axali 
nimuSia dazianebuli sxvadasxva mizeziT da restavrirebas 
moiTxovs. xSir SemTxvevaSi am dazianebis mizezi mxatvarTa 
mier ZiriTadi kanonebis ugulebelyofa, masalaTa teqno
logiis  ucodinaroba,  an uxarisxo  masalis gamoyenebaa. 

saswavlo kursSi „xatweris teqnologia“ detalurad 
aris ganxiluli xatweraSi moxmarebuli yvela masalis 
teqnologia, maTi gamoyenebis istoria, yuradReba gama
xvilebulia masalaTa dadebiT da uaryofiT Tvisebebze, 
erTmaneTTan SeTavsebis SesaZleblobasa da Semdgom 
damokidebulebaze. vinaidan xatwerisaTvis   tra di ci   
ulia temperis   teqnika,   xolo  saeklesio  ked lis   mxa
tvrobisaTvis  freska, winamdebare naSromSi we ris 
aRniSnuli xerxi da   w  v ri  lebiT aris aRwerili, xo lo 
detalurad maTi Semadgeneli masalebis qimiuri da 
teqnologiuri daxasiaTebaa mo cemuli. danarCeni sa
Rebavis sistemebis  aRwera  zogadi xasiaTisaa  da  mxolod 
sainformacio  daniSnuleba  aqvs. 

zemoT moxseniebuli nivTierebebi bunebriv an xelovnur, 
organul da araorganul naerTebs warmoadgenen, amitom 
maTi Sedgenilobisa da Tvisebebis safuZvliani Seswavla 
moiTxovs qimiis saskolo kursis codnas. amave mizans 
emsaxureba programaSi CarTuli ori Tavi qimiidan (ara
organuli, organuli), romlebic students ZiriTadi sa
kiTxebis Sexsenebis saSualebas miscems.
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1.  mxatvrobis teqnika da saRebavis 

sistemebi 

civilizaciis ganviTarebis xangrZlivi istoriis 
manZilze adamiani cdilobda Tavisi miswrafebebi, 
survilebi, emociebi gadmoeca ferebis saSualebiT. 
drois didi periodis manZilze, dawyebuli Zveli 
drois xatvis pri mitiuli saSualebebidan dRevandel 
mravalricxovan da mravalferovan SesaZleblobebamde, 
mimdinareobda ganu wyveteli Ziebis procesi axali, 
ukeTesi Tvisebebis mqone naerTebis Sesaqmnelad, imis 
ga mosavlenad da dasanergad, Tu ra iqneboda ukeTesi 
mxatvrobisaTvis.  iqmneboda pigmentebis, Semkvrelebis 
da sxva masalebis axali saxeebi. Sesabamisad,  viTardeboda 
saRebavis Semadgenlobebi (sistemebi), ixve weboda xatvis 
meTodebi da formebi. 

Tanamedrove mxatvrobis teqnika eyrdnoba fizikas, 
qimias, saRebavebis da Semkvrelebis teqnologias da sxva 
Tanamedrove disciplinebs. Zveli ostatebic iyenebdnen 
im droisaTvis  arsebul   codnas,  magram  maSin   mecniereba  
an ar arsebobda  an Canasaxur mdg o  mareobaSi iyo. Zvel 
droSi mxatvari eyrdnoboda samxatvro masalebis 
Seswavlis xangrZliv, saukunovan gamocdilebas. codna 
specialistebis  wreSi  grovdeboda Zalian nela da 
gadaecemoda Taobidan Taobas, ramac sabolood  Se qmna  
masalaTa  teqnologiis  myari   sa fuZveli da is mra val
ferovneba, riTac dRes vsa rge blobT. 

XV – XIX   saukuneebSi   Sesrulebuli    namuSevrebis   
Se  s wavliT dadgenilia, rom am periodSi mTlianobaSi 
gamoyenebulia 300 dasaxelebis mRebi nivTiereba, rac 
miu TiTebs mxa tvrebis gulmodgine mcdelobaze, epovaT 
an SeeqmnaT saWiro pigmenti. magram sxvadasxva dros 
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ga   moyenebuli pigmentebis faqtobrivi raodenoba 
iyo Zalian SezRuduli. cnobilia, rom 14301600 ww
bis monakveTSi mxatvrebi pali trisaTvis ZiriTadad, 
iyenebdnen 11 dasaxelebis pigments, xolo mxatvrobis 
gafurCqvnis wlebSi, XVII sSi – camets. XV – XVI ssebSi 
holandieli mxatvrebi iyenebdnen or lurj fers, or 
mwvanes, oror yviTelsa da wiTels, TeTrsa da Savs. XIX 
sSi da Semdeg pigmentebis raodenoba mniSvnelovnad 
Seivso da srulyofili gaxda. magaliTebis moyvana 
mravlad SeiZleba. aseTive damokidebuleba iyo sxva 
samxatvro masalebis mimarTac. 

aRniSnulis Sedegia, rom dRes saxeze gvaqvs mraval
ricxovani pigmenti, Semkvreli, aqedan gamomdinare  sa
Re bavis sxvadasxva sistema Sesabamisi teqnologiiT, 
pirobebiT da weris maneriT, rac, rogorc SesavalSi 
aRvniSneT, mxatvrobis teqnikis saxesac gansazRvravs. 

mxatvroba, rogorc gamomsaxvelobiTi xelovnebis 
dargi, ZiriTadad xuTi saxisaa: dazguri, monumenturi, 
dekoratiuli, Teatralurdekoratiuli, miniatu ru
li da  asrulebs   sxvadasxva   funqcias,   rogo ricaa: 
Se me cnebiTi, esTetikuri, ideologiuri, aRmzrde
lo biTi, do ku menturi da sxva. dazgurs ekuTvnis is 
nawarmoebi, romelic arsebobs sxva obieqtebisagan 
damoukideblad,  sruldeba moZrav zedapirze (xis dafa an 
sxva raime moZravi safuZveli)   da warmodgens  mTlianad  
avtonomiur mxatvrobas. mo numenturi  mxatvroba  sru
ldeba  uSualod kedelze an Werze.  xatwera  da  sa
e klesio mxatvroba, zemoTqmulidan gamomdinare, 
Se  i Zleba iyos dazguri an monumenturi.  Tumca is mni
S vnelovnad gansxvavdeba yvela saxis mxatvrobisagan, 
ro gorc funqciuri daniSnulebiT, aseve  Sesrulebis 
meTodebiT  da  weris  xasiaTiT. 

saxviTi xelovnebis sxva nimuSebisagan gansxvavebiT, 
xatweraSi SuqCrdils, rogorc formis gamoxatvis 
saSualebas, gansakuTrebuli simboluri datvirTva 
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aqvs. xatis werisas Crdilis gamoyeneba formis aRqmaSi 
miuRebelia, radgan RmerTi Tavad naTelia da igi yvelgan 
da yvelaferSi naTliTaa gaciskrovnebuli. amitom 
arCevdnen xatwerisaTvis  kristaluri struqturis 
mineralebs, romlebic mkveTrad ireklavda Suqs da 
avsebda zedapirs mudmivi naTebiT.werisas ZiriTadad 
iyeneben oqrosfer da sxva naTel ferebs. ferebi  xatebSi 
gansakuTrebuli funqciis da simboluri datvirTvis  
matarebelia: oqrosferi gamoxatavs uflis naTelsa 
da brwyinvalebas; mewamuli feri (feri wiTelsa da 
iisfers Soris) xatebSi gvxvdeba  RvTismSoblis Se
samoselSi; wiTeli  mniSvnelovani feria xatweraSi. 
is aris siTbos, siyvarulis,  sicocxlis feri, ma
g ram amave dros es feri gaxda aRdgomis  sisxlis, 
sicocxlis sikvdilze gamarjvebis simbolo. TeTri aris 
simbolo  RvTaebriobisa, es aris sispetakis, siwmindis, 
ubraloebis, saTnoebis feri. cisferi da lurji ferebi 
gamoxataven cis usasrulobas, maradiuli sasufevlis 
arsebobas. cisferi iTvleba RvTismSoblis ferad, 
romelic aerTianebs zeciursa da miwiers. mwvane feri 
gamoxatavs bunebriv, cocxal garemos. es aris balaxis, 
foTlebis, axalgazrdobis, mudmivi  ganaxlebis simbolo. 
Savi sikvdilisa da borotebis feria. am ferad Rebavdnen  
saflavis simboloebs. xatis dawera da misi bunebis 
wvdoma  mxolod  morwmune  adamians  SeuZlia.

xatweraSi, rogorc  wesi,  gamoyofen  saeklesio  
gamom saxvelobiTi  xelovnebis sxvadasxva formas: monu
me  ntur mxatvrobas (freska, mozaika da sxva), wignis 
miniaturas, dazgur  mxatvrobas (xatebi), dekoratiul
gamoyenebiTi xelovnebis nimuSebs, romlebic Sesrule
bulia  sxvadasxva  teqnikiT  (Weduroba,  minanqari da 
sxva). 

zogadi ganmartebiT, mxatvrobis teqnika aris sa
Su  aleba, meTodi, gamomsaxvelobiTi xelovnebis na wa
rmoebis sworad agebisa, raTa avtorma meti sizustiT 
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gadmosces Tavisi Canafiqri. am TvalsazrisiTac xa
twera gansxvavebulia xatvis sxva formebisagan da 
xatmweris damokidebulebac obieqtisadmi sxvagvaria. 
gansxvavebulia saRebavis Sema dgenlobac, Tumca unda 
aRiniSnos, rom yvela teqnikaSi mocemuli teqnikisaTvis 
Sesaferisi saRebavis sistema gamoiyeneba. 

mxatvrobis sxvadasxva teqnikaSi samuSaod gamoiyeneba 
am saxeobisaTvis damaxasiaTebeli, Sesabamisi saRebavi. 
saRebavis dasaxeleba da Semadgenloba umetesad gansa
zRvravs  teqnikis  saxesa da saxels. yvela saRebavi 
Seicavs ferad (mdgradi feris mqone) pigments da da
matebiT  sxvadasxva  nivTierebas. imisaTvis, rom pi g mentis 
ma rcvlebi SekavSirdes da damyardes saimedo kavSiri  
samuSao  zedapirsa da saRebavis fenas Soris, masSi 
SehyavT makavSirebeli nivTiereba. mxatvrobis teqnikis 
da saRebavis sistemis saxeebis mixedviT, Semkvreli 
nivTiereba SeiZleba iyos sxvadasxva maxasiaTeblebisa 
da Tvisebis matarebeli rogorc qimiuri, aseve 
 teqnologiuri TvalsazrisiT, gamomdinare mi
si daniSnulebidan. magaliTad: gumiarabiki  akva re   
lisaTvis, kvercxi  temperisaTvis, zeTi  zeTis fe
rwerisaTvis,  akrilis  emulsia    akrilis    teqnikisaTvis 
da sxv. garda Semkvrelisa, sxvadasxva saRebavisaTvis 
gansxvavebulia antiseptikuri, damarbilebeli da sxva 
danamatebis saxeobebic, romelTa Tvisebebi unda Seesa
bamebodes makavSirebels. 

xatweris nimuSebi Tavidan (I sdan) umetesad enka
ustikaSi sruldeboda, Semdeg  temperaSi, mo gvianebiT 
(XVII sdan), iSviaTad,  zeTis ferweraSi, ufro iSvi
Tad  mozaikaSi. saeklesio kedlis mxatvrobaSi upi
ratesoba eniWeboda freskis (mSrali, sveli, Se reuli) 
teqnikas, sadac sabaTqaSed da Semkvrelad Camqrali kiri 
gamoiyeneba. amave daniSnulebiT iSviaTad mozaikasac 
iyenebdnen.  dRevandel  pi robebSi  xatweraSi  da  sae
k le sio  mxatvrobaSi Zi riTadad temperis teqnika da 
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Se sabamisi saRebavebi gamoiyeneba (Tumca aravis au
krZalavs zeTis saRebavebi),  es umetesad aris kvercxis 
gulis, kazeinkvercxzeTiani an kazeiniani tempera. 
aRsaniSnavia, rom is bevrad gansxvavdeba Sua saukuneebSi 
gamoyenebuli analogiuri dasaxelebis saRebavebisagan. 

Semdgom TavebSi detalurad iqneba ganxiluli xat
weraSi da saeklesio mxatvrobaSi gamoyenebul saRebavSi 
Sema vali masalebis Tvisebebi da maTi isto riuli roli 
am mimarTulebis ganviTarebaSi. rac Seexeba mxatvrobaSi 
ga mo yebebul sxva saRebavebs da saSualebebs, mocemul 
TavSi mokled mimovixilavT dRevandel metnaklebad 
cnobil mxatvrobis teqnikis Sesabamis Semadgenlobebs, 
maT spe cifikas,  daniSnulebas  da  gamoyenebis  istorias. 

mozaika. mozaika dekoratiulgamoyenebiTi da mo nu
menturi xelovnebis erTerTi saxea, romelSic gamo
sa xuleba, ornamenti Sedgeba bunebrivi qvis, SuSis, 
keramikis, xis an sxva nairferi masalisagan. 

mozaikis istoria iwyeba Cven w.aR.mde me4 aTa s
wleulis meore naxevridan, rodesac Tavdapirvelad 
zedapiris mosarTavad gamomwvari Tixis natexebis ga
moyeneba daiwyes. 

VIII sSi Cv. w. aR.mde ukve arsebobda feradi qvebiT 
mogebuli qvafenilebi, Tumca maT wyobaSi saerTo 
naxazi ar SeimCneoda. antikuri mozaikis ganviTareba 
ukavSirdeba elinizmis epoqas, IV saukuneSi Cv. w. aR.mde 
gaCnda zusti geometriuli ornamentebi, adamianebisa 
da cxovelebis mozaikuri gamosaxulebani. am droidan 
saberZneTSi mozaika xelovnebis dargad iqca.  Cv. w. aR.
mde 200 wlisaTvis mozai kisaTvis mdidari ferebisa 
da meti gamomxatvelobis misacemad ukve iyenebdnen 
ramdenime mmis zomis specialur masalas, raTa mozaika 
maqsimalurad damsgavseboda mxa tvrobas. 

romis imperiis gafarToebam mozaikis gavrcelebas 
Se uwyo xeli, Tumca xelovnebis done sagrZnoblad da
qve iTda. Zvel romSi mozaikas ZiriTadad agebdnen sa
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saxleebis  iatakze. 
aRniSnulma dargma umaRles dones miaRwia bizantiis 

imperiis aRmavlobis periodSi. Cv. w. aR. V saukunidan 
aRmosavluri stilis gavlena Seerwya axali masalis, 
smaltis gamoyenebas, romelic CrdiloeT italiaSi 
mzaddeboda. smalta feradi minis Senadnobia, romelic 
haeris umcires nawilakebs Seicavs da xaoiani zedapiri 
aqvs. masTan erTad iyenebdnen mcire zomis, kargad 
damuSavebul qvis masalas, foni umetesad oqrosi an 
oqrosferi iyo. 

bizantiaSi mozaikas ZiriTadad Senobebis Werisa 
da kedlebis Sesamkobad iyenebdnen da garkveuli 
periodis ganmavlobaSi mas gabatonebuli mdgomareoba 
ekava taZrebis mxatvruli gaformebis mxriv. feradi 
minisa da qvis (xSirad naxevradZvirfasi) zedapirebs ar 
akrialebdnen, rac feris siRrmesa da met JReradobas 
iZleoda. mozaikam maRal dones miaRwia im qveynebSic, 
romlebmac miiRes da SemdgomSi ganaviTares bizantiuri 
kulturis tradiciebi. aseTi qveynebis rigSi ganixileba 
saqarTveloc. saqarTveloSi mozaikis ganviTareba 
bizantiurs ukavSirdeba, Tumca qarTuli stilis TviT
myofadoba qarTul samxatvro skolasTan sia xloviT 
aris gamowveuli. 

XVI  saukunidan  italiaSi  ganviTarda  e. w.  flore
nciuli mozaika,  romelic sruldeba  Sablonis  mixedviT 
daWrili, mokrialebuli  qvebiT  (xSirad  sxvadasxva 
fe   ris mar marilosa  da  iaspis  Txeli  firfitebi). ma
Ti erTma ne TTan misadagebiT dgeba naxati, romelic 
taZrebis moxatulobis mniSvnelovan nawils iWerda. 

Sua saukuneebis evropaSi amave mizniT farTod iyene
bdnen zRvis moluskebis niJarebs. mozaika umaRles do
neze iyo ganviTarebuli musulmanur samyaroSic, amis 
magaliTia azerbaijanisa da Sua aziis qveynebis mravali 
arqiteqturuli nimuSis mozaika. 

saqarTveloSi mozaikis gavrcelebas mowmobs gasuli 
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sa ukunis 50ian wlebSi aRmoCenili iatakis fragmentebi 
biWvinTaSi. mozaikuri mxatvroba V saukunisaa, romliTac 
Semkulia IV saukunis samnaviani bazilikis iataki. masa
lad gamoyenebulia adgilobrivi feradi qvis (TeTri, 
Sindisferi, yviTeli, da Savi) oTxkuTxa natexebi sufTad 
dafquli agurisa da kiris xsnarze, foni agurisferia. 
Sesrulebulia adgilobrivi ostatebis mier. kompozicia 
gaformebulia geometriuli ornamentiT, mocemulia 
mcenareebis, cxovelebisa da Tevzebis mozaikuri 
figurebi. 

Cven qveyanaSi SemorCenil mozaikuri xelovnebis 
Zvel nimuSebs Soris aRsaniSnvia gelaTis mozaika, es qa
rTuli kedlis mxatvrobis Zegli (11251130) amSvenebs 
sakurTxevlis absidis konqs. ZiriTadad kargad aris 
Semonaxuli, dazianebulia mxolod kompoziciis qveda 
nawili. Camocvenili kenWebis adgili moxatulia XVI 
sa ukuneSi. kompoziciis centrSi gamosaxulia RvTis
mSobeli CviliT, aqeTiqiT mTavarangelozebi gabrieli 
da miqaeli udganan. mozaikisa da freskis aseTi Serwyma 
sxvagan iSvi aTad gvxvdeba (ix. sur. gv. 385). 

gelaTis mozaika daviT aRmaSeneblis epoqis monu
menturi xelovnebis maRalmxatvruli, daxvewili ge
movnebiT da virtuozuli teqnikiT Sesrulebuli na
warmoebia. 

Tanamedrove mozaikis masalas warmoadgens bunebrivi 
feradi qvebi, smalta, keramika an metali. aRniSnuli 
Camo naTvali bolo periodSi Seivso keramogranitiT 
da sxva xelovnuri saSualebebiT. Semkvrelis (gruntis) 
funqcias asrulebs Camqrali kiri, cementi, cvili an 
sxva xelovnuri naerTi, romlebic  dRevandel pirobebSi 
mravalnairia. 

mozaika ewyoba martivi an rTuli geometriuli fo
rmis, sxvadasxva SabloniT moWrili natexebiT, ro mle bic 
magrdeba rbili, plastikuri gruntis fenaSi dawoliT. 
arsebobs mozaikis awyobis ori xerxi: pirdapiri  
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romlis drosac Semadgeneli nawilebi ukana mxariT, 
dawoliT emagreba grunts, romelic datanilia winaswar 
momzadebul farTze da Sebrunebuli    rodesac na
texebs wina mxriT amagreben muyaoze an qsovilze masze 
datanili naxatis mixedviT,  ris Semdegac  zurgis mxri
dan erTianad amagreben gruntis fenaze. mimagrebis 
Semdeg droebiTi safuZveli Sordeba wina mxridan. 

akvareli. akvarelis saRebavebi miekuTvneba webos sa
Rebavebis jgufs. dasaxeleba ̀ akvareli~ modis laTinuri 
sityvidan „akva,“ rac wyals niSnavs. aqedan gamomdinare, 
wyali aris mocemuli saRebavis ZiriTadi Semadgeneli. 
webo, romelic aq gamoiyeneba, wyalSi xsnadia. bazarze 
akvarelis saRebavi warmodgenilia samxatvro da sabavSvo 
saxeobebiT. 

samxatvro daniSnulebis akvarelis saRebavi mza
d deba maRali  xarisxis  pigmentisa  da  wyalSi  xsna
di  webos  SereviT. makavSireblad gamoiyeneba mce
nareuli warmoSobis gumiarabiki, romelic advilad 
ixsneba wyalSi. sxvadasxva  saxeobaSi damasqeleblad 
gamoyenebulia saxamebeli, deqstrini an kaolini (Tixa). 
akvarelis saRebavi Seicavs, aseve, glicerins, rac 
mas aniWebs plastikurobas da ica vs gamoSrobisagan. 
baqtieriebis sawinaaRmdegod mis SemadgenlobaSi Se
yvanilia romelime antiseptikuri  ni vTiereba. 

akvarelis saRebavisaTvis damaxasiaTebeli feris si
Rrme, sisufTave, kargi Suqmedegoba miiRweva maRali 
xarisxis masaliT, maT Soris maRaldispersiuli pig
mentiT, romelic am saxeobisaTvis specialurad muSa
vdeba. sabavSvo akvarelis saRebavi mzaddeba usa frTxo 
masaliT. 

aRniSnuli teqnikiT mravali cnobili mxatvari muSa
obda da maT SesaniSnavi samxatvro nimuSebi Seqmnes. 

akvarelis  saRebavis  gamoyenebis  istoria sa Ta
ves iRebs Zveli egviptidan da CineTidan. Zvel bi
zantiaSi akvareli gamoiyeneboda saeklesio wignebis 
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gasaformeblad. mogvia nebiT mas mxatvrobaSi iyenebdnen 
mcire zomis figurebis Sesasruleblad. aRorZinebis 
xanis ostatebi akvarels iyenebdnen eskizebisaTvis, 
dazguri an fre skuli namu Sevrebis Seqmnisas. 

XVII saukunemde akvarels ar hqonda damoukidebeli ga
mo yeneba, xelovnebaSi mxolod damxmare saxeobad gamo
iyeneboda. modevno periodSi is Camoyalibda, rogorc 
mxatvrobis damoukidebeli teqnika jer inglisSi, 
xolo Semdgom,  XIX saukunidan,  dasavleT evropis sxva 
qveynebSi. 

guaSi. guaSi (frangulidan  wylis saRebavi), rogorc 
akvareli, wyalSi xsnad webozea damzadebuli (is, Sei
Zleba, akvarelis kerZo saxedac iqnas ganxiluli). pigme
ntic, SesaZlebelia, zustad igive iyos gamoyenebuli. 
gansxvaveba isaa, rom guaSis SemadgenlobaSi Semavseblad 
gamoyenebulia TeTra sxvadasxva raodenobiT. aRni
Snulis gamo guaSis saRebavs gaSrobis Semdeg moTeTro 
tonaloba aqvs, gamoirCeva mqrqali, Tanabari, xaverdi
seburi zeda piriT. is gaumWvirvale saRebavia da sqel 
fenad edeba furcelze. guaSiT SeiZleba yvelanair swor 
zedapirze muSaoba: qaRaldze, muyaoze, metalze da 
sxva. amis gamo is gamoiyeneba dekoratiul da grafikul 
namuSevrebSi. 

guaSis saRebavi ori saxisaa: samxatvro da plakatis. 
samxatvro saRebavi xasiaTdeba ukeTesi mikrobis unariT 
da ferebis intensivobiT,  radgan   masSi TeTrasTan er
Tad kaolinia Seyvanili. 

pasteli.  pasteli (frangulad  niSnavs  „coms“)  mxa
tvro bis iseTi teqnikaa, romelic sruldeba qaRaldis 
an muyaos xaoian, uxeS zedapirze. wagrZelebuli, fan
qrismagvari formis pastelis saRebavi sami saxisaa:

1. mSrali, romelic mzaddeba pigmentisagan misi da
presviT, zeTis gareSe. 

2. zeTiani, iwarmoeba pigmentisa da selis zeTis 
dapresviT. 
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3. sanTliani, mzaddeba pigmentisagan sanTelTan 
erTad dapresviT. 

pasteli erTerTi araCveulebrivi masalaa gamomsa
xvelobiT xelovnebaSi, misiT Sesrulebuli namuSevari 
gamoirCeva cocxali feriT, haerovnebiT da sinaziT. 
pastelSi muSaoba did Tavisuflebas aZlevs mxatvars, 
mas SeuZlia, nebismier dros Sewyvitos da gaagrZelos 
samuSao, sasurveli tonebis Sereva Seasrulos pirdapir 
furcelze. 

pastelis teqnikam farTo gavrceleba SeiZina XVIII 
saukuneSi. 

akrili. akrilis saRebavebi xmarebaSi Semovida XX sa
ukunis dasawyisidan da dRes erTerTi popularuli 
wylis saRebavia. mas bevri upiratesoba gaaCnia sxva 
SemadgenlobebTan SedarebiT: ar Seicavs gamxsnels, advi
lad irecxeba wyliT srul gaSrobamde, apki gamoirCeva 
elastikurobiT, Sreba swrafad, mdgradia gamosxivebis 
da, aseve, garemos qimiuri da fizikuri zemoqmedebis 
mimarT, SeiZleba sxvadasxva maneriT wera. 

akrilis saRebavSi makavSireblad gamoiyeneba sinTe
tikuri fisebis wyliani suspenzia, romelSic gazelilia 
naturaluri an sinTetikuri sufTa pigmenti da sxva 
mastabilizirebeli naerTebi. 

akrilis saRebavi gaSrobis Semdeg, temperasTan Seda
rebiT, Znelad icvlis fers. misi datana SesaZlebelia 
SedarebiT moZrav zedapirze. kargia mravalSriani mxa
tvrobisaTvis. gamoiyeneba erTSrian mxatvrobaSic, 
Tumca akvarelisagan gansxvavebiT, sruli gaSrobis 
Semdeg wyalSi aRar ixsneba. 

akrilis saRebavi farTod gamoiyeneba monumentur 
mxa tvrobaSi. inaxeba didxans, xolo Sesqelebisas gan
sazaveblad akrilis Semkvreli an wyali gamoiyeneba. am 
ukanasknel SemTxvevaSi saRebavis mdgradoba mcirdeba. 
akrilis saRebavebi iyideba sxvadasxva daniSnulebiT da 
formiT. 
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sangina da sepia.  aseTi naturaluri saRebavebiT xata
vdnen Zveli istoriuli periodidan. gansakuTrebulad 
kargad gamodioda SiSveli adamianis natura, radgan 
maTi tonebi Seesabameba adamianis sxeulis ferebs. 
sangina da sepia gasuli saukuneebis mxatvrebis sayvarel 
saRebavs warmoadgenda, formiT fanqris msgavsia da 
ferebi zedapirze dasatanad Zalian advilia. sanginsa 
da sepiaSi Sesrulebul naxatebs aqvT cocxali, Tbili 
faqtura, iZleva lamaz tonebs yavi sferidan wiTlamde: 
Ria da saSualo yavisferidan wiTlamde  sangina, xolo 
muqi yavisferis tonebs  sepia. sepia erTgvari moluskia, 
romelic yavisfer fers gamoyofs. 

SedgenilobiT sangina da sepia sxvadasxva tonalobis, 
gamomwvari siena anu rkinis Jangis Secveli Tixaa. to 
naloba damokidebulia pigmentis (rkinis Jangi) Sem
cvelobaze da gamowvis temperaturaze. xatvis teqnika 
ar gamoirCeva  dapresili  naxSiriT  weris  teqnikisagan. 

dekoratiuli daniSnulebis saRebavi or jgufad iyo
fa. esaa saRebavebi keramikisaTvis, romelic SedarebiT 
naklebdenadi da gaumWvirvalea da iZleva zedapiris 
moWiqurebis efeqts. moWiqva sruldeba cxeli da civi 
meTodiT. vitraJis saRebavi gamoiyeneba minaze feradi 
efeqtis misaRwevad. profesiuli vitraJis saRebavi 
mzaddeba ori saxis  wyalze da sinTetikur gamxsnelze. 

arsebobs kidev mravali metnaklebad gavrcelebuli 
da gamoyenebadi saRebavis Semadgenlobebi. maT Soris 
zogierTi Zalian viwro, specifikuri daniSnulebisaa, 
romelic Sors dgas xatwerisagan da Cveni Seswavlis 
sagans ar warmoadgens.
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2. samxatvro masalebi da araorganuli 

qimia 

pigmentebi, Semavseblebi da sxva naerTebi, romlebic 
mxatvrobaSi gamoiyeneba araorganuli nivTierebebia. 
dRe isaTvis cnobilia 300 aTasamde araorganuli ni
vTiereba. nivTierebaTa Seswavlis gaadvilebis mizniT 
mimarTaven maT klasifikacias ama Tu im niSnis mixedviT. 
klasifikaciis pirveli safexuria nivTierebebis dayofa 
3 jgufad, aseTia: martivi nivTierebebi, naerTebi da 
narevebi. yoveli martivi nivTiereba erTi elementisagan 
Sedgeba. sadReisod cnobilia 118 elementi, martivi 
nivTierebebis raodenoba ki  400ze metia. naerTi Sedgeba 
ori an meti elementisagan, romlebic qimiuri ZalebiT 
arian bmuli molekulebis saxiT. aseTia  oqsidebi,   mJavebi, 
fuZeebi, marilebi da sxv. narevi ori an meti nivTierebis 
SereviT miRebuli erTobliobaa, romelSidac yovel 
Semadgenel nawils SenarCunebuli aqvs Tavisi fizikuri 
da qimiuri Tvisebebi. 

atomurmolekuluri Teoriis Tanaxmad nivTiereba 
molekulebisagan Sedgeba, romelic, Tavis mxriv, ato
mebisagan aris agebuli. nivTierebas ewodeba sufTa, Tu 
is erTi saxis molekulebisagan Sedgeba. nivTierebebs, 
romelTa molekulebi erTi elementis atomebisagan 
Sedgeba, martivi nivTiereba ewodeba. gogirdi, wyalbadi, 
Jangbadi, azoti da sxva martivi nivTierebebia, TiToeuli 
maTganis molekulebi warmoqmnilia mxolod erTi saxis 
atomebisagan. 

nivTierebebs, romelTa molekulebi sxvadasxva ele
mentis atomebisagan Sedgeba, rTuli ewodeba. rTuli 
nivTierebis anu qimiuri naerTis magaliTebia oqsidebi, 
mJavebi, naxSirwyalbadebi da sxv. es naerTebi iyofian 
araorganul da organul nivTierebebad. 

molekula nivTierebis umciresi nawilakia, romelsac 
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aqvs am nivTierebis Sedgeniloba da misi qimiuri Tvi
sebebi. molekula SeiZleba ganvixiloT, rogorc ni
vTierebis fizikuri dayofis zRvari. molekulis da   Sli
sas nivTierebis Tvisebebi icvleba. qimiuri reaqciebis 
dros erTi saxis molekulebisagan miiReba sxva saxis 
molekulebi. 

atomi qimiuri elementis umciresi nawilakia, romelic 
Sedis martivi da rTuli nivTierebebis molekulebSi. 
TiToeuli saxis elementis atomi erTnairia, magram 
gansxvavdeba nebismieri sxva elementebis atomebisagan. 
atomi SeiZleba ganvixiloT, rogorc nivTierebis 
qimiuri dayofis zRvari. sxvadasxva elementis atomebi 
gansxvavdeba masiT, zomiT da sxva TvisebebiT. qimiuri 
reaqciebis dros atomebi ar icvleba, axali molekulebi 
warmoiqmneba imave atomebisagan, romlisaganac Sedge
boda sawyisi nivTierebis molekulebi. miRebuli gan
martebis Tanaxmad, qimiuri elementi atomebia, ro
melTa birTvebis muxtebi erTnairia. qimiuri elementi 
bunebaSi ramdenime, gansxvevebuli formiT SeiZleba 
arsebobdes da sxvadasxva martiv nivTierebas qmnides. 
elementis aseT Tvisebas alotropia ewodeba. alo
tropiuli saxesxvaobebi warmoadgenen martiv niv
Tierebebs, romlebic erTi da igive elementebisagan 
aris wamoqnmili. am Tvisebas ganapirobebs gansxvavebuli 
kristaluri forma (almasi da grafiti) an gansxvavebuli 
ricxvi atomebisa molekulaSi (Jangbadi OO2 da ozoni O3). 

atoms rTuli aRnagoba aqvs, is Sedgeba atombirTvisa 
da eleqtronuli garsisagan. atombirTvi Sedgeba pro
tonebisa da neitronebisagan. protoni dadebiTad 
damuxtuli nawilakia, romlis masa daaxloebiT wya
lbadis atomis masis (m=1) tolia. neitroni aris umuxto 
nawilaki, romlis masa daaxloebiT protonis masis 
tolia. amitom, atombirTvi dadebiTad aris damuxtuli 
da Seadgens atomis TiTqmis mTel masas. atombirTvis 
irgvliv eleqtronul garsSi brunaven eleqtronebi, 
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romelTa muxti udris protonis muxts, oRond 
sapirispiro niSniT. eleqtronis masa daaxloebiT 1840
jer naklebia protonis masaze da mas atomis masis metad 
umniSvnelo nawili Seesabameba. atomi eleqtrulad 
neitraluria, radgan eleqtronul garsSi eleqtronebis 
ricxvi udri atombirTvSi protonebis ricxvs. 

qimiuri elementis individualobas gansazRvravs misi 
atombirTvis muxti, romelic gviCvenebs atombirTvSi 
protonebis raodenobas, birTvis irgvliv moZravi 
eleqtronebis raodenobas da Seesabameba periodul 
sistemaSi rigobriv nomers. 

martivi nivTierebebi iyofa metalebad da ara me
talebad anu metaloidebad. am dayofas safuZvlad 
udevs maTi fizikuri da qimiuri Tvisebebis gansxvaveba. 
metalebi martivi nivTierebebia, romelTac axasiaTebs 
kargi eleqtrogamtaroba da siTbogamtaroba, bzi
nvareba da Wedadoba. metalebi advilad iglineba, 
amitom maTgan amzadeben furclebs, mavTulebs da sxv. 
metaloidebis meti wili cudi eleqtrogamtarobiT da 
dabali siTbogamtarobiT xasiaTdeba, myari meta loidebi 
myifea da sxv. isini gansxvavdebian qimiuri TvisebebiTac: 
metaloidebis oqsidebi wyalTan SeerTebiT warmoSoben 
mJavebs SO3 + H2O = H2SO4, CO2 + H2O = H2CO3, xolo me
talebis hidroqsidebi fuZeebs warmoadgenen. NaOH, 
KOH, Ca(OH)2, da sxv. metalebia liTiumi, kaliumi, 
natriumi, kalciumi, rkina oqro da sxv. arametalebia 
wyalbadi, Jangbadi, naxSirbadi, gogirdi, siliciumi da 
sxv. yovel qimiurad sufTa nivTierebas aqvs erTi da 
igive woniTi Sedgeniloba, miuxedavad imisa, Tu rogori 
gziT aris miRebuli es nivTiereba. mag. wyali H2O - 1 wo
niT nawil wyalbadze modis 8 woniTi nawili Jangbadi da 
misi es Sedgeniloba erTia yvela saxis wylisaTvis. niv
Tierebis Tvisebebi damokidebulia ara marto imaze, Tu 
ra saxis atomebisagan Sedgeba da rogoria maTi wyoba 
molekulaSi, aramed imazedac, Tu ra saxis qimiuri bme
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biT arian atomebi bmuli erTmeneTTan molekulis 
saxiT. amitom qimiuri bmis buneba didad gansazRvravs 
nivTierebis Tvisebebs. 

qimiur bmebs axorcielebs atomebis savalento ele
qtronebi.  aqedan Cans, rom qimiuri bma eleqtruli Za lebis 
urTierTqmedebis Sedegad aRiZvreba. sxva dasxav tipis 
qimiur bmebs Soris ZiriTadia ionuri da kovalenturi 
bma. ori sxvadasxva atomis savalento eleqtronebis 
gawyvilebiT miRebul qimiur bmas kova lenturi bma 
ewodeba. arsebobs kovalenturi bmis po laruli da 
ara polaruli  saxesxvaobebi  (mag. HH∙ + H∙ = H:H an H2).  
ionuri  bmis  warmoqmnisas adgili aqvs ele qtronebis  
gadacemas  erTi  atomidan  meoreze.    qimiuri bma, rome
lsac sapirispiro niSnis ionebis urTierTqmedeba gana
pirobebs, warmoadgens ionur bmas (Na+ + Cl- = NaCl). ga
rda aRniSnulisa, mniSvnelovania, aseve, metaluri da 
wyalbaduri bmebi. qimiuri elementebis bmis xasiaTi 
da ionebis, atomebisa da molekulebis sivrcoblivi 
ganlageba gansazRvravs naerTis garegan formas, mis 
kristalur aRnagobas. 

JangvaaRdgeniTi procesebi yvelaze gavrcelebuli 
saxis qimiuri reaqciebia, romelTac didi mniSvneloba 
aqvs praqtikaSi, maT Soris  saRebavebis warmoebasa da maT 
mdgradobaSi. rkinis, spilenZis, qromis, manganumis da, 
saerTod, metalebis miReba madnebidan, mJavebis sinTezi 
da tuteebis momzadeba JangvaaRdgeniT reaqciebzea 
damokidebuli. 

sityva „Jangva“ Tavisi pirdapiri mniSvnelobiT Jan
gbadis mierTebas, Jangis warmoqmnas niSnavs, aRdgena 
ki  Jangbadis moSorebas. JangvaaRdgeniTi procesebis 
eleqtronul  ionuri Teoria agebulia ramdenime de bu
lebaze: 

1. daJangva ewodeba eleqtronis gacemis process. 
eleqtroni SeiZleba gasces atomma, ionma, molekulam. 
Tu eleqtrons gascems atomi, maSin eleqtroneitraluri 
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mdgomareobidan dadebiTi ioni miiReba (mag. Na →e → Na+) 
2. aRdgena ewodeba eleqtronis mierTebas (mag. Fe3+ + e 

→ Fe2+). 
3. mJangavi SeiZleba iyos neitraluri atomi, molekula 

an ioni, romlebic ierTeben eleqtrons. 
4. aRmdgeni SeiZleba iyos neitraluri atomi, mo

lekula an ioni, romlebic gascemen eleqtronebs. 
sadReisod cnobili elementebis (sul 118) abso

lu turi umravlesoba gavrcelebulia bunebaSi, Zi
ri  Tadad ki  miwis qerqSi. isini gvxvdebian rogorc 
calkeuli elementebis saxiT, aseve  mineralebis Se
ma dgenlobaSi, romlebic elementarul bunebriv qi
miur naerTebs wamoadgenen. mineralebi da, zogadad, 
qimiuri araorganuli naerTebi gamoirCevian maTTvis 
damaxasiaTebeli  TvisebebiT.  am Tvisebebis  mixedviT 
isini dayofili arian klasebad. umniSvnelovanesi kla
sebia: oqsidebi  (Jange ulebi), fuZeebi, mJavebi, ma rilebi. 

ori elementis naerTs, romelTagan erTerTi Jan
gbadia, oqsidi ewodeba. isini gamoirCevian mravali, 
maTTvis damaxasiaTebeli TvisebiT. samxatvro saqmeSi 
maT farTo gamoyeneba aqvT. sakmarisia, davasaxeloT 
rkinisa da manganumis Jangis Semcveli bunebrivi da 
xelovnuri pigmentebi. didi gamoyeneba aqvs, aseve, koba
ltis,  qromisa  da sxva elementebis oqsidebs. 

mJavebi rTuli naerTebia, romelTa molekulebis 
SemadgenlobaSi Sedis wyalbadatomebi. am ukanasknelT 
aqvT metalis atomebiT Canacvlebis an maTTan gacvlis 
unari. mJavas saxelwodeba warmodgeba misi warmomqmneli 
elementis saxelwodebidan. magaliTad: HH2SO4 gogir
dmJava,  HNO3  azotmJava,  H3PO4  fosformJava  da sxva. 

fuZeebi rTuli nivTierebebia, romelTa molekulebi 
Sedgeba metalis atomebisa da masTan dakavSirebuli 
hidroqsilis erTi an ramdenime jgufisagan. mag. FFFe(OH)3, 
Cu(OH)2, NaOH, KOH  da  sxv. wyalSi  xsnad  fuZeebs tu
teebi ewodeba. aseTia tute da tutemiwaTa metalebis 
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fuZeebi:  NaOH, KOH da Ca(OH)2. 
fuZeebisa da mJavebis Tvisebebidan gamomdinare, 

pigmentebis, sagrunte, sabaTqaSe masalebis da sxva nae
rTebis mdgradoba da inertuloba maTTan urTierT
qmedebis TvalsazrisiT izomeba. 

marilebi  ewodeba nivTierebebs, romelTa mole
kulebis  SedgenilobaSi  Sedis  mJavas naSTTan SeerTe
buli metalis naerTebi. es farTod gavrcelebuli 
qimiur naerTTa jgufia. pigmentebis da Semavseblebis 
didi raodenoba swored marilebs warmoadgens, esenia 
karbonatebi, sulfidebi, silikatebi, fosfatebi da sxv. 
maT iyeneben, aseve, sagrunte da sabaTqaSe masalebad 
(karbonati,  sulfati). 

naerTTa umetesobas, romelic ama Tu im saxiT gamo
iyeneba samxatvro saqmeSi (pigmentebi, Sema vseblebi, 
sagrunte masalebi da sxva) calkeuli Tavebi eZRvneba 
da maTi qimiuri Tu fizikuri monacemebi iq ganixileba. 
qvemoT warmodgenilia iseTi araorganuli naerTebis 
daxasiaTeba, romelTa aRwera sxva TavebSi ar aris 
mocemuli. 

Sabi. zogadi qimiuri formula aseTia: M+ M3+(SO4)2 

∙12H2O sadac M+ aris tute metalebidan (liTiumi, na
triumi, kaliumi) erTerTi. M3+ erTerTi samvalentiani 
metalia (alumini, qromi, rkina an NH4). erTi varianti 
aseTia KAl (SO4)2 ∙12H2O. warmoadgens ufero kristalebs, 
romlebic 1100Cze gaxurebiT gardaiqmneba TeTri feris 
fxvnilad, romelic qimiurad Sabis uwylo formaa. wyalSi 
ixsneba mJava xasiaTis xsnaris warmoqmniT. Cveulebriv 
temperaturaze 100 wil wyalSi ixsneba 10dan 20 wilamde 
Sabi, 700Cze ixsneba 90 wili, xolo mduRare wyalSi 350 
wili. 

Sabis damatebiT weboSi afskis wyalmedegoba izrdeba 
da wyalSi naklebad ixsneba. samxatvro saqmeSi webos 
umateben misi mSrali fxvnilis wonis 10dan 30%mde 
raodenobis Sabs. mas iyeneben samRebro saqmeSi sxva dani
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SnulebiTac, aseve  tyavis warmoebaSi da sxv.  
cnobilia qrom kaliumiani Sabic  KCr(SO4)2 ∙12H2O, 

romelic iasamnisferi rvakuTxa kristalebis saxiT 
aris gavrcelebuli. ixsneba civ wyalSi SefardebiT 1:2 
da warmoqmnis mocisfro  iasamnisfer xsnars. is webos 
fers ucvlis  aZlevs moyviTalo Seferilobas, amitom 
samxatvro saqmeSi iSviaTad gamoiyeneba. 

boraki. naerTis qimiuri ormulaa Na2B2O7. umetesad 
gvxvdeba wyliani forma Na2B2O7 ∙ 10H2O, romelic Sei
cavs 16% natriums, 37% boris mJavas da 47% wyals. 
iyideba TeTri kristaluri fxvnilis saxiT (sparsulad 
misi saxeli „TeTrs“ niSnavs). xSirad Seicavs minarevebs 
 karbonatebs, sulfatebs, TuTias da sxv. misi mopoveba 
SeiZleba bunebrivi saxiT, is mineralia boratebis 
jgufidan. kargad gasufTavebuli TiTqmis gamWvirvale 
da uferoa, cximovani elvarebiT. warmoiSoba tbebSi 
qimiuri daleqvis Sedegad. yvelaze kargi kristalebi 
moipoveba kaliforniis (aSS) maxloblad mdebare tbebSi. 

boraki 60,80Cze gacxelebiT dneba da gadaiqceva 
gamWvirvale minisebur masad. 1748 wels boris mJavisa 
da sodis  urTierTqmedebiT is pirvelad miiRes xelo
vnurad. 

boraks iyeneben antiseptikuri nivTierebis dasamza
deblad da sakonservo saSualebad. gamoiyeneba sarecx 
saSualebadac, misi fxvnili saukeTesoa santeqnikuri 
milebis gasawmendad. mcire raodenobiT ar vnebs ada
mianis janmrTelobas. medicinaSi gamoiyeneba anti
septikad  iaraRebis, aseve kanis gasawmendad. am mizniT, 
Zi riTadad, ixmareba gliceriniani an wyliani 20%iani 
borakis xsnari. 

mxatvrobaSi gamoiyeneba antiseptikur nivTierebad, 
aseve masSi darbilebuli wyali advilad xsnis Selaqsa da 
kazeins. gumiarabiks asqeleben borakiT, Tumca Saqris 
damatebiT is isev Txevaddeba. 

boris mJava. boris mJava H3BO3 warmoSobs ufero, fi
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fqisebur, qerclisebur kristalebs margalitiseburi 
elvarebiT an gvxvdeba TeTri fxvnilis saxiT. mis 
kristalur meserSi mJavis molekulebi SeerTebulia 
wyalbaduri bmiT. boris mJavas aqvs Zalian susti 
mJavuri Tvisebebi. ixsneba wyalSi: erTi wili boris 
mJava ixsneba 25 wil civ wyalSi an 34 wil mduRare 
wyalSi, 5 wil glicerinSi da 20 wil eTilis spirtSi. misi 
yvelaze gavrcelebuli marilia NNa2B2O7 ∙ 10H2O  boraki, 
romelzec zemoT gvqonda saubari. gacxelebiT mJava 
xsnis metalis oqsidebs, marilis warmoSobiT. bunebaSi 
Tavisufali boris mJava gvxvdeba mineral sasolinis 
saxiT, cxel mineralur wylebSi. gamoiyeneba rogorc 
antiseptikuri nivTiereba. didi doziT momwamvlelia. 

amiaki (NH3). bunebaSi azoti gvxvdeba umTavresad 
Tavisufal mdgomareobaSi, haerSi misi moculobiTi 
wili Seadgens 78%s. azotis naerTebi mcire raodenobiT 
aris niadagSic. is Sedis cilovani nivTierebebisa da sxva 
organuli naerTebis SemadgenlobaSi. azoti ufero, 
usuno, ugemo, haerze msubuqi gazia, mas teqnikaSi 
Rebuloben Txevadi haeridan. 

azoti wyalbadTan warmoqmnis ramdenime naerTs, 
romelTagan mniSvnelovania amiaki (NH3). laboratoriul 
pirobebSi amiaks Rebuloben amoniumis qloridisa 
da Camqrali kiris narevis susti gacxelebiT, xolo 
misi miRebis ZiriTad samrewvelo xerxs warmoadgens 
azotisa da wyalbadis sinTezi N2 + 3H2 ↔ 2NH3.  reaqcia 
mimdinareobs katalizatoris (metaluri rkina), 
Sesabamisi wnevisa (100 mpmde) da temperaturis (450-
5000C) pirobebSi. 

amiaki ufero, damaxasiaTebeli mkveTri sunis gazia, 
TiTqmis 2jer msubuqia haerze. wnevis gazrdiT an 
gacivebiT igi advilad Txevaddeba ufero siTxed. amiaki 
Zalian kargad ixsneba wyalSi,  200Cze 1 moculoba wyalSi 
ixsneba 700 moculobamde NH3. amiakis wyalxsnars ewodeba 
amiakuri wyali anu niSaduris spirti. gacxe lebisas 
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gaxsnili amiaki qroldeba xsnaridan. xSirad amiakis 
wyalxsnars gamosaxaven formuliT NH4OH (amo niumis 
hidroqsidi), xolo misi tute reaqcia aixsneba NH4OH-
is disociaciiT: NH4OH↔NH4

+ + OH-. radganac amiakis 
wyalxsnarSi hidro qsidionebis koncentracia didi ar 
aris, amoniumis hidroqsidi ekuTvnis sust fuZeebs. 

niSaduris spirti ufero an odnav moyviTalo Sefe
rilobis siTxea, romelic 10dan 25 %mde amiaks Seicavs. 
haerze  xsnaridan  gamoiyofa  amiaki  da  misi   koncentracia 
6%mde ecema, narCeni amiakis moSoreba SeiZleba adu
RebiT.  niSaduris spirti zogjer umniSvnelo rao
denobiT Seicavs sulfatebs da karbonatebs. mas xSirad 
iyeneben imis gamo, rom wylTan erTad orTqldeba 
ukvalod. 

mxatvrobaSi niSaduris spirti gamoiyeneba kazeinis 
xsnaris da sanTlis emulsiis mosamzadeblad, misi saSu
alebiT xdeba momatebuli mJavianobis ganeitraleba 
zogierTi Semkvrelis, magaliTad weboebis wyalxsnarebis 
damzadebisas. is gamoiyeneba, aseve, sxvadasxva organul 
gamxsnelebTan (eTilis spirti), balzamebTan, kvercxis 
gulTan da sxva naerTebTan erTad. niSaduris spirts 
umateben sxvadasxva sarecx da sawmend saSualebebs. 
xSirad is saSiSia da sarestavracio samuSaoebisas misi 
gamoyeneba ar aris sasurveli. 

yofacxovrebaSi niSaduris spirti gamoiyeneba qso  
vi lebis SesaRebad, laqebis amosayvanad, avejis, san
teqnikisa da saiuveliro nawarmis gasasufTaveblad. 
misi gamoyenebisas saWiroa sifrTxile, ganuzavebelma 
SeiZleba gamoiwvios damwvroba, xolo didi rao
denobiT(1015 g) miReba iwvevs sikvdils. 

amiaki pirvelad miRebuli iqna 1774 wels d. pristlis 
mier, romelmac mas tute haeri uwoda. 

amoniumis karbonati (NH4)2CO3. naxSirmJava amoniumis 
marili ufero kristalebi an TeTri feris fxvnilia, 
romelic advilad ixsneba wyalSi da iSleba amoniumis 



38

bikarbonatis warmoqmniT (NH4)2CO3 + H2O  NH4HCO3 + 
NH4OH. oTaxis temteraturazec iSleba amiakis gamo
yofiT da amoniumis bikarbonatad gardaqmniT. 600Cze 
swrafad iSleba NH3, H2O da CO2  ad, rCeba mxolod wyali. 
kazeinisa da sanTlis emulsiis momzadebisas xSirad 
gamoiyeneba niSaduris spirtis magivrad. mas iyeneben 
cvilis dasamuSaveblad fisebTan da cxovelur webosTan 
SeerTebis win. swrafad daSlisa da gazis gamoyofis 
Tvisebazea dafuZnebuli misi gamoyeneba sakonditro 
mrewvelobaSi. 

wyali. wyali (wyalbadis oqsidi) H2O wyalbadisa da 
Jan gbadis umartivesi naerTia. wyali Sedgeba 88,81% 
Jangbadisa da 11,19% wyalbadisagan. wyali yvelaze me
tad gavrcelebuli nivTierebaa bunebaSi. dedamiwis 70% 
dafarulia wyliT. bunebaSi wyali samive agregatul 
mdgomareobaSi gvxvdeba. 

sufTa wyali gamWvirvale, ufero, usuno siTxea, sqel 
fenebSi mocisfro  lurji. 1 sm3  moculobis wylis masa 
40Cze miRebulia  wonis erTeulad  da grami ewodeba. 
wyali iyineba 00Cze, duRs 1000Cze Sesabamisi wnevis 
pirobebSi. yinulis simkvrive naklebia Txevadi wylis 
simkvriveze, amitom yinuli tivtivebs zedapirze. igi 
cudad atarebs siTbosa da eleqtrobas. wyali saukeTeso 
gamxsnelia. sufTa wyali bunebaSi ar arsebobs, igi 
yovelTvis Seicavs minarevebs. sufTa wylis misaRebad 
saWiroa misi gamoxda. gamoxdil wyals distilirebul 
wyals uwodeben. 

wylis gacivebisas 40Cze  dabla  misi moculoba iz
rdeba,  00Cze  is gadaiqceva yinulad,  romlis moculoba 
1/10iT metia Sesabamisi wylis moculobaze. aseTi mo
culobiTi cvlileba warmoadgens kedlis mxatvrobis 
dazianebis ZiriTad mizezs. wyali aRwevs kapilarebisa 
da napralebis saSualebiT zedapiruli fenebis qveS da 
gafarToebis SemTxvevaSi SeuZlia daazianos nalesoba. 

wyali orTqldeba nebismier temperaturaze, amitom 

→ →
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atmosferoSi yovelTvis aris misi garkveuli raodenoba, 
rac damokidebulia temperaturasa da wnevaze. teniano
bis cvalebadoba iwvevs samxatvro masalebis, maT Soris  
xis dafis moculobaSi gazrdaSemcirebas, rac SeiZleba 
gaxdes saRebavis fenis dazianebis mizezi. 

wyali qimiurad mdgradi nivTierebaa. tute da tu
temiwaTa metalebTan urTierTqmedebisas wyali warmo
qmnis hidroqsidebs da zogierT SemTxvevaSi gamo yofs   
wyalbads.  magaliTad,  kalciumis  oqsidi   wyalTan iZ
leva kalciumis hidroqsids, romelic warmoadgens 
ZiriTad masalas freskisaTvis. metaloidebis oqsidebi 
wyalTan warmoqmnis mJavebs. amis magaliTad gamodgeba 
wylis SeerTeba gogirdis anhidridTan, romlis drosac 
miiReba gogirdmJava. es reaqcia warmoadgens freskis 
sisustis, advilad daSlis mizezs samrewvelo raionebSi, 
iq sadac haeri Seicavs gogirds an gogirdis naerTs. 
mraval sxvadasxva marilTan wyali kristalohidratebs 
warmoqmnis. Tu uwylo sodis fxvnils davatenianebT, 
miviRebT sodas kristalizaciuri wyliT. wyali urTi
erTqmedebs, aseve, zogierT organul naerTTan da iwvevs 
maT hidrolizs. hidrolizis procesi Cqardeba mJavis an 
tutis damatebiT. 

yvelaze sufTa wylad iTvleba wvimis wyali, Tumca 
isic Seicavs gazebs, mtvris nawilakebs da sxvadasxva 
baqteriebs. is warmoadgens yvelaze misaReb masalas 
Camqrali kiris xsnaris mosamzadeblad freskisaTvis. 

mdinaris wyalsac SeiZleba vuwodoT rbili wyali, 
romelic minimaluri raodenobiT Seicavs gaxsnil 
marilebs, samagierod Warbad Seicavs organul naerTebs, 
romliTac is mdidrdeba samrewvelo wylebis CadinebiT. 

gruntis wylebi Seicaven didi raodenobis uxsnad 
marilebs, rac mis sixistes iwvevs. xisti wyali Znelad 
ixsneba saponSi, radgan Seicavs kalciumis marilebs. 
is ewinaaRmdegeba zogierTi emulsiis (magaliTad san
Tlis) warmoqmnas. ganasxvaveben ori saxis sixistes; 1. 
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bikarbonatuls anu cvalebads, romelic gamowveulia 
masSi kalciumis bikarbonatis arsebobiT, misi ganei
traleba advilad xdeba aduRebiT. 2. sulfaturs anu 
mudmivs, romelic gamowveulia wyalSi kalciumisa da 
magniumis sulfatebis arsebobiT, romelebic aduRebiT 
ar iSleba. 

xisti wyali SeiZleba davarbiloT kalciumis hidro
Jangis, sodis, mwvave natriumis da sxvaTa damatebiT. 
sodiT xdeba kalciumis sulfatis gadayvana karbonatSi, 
romelic naleqis saxiT gamoiyofa. 

saRebavebis   Semkvrelebze  wyali  moqmedebs   sxvadasxva
gvarad; cilebis Semcveli mcenareuli weboebi ixsnebian 
civ wyalSi koloiduri xsnaris warmoqmniT. cxoveluri 
webo (Jelatini) da saxamebeli wyalSi ar ixsneba, mxolod 
fuvdeba da warmoSobs hidrogels, romelic xsnarSi 
gadadis mcireodeni SeTbobiT. zogierTi xelovnuri 
fisisa da celulozas linoqsi uSualod wyalTan Se
xebisas mcire raodenobiT Seiwovs mas, Tumca ar ixsne
ba. wyali umniSvnelod moqmedebs sanTelsa da fisze, 
romelTa kombinaciac warmoadgens nestisagan mxa
tvrobis yvelaze saukeTeso damcav saSualebas. 

freskisaTvis saWiroa wyali, romelic ar Seicavs 
gaxsnil naxSirmJavas, kalciumis sulfats da rkinis 
SenaerTebs. Tu aseTi wyali bunebrivad ar aris, mxa
tvrobisaTvis  ukeTesia,  gamoviyenoT  gamoxdili  wyali.
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3.  organuli naerTebi da samxatvro 

masalebi 

samxatvro  saqmeSi  gamoyenebuli  masalebis  didi   
na wili organuli naerTebia. organul naerTebs warmo
adgenen sxvadasxva saxis cxoveluri Tu mcenareuli 
warmoSobis  Semkvrelebi,  gamxsnelebis umetesoba, cvi
li, fisebi da balzamebi, aseve, maTi xelovnuri ana
logebi da sxva mravali.  aRniSnuli masalebis qimiuri 
Sedgeniloba, fizikuri Tvisebebi, maTi mdgradoba 
garemo pirobebis mimarT bevrad gansazRvravs saRebavis 
sistemis xarisxs, mis gamZleobas, rac aucilebelia 
maRali  donis  samxatvro  nimuSis  Sesaqmnelad. 

organuli ewodeba naerTebs, romelTa SedgenilobaSi 
Sedis elementi naxSirbadi. magram naxSirbadis iseTi 
umartivesi naerTebi, rogoricaa oqsidebi, naxSirmJava, 
misi marilebi da zogierTi sxva, miekuTvnebian ara
organul naerTebs, ramdenadac isini SedgenilobiTa da 
TvisebebiT didad emsgavsebian araorganul naerTebs. 

garda naxSirbadisa organuli naerTebi yvelaze xSi
rad Seicaven elementebs: wyalbads, Jangbads, azots; 
iSviaTad  gogirds, fosfors, halogenebs da zogierT 
metals calke an sxvadasxva kombinaciiT. 

araorganuli nerTebisagan gansxvavebiT organul 
nivTierebebs gaaCniaT rigi damaxiaseTebeli Tavi
seburebani. uwinares yovlisa, naxSirbadis atomebs aqvT 
erTmaneTTan SeerTebis unari jaWvisa da rgolebis 
warmoqmniT, rac organuli naerTebis mravalsaxovnebis 
erTerTi mizezTagania. 

organul naerTebSi atomebs Soris bma kova le ntu
ria, amitom organuli naerTebi Cveulebriv ara ele
qtrolitebs warmoadgenen. Tu araorganuli ionuri 
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naerTebi advilad disocirdebian wyalSi da maT Soris 
reaqcia mimdinareobs Zalian swrafad, martivi bmebis C 
– C da C – H Semcveli organuli nivTierebebi erTmaneTs 
Soris urTierTqmedeben Zalian Znelad an TiTqmis ar 
urTierTiqmedeben. 

400-6000C temperaturaze organuli naerTebi mT
li anad iSlebian da naxSirdebian, xolo Jangbadis 
Tanaobisas iwvian. es aixsneba naxSirbadis atomebs Soris 
bmis mcire simtkiciT. 

organuli naerTebis mniSvnelovan Taviseburebas isic 
warmoadgens, rom maT Soris farTod gavrcelebulia 
izomeriis movlena. naxSirbadis atomebis Tavisebureba 
aixsneba misi aRnagobiT  oTxi savalento eleqtroniT 
is erTmaneTTan da sxva atomebTan warmoqmnian saerTo 
eleqtronul wyvilebs. 

miuxedavad mniSvnelovani gansxvavebisa, gansa ku
Trebuli zRvari organul da araorganul naerTebs 
Soris ar arsebobs. amJamad cnobilia sam milionamde 
organuli naerTi da maTi ricxvi dRiTidRe izrdeba. 
maT didi praqtikuli mniSvneloba aqvT mre wvelobis 
sxvadasxva dargis ganviTarebisaTvis. 

organuli naerTebis Tanamedrove klasifikaciis 
safuZvelia qimiuri aRnagobis Teoria. organuli na 
e rTebis ZiriTad klasad naxSirwyalbadebi iT vle ba. 
amis mizezia naxSirwyalbadebis martivi Sed ge niloba. 
danarCeni naerTebi ganixileba, rogorc naxSir wya
lbadebis nawarmebi. am TvalsazrisiT organuli naerTebi 
dayofilia sam jgufad. 

1. acikluri (alifaturi) naerTebi anu naerTebi „ga
xsnili jaWviT“, romelTac sxvanairad cximovani rigis 
naerTebi ewodeba. am jgufs ekuTvnis yvela is naerTi, 
romelTa molekulebi Caketil jaWvebs an rgolebs ar 
Seicaven. aciklur naerTebs, romlebSic naxSirbad
atomebi martivi bmebiTaa SeerTebuli, najeri ewodeba. 
amis magaliTia meTani, pentani da sxv. xolo im aciklur 
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naerTebs, romlebSic naxSirbadatomebi ormagi an 
sammagi bmebiTaa SeerTebuli, aranajeri ewodeba. aseTia 
eTileni, acetileni da sxva. 

2. karbocikluri naerTebi, romelTa molekulebi 
Seicaven naxSirbadatomTa erT an ramdenime rgols 
anu Caketil jaWvs. karbocikluri naerTebi Tavis 
mxriv or mwkrivad iyofa: acikluri naerTebi anu 
cikloparafinebi, najeri da aranajeri, magaliTad 
ci k loheqsani, cikloheqseni, ciklopentani da sxva. 
aromatuli naerTebi, romelTa molekulebi Seicavs 
benzolis erT an ramdenime rgols anu benzolis birTvs. 
amis magaliTebia  benzoli, toluoli, fenoli da sxv.

3. heterocikluri naerTebi, romelTa rgolebi 
naxSirbadatomTa garda sxva atomebsac Seicavs. es 
atomebia S, N, O, romelTac heteroatomebi ewodeba. 
magaliTad  furani, piridini da sxv. 

garda zemoT aRniSnulisa, organuli naerTebi da yo
filia klasebad  maT SemadgenlobaSi Semavali garkveul 
atomTa jgufebis mixedviT. damaxasiaTebeli atomTa 
jgufebi mocemul klasSi Semaval naerTebs msgavs 
Tvisebebs aniWebs, maT funqcionaluri jgufebi ewodeba. 
funqcionaluri jgufebia - OH, - CHO, - COOH, - NH2, da 
a.S, isini ganapirobebs mocemuli klasis damaxasiaTebel 
qimiur Tvisebebs. 

naerTebis klasebad dayofas safuZvlad daedo 
naxSirwyalbadebi  maTi wyalbadatomebis Secvlisas 
funqcionaluri jgufiT sxva klasis naerTis miiReba. 
qvemoT CamovTvliT CvenTvis saintereso  samxatvro 
saqmeSi gamoyenebul organul naerTTa klasebs da maTSi 
gaerTianebul naerTebs: 

a) spirtebi da fenolebi. maTi molekulebi Seicavs 
erT an ramdenime hidroqsilis jgufs - OH. OH jgufis 
raodenobis mixedviT spirtebi arian erTatomiani, 
oratomiani da samatomiani. erTatomiani spirtebis 
warmomadgenelia meTilis spirti (CH3OH), eTilis spirti 
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(C2H5OH) da maTi homologebi. samatomiani spirtia 
glicerini. 

aromatuli naxSirwyalbadebis hidroqsilnawarmebs, 
romelTa molekulebSi hidroqsilis jgufi daka
vSi  rebulia benzolis birTvTan, fenolebi ewodeba. 
hidroqsilis jgufis raodenobis mixedviT fenolebi 
SeiZleba iyos erTatomiani, oratomiani da a. S. erT
atomiani fenolebis umartives warmomadgenels fenols 
anu  karbolmJavas  uwodeben  C6H5OH. 

b) aldehidebi. es iseTi organuli naerTebia, romelTa 
molekulebi   Seicavs  atomTa    funqcionalur   jgufs  − CHO 
SeerTebuls naxSirwyalbadis radikalTan. al de  hidebis 
saxelwodeba iwarmoeba im mJavebis saxelwodebidan, 
romlebadac is gardaiqmneba daJangvisas  WianWvelas 
aldehidi, Zmris aldehidi da sxva. 

g) ketonebi. es iseTi organuli naerTebia, romelTa 
molekulebi Seicaven karbonilis jgufs C = O, romelic 
dakavSirebulia  naxSirwyalbadis  radikalTan.  ketonebis 
warmomadgenelia  acetoni  da  misi  homologebi. 

d) organuli mJavebi anu karbonmJavebi Seicaven 
arTi an ramdenime karboqsilis jgufs - COOH. najeri 
erTfuZiani mJavebis homologiuri rigis wevrebi arian: 
WianWvelamJava, ZmarmJava, erbomJava, valerianmJava, 
palmitinmJava, stearinmJava da a. S, xolo aranajeria 
oleinmJava da sxva. 

e) rTuli eTerebi SeiZleba ganvixiloT, rogorc ka
rbo nmJavebisa da spirtebis nawarmebi, mag. rTuli eTeria 
eTilacetati. 

v)cximebi samatomiani spirtis  glicerinisa da ka
rbonmJavas, umTavresad palmitinis, stearinis (najeri 
mJavebi) da oleinis (aranajeri mJava) rTuli eTerebia. 
ganasxvaveben mcenareuli da cxoveluri warmoSobis 
cximebs. najeri mJavebis gliceridebi myari cximebia 
(Zroxis, cxvris), xolo aranajeri mJavebis gliceridebi 
ki  Txevadi. Txevad cximebs zeTebs uwodeben. 
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z) naxSirwylebi. es organuli naerTebia, romlebic 
Sedgebian sami elementisagan  naxSirbadis, wyalbadisa 
da Jangbadisagan. amasTan, umravles SemTxvevaSi, 
wyalbadsa da Jangbads Seicaven iseTive TanafardobiT, 
rogori TanafardobiTac maT Seicavs wyali. maTi zogadi 
formulaa Cn(H2O)m. magaliTad: C6H12O6  glukoza 
C12H22O11  saqaroza (C6H12O5)n  saxamebeli. arseboben 
is eTi naerTebi, romlebic ekuTvnian naxSirwylebs, 
magram maTSi ar aris daculi wyalbadisa da Jangbadis 
atomebis naCvenebi Tanafardoba. naxSirwylebi mni
Svnelovan rols asruleben cocxal organizmebSi 
mimdinare fiziologiur procesebSi. adamianis sakvebis 
daaxloebiT 70% modis naxSirwylebze. 

T) sapnebi. saponi es umaRlesi karbonmJavebis (cximo
vanis) marilebia. Cveulebrivi saponi, umTavresad, Se
dgeba palmitinis, stearinisa da oleinmJavas marilebis 
narevebisagan. amasTan, natriumis marilebi warmoqmnian 
myar sapons, kaliumis marilebi  Txevads.  

organuli naerTebi, romlebic samxatvro masalebad 
gamoiyeneba:  zeTebi,  sxvadasxva saxis gamxsnelebi,  cvili 
da sxv. detalurad ganxilulia specialur TavebSi. 
qvemoT mocemulia calkeuli naerTebis daxasiaTeba, 
gamoyeneba da daniSnuleba saRebavis sistemaSi. isini 
dajgufebuli  arian  daniSnulebis  mixedviT.

3.1 sakonservacio saSualebebi 

qafuri. C10H16O. qafuri aromatuli ke tonia, romelsac 
Seicavs kamforis xis (xarobs CineTsa da iaponiaSi) merqani, 
dafnis ylortebi, aseve  cimbiris soWi da sxv. aRniSnuli 
masalidan misi miReba xdeba gamoxdiT. sinTezurad  
qafurs   iReben organuli mJavebis moqmedebiT te r
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pe ntinis zeTze. qafuri moTeTro gamWvirvale kri
staluri nivTierebaa. dnobis temperatura 1750C-ia, 
duRilis temperatura 2040C. haerze is TviTneburad 
qroldeba, amitom saWiroa misi hermetulad daxurul 
WurWelSi Senaxva. wyalSi ixsneba umniSvnelod, oTaxis 
temperaturaze  1,7 g. litra wyalSi. aseTi mcire 
raodenobiT gaxsnili kamforis wyalxsnari sakmarisia 
malefuWebadi zogierTi xsnaris konservaciisaTvis. 

qafuri kargad ixsneba skipidarSi, eTilis spirtSi, 
qloroformSi, acetonSi da zeTebSi. zogierTi fisebi 
qafurSi gazelisas rbildeba, xolo zogierTi zeTi
sebur masad gadaiqceva. 

qafurs iyeneben aqrolad gamxsnelebze damzadebul 
laqebSi, ramdenadac is xels uwyobs cudad xsnadi fisebis 
gaxsnas. zogierT masalas, magaliTad celulozis rTul 
eTerebs is aniWebs elastiurobas. 

benzois mJava. C6H5COOH erTfuZiani aromatuli rigis 
karbonmJavaa. pirvelad miRebuli iqna XVI saukuneSi. 
miRebis procesi aRwerili aqvs nostradamuss 1556 ws. 
1575 ws germanelma mecnierma e. zalkovskim gamoikvlia 
misi antiseptikuri Tvisebebi. is didi xnis manZilze 
gamoiyeneboda xilis konservaciisaTvis. benzois mJa
va, rogorc umetesoba organuli mJavebisa, susti 
mJavaa. mas Seicavs zogierTi fisi, romlidanac miiReba 
gamoxdis gziT. warmoSobs mbrwyinav, nemsisebur, ufero 
gamWvirvale kristalebs. 

samrewvelo mniSvnelobiT benzois mJavas iReben to
luolis daJangviT, Sesabamisi katalizatoris Ta na
obisas. benzois mJava da misi marilebi gamoiyeneba sakvebi 
produqtebis konservaciisaTvis. xasiaTdeba mkveTri 
suniT, amis gamo iyeneben parfiumeriaSi. medicinaSi 
gamoiyeneba, rogorc zedapiruli anti septikuri nivTi
ereba. 

benzois mJava dneba 1210Cze, duRs 2490C. ixsneba 
eTilis spirtSi SefardebiT 1:2, ixsneba aseve benzolSi 
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da qloroformSi. wyalSi ixsneba SefardebiT 1:370, 1820 
0Cze SefardebiT 1:300. mcire doziT is momwamvleli ar 
aris. 

salicinis mJava. C6H4(OH)COOH. warmoSobs ufero 
kristalebs, romlebic kargad ixsneba eTilis spirtSi, 
ixsneba, aseve, dieTilis eTerSi da sxva organul 
gamxsnelebSi. cudad  ixsneba  wyalSi 1,8 g.  erT  litrSi 
 200Cze. pirvelad miiRo italielma mecnierma r. piriam 
tirifis  xis  merqnisagan.   amJamad  sa wa rmoo   da niSnulebiT 
iReben natriumis fenolisa da na   x  SirorJangis gaxurebiT 
avtoklavebSi 1800Cze da Semdgomi damuSavebiT 
marilmJavaSi. cnobilia mi si marilebi, natriumis da 
amoniumis salicinatebi. xasiaTdeba  antiseptikuri  da 
sakonservacio  TvisebebiT, aseve  anTebis  sawinaaRmdego  
moqmedebiT. 

fenoli an karbolis mJava C6H5OH.  fenoli  ufero  kri
staluri nivTierebaa mkveTri damaxasiaTebeli suniT. 
Senaxvisas haeris JangbadiT is TandaTan iJangeba da 
iRebs vardisfer Seferilobas. fenoli dneba 420Cze. 
duRs 1820Cze, nawilobriv ixsneba wyalSi  6 g. 100 g. 
wyalSi. gaaCnia Zlieri antiseptikuri Tvisebebi, aqvs 
mravali mikrorganizmis mospobis unari, Zlier mom
wamlavia, kanze  moxvedrisas wvavs mas wylulis gaCeniT. 

fenols iReben qvanaxSiris gamowviT an benzolis 
sinTeziT. advilad ixsneba eTilis spirtSi, qlo ro
formSi,  glicerinSi  da sxva zeTebSi. teqnikuri ka
r bolis mJava ar aris sufTa fenoli. saRebavebSi 
gamoiyeneba fenolis wyalxsnari, romelic, rogorc 
aRiniSna,  gamoirCeva  antiseptikuri  TvisebebiT. 
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3.2  plastifikatorebi 

glicerini C3H8O3. samatomiani spirtia, sirofis msga
vsi,  tkbili gemos mqone ufero siTxea. misi kuTri wonaa 
1,265. erTfuZian mJaveebTan warmoSobs rTul eTerebs, 
xolo umaRles cximovan mJavebTan  gliceridebs, 
romelic cximebisa da zeTebis ZiriTadi Semadgeneli 
nawilia.  is miiReba, rogorc Tanamdevi produqti sapnebis 
warmoebaSi. glicerini propanis nawarmia, romelSic sami 
wyalbadi Canacvlebulia sami hidroqsiliT. glicerins, 
Cveulebriv, iReben cximebidanac maTi hidrolizis 
gziT. ukanasknel periodSi glicerins sinTezuri gziT 
iReben navTobis kreningis erTerTi produqtidan  
propilenidan. 

glicerini duRs 2900Cze. haerze orTqldeba Zalian 
nela. wyalSi da eTilis spirtSi ixsneba nebismieri 
SefardebiT. is Zlieri higroskopuli nivTierebaa, 
iyeneben medicinaSi, kosmetikaSi, safeiqro warmoebaSi 
da saRebavebis mosamzadeblad. misagan mzaddeba, aseve, 
dinamiti da sxva feTqebadi nivTierebebi. samxatvro 
saqmeSi, ZiriTadad, iyeneben weboebis, cilebis, gumi
arabikis, xelovnuri fisebis da sxva mravali nivTierebis 
dasarbileblad.  pirvelad  miiRo  Seelma 1779 wels. 

eTilenglikoli C2H4(OH)2. eTilenglikoli or a to miani 
najeri spirtebis warmomadgenelia. is tkbili gemos, 
sirofiseburi siTxea, momwamlavia. kargad ereva wyalsa 
da eTilis spirts. Zlier higroskopulia, amis gamo 
xSirad gamoiyeneba glicerinis Semcvlelad. 

glukoza. C6H12O6 mas sxvagvarad yurZnis Saqarsac 
uwo deben. es aris tkbili gemos TeTri feris, wyalSi 
kargad xsnadi, kristaluri nivTiereba. glukoza gv
xvdeba mcenareul da cxovelur organizmebzSi. didi 
raodenobiT igi Sedis yurZnis wvenSi, TaflSi, agreTve  
mwife xilsa da kenkraSi. 
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glukoza organuli katalizatorebis, safuaris fe
rmentebis moqmedebiT ganicdis spirtul duRils, ris 
Sedegadac warmoiqmneba eTilis spirti da naxSirbadis 
oqsidi. 

glukoza ixsneba wyalSi Tanabari raodenobiT, aseve 
 50 wil eTilis spirtSi. mas iyeneben damarbileblad, 
xSirad amateben akvarelis saRebavebSi, raTa ukeTesad 
gaixsnan wyalSi. samrewvelo masStabiT glukozas Re
buloben saxameblis hidroliziT (mJavebis Tanaobisas). 
aTvisebulia aseve misi merqnidan (celulozidan) wa 
rmoeba. glukoza Zvirfasi sakvebi nivTierebaa. qso
vilebSi misi daJangvisas gamoiyofa organizmebis no
rmaluri cxovelqmedebisaTvis aucilebeli energia. mas 
didi gamoyeneba aqvs medicinaSic. 

fruqtoza. is glukozis izomeria da masTan erTad 
Sedis mcenareTa tkbil nayofSi da TaflSi. igi ufro 
tkbilia, vidre glukoza da saqaroza. fruqtoza ufero 
an moTeTro fxvnilia, gvxvdeba kristalebis saxiTac. 
umniSvnelod higroskopulia. advilad ixsneba wyalSi, 
SedarebiT cudad  eTilis spirtSi. mas xSirad iyeneben 
glicerinis magivrad akvarelis saRebavebSi. 

Tafli. Tafli warmoadgens futkris mier yvavilis 
neqtaris gadamuSavebiT miRebul produqts. is Se
i ca  vs 7080%mde fruqtozisa da glukozis narevs, 
5% saqarozas, 20% wyals, cvils, mRebav ni vTi e
re bas, organul mJavebs, da sxva mineralur ni vTi
erebebs. Taflis Sedgeniloba araerTgvarovania da 
damokidebulia adgilze da weliwadis droze. yvavilebis 
Tafli sqelia, gamWvirvalea, advilad myardeba. tyis 
Tafli muqia, Txevadia da Znelad myardeba. Tu futkari 
ikvebeba xelovnuri SaqriT, mis mier warmoebuli Tafli 
iTvleba surogatad. 

Tafli gamoirCeva higroskopulobiT, mas ureven apkis 
warmomqmneli cxoveluri da mcenareuli warmoSobis 
SemkvrelebSi, rogoricaa weboebi, romelTac is ani
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Webs elastikurobas. Taflis damarbilebeli efeqti 
damokidebulia masSi fruqtozas Semcvelobaze. 

formaldehidi  HCOH. formaldehidi ufero gazia 
mkve Tri mxuTavi suniT, momwamlavia. qimiuri Tvisebebis 
mixedviT is metad reaqciisunariani nivTierebaa. m i
s Tvis damaxasiaTebelia daJangvis, mierTebis da po
likondesaciis reaqciebi, kargad ixsneba wyalSi. fo
rmaldehidis  40%ian  wyalxsnars  formalini  ewo deba. 

formaldehidi didi raodenobiT gamoiyeneba fo
rmaldehiduri fisebis sawarmoeblad. igi gamosavali 
nivTierebaa saRebavebis, sinTezuri kauCukis, wamlebis, 
feTqebadi nivTierebis da sxvaTa misaRebad. 

formalinis moqmedebiT cila xdeba mkvrivi, wyalSi 
uxsnadi da rac mTavaria, daculia lpobisagan. amitom 
mas iyeneben tyavis gamosayvanad, agreTve anatomiuri 
preparatebis  dasakonserveblad.  formalini   gamoi
yeneba soflis meurneobaSi Teslebis Sesawamlad ma
vne blebis matlis mospobis mizniT. gamoiyeneba  
ag  re   Tve sadgomebis, qirurgiuli instrumentebis de
zinfe nqciisa  Tvis. 

formalinis moqmedebiT kazeini gardaiqmneba myari 
saxis, xelovnur nivTierebad  galalitad, xolo webo 
 formoJelatinad, romelic msxvrevad, myar, uxsnad 
masas warmoadgens da SesaZlebelia misi fxvnilad qce
va. formalini advilad polimerizdeba. Senaxvisas 
fo  rmalinidan gamoiyofa TeTri naleqi, romelic 
ga  cxelebiT formaldehidSi gadadis. formalinis 
anti  septikuri Tviseba SeiZleba gamoyenebuli iqnas 
mikroorganizmebiT daavaadmyofebuli xis masalis ga
sasufTaveblad da Sesanaxad. amisaTvis iyeneben myar 
formalinis tabletebs.
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4. mineraluri pigmentebi 

Sesavali 

saRebavebs da pigmentebs adamiani gaecno uZvelesi 
droidan, razec metyvelebs mravalferovani kedlis 
mxatvrobis nimuSebi, romlebic Semonaxulia zogierT 
qveyanaSi, da miekuTvneba im periods, rodesac adamiani 
jer kidev gamoqvabulSi cxovrobda. uZvelesi xanis 
adamiani pigmentad iyenebda naxSirs, carcs da sxvadasxva 
ferad miwas. asortimenti farTovdeboda Zalian nela, 
magram ukve Zveli egviptelebi CamoTvlilTan erTad 
iyenebdnen ramdenime bunebriv da xelovnur pigments. 
Cvens welTaRricxvamde 2000 wlis win isini icnobdnen 
ramdenime wiTel (singuri, gamomwvari oxra), lurj da 
mwvane pigments, romelTagan zogierTs xelovnurad  
(ZiriTadad spilenZisagan) iRebdnen, SeeZloT zogi
erTi miwis pigmentis gamowviT tonalobis Secvla. am 
pigmentebis  saSualebiT  Seqmnilia xelovnebis Sesa ni
Snavi nawarmoebebi, romelTac mravali saukunis manZilze 
ar daukargavT pirvandeli saxe. Zvel droSi saRebavebis 
gamoyenebis xelovnebas dauflebulni iyvnen, agreTve, 
Cinelebi, finikielebi da berZnebi. 

finikielebma, romlebic xmelTaSua zRvis sanapiroze 
(Tavdapirvelad Tanamedrove libanis teritoriaze) 
cxovrobdnen, did saxelmwifoebriv siZlieres Cv.w. 
aRmde VIII saukuneSi miaRwies. berZnebi finikielebs 
icnobdnen „foinikois“  saxeliT, rac „mewamuls“ 
niSnavs da im saRebavs aRniSnavs, romlis warmoebiTac 
maT gaiTqves saxeli.  cnobil  mewamulis saRebavs fi ni
kielebi mureqsis saxeobis  moluskebisagan  iRebdnen.  
am  wvetebiani ni Jarebis mqone zRvis arsebebs napirze 
agrovebdnen,  niJarebs amtvrevdnen, xolo moluskebs 
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dRis sina Tlisagan dacul WurWelSi daaxloebiT 50 
gradusze ramdenime saaTiT tovebdnen. mkvdari mo
luskebis sxe ulidan gamoiyofoda feradi siTxe, 
romelsac aduRebis Semdeg qsovilebis SesaRebad 
iyenebdnen. saRebavis umciresi raodenobis misaRebad 
aTasobiT moluski iyo saWiro. miRebul saRebavs 
`tvirosul“, anu „samefo“ mewamuls uwodebdnen. am sa
RebaviT SeRebil qsovils oqros fasi hqonda. 

sxvadasxva pigmentisa da saRebavis gamoyenebiT fini
kielebi  amzadebdnen ferad minas, romelsac yelsa
bamebis, mZivebis, sakidebis, aseve qilebisa da mravalnairi 
WurWlis dasamzadeblad iyenebdnen. 

tyviis TeTras miRebis teqnologia aRwerili aqvs be
rZen  eqim   dioskorids,   romelic  I  sa    u   kuneSi cxo vrobda. 
Tumca cnobilia, rom mas mra vali saukunis winac iRebdnen 
tyviis firfitaze Zma r mJavas moqmedebiT da dasawyisSi, 
ZiriTadad, samkurnalo da kosmetikuri mi zne bisTvis 
iyenebdnen. I saukunis  dasa wyisisaTvis  tyviis TeTras 
warmoebam miaRwia samrewvelo masStabebs. mas warmatebiT 
iyenebdnen sxvadasxva saRebavebSi pigmentad. romaeli 
bunebismetyveli da filosofosi pliniusi (Cv. w.  aR.  23
79  ww.) aRwers, Tu rogor gavrcelda cecxli sawyobSi, 
sadac inaxe boda tyviis TeTra kasrebiT, warmoqmnili 
maRali temperaturis gamo igi  surinjad (mkveTri wi
Teli feris pigmenti  tyviis oqsidi) gardaiqmna. am saxiT 
sruliad SemTxveviT, iqna aRmoCenili  tyviis  surinjis  
miRebis  wesi. 

romaeli arqiteqtori da swavluli enciklopedisti 
vitruviusi, romelic pliniusis Tanamedrove iyo, 
aRwers „mediankas“ miRebis wess, romlis warmoebam am 
droisaTvis did masStabebs miaRwia. is gvamcnobs, rom 
medianka miiReba imave wesiT, rogorc tyviis TeTra, im 
gansxvavebiT, rom tyviis nacvlad gamoiyeneba spilenZis 
firfita. masve aRwerili aqvs Wvartlis miRebis wesi. amave 
periods ekuTvnis sawyisi nedleulis  sxvadasxva feris 
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miwa, mineralebis natexebi  daqucmacebis, gadaleqvis 
gziT gamdidrebis da sxva meTodologiis SemuSaveba, 
romelTa gamoyenebiT miiReboda sasurveli tonalobis 
sufTa pigmenti. aqedan gamomdinare, SeiZleba aRiniSnos, 
rom Cveni welTaRricxvis dasawyisisaTvis cnobili iyo 
mTeli rigi pigmentebisa, romelTa didi nawilis miReba 
xdeboda sawarmoo wesiT da sruliad gansazRvruli 
meTodebiT. 

pigmentebis gamoyenebas mravalsaukunovani istoria 
aqvs saqarTveloSic. uZveles droSi, Cv. w. aR.mde VIIVI 
saukuneebSi kolxeTsa da iberiaSi xmarobdnen wiTel 
mineralur saRebavs, vercxliswylis sulfids  singurs 
(kinovari). arqeologiuri gaTxrebis Sedegad Cveni 
qveynis  sxvadasxva kuTxeSi napovnia mravali feradi ni
vTi, romelTa asaki saukuneebs iTvlis: feradi kramiti, 
Tixis WurWeli da sxv. aRniSnuli sagnebi xSirad 
SeRebilia an moxatulia wiTeli, yavisferi da sxva 
feradi tonebiT. arc Tu iSviaTad gvxvdeba Savi feriT 
ornamentirebuli Tixis WurWeli, sadac mineraluri 
saRebavebi didi ostatobiTaa gamoyenebuli. 

Zvelad saqarTveloSi kargad icnobdnen mxatvrobis 
iseT teqnikas, rogoricaa freska, rac kiriT axla d 
Selesil  svel    zedapirze  xatvas  niSnavs.  aseTi   mxa
tvroba ZiriTadad qveyanaSi arsebuli nedleulis  
pigmentebis, sagrunte da sabaTqaSe masalebis  bazaze 
viTardeboda da mravalferovnebiT gamoirCeoda. ama
ze metyvelebs Cveni eklesiamonastrebis uZvelesi 
freskebis da xatebis ferTa mdidari palitra. am 
nawarmoebebs saukuneebis manZilze ar daukargavT pirva
ndeli elferi, ferTa siRrme, simkveTre da dResac 
ganacvifrebs mnaxvels. yovelive es miuTiTebs am dargSi 
Cveni winaprebis did codnasa da gamocdilebaze. 

pigmentebis warmoebam, rogorc damoukidebelma mre
wvelobis dargma, ganviTareba daiwyo XVIII saukunis 
damdegidan. 1704 wels g. disbaxma miiRo lurji feris 
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pigmenti rkinis laJvardi. SemdgomSi mravalma mecnierma 
SeZlo misi miReba sxvadasxva meTodiT. amitom saxelic 
sxvadasxva aqvs  berlinis laJvardi, parizis lurji da 
sxv. 

XIX saukunis dasawyisSi miRebuli iqna tyviis Te
Tras Semcvleli, SedarebiT uvnebeli TeTri pigmenti 
TuTiis TeTra, romelic cnobili iyo jer kidev Cv. 
w. aR. I saukuneSi da mas mxolod samkurnalo mizniT 
gamoiyenebdnen. 1828 wels SemuSavebuli iqna meTodi 
ultramarinis misaRebad. amave periodSi qromisagan 
SeZles sxvadasxva tonalobis mwvane pigmentis miReba. 
XX saukunis dasawyisSi SemuSavda sawarmoo meTodi 
titanis orJangis misaRebad, romelmac SemdgomSi didi 
gamoyeneba hpova mrewvelobis sxvadasxva dargSi. 

Semdgom wlebSi qimiis, rogorc mecnierebis, swrafi 
ganviTarebis kvalobaze, daixvewa pigmentebis miRebis 
adre cnobili meTodebi. Seiqmna mravali axali pigmenti, 
romelTa miReba ZiriTadad rTul qimiur procesebTanaa 
dakavSirebuli. 

dReisTvis pigmentebis warmoeba erTerTi kargad 
ganviTarebuli dargia rogorc evropaSi, aseve mso
flios mraval qveyanaSi, sadac iwarmoeba yvela Ziri
Tadi feris pigmentebi, romelTa SereviT xdeba 
nebismieri tonalobis miReba. isini gamoirCevian maRali 
mdgradobiT da gamZleobiT garemo pirobebisadmi. 

saqarTveloSi aRniSnuli dargi sustadaa ganvi Ta
rebuli. mrewvelobis ganviTarebis dabali donis gamo 
adgilobrivi   warmoeba  konkurencias  ver uwevs Semo
tanil   produqts.  amitom saqarTveloSi moxmarebuli 
saRe ba vebis TiTqmis asi procenti Semotanilia mza an 
mSrali pigmentis saxiT da aq xdeba sxvadasxva firmis 
mier SemuSavebuli receptebis mixedviT maTi Sereva. 
Cveni qveyana ver iyenebs adgilobriv resursebs, rac 
maTi Seswavlis dabali doniTacaa gamowveuli. cnobilia 
mra vali bunebrivi mineraluri pigmentis sabado, da 
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ga movlineba, romelTa Seswavla Tanamedrove teqno
logiebis moTxovnaTa doneze momavlis saqmea. 

aRsaniSnavia, rom miuxedavad qimiuri meTodebiT 
miRebuli pigmentebis mravalferovnebisa, bunebriv 
mineralur pigmentebs TavianTi Rirebuleba ar dau
kargavT da saerTo warmoebaSi maT garkveuli wili 
aqvT yovel  qveyanaSi.  rac  Seexeba samxatvro saqmes, 
miT umetes xatwerasa da saeklesio mxatvrobas, bolo 
periodSi am mimarTulebiT garkveuli Semobruneba 
SeimCneva. didia moTxovna im pigmentebze, romlebic 
lazuritis, singuris, auripigmentis, malaqitis, sxva
dasxva tonis iaspisis da sxva bunebrivi mineralebis 
damuSavebiT miiReba. es logikuricaa, radgan am pi
gmentebze damzadebulma saRebavebma da Zveli drois 
ostatebis Rrma codnam uzrunvelyo im xatebisa da 
freskebis  gamZleoba,  romlebmac saukuneebi gamoiara 
da Cvenamde moaRwia.

4.1 pigmentebis klasifikacia, daniSnuleba, 

qimiuri Sedgeniloba, struqtura da Tvisebebi 

pigmenti ewodeba damaxasiaTebeli ferisa da Tvi
sebebis dispersul nivTierebas, romelic wyalTan an 
afskis warmomqmnel organul SemkvrelTan Serevisas 
(gazelisas), warmoqmnis suspenzias, da misi sagnis 
zedapirze datanisas iZleva mdgrad, Sesabamisi feris 
safars. 

mxatvrobasa da mrewvelobis sxvadasxva dargSi ga
moiyeneba iseTi pigmentebi, romlebic mdgradia ga remo 
pirobebisadmi, ar uferuldeba, ar Savdeba, advilad 
ar icvlis Sedgenilobas. yovelive es damo kidebulia 
mraval faqtorze, radgan pigmentad SesaZlebelia 
gamoyenebuli iqnas mravali araorganuli da organuli 
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nivTiereba, aseve calkeuli elementebis fxvnilebi. 
pigmentebs warmoadgens Jangebi, sulfidebi, sulfatebi, 
karbonatebi, silikatebi, rTuli organuli naerTebi 
da elementebi. absoluturad mdgradi pigmenti qi
mi urad mdgradi da naklebaqtiuri unda iyos, ro
melic reaqciaSi ar Sedis mJavebTan da tuteebTan. 
aseT mkacr moTxovnilebas mxolod ramdenime maTgani 
Tu daakmayofilebs. vinaidan Cveulebriv pirobebSi 
pigmenti ar exeba aseT reagentebs, amitom maT mimarT 
moTxovnileba SeiZleba sxvadasxva iyos. magaliTad, 
mxatvrobaSi pigmenti mdgradi unda iyos garemo pi
robebisa da Suqis mimarT. 

saRebavi rTuli Sedgenilobis ramdenime naerTis 
na  revia. pigmenti saRebavis mTavari Semadgeneli ko
mponentia da gansazRvravs mis fers da SeRebvis  
unarianobas. igi SemkvrelTan erTad SeiZleba Sei
cavdes sxvadasxva aqrolad naerTsa da antiseptikur 
ni vTierebas da sxv. aseTnairad damzadebul saRebavs 
saerTo araferi aqvs naqsovnarTis RebvasTan, sadac 
gamoiyeneba mxolod iseTi saRebavi, romelic gaxsnil 
mdgomereobaSia saRebavis sistemaSi (warmoSobs ara 
suspenzias, aramed WeSmarit xsnars) da mTel sisqeze 
Rebavs SesaReb nivTierebas. 

garda samxatvro saqmianobisa, pigmentebs didi gamo
yeneba aqvT meurneobis sxva dargebSi, gansakuTrebiT 
ki SenobanagebobaTa da liTonuri konstruqciebis 
dasacavad atmosferuli zegavleniT gamowveuli da
Slisagan  koroziisagan. mineralur pigmentebs di
di raodenobiT gamoiyeneben agreTve samSeneblo, po
ligrafiul, rezinisa da plastmasis warmoebaSi. 

pigmentebis klasifikacias safuZvlad udevs feri 
da qimiuri Sedgeniloba. feris mixedviT pigmentebi 
iyofa Semdeg ZiriTad qvejgufebad: TeTri, Savi, wi Teli, 
yviTeli,  narinjisferi,  mwvane,  cisferi,  lu rji,  iisferi. 
Savsa  da  TeTr fers aqromatuli fe re bi ewodeba. am feris 
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pigmentebi gaerTianebulia aqromatuli ferebis jgufSi. 
yvela danarCen ferad (speqtrul) ferebs qromatuli 
ferebi ewodebaT. aseTi feris pigmentebi Seadgens 
qromatuli ferebis jgufs. TiToeuli qvejgufis SigniT 
pigmentebi gansxvavdebian qimiuri  SedgenilobiT da 
stru qturiT,  rac  gansazRvravs maT damaxasiaTebel 
tonalobasa da Tvisebebs. 

araorganuli pigmentebi warmoadgenen wyalSi da 
sxva dasxva organul SemkvrelSi uxsnad marilebsa da 
Jangeulebs.   maTi    garkveuli nawili sufTa  saxiT (qi
miurad sufTa naerTebi)  gamoiyeneba: titanis orJangi, ba
riumis  sulfati   da sxv.  umetesi   raodenoba   pigmentebisa 
Se i cavs sxvadasxva raodenobis minarevebs, aseTebia 
bu nebrivi  pigmentebis  umravlesoba, Semavseblebi. 
zo gierT Se mTxvevaSi ki isini warmodgenilia ori an 
ramdenime qimiuri naerTis  narevis saxiT:  sxvadasxva  
saxis  kronebi, tyviis TeTra da sxv. 

pigmentis damzadebisas ar aris aucilebeli misi su
fTa qimiuri saxiT gamoyofa, Tu es nakarnaxevi ar aris 
raime konkretuli miznisaTvis. pirvel rigSi saWiroa, 
rom pigments axasiaTebdes specifikuri, misTvis 
damaxasiaTebeli Tvisebebi: feri, dafarvisunarianoba, 
intensivoba, Suqmedegoba, zeTtevadoba da sxv. 
minarevebis arseboba dasaSvebia im zomamde, vidre isini 
mkveTrad ar auaresebs zemoT CamoTvlil Tvisebebs. 

qimiuri Sedgenilobis codniT SesaZlebelia vi
msjeloT pigmentis xarisxze. magaliTad, tyviis Te
Tras dafarvisunarianoba damokidebulia masSi 
PbCO3is Semcvelobaze. aseTi magaliTebis moyvana 
mra  vlad SeiZleba. qimiuri Semadgenloba saWiroa vi
codeT im TvalsazrisiTac, rom zogierTi pigmenti 
Seicavs adamianis organizmis momwamvlel nivTierebas 
an elements. amis magaliTad gamodgeba dariSxanis, 
vercxliswylis, tyviis da sxva elementTa naerTebis 
arseboba zogierT pigmentSi. 
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mxolod qimiuri Sedgenilobis codna ar iZleva srul 
informacias pigmentis teqnikur Tvisebebze. magaliTad, 
erTi da igive Sedgenilobis ultramarini SesaZlebelia, 
iyos sxvadasxva tonalobis. aseTi magaliTebi gvxvdeba 
bunebriv mineralebs Sorisac. pigmentis Tvisebebi 
damokidebulia mis kristalur struqturaze. cnobilia, 
rom dedamiwis qerqSi gavrcelebuli bunebrivi 
naerTebis  mineralebis (maT Soris pigmentad vargisi) 
didi nawili kristaluri agebulebisaa. kristaluri 
nivTierebisaTvis waxnagebiT Semofargvla da wesieri 
geometriuli formaa niSandoblivi: aseT myar sxeulebs 
kristalebi ewodebaT (nax. №3). sxvadasxva nivTierebebi 
metwilad sxvadasxva kristaluri formisaa. kristalis 
garegani forma ar aris SemTxveviTi, igi gamoxatulebaa 
im kanonzomierebisa, romelic kristaluri nivTierebis 
Sinagani aRnagobisTvisaa damaxasiaTebeli. es kanon
zomiereba ki kristalSi nivTierebis Semadgeneli na
wilakebis garkveuli wesis mixedviT ganlagebaSi mdgo
mareobs. 

nax.  №3 

sufris marilis (a),  mTis brolis (b),  magnituri rkinis (g) 

kristalebis forma 
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mineralebis kristalebSi materialuri nawi
la kebi  molekulebi, atomebi da ionebi kanon
zomieradaa ganlagebuli da qmnis kristalur mesers. 
imis aRsaniSnavad, rom sivrceSi ganlageba samive 
mimarTulebiT kanonzomieria, mesers sivrcobrivsac 
uwodeben (nax. №4). kristalur meserSi materialuri 
nawilakebi erTimeorisagan dacilebulia garkveuli 
manZiliT, romlebic sxvadasxva mimarTulebiT Cveu
lebriv sxvadasxvaa. imis mixedviT, Tu mesris kvanZebSi ra 
aris moTavsebuli, arCeven atomur, ionur, molekulur 
da kompleqsur mesers. 

atomuri kristaluri meseri agebulia atomebisgan, 
romlebic kovalenturi bmebiTaa dakavSirebuli. kri
stalur sxeulebi, romlebsac atomuri meseri aqvT, 
xasiaTdebian maRali dnobis temperaturiT da simagriT. 
am tipis warmomadgenelia almasi da sxv. 

molekuluri kristaluri mesris SemTxveveSi kvanZebSi 
molekulebia ganlagebuli da maT Soris moqmedebs 
molekulaTaSorisi Zalebi, rac kovalentur bmasTan 
SedarebiT sustia. amitom aseTi nivTierebebi advilad 
lRobadia da naklebi simagriT gamoirCeva. molekuluri 
meseri gaaCnia yvela organul nivTierebas, aseve ara
organul naerTebs, maT Soris umetes Jangeulebs. 

ionuri kristaluri mesris kvanZebSi ganlagebulia 
ionebi, romlebic SekavSirebulia eleqtrostatikuri 
ZalebiT (ionuri kavSiri). simagriT es meseri CamorCeba 
atomurs da aRemateba molekulurs. am tipis kristalebs 
warmoSoben is pigmentebi, romlebic marilebs warmo
adgenen. 

zogierTi pigmentis an Semavseblis meseri agebulia, 
rogorc atomuri, aseve ionuri nawilakebisagan da 
ewodebaT kompleqsuri (gardamavali) naerTebi. mag 
CaCO3  (kalciti). 
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nax. №4.  

 kristalis aRnagobis sqema a  grafiti, b.  sufris marili,  

g  kalciti 

erTi da imave qimiuri Sedgenilobis pigmenti zo
gierT SemTxvevaSi gansxvavdeba kristaluri mesris 
agebulebiT, rac, cxadia, gamoixateba kristalis ga
re gan formiT aisaxeba mis gardatexis maCvenebelze da 
Sesabamisad ferze. 

kristaluri formis, struqturis gardaqmna xdeba 
garegani zemoqmedebis gavleniTac. es moqmedeba Se
iZleba iyos temperaturuli da meqanikuri. gardaqmna 
yvelaze advilad xdeba temperaturuli zemoqmedebiT, 
zogierT SemTxvevaSi kristalis struqtura icvleba 
meqanikuri damuSavebis Semdegac. qimiuri Sedgeniloba 
da kristaluri struqtura gansazRvravs ara mxolod 
pigmentur Tvisebebs, aramed fizikurmeqanikur maxa
siaTeblebs, rogoricaa simagre, simkvrive da sxv. am 
Tvisebebis gaTvaliswinebiT xdeba rogorc mSrali, 
aseve sveli dafqvisTvis da pigmentis SemkvrelTan 
gasresisaTvis saWiro reJimisa da pirobebis SerCeva. 
maTzea damokidebuli SeRebili zedapiris zogierTi 
maCvenebelic, kerZod, abraziuloba. arsebiTia is fa
qti, rom praqtikulad yvela pigmenti, yvelaze maRal
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dispresulic ki (ultramarini, berlinis laJvardi, 
da sxv), Sedgeba ara minikristalebisagan, aramed kri
staluri agregatebisagan, rac aadvilebs maT dafqvas, 
magram arTulebs gasresvas SemkvrelSi. araorganuli 
pigmentebi, romlebic simagriT gamoirCevian (rkinis 
Jangis Semcveli pigmentebi da sxv.) SeRebil zedapirs 
aniWeben met abraziulobas. 

organul pigmentebs umTavresad iyeneben narTisa 
da naqsovis SesaRebad. am daniSnulebiT isini uZvelesi 
droidan gamoiyenebian. aseT saRebavebs Soris kargad 
cnobilia mcenareuli saxis indigo da alazarini. 
winaT TvalsaCino adgili ekava,  agreTve,  cxoveluri 
warmoSobis saRebarebs, gansakuTrebiT ki koSelins, 
romelic cen tralur amerikaSi gavrcelebuli gansa
kuTrebuli mweris eqstrats warmoadgens. koSelini 
Seicavs mRebav nivTiereba karmins. amitom es saRebavi 
xSirad  karminis  saxeliTaa  cnobili.  meqsikasa  da  aSS
is sa m xreT nawilSi mosaxleoba agrovebda aRniSnul 
mwerebs, amuSavebda cxeli wyliT. miRebuli masala 
gamoiyeneba  rogorc  saRebari,  koSelinis   saxelwodebiT. 

aRsaniSnavia, rom zogierTi mcenareuli da cxoveluri 
warmoSobis saRebavebi SesaZlebelia gadayvanili iq
nas pigmentur mdgomareobaSi, wyalSi da organul 
SemkvrelSi uxsnad mdgomareobaSi. es meTodebi cnobilia 
uZvelesi droidan, ris Sedegadac mravali aseTi masala 
gamoiyeneboda samxatvro saqmeSi. 

mcenareuli da cxoveluri saRebavebi Cvens pirobebSi 
aRaraa saintereso, amitom maTze ar SevCerdebiT, miT 
umetes, aseTi Sedgenilobis, metnaklebad mniSvnelovani, 
mdgradi pigmentebis analogebi Seqmnilia xelovnuri 
(qimiuri) gziT. rac Seexeba xelovnur organul naerTebs, 
romelic zogadad samxatvro saqmeSi gamoiyeneba, Cven 
naklebad SevexebiT, radgan maTi moxmareba xatwerasa da 
saeklesio mxatvrobaSi praqtikulad ar xdeba. 

pigmentebi warmoSobis mixedviT, pirobiTad, SeiZleba 



62

gavyoT or jgufad: pirveli, romelic miiReba bunebriv 
pirobebSi warmoSobili mineralebisa da qanebisagan  
lazuriti, auripigmenti, oxra da sxv. da meore, romelic 
sxvadasxva nivTierebis xelovnurad dakavSirebisa da 
gardaqmnis gziT iwarmoeba  ultramarini, sxvadasxva 
krona, marsi da sxv. Sesabamisad, maT bunebrivi an 
xelovnuri mineraluri pigmentebi ewodebaT. 

pigmenti, gamoyenebis sferos mixedviT, metnaklebi 
xarisxiT xasiaTdeba Semdegi ZiriTadi TvisebebiT: feri, 
gardatexis maCvenebeli, dispersiuloba, intensivoba, 
dafarvis unari, zeTtevadoba, Suqmedegoba. am Tvisebebs 
qvemoT calkeul TavebSi ganvixilavT.

4.1.1. pigmentis feri, gardatexis 

maCvenebeli 

ori garemos sazRvarze sinaTle Tavisi gavrcelebis 
mimarTulebas icvlis, sinaTlis energiis nawili 
brundeba pirvel garemoSi, e.i. sinaTle airekleba. Tu 
meore garemo gamWvirvalea, maSin gansazRvrul pirobebSi 
sinaTlis nawili gaivlis ori garemos sazRvars da, 
rogorc wesi, icvlis Tavisi gavrcelebis mimarTulebas. 
am movlenas, rogorc cnobilia, sinaTlis gardatexa 
ewodeba. sxivs, romelic vrceldeba pirvel garemoSi 
da aRwevs sazRvars, dacemuli sxivi ewodeba. igi qmnis 
dacemis wertilSi aRmarTul perpendikularTan a 
dacemis kuTxes. meore garemoSi gasul sxivs gardatexili 
sxivi ewodeba. b kuTxes, romelsac is qmnis imave 
perpendikularTan, ewodeba gardatexis kuTxe (nax. N5). 
dacemuli sxivis kuTxis sinusis Sefardeba gardatexili 
sxivis gardatexis kuTxis sinusTan, mocemuli ori 

garemosTvis mudmivia                   da garemos gardatexis  sin a

 sin b
 = n
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 n 2 
 n1   

 n=  = n2

fardobiTi maCvenebeli ewodeba. es sidide uCvenebs 

pirveli garemos absoluturi gardatexis maCveneblis 
(romelic am garemos gardatexis maCvenebelia vakuumis 

mimarT) da meore garemos imave sididis Sefardebas. 

                vinaidan umetes SemTxvevaSi sinaTlis gadasvla 

ganixileba sazRvarze haerimyari sxeuli an haeri

siTxe, xolo haeris absoluturi gardatexis maCvenebeli 

daaxloebiT erTis tolia (n1=1),                          .  mas ewodeba 

garemos gardatexis maCvenebeli.  gardatexis maCve

nebeli   dakavSirebulia mocemul  garemoSi sina Tlis 

gavrce lebis siCqaresTan da damokidebulia am garemos 
fizikur mdgomareobaze  temperatura, sim kvrive, 
da sxv, romelSic sinaTle vrceldeba. gardatexis 
maCvenebeli damokidebulia, agreTve, TviT sinaTlis 
maxasiaTebelze. wiTeli  sinaTlisTvis  igi  naklebia   
mwvanesTan  SedarebiT, xolo mwvanesTvis naklebia 
iisferTan SedarebiT. 

               A                                       a                                             B
                                                      
                                                                                                             
                                         b             
                                                      
                                                      

nax. 5 

a dacemis kuTxe,   b  gardatexis kuTxe,   

ABB haeriwylis gamyofi zedapiri 

 n 2 

 n1  
 n=

 

A B
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                     formulis mixedviT gardatexis ma C  ve  

ne  beli sinaTlis siCqareTa Sefardebis tolia, im ga

re  moTaTvis, romelTa sazRvarze xdeba gardatexa. ga
rdatexis maCvenebeli ar aris damokidebuli sinaTlis 
dacemis kuTxeze, magram damokidebulia mis ferze. 

zogierTi nivTierebis gardatexis maCvenebeli haeris 
mimarT aseTia: wyali (200C)1,33, kedaris zeTi (200C
1,52, yinuli  1,31, kvarci  1,54 da sxva. pigmentisaTvis 
gardatexis maCveneblis gansazRvras didi mniSvneloba 
aqvs, radgan am parametris mixedviT xdeba Sesabamisi 
Semkvrelis SerCeva. 

pigmentis zedapirze dacemuli sxivebi nawilobriv 
aireklebian, es areklili sxivebi mis elvarebas qmnis. 
rac ufro mkveTria sxvaoba sinaTlis siCqareebs Soris 
kristalur areSi gadasvlis dros, anu rac metia 
mineralis gardatexis maCvenebeli, miT metia elvarebis 
intensivoba, e.i. areklili sxivebis raodenoba. 

TeTri sinaTle rTuli agebulebisaa da warmoadgens 
sxvadasxva, gansazRvruli talRis sigrZis mqone sxivebis 
erTobliobas. Tu mas gavatarebT samkuTxa prizmaSi (nax. 
№6), igi daiSleba da miviRebT uwyvet speqtrul ferebs: 
wiTeli, narinjisferi, yviTeli, mwvane, cisferi, lurji, 
iisferi da maT Soris gardamavali ferebi. es ferebi qmnian 
uwyvet zols, xasiaTdebian damaxasiaTebeli talRis 
sigrZiT da Sesabamisi tonalobiT. adamianis Tvals ara 
aqvs unari, yvela feri aRiqvas, amitom talRis sigrZe 
gansazRvrulia mxolod im SualedebisaTvis, romlis 
garCevac SesaZlebelia. mag: wiTeli sxivis talRis sigrZe 
aris 8∙10-5 sm, iisferisTvis  4∙10-5 sm. speqtris sxva feris 
talRis sigrZeebi am sidideebs Soris Tavsdeba. aqedan 
gamomdinare, ZiriTad ferebs Soris sazRvari Zalian 
pirobiTia. 

sin  a
  = n2sin  b  =

V1

V2
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nax 6. 

      S  TeTri sinaTlis sxivi. A AB ekrani,  romelzedac miiReba 

speqtruli ferebi  Semdegi TanmimdevrobiT: 1. wiTeli, narinjisferi, 

yviTeli, mwvane, cisferi, lurji,  7. iisferi 

vinaidan gardatexis maCvenebeli damokidebulia sina
Tlis siCqareze nivTierebaSi, cxadia, wiTel sinaTlis 
sxivebs, romlebic yvelaze naklebad gardatydebian, 
aqvT udidesi siCqare, xolo iisfer sinaTlis sxivebs 
 umciresi. swored amitom Slis prizma sinaTles. 
sicarieleSi sxvadasxva feris sinaTlis siCqareebi erT
nairia. 

TeTri sinaTlis rTuli struqturiT aixsneba bunebaSi 
arsebuli ferebis sakvirveli mravalferovneba. Tu 
sagani, magaliTad, qaRaldis furceli, aireklavs masze 
dacemul sxvadasxva feris yvela sxivs, maSin igi TeTrad 
gveCveneba. Tu qaRalds davfaravT wiTeli feris 
saRebavis feniT, Cven ar vqmniT axali feris sinaTles, 
magram vaCerebT qaRaldze arsebuli sinaTlis nawils, 
axla airekleba mxolod wiTeli sxivebi, danarCeni ki 
STainTqmeba saRebavis feniT. nebismieri sagani, nivTi, 
aireklavs speqtris garkveul nawils, rac mis fers 
qmnis, xolo danarCeni STainTqmeba. rac meti raodenobis 
speqtruli ferebi airekleba sagnis zedapiridan, miT 

 

S

A

B

1

7
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Ria gveCveneba misi zedapiri da piriqiT, rac meti sxivi 
STainTqmeba, zedapiri ufro Savia. bunebaSi ar arsebobs 
idealurad TeTri an Savi feri, vinaidan ar xdeba sxeulze 
dacemuli sxivebis 100%iT ukuqceva an STanTqma. 

feri pigmentisaTvis aucilebeli damaxasiaTebeli 
Tvisebaa. speqtris Tu ra nawils aireklavs da SnTanTqavs 
esa Tu is pigmenti, damokidebulia mraval mizezze, maT 
Soris umTavresia qimiuri Sedgeniloba, kristaluri 
aRnagoba, da sxv. 

bevr SemTxveveaSi im bunebriv SenaerTTa feri, ro
mlebic arasodes gvxvdebian ufero kristalebis saxiT, 
ganpirobebulia Sinagani TvisebebiT. aseTebia: magnetiti 
 moSavomoyavisfro feris, wiTeli feris singuri HgS, 
spilenZis mwvane da lurji feris Jangbadovani marilebi: 
malaqiti, azuriti, firuzi da sxv. 

bevr SenaerTSi feris warmoSobis mizezi TviT na e
rTis SemadgenlobaSi Semavali esa Tu is qromoforia, 
e.i. mineraluri feris gamomwvevi qimiuri elementebi. 
dadgenilia, rom maT ricxvs miekuTvneba: Ti, V, Cr, Co, 
Ni, e.i. rkinis ojaxis elementebi da ufro naklebi 
mniSvnelobis mqone  N, Mo, Cu, Tr. 

qromoforTa Soris yvelaze Zlieri qromoforia 
qro mi. am elementis aseTi saxelwodeba mis Tvisebebzec 
miuTiTebs. naerTebSi qromis Semcveloba apirobebs 
friad intensiur ferebs: wiTels, mwvanes, iisfers. Tu 
ramdenad Zlier pigments warmoadgens qromi, SeiZleba 
vimsjeloT imis mixedviT, rom qromis Jangi ufero 
SenaerTebs kaSkaSa muq wiTel ferad Rebavs. naerTTa 
mwvane da iisferi ganpirobebulia Cr2O3is mniSvnelovani 
SemcvelobiT. TviTon qromis Jangic mwvane ferisaa. 
Cveulebrivad Cr6+is Semcveli (CrO4)-2ioni xelovnur 
naerTebSi iZleva yviTel fers, magram misi naerTebi 
Zlier mapolarebel kaTionebTan muqi narinjisfer
wiTeli ferisaa. 

zog SemTxvevaSi naerTi SeiZleba Seferili iyos ama 
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Tu im ferad, yovelgvari qromoforebisagan da qimiuri 
Sedgenilobis cvlilebisagan damoukideblad, radgan 
qimiuri da speqtraluri analizebiT ar xerxdeba feris 
gamomwvevi romelime mRebavi nivTierebis umciresi 
kvalis dadgena. feri SeiZleba ukavSirdebodes kris
taluri mesris aRnagobis erTgvarovnebis anu ionebis 
eleqtrostatikuri mdgomareobis Secvlas, romelTac 
ama Tu im mizezis gavleniT SeuZliaT neitralur an 
agznebul ionebad gadaiqcnen. 

feradi mineralebis gansakuTrebul, Tumca patara 
jgu fs Seadgens iseTi naerTebi, romelTa feri ar 
aris qromoforebis arsebobiT an kristaluri mes ris 
eleqtrostatikuri erTgvarovnebis daSliT ganpi
robebuli. aseTi mineralebis fers gansazRvravs mesris 
SigniT Tavisufal SualedebSi ionebis an ionTa jgufis 
arseboba. kerZod, es Seexeba im silikatebs, romlebSic 
adgili aqvs SeWras iseTi damatebiTi anionebisa, 
rogoricaa Cl-1, (SO4)-2 da sxv. amis magaliTad SeiZleba 
moviyvanoT naTlad lurji minerali lazuriti. cxadia, 
rom aseTi mineralebis feri dakavSirebulia SeerTebis 
an SeWris jgufebTan, romlebic TviTon ar warmoadgenen 
qromoforebs. damaxasiaTebelia temperaturis mimarT 
am ferebis simtkice da mdgradoba, romelic cnobili iyo 
jer kidev Cv.w.aRmde, rodesac lazuriti Seucvleli 
iyo lurji saRebavis dasamzadeblad. 

rig SemTxvevebSi minerali pigmentis feri da fxvnilis 
feri gansxvavdeba erTmaneTisagan, zog SemTxvevaSi 
ki erTi da igive minerali gvxvdeba xan mkvriv, xan 
fxvnilisebr saxesxvaobaTa saxiT. rig SemTxvevebSi maTi 
feri erTmaneTisagan Zlier gansxvavdeba. magaliTad 
SeiZleba moviyvanoT limoniti (rkinis hidroJangi), 
romlis mWidro, mkvriv masebs Savi feri aqvT, xolo 
fxviers  yviTeli, moyviTalo. hematitis kristalur 
saxesxvaobas Savidan muq yavisferamde feri aqvs, xolo 
fxvnils  naTlad wiTeli.
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4.1.2. dafarvis unari 

dafarvisunarianoba ewodeba saRebavis Tvisebas, ro
melic  uzrunvelyofs erTferovan zedapirze wasmisas 
(datanisas) gaxados is SeumCneveli, xolo kontrastuli, 
sxvadasxva feris zedapiris SemTxvevaSi maqsimalurad 
Seamciros arsebul tonebs Soris sxvaoba an mTlianad 
aRmofxvras igi. 

dafarvisunarianoba izomeba saRebavis moculobiTi an 
woniTi  raodenobis SefardebiT im erTeul farTobTan, 
romlis zedapiric ifareba erTferovani saRebavis 
feniT (g/m2; l/m2). aRsaniSnavia, rom dafarvisunarianoba 
aris ara pigmentis, aramed mTliani mRebavi sistemis 
damaxasiaTebeli Tviseba, romelic rTuli Sedge
nilobisaa da, upirveles yovlisa, pigmentTan erTad 
an ramdenime pigmentis naerTTan kombinaciaSi Seicavs 
afskis  warmomqmnel  Semkvrel naerTs. meore mxriv, radgan 
saRebavi dafarvisunarianobas iZens pigme ntisagan, es 
Tviseba SeiZleba CavTvaloT pigmentis Tvisebad. 

yvela saxis pigments axasiaTebs dafarvis metnak
lebi unari. amis mixedviT cnobilia damfaravi da ara
damfaravi pigmentebi. aRniSnuli Tviseba umTavresad 
gansazRvrulia sinaTlis moqmedebiT saRebavis af
skze, romelSic Sedis pigmenti. Tu afskSi Semavali 
pigmentis gardatexis maCvenebeli tolia Semkvrelis 
gardatexis maCvenebelisa, maSin afskSi pigmenti gamo
Cndeba gamWvirvale. aseTi pigmenti miRebulia, rogorc 
aradamfaravi. magram, Tu pigmentis gardatexis maCve
nebeli metia Semkvrelis gardatexis maCvenebelze, maSin 
pigmenti afskSi gamoCndeba aragamWvirvale (damfaravi). 

amgvarad, dafarvisunarianoba damokidebulia pigme
ntis da Semkvrelis gardatexis maCveneblebis sxvaobaze. 
e.i. SesaZlebelia erTi da igive pigmenti sxvadasxva 
SemkvrelTan erT SemTxvevaSi gamoCndes gamWvirvale, 
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me ore SemTxvevaSi ki  damfaravi. aqedan SeiZleba 
davaskvnaT, rom pigmentis dafarvisunarianobis cva
le badoba Semkvrelis saxesxvaobazecaa damo ki de
buli. am SemTxvevis sailustraciod SeiZleba movi
yvanoT magaliTi: carci zeTTan faravs Zlier cudad, 
radgan misi gardatexis maCvenebeli udris 1,6s, zeTis 
gardatexis maCvenebeli ki aris 1,48. rogorc Cans, maTi 
sxvaoba Zlier mcirea. webos SemkvrelTan igi ukeTesad 
faravs. webos wyalxsnaris gardatexis maCvenebeli 
aris 1,35. Tu davakvirdebiT webos wyalxsnarze carciT 
SeRebil zedapirs, igi gamoSrobasTan erTad ufro met 
dafarvisunarianobas amJRavnebs. rodesac zedapiri 
mTlianad gamomSralia, maSin naTlad Cans webos 
wyalxsnarSi carcis kargi dafarvisunarianoba. es 
movlena Semdegnairad aixsneba: saRebavis gamoSrobisas 
xdeba wylis aorTqleba da amiT gamowveul sicarieleebs 
ikavebs haeri, romlis gardatexis maCvenebeli aris 
1. amis gamo pigmentisa da makavSireblis gardatexis 
maCvenebelebis sxvaoba gamomSral afskSi ufro maRalia 
da pigmenti damfaravi xdeba: 1,61=0,6 (ix. cxrili №1). 

aRniSnuli Tvisebis gaTvaliswinebiT xdeba pigme
ntebis gamoyeneba iseT saRebavis sistemaSi, romelic 
lesirebisaTvis gamodgeba. lesireba (germanuli sityvi
dan lasieren  dafarva glazuriT  mominanqreba) hqvia, 
gamWvirvale an naxevradgamWvirvale zeTis an sxva sa
Re bavis Txeli fenis datanas ukve kargad gamomSral 
saRebavis zedapirze, am ukanasknelisaTvis saWiro in
te nsivobisa da gamWvirvalobis miniWebis mizniT. pigme
ntebis nawili iZleva iseT saRebavs, romelic kargia 
lesirebisaTvis (gamWvirvale an naxevradgamWvirvale), 
Tumca zogierTis am mizniT gamoyeneba SeuZlebelia. 
aseTebia  kadmiumebi, singuri, inglisuri wiTeli da sxv. 
mxatvroba, romelic Sesrulebulia lesirebiT, optikis 
kanonebis Tanaxmad, iZens intensiur, JRerad tonalobas, 
rac mas met silamazes aniWebs. imave kanonebis mixedviT 
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mas uaryofiTi Tvisebac aqvs, kerZod: moklebulia 
haerovnebas, rac sxivis naklebi gardatexis unariT aris 
gamowveuli. aseTi suraTis ukeT aRqmisaTvis, TiTqos, 
meti sinaTlea saWiro. Zveli drois cnobili mxatvrebi 
(ticiani, rembrandti, velaskesi da sxv.) SesanaSnivad 
iyenebdnen aRniSnul meTods. 

pigmentis dafarvis unari marto im sinaTlis sxi
vebis raodenobaze rodia damokidebuli, romelTa 
uk u qceva xdeba sxeulis zedapiridan. igi damokide 
bulia imazec, Tu pigments ramdenad aqvs unari ma
sze dacemuli sinaTlis STanTqmisa. mag. Wvartlze 
damzadebuli saRebaviT SeRebili zedapiridan TiTqmis 
ar xdeba dacemuli sinaTlis sxivebis ukuqceva. piriqiT, 
igi sxivebs STanTqavs, magram miuxedavad amisa, igi 
aRiarebulia, rogorc maRaldamfaravi pigmenti. 

pigmentis dafarvisunarianoba damokidebulia mis 
kri stalur struqturaze. amorful da kristalur p i
gmentebs Soris sagrZnobi ganmasxvavebeli sazRvari 
ar arsebobs, magram miCneulia, rom kristaluri saxis 
pigments dafarvis ufro maRali unari aqvs. 

unda aRiniSnos, rom pigmentis dafarvis unarze did 
gavlenas axdens damuSavebis  dafqvis xarisxi. rac ufro 
dispersiulia pigmenti (garkveul zRvramde), miT ufro 
ukeTes dafarvis unars amJRavnebs. 

pigmentis dafarvisunarianobas udidesi praqtikuli 
da ekonomikuri mniSvneloba aqvs. rac ufro maRalia 
es maCvenebeli, miT ufro naklebi raodenobis masalaa 
saWiro. amasTan, SesaZlebloba iqmneba dafarvis maRali 
unaris mqone pigmentis gamoyenebis dros Setanili iqnas 
Semavsebeli. Semavsebeli xSir SemTxvevaSi sasargeblo 
danamatia pigmentisaTvis. vinaidan ZiriTadi masalis 
naklebi daxarjviT SesaZlebelia meti raodenobis kargi 
xarisxis produqtis miReba. amitom kerZo SemTxvevaSi 
pigmentis xarisxis Sefasebis dros gansakuTrebuli 
yuradReba eTmoba dafarvis unaris dadgenas.
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pigmentebis gardatexis maCveneblebi

cxrili N #N1

pigmentis 

dasaxeleba

gard. 

maCvenebeli

pigmentis 

dasaxeleba

gard. 

maCvenebeli

mumia naturaluri 3.01 titanis TeTra 2,55

singuri 3,00 qromis Jangi 2,50

wiTeli kadmiumi 2,70 tyviis surinji 2,42

wiTeli kroni 2,60 qromis yviTeli 2,45

umbra gamomwvari 2,25 yviTeli kadmiumi 2,40

neapolis yviTeli 2,15 asfalti 1,64

tyviis TeTra 2,05 baritis TeTra bune

brivi

1,63

cinkis TeTra 2,0 baritis TeTra xelo

vnuri

1,62

umbra naturaluri 2,0 berlinis laJvardi 1,56

oxra naTeli 2,0 iisferi ultramarini 1,56

siena naturaluri 2,0 kaolini 1,56

siena gamomwvari 1,85 ultramarini 1,55

zurmuxtis mwvane 1,82 carci 1,55

kobalti 1,74 talki 1,53-58

iisferi kobalti 1,65-79 medianka 1,53

induri yviTeli 1,67 TabaSiri 1,52

kaselis yavisferi 1,67 Tixa 1,5-6

damwvari Zvali 1,65 kvarci 1,54
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4.1.3. intensivoba 

intensivoba anu SemRebi unari feradi pigmentis 
iseTi Tvisebaa, rodesac sxva pigmentTan Serevisas 
mas Tavis damaxasiaTebel ferad SeRebavs. umartives 
SemTxvevaSi qromatuli   pigmentis    Serevisas   TeTri 
fe  ris (aqromatul) pigmentTan, pirvelis intensiuroba 
gamoixateba imiT, rom narevs misces Tavisi feri ga
n sazRvruli tonalobiT. ori Seferili pigmentis 
Serevisas swored intensivoba gansazRvravs narevis 
tonalobas. magaliTad: mocemuli mwvane feris misaRebad 
erTmaneTs vurevT yviTel oxrasa da laJvards. is 
lajvardi iqneba ufro intensiuri, romelic cota 
wiluri raodenobiT Serevisas mogvcems mocemul fers 
da piriqiT, is laJvardi iqneba naklebad intensiuri, 
romelic meti raodenobiT dagvWirdeba. meore mxriv, 
is yviTeli oxra iqneba ufro intensiuri, romelic 
cota daixarjeba mocemuli (erTi da imave) mwvane tonis 
misaRebad. 

TeTri pigmentis SemTxvevaSi am Tvisebas maTeTrebeli 
unari ewodeba. es aris TeTri pigmentis Tviseba, sxva 
qromatul ferTan Serevisas daswios misi simkveTre, 
Seucvalos feri. magaliTad, rodesac qromis mwvanes 
vurevT titanis orJangs, meti maTeTrebeli unari aqvs im 
TeTras (titanis orJangs), romelic mcire raodenobiT 
dagvWirdeba mocemuli tonalobis misaRebad. 

intensiuroba da maTeTrebeli unari naklebad 
damokidebulia pigmentis sxva teqnikur maxasiaTebelze, 
Tu ar CavTvliT garkveul korelacias intensivobasa da 
dafarvisunarianobas Soris, romelic xSirad SeimCneva. 
pigmentis intensivobis gazrda, rogorc wesi, zrdis 
dafarvisunarianobas. pigmentis intensivobis dadgenis 
dros yovelTvis saWiroa pigmentis dafqva standartiT 
gaTvaliswinebul normamde. 
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intensivoba da maTeTrebeli unari gansazRvravs 
pigmentis ekonomiurobas sxvadasxva feris pigmentebis 
Serevis dros. Savi da Zalian muqi pigmentebis 
intensivoba proporciulia maTi unarisa, STanTqas 
xiluli sinaTlis udidesi nawili, xolo maTeTrebeli 
unari TeTri pigmentebis sinaTlis udidesi nawilis 
arekvliT ganisazRvreba. magram umetesi qromatuli 
ferebis intensiurobis gansazRvrisas es midgoma 
gamousadegaria. amitom zogierTi mkvlevari mivida im 
daskvnamde, rom intensivobis dadgena pigmentSi xdeba 
maTeTrebeli nivTierebis SereviT da misi SedarebiT 
standartul nimuSTan. 

intensivobasa da maTeTrebel unarze umTavresad 
did gavlenas axdens pigmentis qimiuri Sedgeniloba 
da kristaluri struqtura. qimiuri Sedgeniloba 
gansazRvravs qromoforis jgufis Semcvelobas pi
gmentSi. magaliTad: Cr2O3is raodenobis Semcireba 
yviTeli tyviis kronaSi 28idan 27%mde, anu mxolod 1%
iT, iwvevs intensivobis Semcirebas 1015%iT. 

kristaluri struqturis gavlena intensivobaze 
kargad Cans titanis orJangis magaliTze. rogorc 
cnobilia, arsebobs rutili TiO2, da imave qimiuri 
Sedgenilobis minerali anatazi. qimiuri msgavsebis 
miuxedavad, maT Soris sivrcobrivi kristaluri 
mesris agebulebaSi mniSvnelovani sxvaobaa. rutilis 
struqturaSi TiO2is yovel oqtaedrs mosazRvre 
oqtaedrebTan aqvT ori saerTo wibo, xolo anatazis 
struqturaSi saerTo wiboebis raodenoba oTxia. 
amis gamo rutilis formis TiO2s aqvs 1,5jer meti 
maTeTrebeli unari, vidre anatazis kristaluri formis 
titanis TeTras. 
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4.1.4 dispersiuloba 

mza pigmenti warmoadgens myar dispersiul fxvnils. 
misi, rogorc afskis warmomqmneli sistemis, erTerTi 
komponentis teqnikur funqcias (feri, gamWvirvaloba da 
sxv.) gansazRvravs dispersiulobis xarisxi. Tavis mxriv, 
pigmentis bevri teqnikuri maxasiaTebeli (dafarvis
unarianoba, zeTtevadoba, intensivoba, tonaloba da 
sxv.) damokidebuli nawilakebis zomaze da aseve, mis 
sivrcobriv ganawilebaze sididisa da formis mixedviT. 

ramdenadac metia pigmentis dispersiuloba, imdenad 
ufro maRalia misi dafarvis unari da intensivoba. 
magram am SemTxvevaSi arsebobs sazRvari, romlis zeviT 
dispersiulobis miRweva ar iwvevs pigmentis dafa
rvisunarianobis gazrdas. aseT sazRvrad miRebulia 
zoma, roca pigmentis nawilakis sidide sinaTlis talRis 
sigrZis naxevaris tolia. 

pigmentis dispersiuloba SemRebi afskis xarisxis 
maCvenebelia. Tu saRebavSi nawilakis sidide aRemateba 
SemRebi afskis sisqes, maSin miRebuli zedapiri 
uxarisxoa. es iwvevs uswormasworobas, rac xels uwyobs 
sagnis zedapirze Seqmnili afskis adre daSlas. 

amrigad, dispersiuloba metad mniSvnelovani mome
ntia mza  pigmentis xarisxis  dadgenis  dros  da  yvela  Sem
TxvevaSi  aucilebelia   misi   Semowmeba.      dispersiulobis 
SemowmebisaTvis yvelaze ufro praqtikulia dafquli 
masis gatareba abreSumis an brinjaos sacerSi. sacris 
TiToeul kvadratul santrimetrze nasvretebis ricxvi 
unda eTanadebodes  standartiT  an  teqnikuri  pirobebiT 
gaTvaliswinebul  monacems. 

marTalia, praqtikulad yvelaze gavrcelebulia sa
ceri 1600 nasvretiT 1 kv. santrimetrze, magram ase
Ti sacriT ver vaRwevT dafquli masis xarisxs. ami
tom miRebulia damfaravi pigmentebis Semowmeba 1kv. 
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santri metrze   3900   nasvretian sacerSi. aseT sacerSi 
gatarebisas ar unda darCes naSTi 12%ze meti. pi
gmentebis dispersiulobis xarisxze moTxovnilebis 
zrdasTan erTad icvleba sacrebic. xSirad dispersi
ulobis xarisxi mowmdeba 1 sm.2ze 6000 da 10000  nasvre
tian sacrebzec. 

nawilakebis zomebis SefasebaSi yvelaze saimedo 
da, amave dros, gavrcelebul meTods warmoadgens pi
gmentis fxvnilis mikroskopuli Seswavla. es meTodi 
erTaderTia, romlis drosac xdeba nawilakebis zomis 
uSualod gansazRvra da formis Sefaseba. nawilakebis 
gazomva xdeba, agreTve, sedimentaciuri meTodiT, 
romlis drosac izomeba nawilakebis daleqvis siCqare. 

Tanamedrove pirobebSi saRebavebis misaRebad ga
moi yeneba Zalian wvrilad dafquli masala, e.w. mikro
pigmentebi da mikroSemavseblebi. ultradispersiuli 
pigmentebis gamoyeneba saSualebas iZleva, gaizardos 
saRebavis dafarvisunarianoba da Semcirdes wasmuli 
(datanili)  saRebavis fenis sisqe, aseve, daizogos Zvi
rad  Rirebuli pigmentebi. 

4.1.5. zeTtevadoba 

pigmentebis zeTtevadobas didi mniSvneloba eni
Weba praqtikulad gamoyenebis dros. pigmenti ramde
nadac naklebad zeTtevadia (aq zeTis magivrad Sei
Zleba vigulisxmoT sxva Semkvrelic), imdenad ufro 
ekonomikuria misi gamoyeneba. amitom yuradRebiT 
un da iqnes Seswavlili pigmentis zeTtevadoba mis 
gamoyenebamde. praqtikaSi cnobilia pirveladi da 
meoradi zeTtevadoba. pirvelad zeTtevadobad miRe
bulia zeTis is raodenoba, rac saWiroa 100 g. pigmentis 
gadasayvanad comisebur mdgomareobamde, risTvisac 
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100g pigmentze wveTobiT umateben zeTs mudmivi moreviT. 
es grZeldeba manam, sanam ar miiReba comiseburi masa. 
zeTis damateba imdenad frTxilad unda vawarmooT, rom 
SesaZlebeli gaxdes iseTi momentis daWera, roca erTi 
wveTi zeTis damatebiT mTliani masa miiRebs comisebur 
saxes. 

zeTtevadobis sidide specifikuria yvela calke
uli pigmentisaTvis da is jer kidev sadavo sakiTxs 
warmoadgens mkvlevarTa Soris. aucilebelia, rom 
pigmentis zeTtevadobis gamoangariSebis dros gamo
yenebuli iqnas mxolod standartul normamde dafquli 
pigmenti. 

meoradi rigis zeTtevadobas arkveven sagnis zeda
pirze funjiT saRebavis wasmis dros: Tu zedapirze 
wasmuli saRebavi sqelia, maSin is tovebs naklebad 
gan Txevad xazebs. magram Tu saRebavi Txelia, maSin 
zedapirze xazebis warmoqmna srulad SeumCnevlad xdeba. 
saRebavi normuli konsinstenciisaa maSin, rodesac igi 
zedapirze tovebs naklebad ganTxevad xazebs. 

meoradi rigis zeTtevadobas dasadgenad comiseburi 
saxis saRebavs mudmivi moreviT, TandaTanobiT, woniTi 
raodenobiT umateben Sesabamis Semkvrels da masis 
normaluri samRebro konsistencia isinjeba SuSaze. am 
wesiT mravalgziT ganmeorebiT iWeren iseT moments, 
rodesac saRebavis wasmisas warmoSobili xazebi 
daiwyeben nel ganTxevas. Semkvrelis is raodenoba, 
ro me lsac Seicavs aRwerili wesiT damzadebuli 
saRebavi, gamosaxuli procentobiT, gamoxatavs meorad 
zeTtevadobas. zogierTi pigmenti da Semavsebeli gamo
iyeneba saRebavebSi, wyalSixsnad afskiswarmomqmnel 
Semkvre lebTan erTad, amitom saWiro xdeba misi wya
ltevadobis gansazRvrac. wyaltevadobis Sefaseba 
xdeba imave meTodiT, rogorc II rigis zeTtevadobis 
gansazRvra. 

I rigis zeTtevadoba damokidebulia pigmentis di
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s per siulobaze, xolo II rigis zeTtevadoba  fxv
nilis Semadgeneli nawilakebis formaze. amasTan er
Tad, zeTtevadoba mcirediT damokidebulia sxva 
faqtorebzec: nestianoba, minarevebis arseboba da 
sxv. I da II rigis zeTtevadoba erTi da imave pigmentis 
SemTxvevaSi gansxvavdeba erTmaneTisagan, rogorc wesi, 
maT Soris korelacia ar arsebobs. 

dispersiulobis  gazrdiT  pigmentisa  da Semavseblis  
I da  II  rigis  zeTtevadoba  mniSvnevlovnad  izrdeba.  ami
tom  erTi da imave pigmentis zeTtevadobis Sedarebisas 
au cilebelia, gaviTvaliswinoT maTi SefardebiTi dis
persiulobac. 

4.1.6. sinaTlis moqmedeba 

pigmenti da Semavsebeli metnaklebi intensivobiT 
yovelTvis ganicdis mzis sxivebis moqmedebas. pigmentis 
Tvisebas, Suqis moqmedebis miuxedavad SeinarCunos 
optikuri maxasiaTeblebi (feri, tonaloba) da Sedge
niloba, ewodeba Suqmedegoba. mocemuli Tviseba gansa
kuTrebulad mniSvnelovania im pigmentebisTvis, romle
bic gamoiyeneba, upirveles yovlisa, mxatvrobaSi, aseve 
 dekoratiuli miznebisaTvis . 

mzis radiaciis moqmedebiT, praqtikulad, yvela 
pigmenti ganicdis sxvadasxva xarisxis ama Tu im saxis 
cvlilebas: damuqeba, tonis Secvla, feris Secvla. maT 
Soris SeiZleba gamovyoT ori yvelaze damaxasiaTebeli 
gauferuleba da damuqeba. gauferuleba damaxa sia
Tebelia organuli pigmentebisaTvis, romelTa feris 
dacema mimdinareobs siTeTremde. damuqebisa da tonis 
Secvlis procesi damaxasiaTebelia araorganuli pigme
ntebisaTvis (singuri, tyviis krona, auripigmenti da 
sxv.) da igi JangvaaRdgeniT reaqciebs ukavSirdeba. am 
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reaqciis obieqtebs warmoadgenen cvalebadi valentobis 
ionebi (Pb, Hg, da sxv.) da Seferili anionebi (CrO4)-2. 
amave dros, masSi monawileobs haerSi Semavali Jangbadi 
da afskiswarmomqneli nivTiereba. pigmentis gamuqebas 
iwvevs Semadgeneli nawilakis kristaluri formis 
cvlilebac. 

dadgenilia, rom liTopinis TeTras gamuqeba sina
Tlis moqmedebiT gamowveulia gogirdovani Tu Tiis 
aRdgeniT liTonur  TuTiamde. es procesi sxva gva
rad mimidinareobs tyviis kronis gamuqebis dros. 
cnobilia, rom misi nawilakebi warmoadgenen rombuli 
an monoklinuri singoniis kristalebs. amis mixedviT 
SeniSnulia, rom ufro stabiluria, magram met simuqes 
iZleva kroni, Sedgenili monoklinuri singionis 
kristalebisagan. sinaTlis moqmedeba kronze iwvevs 
rombuli kristalebis gardaqmnas monoklinurad, rac 
damuqebis mizezi xdeba. 

pigmentis mdgradobis gamorkveva sinaTlis mimarT 
umetes SemTxvevaSi xdeba mzis sinaTlis daSuqebiT 
SeRebil zedapirze. laboratoriebSi warmoebs dakvi
rveba feris dacemaze. iqve axdenen Sedarebas Senaxul 
etalonTan. radgan mzis sinaTlis daSuqeba SeRebil 
zedapirze yvela dros bunebrivad SeuZlebelia, 
amitom mimarTaven xelovnuri sinaTliT daSuqebas. am 
SemTxvevaSi iyeneben sinaTlis iseT wyaroebs, romlebic 
ufro mdidaria ultraiisferi sxivebiT. 

pigmentis gamuqebis gamoangariSeba praqtikulad 
xdeba SedarebiTi wesiT. misi gamoangariSeba ufro 
advilia kalorimetris saSualebiT.
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4.2. bunebrivi mineraluri pigmentebi

uZvelesi droidan mxatvrobaSi iyenebdnen pigmenturi 
Tvisebebis mqone nivTierebebs, romlebic bunebaSi 
gavrcelebuli iyo sxvadasxva damaxasiaTebeli feris 
qanebisa (sxvadasxva feris rkinis Jangis Semcveli Ti
xebi, da sxv.) an mineralebis saxiT (malaqiti, azu riti, 
auripigmenti da sxv). mza pigmenti aRniSnuli nae
rTebidan miiReba maTi damuSavebis  gamdidreba, dafqva, 
gacra  Semdeg. zogierTi aseTi pigmenti Zalian Zviria, 
ramdenadac maT nedleulad gamoiyeneba Zvirfasi 
mineralebi (sanaxelavo qvebi: azuriti, lazuriti, mala
qiti, firuzi da sxv.). zogierTi mineralis gamoyeneba 
SemdgomSi SeizRuda, radgan qimiuri gziT miRebuli iqna 
maTi Semcvleli,  mag. lazuritiultramarini, auri
pigmenti  kadmiumi yviTeli, da sxv. Tumca xatwe rasa da 
saeklesio mxatvrobaSi  maT  mniSvneloba  ar  daukargavT, 
da  metnaklebi  warmatebiT  dResac  gamo iyenebian.

unda aRiniSnos, rom zogierTi bunebrivi minerali 
Zalian advilad uferuldeba (singuri, auripigmenti) 
urTierTqmedeben ra SemkvrelTan an saRebavis sistemaSi 
Semaval  sxva pigmentTan. amitom saWiroa gamoyenebis dros 
zedmiwevniT kargad vicodeT maTi qimiuri da fizikuri 
Tvisebebi. sworad gamoyenebis SemTxvevaSi, rogorc 
amas Cveni winaprebi axerxebdnen, isini uZleben dros da 
Rirseulad warmoaCenen ama Tu im nawarmoebs. swored  
amaze  metyvelebs  is xatebi da freskebi, romlebic 
saukuneebis  winaT  Seqmnes  cnobilma  ostatebma.

bunebrivi warmonaqmnebi  qanebi da mineralebi, ro
mle bic samxatvro saqmeSi gamoiyeneba, mravalia. maTgan 
iwarmoeba sxvadasxva tonalobis pigmenti, romelTa 
ricxvi SesaZlebelia ramdenime aTeuli iyos. cxadia, aq 
yvelas ver movixseniebT da davaxasiaTebT. aRniSnul 
TavSi, ZiriTadad, SevCerdebiT iseT naerTebze, romelTa 
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gamoyenebas xatwerasa da saeklesio mxatvrobaSi 
istoriuli gamocdileba aqvs da dResac warmatebiT 
gamoiyeneba. amave dros, isini cnobadia qarTuli 
realobisaTvis da maTi garkveuli nawili saqarTvelos 
teritoriaze moipoveba. SevexebiT, aseve, ramdenime 
iseT bunebriv minerals an qans, romelic istoriulad 
pigmentad ar moixsenieba, Tumca am mizniT misi moxmareba 
SesaZlebelia.

4.2.1. rkinis Jangis Semcveli bunebrivi 

pigmentebi

bunebrivi rkinis Jangis Semcveli pigmentebi miiReba 
im qanebisa da mineralebis meqanikuri damuSavebiT, 
romelTa feri ganpirobebulia rkinis Jangis Semcve
lobiT. aseTi Jangeulebis simravle da sxvadasxva 
minarevebis arseboba (maT Soris organulisac) gana
pirobebs maT mravalferovnebas. bunebrivi rkinis Jangis 
Semcveli pigmentebis intensivoba damokidebulia maTSi 
qromoforis  rkinis Jangisa da rkinis hidroJangis  
raodenobaze, romelic 1290%is farglebSi meryeobs. 
aseT pigmentebSi minarevebis saxiT gvxvdeba kaJmiwa, 
Tixamiwa, kalciumis, magniumis, rkinis karbonatebi, 
aseve sxva metalebis (ufro xSirad manganumis) Seferili 
naerTebi da sxv. garda amisa, zogierT SemTxvevaSi aRni
Snuli pigmentebi Seicaven kristalizaciur wyals 
mniSvnelovani raodenobiT.

nedleuli, romlidanac iwarmoeba rkinis Jangis Se
mcve li bunebrivi pigmentebi, iyofa or jgufad: 1. 
mkvrivi (qva) saxis mineralebi da qanebi. 2. miwisebri, 
rbili, fxvieri, Tixovani warmonaqmnebi. pirvel jgufs 
miekuTvneba qanebi, romlidanac miiReba wiTeli da 
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yavisferi pigmentebi (mumia, surinji, da sxv). meore 
jgufs ki  is qanebi, saidanac, ZiriTadad, viRebT yviTel 
da yavisfer pigmentebs (oxra, siena, umbra da sxv.)

rkinis Semcveli bunebrivi mineraluri pigmentebi 
gamoirCevian siiafiT, atmosferuli pirobebisadmi 
mdgra  dobiT da SuqmedegobiT. maTi umetesoba ar ix
sneba tuteebSi da sust mJavebSi. gamoirCevian kargi 
da farvis unariT da intensiurobiT. amave dros, maT
Tvis damaxasiaTebelia  dabali   dispersiuloba  da 
ga  moirCevian ferebis arasakmarisi simkveTriT. maT 
farTod iyeneben  rogorc  mxatvrobis  sxvadasxva teq
nikaSi,  aseve  mre wve lobis sxvadasxva dargSi.

Jangmiwa (oxra). bunebaSi rkinisJangis hidrati 
(Fe2O3∙nH2O) gvxvdeba mura rkinis qvis madnis saxiT, 
romelic farTodaa gavrcelebuli da rkinis hidro
Jangebis garda Seicavs kaJmiwis hidroJangebs, Tixovan 
nivTierebebs da sxv. wylisa da rkinis Jangis Sefardeba 
farTo sazRvrebSi meryeobs. gvxvdeba Semdegi formebi: 
hidrohematiti 1 moli Fe2O3ze modis 0,50,8 moli H2O. 
mas aqvs hematitisaTvis damaxasiaTebeli kristaluri 
meseri, wyali masSi imyofeba myari xsnaris saxiT. goeTiti 
1 moli Fe2O3-ze Seicavs 1 mol H2OOs. damaxasiaTebelia 
svetiseburi  (nemsiseburi)  formis  kristalebi.   li
moniti, misi miaxlobiTi Sedgenilobaa Fe2O3∙1,5H2O, 
limniti, Fe2O3∙3H2O (limniti  limonitis saxesxvaoba, 
Seicavs wyals meti raodenobiT) da sxva. es hidroJangebi 
da wyliT kidev ufro mdidari saxesxvaobebi hidrogelebs 
warmoadgenen da adsorbirebul wyals sxvadasxva 
raodenobiT Seicaven.

aRniSnul naerTebs egzogenuri warmoSoba aqvT da 
ufro xSirad koloiduri xsnarebis saxiT gvxvdeba. 
isini im marilTa hidrolizis dros Cndebian, romlebic 
orvalentiani rkinis Semcveli mineralebis (sulfidebi, 
karbonatebi, silikatebi) daJangvisa da daSlis Sedegad 
warmoiqmnebian. miwis zedapirze rkinis hidroJangebis 
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warmoSoba mimdinareobs yvelgan, Jangbadis arsebobisa 
da garkveuli tenianobis pirobebSi da, amasTan, sruliad 
sxvadasxva saxiT. rkinis Jangis Semcveli warmonaqmnebi 
gvxvdeba e.w. rkinis qudebis saxiT da warmoadgenes 
fxvier, gundisebur, mkvriv masebs, romelTa agebulebaSi 
umTavresad limoniti, goeTiti da sxva hidroJangebi 
monawileobs.

yviTeli bunebrivi mineraluri pigmenti Jangmiwa 
(oxra) warmoadgens bunebriv rkinis Jangis hidrats, 
romelic gamoirCeva mkveTri damaxasiaTebeli feriT 
da fxvieri agebulebiT. maTSi rkinis Jangis hidratis 
(goeTiti, limoniti da sxv. n>1) garda mniSvnelovani 
raodenobiT gvxvdeba Tixa, aseve, minarevebis saxiT  
or da samvalentiani rkinis Jangi, manganumis orJangi 
da organuli nivTierebebi. am minarevebis raodenobis 
mixedviT pigmentis feri meryeobs muq an Ria yviTel, 
narinjisfer da moyavisfromoyviTalowiTel tonebs 
Soris.

yviTeli pigmentis teqnikuri maxasiaTebeli miT 
ufro kargia, rac metia masSi rkinis Jangis hidrati. 
samxatvro daniSnulebiT gamoyeneba aqvs mxolod iseT 
danagrovebs, romelic rkinis Jangis hidrats Seicavs 
12%s da mets, gadaTvlils Fe2O3ze. oxra Semcvelobis 
mixedviT iyofa Tixovan (rkinis Jangis hidrati 12
20%) da rkinis Jangovan (rkinis Jangis hidrati 2075%) 
naerTebad. feris mixedviT oxra iyofa Ria yviTel, 
saSualo yviTel, oqrosfer yviTel da muqi tonalobis 
saxesxvaobebad. feri damokidebulia rkinis Jangis 
hidratis Semcvelobaze: Ria oxraSi misi Semcveloba12
25%ia, saSualoSi 2540%, oqrosferSi 4075%. Tumca 
pirdapiri damokidebuleba aq ar arsebobs, radgan feri 
damokidebulia agreTve struqturaze, rkinis Jangis 
hidratis dispersiulobaze da minarevebis arsebobaze.

rkinis Jangis hidrati yviTel oxraSi, ZiriTadad, 
goeTitiT da wyliT kidev ufro mdidari saxeobebiTaa 
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warmodgenili. Semcvelobis meryeobidan gamomdinare 
misi teqnikuri maxasiaTeblebi farTo diapazoniT 
icvleba. Cveulebrivi oxris dafarvisunarianoba ar
is 6590 g/m2,  rkinis Jangis hidratis 7075%is Se
mcveli oxrisa  2539 g/m2. oxris Termomdgradoba 
arc Tu maRalia, 1500Cze igi iwyebs feris Secvlas 
(wylis dakargvasTan erTad) da 2505000Cze mTlianad 
gardaiqmneba moyavisfrowiTeli feris rkinis Jangis 
Semcvel pigmentur masad. aseT pigments gamomwvari oxra 
an siena ewodeba. Jangmiwa mdgradia garemo pirobebis 
mimarT. igi ar ixsneba tuteebSi da sust mJaveebSi.

oxris saxesxvaobas ekuTvnis is bunebrivi pigmentebi, 
romlebic Seicaven kalciumisa da magniumis karbonatebs 
mniSvnelovani raodenobiT. aseT pigmentebs karbonatul 
oxras uwodeben. karbonatul oxras mWle oxrasac uwo
deben.

kargi xarisxis oxra SedarebiT fxvieria, advilad, 
na  klebi raodenobis wyliT sveldeba da warmoSobs 
plastikur masas, meti raodenobiT Seicavs Tixovan 
masas da rkinis Jangs. aseT oxras saRebavebis warmoebaSi 
msuqani oxra hqvia.

Jangmiwis sabadoebi saqarTveloSi mraval adgilasaa, 
maT  Soris   aRsaniSnavia:   quTaisis,  ozurgeTis,  ci
xi s Ziris, qobuleTis, oCamCiris da sxva raionebis 
gamovlinebebi. saTanadod damuSavebis SemTxvevaSi 
SesaZlebelia maTi gamoyeneba rogorc xatweraSi (sxva
dasxva SemkvrelSi), aseve  freskaSi.

yviTeli feris oxras iseve, rogorc sxva bunebriv 
mineralur pigmentebs, xSirad saxels uwodeben mi si 
mopovebis adgilis, gamorCeuli tonisa an sxva ganma
sxvavebeli Tvisebis mixedviT. cnobilia uralis, so
mxeTis, franguli, veneciuli, germanuli, berZnuli miwa 
da sxv.

wiTeli Jangmiwa (oxra), hematiti. bunebaSi gavrce
lebuli rkinis Semcveli mineralebidan mniSvnelovania 
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hematiti (saxelwodeba warmodgeba berZnuli sityvidan 
„hematikos“, rac „sisxlovans“ niSnavs), romelic sam
valentiani rkinis oqsidia da damJangvel garemoSi 
warmoiSoba. sinonimebia: rkinis kriala, rkinis qa rsi, 
wiTeli rkinaqva (mkvrivi farulkristaluri saxe sxva
obaa), rkinis araJani (wiTeli feris fxvnilisebri saxe
sxvaoba).

rkinis Jangi zogierT madnebSi, romlebic wiTel 
pi gmentad gamoiyeneba, Seicavs adsobrciul wyals 
mcire raodenobiT. zogierT SemTxvevaSi Fe2O3is da 
H2Os Sefardeba Seadgens 0,40,6s. wiTeli feris oxra 
swored aseTi Semadgenlobis, fxvieri agebulebis, Ria 
wiTelidan  muq wiTlamde feris qania. masSi rkinis 
Jangis Semcveloba (Fe2O3) naklebia 20%ze. rkinis Jangis 
maRali SemcvelobiT gamoirCeva mumia (Fe2O3 - 20-70%) 
da surinji (Fe2O3  7590%). im SemTxvevaSi, rodesac rki
nis Jangis Semcveloba 90% da metia, igi praqtikulad 
hematits warmoadgens.

sxvadasxva tonalobis wiTeli feris pigmenti mii
Reba agreTve yviTeli oxrisa da sienis maRal (150-
5000C) temperaturaze gamowviT. igive procesebi xdeba 
bunebrivadac, magaliTad vulkanuri amofqvevebisa da 
sxva movlenebis dros.

wiTeli feris oxra garda rkinis Jangisa (romelic 
mcire raodenobiT Seicavs dakavSirebul wyals an uwylo 
formiTaa  warmodgenili),  didi raodenobiT  Secavs  Tixas 
da sxva araorganul Tu organul minarevebs (mcenareul 
naSTebs). is yviTel oxrasTan erTad uZvelesi droidan 
gamoiyeneboda da gamoiyeneba dResac mxatvrobis yvela 
saxis teqnikaSi. sxvadasxva adgilmdebareobis aseTi 
Semadgenlobis masalebi gansxvavdebian erTmaneTisagan 
tonalobiTa da TvisebebiT. zogadad, SeiZleba iTqvas, 
rom kargad damuSavebuli wiTeli oxra mdgradi pi
gmentia. is sustad ixsneba Zlier mJavebSi. rac Seexeba 
tuteebs,  maTTan ar   reagirebs.  dafarvisunarianobiT  
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is  yviTeli  oxras  msgavsia.
rac Seexeba hematits, romelic kristaluri an farul

kristaluri agebulebis, TiTqmis sufTa rkinis Jangisagan 
Sedgeba, ZiriTadad rkinis madans warmoadgens, Tumca 
misagan maRali xarisxis pigmentic mzaddeba, romelic 
gamoirCeva Ria wiTelidan muq Sindisfer wiTlamde 
SeferilobiT.

siena. Tavisi saxeli sienam miiRo italiuri provincia 
sienasagan. italiuri sienas savaraudo Semadgenloba 
procentebSi aseTia: FFe2O3 - 45-55, Al2O3 – 3-8, SiO2 - 5-20, 
MnO2- 0-1,5, H2O- 15-20.

sienas xSirad Jangmiwis jgufs akuTvneben, magram igi 
sagrZnoblad gansxvavdeba Cveulebrivi Jangmiwisagan 
didi raodenobiT rkinis Jangis SemcvelobiT da hi dra
tuli wylis arsebobiT. siena ar Seicavs Tixas, samagierod 
mdidaria kaJmiwiT. Seicavs,  agreTve, organul nivTi
erebebs sxvadasxva proporciiT. zogierTi sienis 
SemadgenlobaSi monawileobs manganumis orJangi.

sienas feri ufro intensiuria yviTel oxrasTan Seda
rebiT da icvleba Ria yviTlidan yavisfer yviTlamde. 
igi oxraze   ukeTesi lesirebis unariT gamoirCeva, xasi
aTdeba  maRali  zeTtevadobiT da adsorbciis unariT. 
bunebriv sienas yvelaze xSirad  vxvdebiT dasaxelebiT  
„siena naturaluri“.

Zlieri gamowvis dros siena icvlis fers da nawi
lobriv  qimiur Sedgenilobas: is xdeba yavisferi an muqi 
wiTeli tonalobis, Tumca amis gamo ar kargavs lesirebis 
unars. droTa ganmavlobaSi zeTis SemkvrelSi siena 
muqdeba da kargavs Tavdapirvel tonalobas. sqeli fenis 
SemTxvevaSi is Sreba Zalian nela, magram lesirebul 
zedapirze Srobis siCqare mniSvnelovnad izrdeba.

orive pigmenti  siena naturaluri da siena gamo
mwvari gamoirCeva Suqis mimarT mdgradobiT. gamo
iyeneba mxatvrobis yvela teqnikaSi sxvadasxva Sem
kvrelTan. dafarvisunarianoba meryeobs 4050 g/m2s 
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Soris. zeTtevadoba 55 – 75 gramia. Zlier mJavebSi sa
grZnoblad ixsneba, xolo tuteebSi  nawilobriv. 
sinestisa da atmosferos zemoqmedebis mimarT gamZlea. 
makavSirebelTan Znelad isriseba. siena bevr SemTxvevaSi 
Seucvlelia samxatvro saqmeSi.

mumia. mumia miekuTvneba wiTeli pigmentebis rigs, 
romelic Seicavs Fe2O3 s  20 – 70%mde. bunebaSi metwilad 
mas vxvdebiT rkinis Jangis SemcvelobiT 20idan 45%mde. 
mumia Ria da muqi wiTeli ferisaa. Ria mumia Seicavs 20
35%mde, xolo muqi 3570%mde rkinis Jangs. cnobilia, 
aseve, boqsitis mumia, romelic sagrZnobi raodenobiT 
Seicavs aluminis Jangs. mumiis feri, rogorc aRvniSneT, 
damokidebulia rkinis Jangis Semcvelobaze, Tumca 
sxvadasxva minarevebis gamo misi feri SesaZlebelia muq 
yavisframdec Seicvalos (ix. gv. 167).

mumias axasiaTebs dafarvis maRali unari, intensivoba 
da mdgradia sinaTlis da sxva garemo pirobebis mimarT. 
mdgradobas iCens, aseve, qimiuri reagentebis mimarT; 
cudad ixsneba azotisa da gogirdis mJavebSi, kargad 
ixsneba aduRebul marilmJavaSi. mumiisagan damzadebuli 
pigmenti gamowvis dros (6007000C) kargavs mcire 
raodenobis higroskopul, adsorbciul da hidratul 
wyals, iSleba mis SedgenilobaSi arsebuli minarevebi 
(sxvadasxva marilebi), iwveba organuli nivTiereba da 
feri ganicdis mniSvnelovan cvlilebas.

mumias gamoyeneba SesaZlebelia yvela saxis zeTis 
saRebavSi, aseve  sxvadasxva Sedgenilobis temperaSi da 
freskaSi.

saqarTveloSi cnobilia mumiis ramdenime sabado  
gamovlineba. maT Soris aRsaniSnavia maTxojiuZlauri
axalbediseulis sabado,romelic mdebareobs q. xonidan 
Crdilo aRmosavleTiT 810 kmze. cnobilia agreTve 
dedelauris sabado, sadac oxrasTan erTad gvxvdeba 
mumiis gamosavlebic. sabado mdebareobs 4 kmze q. xo
nidan sofel dedelauris midamoebSi.
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surinji. surinji warmoadgens rkinis Jangis Semcvel 
warmonaqmns, romelSic Fe2O3is odenoba 7590%
mdea. ufro xSirad igi gvxvdeba rkinis Jangis 6575%
mde SemcvelobiT.  rkinis  surinji  rkinis Jangis Se
mcveli sxva pigmentebisagan gamoirCeva atmosferuli 
gavlenisadmi ufro meti mdgradobiT da dafarvis 
maRali unariT (1030 g/m2). mdgradia agreTve sinaTlis, 
tuteebisa da susti mJavebis mimarT. koncentrirebul 
marilmJavaSi igi mxolod aduRebiT ixsneba. xasiaTdeba 
muqi wiTeli feriT, xSirad vxvdebiT moyviTalowiTeli 
feris saxesxvaobasac.

rkinis surinjs farTo gamoyeneba aqvs samxatvro 
saqmeSi, is gamoiyeneba yvela saxis makavSirebelTan 
 wyali,  zeTi,  webo, da sxv. masze didi moTxovnilebis 
ga mo (moixmareba sxvadasxva sameurneo daniSnulebiT) 
xSirad gamoiyeneba iseTi madnebi, romelic rkinis Jangs 
60%mde Seicavs. rkinis surinji wyals ar Seicavs, amitom 
sakmarisia wvrilad dafqva da gacra. gamowvas iSviaTad 
saWiroebs.

rkinis surinji magari struqturuli aRnagobisaa, 
dasamuSaveblad saWiroa specialuri danadgarebi da 
gadamuSavebis Tanmimdevruli procesi.

surinjis mcire gamosavali ramdenime adgilasaa 
ubisaSroSawevis zolSi. aRsaniSnavia SroSis surinjis 
sabado, romelic mdebareobs zestafonis raionSi, md. 
Zirulas marcxena mxares, 6 kmze sof.  Zirulas rkinigzis 
sadguridan.

rogorc zemoT aRwerilidan Cans, wiTeli oxra, mumia, 
surinji da hematiti rkinis Jangis Semcveli pigmentebia, 
romelTa klasifikacia xdeba maTSi rkinis Jangis 
SemcvelobiTa da hidratirebuli wylis raodenobiT. 
maT specifikur fers xSirad gansazRvravs ama Tu im 
komponentis Semcveloba minarevis saxiT. amitom aris, 
rom sxvadasxva adgilmdebareobis naerTebs TavianTi 
gansxvavebuli ferisa da Semadgenlobis gamo mopovebis 
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adgilis  an  sxva  specifikuri  niSnis  mixedviT mo
ixsenieben. ase magaliTad: italiuri wiTeli miwa, 
sparseTis  (Fe2O3is  Semcveloba 75%), indoeTis, espa
neTis (Fe2O3is Sem cveloba 85% da meti), kanadis, nov
gorodis wiTeli,  inglisuri naturaluri wiTeli da 
sxva  mravali.

4.2.2. manganumis Jangis Semcveli bunebrivi 

pigmentebi

umbra. umbra miekuTvneba yavisfer pigmentTa ri
cxvs, maT Soris is yvelaze metadaa gavrcelebuli da 
meti gamoyenebac aqvs. samxatvro saqmeSi cnobilia 
naturaluri da gamomwvari umbra. gamomwvari ufro muqi 
elferisaa. umbras damaxasiTebeli feri damokidebulia 
masSi manganumis Jangis arsebobaze.

naturaluri umbra SedgenilobiT axlosaa oxra
sTan, Seicavs rkinis Jangsa da hidroJangs da Sesa
Zlebelia, mivakuTvnoT muqi oxrebis rigs. misgan 
gansxvavdeba manganumis SemcvelobiT 616%mde  
MnO2ze gadaangariSebiT. rac metia manganumis Sem
cveloba, miT ufro muqi ferisaa pigmenti. sxvadasxva 
adgilmdebareobis umbra gamoirCeva gansxvavebuli 
tonalobiT, rac masSi sxvadasxva komponentebisa da, 
upirvelesad, misi feris ganmsazRvreli, manganumis 
orJangis raodenobiTaa gamowveuli.

rogorc cnobilia, manganumi Zlieri sikativia, amitom 
umbra saRebavebis SemadgenilobaSi Sreba SedarebiT 
swrafad, rac xSirad sasargeblo da gasaTvaliswinebeli 
movlenaa samxatvro saqmeSi.

umbram saxeli miiRo italiis CrdiloeTSi mdebare 
adgilis  „umbrias“ mixedviT, sadac cxovrobdnen adgi
lobrivi mkvidri umbras tomebi, romlebic Cv. w. aR.mde 
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IIIII saukuneebSi romaelebma daipyres. pigmenti umbra 
XV saukunidan warmatebiT gamoiyeneboda evropis mTel 
teritoriaze, yvela samxatvro skolisa da mxatvris 
mier.

umbras dafarvis unari 3040g/m2ia, zeTtevadoba  
4048 grami, Suqmedegoba maRali, mdgradia tuteebis 
mimarT. misi gamoyeneba SesaZlebelia mxatvrobis yve
la teqnikaSi, maT Soris freskaSi. naturaluri da 
gamomwvari saxesxvaobebi Tanabari raodenobiT ga
moiyeneba, Tumca aRsaniSnavia, rom naturaluri umbra 
mgrZnobiarea dabali temperaturis mimarT. misi gamowva 
xdeba 400-6000Cis farglebSi, miiReba muqi, moSavo
yavisferi pigmenti, romlis  dafarvisunarianoba  20
30 g/m2ia, xolo  zeTtevadoba  3646 grami. zogjer 
aReniSneba momwvano tonaloba.

umbra xSirad cnobilia sxvadasxva saxeliT, misi 
mopovebis adgilis mixedviT. ase magaliTad: kviprosis 
umbra (iTvleba saukeTesod), kaledoniuri umbra, umbra 
italiuri da sxv.

umbra warmoadgens iseTi rkinis madnebis gamofitvis 
produqts, romlebic Seicaven marganums. saqarTveloSi 
arsebuli umbras mcire gamovlinebebi ukavSirdeba 
aseT gamosavlebs da gvxvdeba WiaTuris, Terjo lis, 
zestafonis, TeTriwyaros administraciuli rai onebis 
teritoriaze da sxv.

manganumis yavisferi. pigmenti  manganumis yavisferi 
warmoadgens madans, romelic manganumis Jangs, MnO2- ze 
gadaangariSebiT Seicavs 1020%is farglebSi. moipoveba 
yavisferi saxiT, Tumca misi feri icvleba Semcveli 
Jangeulebis mixedviT da meryeobs Ria yavisferidan 
muq yavisferamde, rac damokidebulia masSi MnO2, 
Mn(OH)3, MnO∙OH - is Semcvelobis xasiaTze. ramdenadac 
marganecis madnebi zogjer dakavSirebulia kirqvebTan, 
Raribi madnebi xSirad Seicaven mniSvnelovani rao
denobis kalciumis karbonats, rac cvlis mis pig mentur 
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Tvisebebs.
manganumis  yavisferis  dafarvisunarianoba 1440 g/m2 

ia, zeTtevadoba  40 grami da meti. is mdgradia tuteebis 
mimarT, amitom misi gamoyeneba SesaZlebelia freskaSi.

manganumis orJangi (piroluziti). manganumis orJangi 
maRali samxatvro Tvisebebis mqone bunebriv mineralur 
pigments warmoadgens, romelic piroluzitis saxeliTaa 
cnobili. is muqi Savi ferisaa. saRebavad gamoyenebasTan 
erTad is sxva daniSnulebiTac moixmareba, maT Soris  
minis warmoebaSi, sadac mwvane feris gasaneitraleblad 
iyeneben. piro luziti gamoirCeva maRali Termo me
degobiT  550 gradusamde gaxurebiT ar icvleba, 550-
6500C  gadadis sxva modifikaciaSi (b brauniti), xolo 
940-11000C ze  yvelaze mdgrad hausmanitSi.

samxatvro daniSnulebiT ar aris aucilebeli sufTa 
piroluzitis gamoyeneba, sasurvelia, sxvadasxva kom
ponentebisagan Semdgar qans hqondes rac SeiZleba, muqi 
Savi feri, rac ZiriTadad manganumis orJangis 4045% 
da meti SemcvelobiT iqneba gamowveuli. pigmenturi 
Tvisebebi miT ukeTesia,  rac metia  qanSi MnO2is Sem
cveloba. aseTi pigmentis gamoiyeneba SeiZleba mxa
tvrobis  yvela teqnikaSi. kargi dafarvisunarianobis 
gamo mas xSirad iyeneben SemavsebelTan erTad. aR
saniSnavia, rom maRaltemperaturul hausmanits gaci
lebiT maRali dafarvis unari aqvs.

4.2.3. karbonatebi

malaqiti. karbonatebi farTod gavrcelebuli mine
ralebia,  romlebic  mTlianad  aRebuli  miwis  qerqis 
1,7%s Seadgens. qimiuri Sedgenilobis mixedviT ar
Ceven uwylo da wylian karbonatebs. malaqiti wyliani 
karbonatia, romelic qimiurad ase gamoisaxeba: Cu2(CO3)
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(OH)2. is warmoSobiT meoradi mineralia da Cndeba 
spilenZis sulfidebis daJangvis zonaSi. SedgenilobiT 
Zalian axlosaa mineral azuritTan. is sxvadasxva 
tonalobis naTeli mwvane feriT gamoirCeva (ix. gv. 
165), simagre  3,54, kuTri wona  3,94,1. sayovelTaod 
cnobilia uralis malaqitis sabadoebi.

malaqiti antikuri periodidan aris cnobili, ro
gorc sanaxelavo qva da nedleuli mwvane saRebavis 
mosamzadeblad, romlis feri meryeobs zurmuxtisferi 
mwvanedan mkvaxe vaSlisfer mwvanemde. malaqitisgan 
miRebul pigments sxvadasxva dros da sxvadasxva adgi
lze moixseniebdnen Semdegi saxelebiT: mineraluri 
mwvane, malaqitis mwvane, spilenZis mwvane, mTis mwvane, 
qrizokola, mwvane lazuri da sxva. plinius ufrosi 
malaqitis mwvanes moixseniebs qrizokolas saxeliT.

spilenZis naerTebidan miRebul pigmentebs Soris 
malaqiti warmoadgens yvelaze myar, Zalian lamaz 
masalas saRebavis dasamzadeblad, romlis gamoyeneba 
SeiZleba mxatvrobis TiTqmis yvela teqnikaSi. ufro 
xSirad mas iyenebdnen webos SemkvrelSi, vidre zeTSi. 
gamoiyeneboda Zvel egviptesa da CineTSi, aseve  evropul 
mxatvrobaSi 1800 wlamde. ris Semdegac misi gamoyeneba 
SeizRuda mravali saxeobis mwvane pigmentis xelovnurad 
miRebis gamo. malaqits, rogorc saRebavis masalas, 
Tavisi mniSvneloba dResac ar daukargavs xatwerasa 
da saeklesio mxatvrobaSi, Tumca nedleulis simciris 
gamo dRevandel moTxovnilebas is ver akmayofilebs da 
sakmaod Zvirad fasobs.

malaqiti ixsneba mJavebSi naxSirorJangis (CO2) gamo
yofiT, magram inarCunebs Seferilobas. civ natri
umis tutesTan ar Sedis reaqciaSi, xolo cxelTan 
reagirebs Savi feris spilenZis Jangis warmoSobiT. svel 
nalesobaze misi gamoyeneba ar SeiZleba, miT umetes  
svel kirze. aseve, ar SeiZleba misi Sereva gogirdovan 
da TuTiis naerTebTan. sinaTlis mimarT naklebmedegia. 
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problemuria misi Sereva yviTel muq kadmiumebTan.
saqarTveloSi misi mopoveba mcire raodenobiT 

SeiZleba bolnisis raionSi da sxva regionebSi arsebul 
spilenZis madangamovlinebebze.

azuriti. minerali azuriti kargi damuSavebis Sem
TxvevaSi iZleva Zalian kargi tonalobis lurj fers (ix. 
gv. 165). cnobilia antikuri xanidan. Zveli aRmosavleTis, 
gansakuTrebiT ki  egviptis mxatvrobaSi is iyo yvelaze 
gamoyenebadi pigmenti. qimiuri formula Cu3(CO3)2(OH)2, 
warmoSobis TvalsazrisiT malaqitis msgavsia, erTnair 
pirobebSi Cndebian da msgavsi TvisebebiT xasiaTdebian. 
azuritis gamoyenebis xanZlivi istoriis manZilze 
mas sxvadasxva saxeliT moixseniebdnen: mTis lurji, 
mTis lazuri da sxv. Zvel romSi mas armeniad (somxeTi) 
moixseniebdnen, radgan pliniusis cnobiT, is somxeTidan 
SemohqondaT. Sua saukuneebSi germanul lazurs uwo
debdnen, radgan umetesad germaniidan gahqondaT sxva 
qveynebSi.

azuritis feri damokidebulia damuSavebis xarisxze. 
rac ufro wvrildispersiulia, miT naklebintensiuria 
misi tonaloba da piriqiT. droTa ganmavlobaSi azuriti 
icvlis fers da gadadis malaqitSi, sabolood is 
SeiZleba gaSavdes kidevac da miiReba spilenZis Jangi. 
Savdeba aseve gogirdwyalbadTan da marilmJavasTan 
urTierTqmedebisas, romlis drosac gamoiyofa naxSir
orJangi.

XVII saukunamde azuriti iyo yvelaze gavrcelebuli 
lurji feris pigmenti evropul, rogorc dazgur, ise  
monumentur mxatvrobaSi. is, ZiriTadad, gamoiyeneboda 
mcenareuli da cxoveluri warmoSobis weboebTan. misi 
gamoyeneba ar SeiZleba freskaSi. rogorc spilenZis 
naerTi, is ar SeiZleba SevurioT iseT mineralebTan, 
romelic Seicavs gogirds (singuri, realgari, au ri
pigmenti).  misi Sereva  problemuria,  aseve,  kadmiu me
bTan, romelTanac is SesaZlebelia, gaSavdes.
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saqarTveloSi azuriti gvxvdeba bolnisis raionSi da 
sxva adgilebSi, sadac spilenZis madangamovlinebebia, 
mcire raodenobiT, umetesad  wanacxebebis saxiT.

kalciti CaCO3. karbonatebs Soris yvelaze gavrce
lebuli mineralia. feri gamWvirvale, TeTri an mona
cisfro TeTri. simagre  3, xvedriTi wona  2,62,8. imave 
SedgenilobiTa da qimiuri formuliT gamoisaxeba 
carci da kirqva, romlebic, umetesad, TeTri feris 
qanebia. carci organogenuli warmoSobis (cxoveluri, 
mcenareuli), umetesad fxvieri aRnagobisaa, xolo kirqva 
masiuri aRnagobis danaleqi, organogenuli an qimiuri 
warmoSobis qania.

aRniSnul warmonaqmnebs samxatvro saqmeSi, ro
go rc sagrunte da sabaTqaSe masalebs, gamoyenebis 
xanZlivi istoria aqvs. sxvadasxva samxatvro skolebi 
maT iyenebdnen, aseve, TeTri feris pigmentebad. am Tva
lsazrisiT aq maT daxasiaTebas da gamoyenebis istorias 
ar ganvixilavT, radgan am naerTebis pigmenturi 
maxasiaTeblebi Zalan dabalia,  amave dros, dRes arse
bobs mravali TeTri feris maRali xarisxis pigmenti, 
romelic praqtikulad gamoricxavs maT gamoyenebas. 
rogorc sagrunte da sabaTqaSe masalebs, maT detalurad 
gavecnobiT Semdgom TavSi. igive SeiZleba iTqvas TeTri 
feris  marmariloze  (gamarmariloebul  kirqvaze).

4.2.4. sulfidebi

singuri. singuri warmoadgens kristaluri aRnagobis 
vercxliswylis sulfids HgS. sinonimebi: cinabariti, 
kinovari. qimiuri Sedgeniloba: Hg-86,2%, S- 3,8%. ucxo 
elementTa Semcveloba, Cveulebriv, dakavSirebulia 
meqanikur minarevebTan. kristalur struqturas aq
vs heqsagonaluri ieri. singuri gvxvdeba patara, 
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sqelfirfitovani an romboedruli kristalebis saxiT, 
gacilebiT ufro xSirad gvxvdeba usworo formis 
Cawinwkluli marcvlebis, zogjer mWidro masebis an 
fxvnilisebri wanacxebebis da brkeebis saxiT. mineralis 
feri da misgan miRebuli fxvnilis feric wiTelia, 
simagre  22,5. kuTri wona  8,08,2 g/sm3. igi advilad 
gamosacnobia wiTeli feriT, dabali simagriTa da 
maRali xvedriTi woniT. singuris sabadoebi miekuTvneba 
mxolod dabali temperaturis pirobebSi warmoSobil 
hidroTermul sabadoTa ricxvs.

singuri iZleva wiTeli feris pigments, romelic 
cnobili iyo Cv. w. aRmde 2000 wlis win. singurisadmi 
interesi misi moxmarebis mravalsaukunovani istoriis 
manZilze Zalian didi iyo. mas garda samxatvro saqmisa 
sxva mravali daniSnulebiTac iyenebdnen. upirveles 
yovlisa, is warmoadgens vercxliswylis nedleuls. 
uZvelesi droidan singuris sabadoebi cnobili iyo 
espaneTSi, ukrainaSi (q. gorlovka  doneckis olqi), Sua 
aziaSi (xaidarkanis cnobili sabado  yirgizeTi), sadac 
misi mopoveba mxolod XIII saukuneSi Sewyda Cingizxanis 
Semosevis gamo. Sua aziaSi cnobilia sxva sabadoebic 
tajikeTisa da uzbekeTis teritoriaze, saidanac Cv. 
w. aRmde VI – IV ssSi is SehqondaT sparseTSi. singuris 
yvelaze kargi kristalebi moipoveba samxreT CineTSi, 
sadac erTerTi yvelaze didi sabadoa (ix. gv. 168169).

XIX saukuneSi bunebrivi kinovari ruseTSi da saqa
rTveloSi SemohqondaT espaneTidan, avstriidan, Cine
Tidan, rogorc natexebis, aseve fxvnilis saxiT. yvelaze 
kargi xarisxis da, amave dros, kargad damu Savebuli 
vrceldeboda CineTidan, is gamoirCevoda Rrma wiTeli 
tonalobiT. Zveli berZnuli wyaroebi moixsenieben 
bunebrivi kristaluri singuris gamoyenebas mxatvrobaSi 
sxvadasxva saxeliT: milosi, eSmakis wiTeli da sxv. xSirad 
misi saxeli warmodgeboda mopovebis adgilis mixedviT.

cnobilia, rom  Zvel   CineTSi    vercxliswylis    na e
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r TebiT da orTqliT keTrs kurnavdnen. Sua saukuneebis 
arabul medicinaSi mas iyenebdnen kanis daavadebis 
samkurnalod.

singurisagan damzadebuli saRebavi farTod gamoi
yeneboda egvipteSi, Zvel saberZneTSi. romis imperiaSi 
aseTi saRebavi Zvirad fasobda da iyenebdnen sasaxleebis 
interieris mosaxatad, freskebisaTvis, kosmetikaSi 
da sxv. bizantiis saimperatoro dekretebi iwereboda 
singuris melniT. aseTive melani popularuli iyo 
sxvadasxva ilustraciebis da xelnawerebis gaformebis 
dros Sua saukuneebSi.

dRevandel dRemde naturaluri singuris pigmentze 
damzadebuli saRebavi warmatebiT gamoiyeneba xatweraSi, 
rogorc naTeli, didi gamomxatvelobis mqone wiTeli 
feri.

gabatonebuli azri misi saSineli momwamvlelobis 
Sesaxeb cota gadaWarbebulia. am Tvisebis Sesaxeb cno
bili iyo Zveli droidanve, Tumca mas xeli ar SeuSlia 
singuris popularobisaTvis. kristaluri, mineraluri 
singuri Zalian mdgradi mineralia, ixsneba mxolod 
samefo xsnarSi. misi damuSaveba  meqanikuri gamdidreba, 
dafqva, SesaZlebelia yovelgvari problemis gareSe. is 
saSiSi xdeba mxolod im SemTxvevaSi, rodesac warmoiSoba 
vercxliswylis orTqli. es ki SesaZlebelia 2000C  ze 
da zemoT mineralis gaxurebiT, romlis drosac singuri 
iSleba vercxliswylis orTqlisa da gogirdovani gazis 
warmoSobiT. aucilebelia, rom aseTi saRebavi muSaobis 
dros unda movaridoT yovelgvar gamacxelebel 
mowyobilobas. Cveulebriv pirobebSi is inertuli da 
stabiluria. ar aris sasurveli fxvnilis Senaxva rkinis 
WurWelSi da gazelis dros rkinis iaraRebis (Spateli, 
kuranti) gamoyeneba.

damuSavebuli singuris feri damokidebulia Sema
dgeneli marcvlebis sidideze,  maTi  zomebis mixedviT 
icvleba feri  narinjisferi wiTelidan Rrma wiTlamde. 
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singuri araaqtiuria marilmJavaSi da natriumis tuteSi. 
bunebaSi cnobilia, aseve, amorfuli singuri, romelsac 
Savi feri aqvs.

singuris miReba SesaZlebelia xelovnuradac. cn
o     bilia miRebis mSrali da sveli maTodi. mSrali me
Todi, romelic vercxliswylisa da gogirdis mSrali 
narevis gaxurebiT SeerTebas gulisxmobs, cnobilia XIII 
saukunidan.

saRebavis momzadebisas singuri unda gaizilos mxo
lod muSaobis dawyebis win im raodenobiT, ramdenic 
saWiroa mocemuli samuSaos Sesasruleblad. es gamo
wveulia imiT, rom momzadebuli saxiT igi didxans ar 
inaxeba da Savdeba.

singuri Zlier damfaravi pigmentia. misi gamoyeneba 
SesaZlebelia romelime SemavsebelTan erTad. is kargad 
ereva titanis da cinkis TeTras, magram fisebTan da 
laqTan urTierTqmedebisas icvlis fers. amitom laqiT 
dafarvamde is unda ganvamxolooT cxoveluri weboTi  
sasurvelia Tevzis webo an Jelatini.

xangrZlivad Suqis qveS yofnisas (10 weli da meti) igi 
gadadis amorful mdgomareobaSi da Savdeba. ukeTesad 
inaxeba webos gruntebze singuriT Sesrulebuli namu
Sevrebi. umjobesia, singuri gaizilos webos Sem kvrelSi. 
Zvel droSi damuSavebis win ucxo minarevebisagan mis 
gasawmendad iyenebdnen ZmarmJavas.

saqarTveloSi singuris mopoveba mcire raodenobiT 
SesaZlebelia zemo raWaSi, samxreT saqarTveloSi, 
afxazeTSi, cxinvalis regionSi  (erwos  tbis midamoebi).

auripigmenti  AAAs2S3. saxelwodeba warmodgeba la Tinuri 
sityvidan „aurum“oqro da „pigmentum“saRebavi. fi
qrobdnen, rom es minerali Seicavs oqros. As - 61%, S - 
39%. Cveulebriv, Seicavs meqanikur minarevebs: Sb2S3, 
FeS2, SiO2s, Tixovan nivTierebebs da sxv. auri pi
gmentis gavrcelebul kristalebs aqvT prizmuli 
ieri. damaxasiaTebelia Cxirisebri, savarcxlisebri ag
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re  gatebi, agreTve radialursxivosnuri aRnagobis 
mtevnisebri, Tirkmelisebri da sferosebri masebi. 
fe ri  sxvadasxva tonalobis yviTeli (oqrosferi an 
limonisferi), minarevebis mixedviT. simagre  12. kuTri 
wona 3,5. igi, rogorc dariSxanis madani, mniSvnelovani 
raodenobiT gvxvdeba realgarTan erTad (ix. gv. 166).

droTa ganmavlobaSi auripigmenti icvlis fers, 
iJangeba da gadadis sxva ufero mineralSi. pigmentad 
saRebavebSi is realgarTan erTad ixmareba Cv.w. aR.mde 
me4 saukunidan. maT iyenebdnen yvela droisa da skolis 
mxatvrebi gvian aRorZinebis xanamde.

auripigmentis fxvnilis feri damokidebulia damu
Savebis xarisxze (Semadgeneli marcvlebis zo ma ze) da 
icvleba  mkveTri  oqrosferi  yviTelidan narin jis
framde.  realgari da auripigmenti, SesaZlebelia, gax
dnen  mo m wa mvlelebi sxvadasxva  pirobebSi  gacxelebiT 
70 gradusze zeviT da zogierT naerTTan Serevisas. 
ami tom maTi gamoyeneba moiTxovs sifrTxiles da maTi 
Tvisebebis codnas. mJavebSi isini ixsnebian saSualod 
H2Sis gamoyofiT. maTi gamoyeneba sasurvelia Tevzis 
webos SemkvrelebTan.

realgari AsS. qimiuri Sedgeniloba As-70,1%, S-29,9%. 
qimiuri  analizebis  monacemebi  TiTqmis  mudam   Se
esabameba Teoriuls.  gvxvdeba  marcvlovani agre ga
tebis, brkeebis, qerqebis an fxvieri miwisebri masebis 
saxiT. feri  narinjisferi, moyviTalo, iSviaTad 
wiTeli, fxvnilis feri Ria narinjisferi. simagre 
1,52. xvedriTi wona 3,43,6. igi TiTqmis yovelTvis 
gvxvdeba auripigmentTan erTad. singuri realgarisagan 
gansxvavdeba xazis Ria wiTeli feriT da maRali 
xvedriTi woniT. bunebaSi zedapirze arasodes gvxvdeba, 
radgan sinaTlis moqmedebiT iSleba da nawilobriv 
auripigmentSi gadadis.

aRwerili pigmentebi, miuxedavad maTi qimiuri ana
lo gebis simravlisa, dResac SeiZleba warmatebiT movi
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xmaroT, Tu gaviTvaliswinebT maT qimiur Tvisebebs da 
gamoyenebis istoriul gamocdilebas. saqarTveloSi 
isini sakmarisi raodenobiT moipovebian zemo raWaSi 
(luxumis sabado).

4.2.5. silikatebi

lazuriti  NNNa8(AlSiO4)6(SO4)  ramdenime procentamde 
Sei cavs CaO. saxeli miRebuli aqvs naTeli lurji feris 
gamo. sinonimebi: lilaqva, lapislazuri, ultramarini 
(xelovnuri). malobistrinskis (ruseTi) sabados 
lazuritis qimiuri Sedgeniloba aseTia: Na2O-16,8, CaO 
– 8,7, Al2O3 – 27,2, SiO2 – 31,8, SO2 – 11,8, S – 0,34, Cl – 0,25 da 
mcire raodenobiT H2O, SrO, MgO, K2O, Fe2O3, CO2. simagre 
5,5 – 6, xvedriTi wona 2,38 – 2,42. gardatexis maCvenebeli 
1,51,6 (meryeobs). feri muqi laJvardisferilurji, 
iisferi, zogjer cisferi an momwvano  lurji (ix. gv. 163)

lazuriti, rogorc lamazi sanaxelavo qva, didi xa
nia ipyrobda yuradRebas. am qvis Sesaxeb informacias 
vpo ulobT  sxvadasxva  qveynebis  Zveli  saukuneebis 
mwe   rlebis CanawerebSi. saberZneTSi da romis imperiaSi 
la zuriti gansakuTrebulad saxelganTqmuli iyo, ro
gorc lamazi da mdgradi saRebavis misaRebi masala. 
farTodaa cnobili misi Zveleburi nakeTobani fia
lebis, qandakebebis, amuletebis da sxva nivTebis sa
xiT. lazuritis qvas xmarobdnen Zvirfasi nivTebis 
Sesamkobad.

oqrosTan,  brinjaosTan  da sxva metalebTan Sexa me
buli  ixmareboda  inkrustaciebSi.

uZveles sabados, romelic saxelganTqmuli iyo da 
Tavis droze jer kidev marko polom aRwera, warmo
adgens badaxSanis sabado avRaneTSi, sadac sxva dasxva 
elferis lazuritis mopoveba SeiZleba.  cnobili 
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malobistrinskis  sabado mdebareobs samxreT   baikal
ispireTSi (ruseTi). misi mopoveba SeiZleba, aseve, Sua 
aziaSi  (buxara),  tibetSi da sxv. cnobilia, rom evropaSi 
is SemohqondaT aRmosavleTidan da garkveul periodSi 
misi  fasi  oqros  fass  utoldeboda.

rogorc pigmenti, lurji saRebavis masala, mxa t
vro baSi gamoiyeneboda Cv. w. aR  mde VI saukunidan. in
te nsiurad gamoiyeneboda renesansis periodis mxa
tvrobaSi. daaxloebiT 1800 wlidan evropaSi moixmaren 
SedarebiT iSviaTad, rac gamowveulia mravalnairi 
lurji feris pigmentis qimiuri gziT miRebiT, aseve  
lazuritis simciriT da siZviriT.

lazuritis lamazi lurji feris fxvnilze damza
debuli saRebavi gamoirCeva araCveulebrivi feris 
siRrmiT da maRali mdgradobiT. misi gamoyeneba Sesa
Zlebelia yvela saxis mxatvrobaSi, Tumca saukeTeso 
nimuSebi Sesrulebulia temperis teqnikaSi. pigmentis 
dafarvisunarianoba saSualoa, daaxloebiT 6080 g/m2 
da damokidebulia Sedgenilobaze. Zlier mJavebTan (mag. 
marilmJava) is TeTrdeba da gamoiyofa gogirdwyalbadi 
(H2S), rac suniTac SeigrZnoba. tuteebTan ar reagirebs. 
lazuriti absoluturad mdgradia Suqis da haeris 
mimarT. xelovnur ultramarinTan SedarebiT ar Seicavs 
Tavisufal gogirds, amis gamo misi Sereva usafrTxoa 
sxvadasxva bunebriv Tu xelovnur pigmentTan, maT 
Soris tyviis TeTrasTan, rac kargad Cans Zveli dro
is namuSevrebSi. SedarebiT dabali gardatexis maCve
neblis gamo misi gamoyeneba ufro sasurvelia webos 
SemkvrelebSi. cnobilia, rom zeTis ferweris ayvavebis 
periodSi cnobili mxatvari vandeiki zeTis teqnikaSi 
muSaobisas lazurits iyenebda webos SemkvrelSi.

lazuritis Rrma lurji feri iSviaTad icvleba 
nacrisferilurjiT. rac xSirad gamowveulia haerSi 
arsebuli gogirdovani gazis (SO2) moqmedebiT. Zvel 
suraTebSi, romlebic Sesrulebulia zeTis saRebavebiT, 
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iSviaTad vxvdebiT feris Secvlas mwvane tonamde (e. w. 
ultramarinis avadmyofoba), rac SeiZleba gamowveuli 
iyos fiszeTiani saRebavis an damfaravi laqis gayvi
TlebiT.

dRevandel periodSi saqarTveloSi lazuriti Se
mo dis avRaneTidan, ruseTidan da sxva qveynebidan, 
rogorc damuSavebuli, aseve natexebis saxiT, romelTac 
sxvadasxva  Semcveloba aqvT. misi maRali fasi gamo
wveulia nedleulis simciriTa da Semcveli qanis 
gamdidrebis sirTuliT.

avRanuri lazuriti metnaklebi raodenobiT yove
lTvis  Seicavs  minarevs, umetesad oqrosferi  mo
yviTalo mineralis  piritis (FS2) saxiT. piritis Ca
na rTebi xSi rad 13 mmis zomisaa, zogjer TvaliT 
Zlivs varCevT, an SeuiaraRebeli TvaliT saerTod 
SeumCnevelia. lazuritis mokrialebul zedapirze gan
lagebuli piritis marcvlebi Ramis varskvlavian cas 
mogvagonebs. is Zalian alamazebs da amSvenebs lazurits, 
rogorc saiuveliro qvas. pigmentis damzadebis dros 
piriti mavne minarevia, radgan fxvnilSi is Savi ferisaa. 
am mizeziT kargi, naTeli feris lazuriti dafqvis Semdeg 
SeiZleba gaxdes sxvadasxva tonalobis WuWyiani lurji. 
yvelaferi damokidebulia piritis Semcvelobaze. 
sasurveli ma sa lis SerCevis dros aucileblad 
yuradReba unda mieqces piritis CanarTebis raodenobas. 
maRali xarisxis pigmentis misaRebad saWiroa piritis 
moSoreba.

baikalis lazuriti, romelic XVIII saukuneSi aR
mo aCines, gamoirCeva xarisxisa da tonalobebis mra
valferovnebiT. piritis CanarTebi aqac gvxvdeba, 
Tumca SedarebiT mcire zomis da iSviaTad. zogierTi 
saxeoba mas saerTod ar Seicavs. aqauri lazuritisaTvis 
damaxasiaTebelia marmarilos TeTri ZarRvakebi da 
CanarTebi. aseTi CanarTebi piritisagan gansxvavebiT 
advili SesamCnevia. is uaryofiTad moqmedebs miRebuli 
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pigmentis xarisxze. maqsimalurad naTeli pigmentis 
misaRebad, cxadia, saWiroa misi srulad moSoreba.

mineralis lurji Seferilobis mizezs warmoadgens 
SO4-2 da S-2 anionebi, romlebsac gansazRvruli pozi
ciebi uWiravT silikaturi karkasis kristalur me
serSi. rac ufro mowesrigebuli da kanonzomieria maTi 
ganlageba, miT naTeli ferisaa minerali. swored am 
principzea damyarebuli lazuritis feris damuqeba 
gacxelebagamowviT. 1000 - 12000C-ze gacxelebiT aRni
Snuli nawilakebi  anionebi ufro moZravi xdebian 
da iWeren SedarebiT optimalur poziciebs meserSi, 
rac lurji tonis damuqebagaZlierebas iwvevs. auci
lebelia temperaturuli reJimis dacva. ufro maRali 
temperaturis SemTxvevaSi nawilakebi datoveben kri
stalur mesers, ris gamoc minerali sabolood dakargavs 
fers.  am dros haerSi SeigrZnoba gogirdis suni. gamowva, 
rogorc  wesi, mTavrdeba 78 %ian  Zmar mJavaSi  misi  swra
fi CaqrobagacivebiT.

qani, romelic zemoT moxsenebul Tu sxva sabadoebze 
moipoveba, metnaklebi raodenobiT Seicavs mineral 
lazurits. misi gamoRebagamdidreba anu fuWi nawilis 
moSoreba aucilebelia, radgan sxva SemTxvevaSi kargi 
tonalobis lurji pigmenti ver miiReba. gamdidrebis 
procesi, romelic aRwerilia Zvel wyaroebSi, sakmaod 
rTulia Sesasruleblad da did Sromas moiTxovs. ar 
aris aucilebeli dRevandelma xatmwerma es TviTon 
Seasrulos, radgan arsebobs Tanamedrove meTodebi, 
romlis codna mas ar moeTxoveba.

miuxedavad aRniSnulisa, saqarTveloSi lazurits 
sae klesio mxatvrobaSi mniSvnelovani raodenobiT 
iye nebdnen unikaluri da Rirebuli samuSaoebis Sesa
sruleblad. amis kargi magaliTia yinwvisis monasteri, 
sadac Zalian maRali xarisxis lazuritia gamoyenebuli 
(ix.  gv.  382, 384).

glaukoniti K(Fe,Mg,Al)2-3 [Si3(Si,Al))10] [OH]2∙nH2O. ber
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Znulidan „glaukos“  molurjo  mwvane, is Sreebrivi 
wyliani silikatia  hidroqarsebis  jgufidan.  simagre 
 2,53,0;   xvedriTi     wona     2,52,9    g/sm3.  farTodaa    
ga  v rce lebuli danaleq qanebSi. glaukonitidan damza
debuli saRebavis feri meryeobs muqi mwvanidan moSavo 
 mwvanemde. adgil mdebareobis mixedviT gamoirCeva 
sxvadasxva tonalobis glaukoniti. misi sabadoebi, 
romlebic istoriuladaa cnobili, mdebareobs  q.  veronas 
maxlo blad italiaSi, kunZul kviprosze, tirolSi da 
evropis sxva adgilebSi. damzadebuli pigmenti, rogorc 
wesi, iwodeba im adgilis saxelis mixedviT, saidanac iqna 
mopovebuli nedleuli  glaukoniti. cnobilia Semdegi 
saxelebiT: veronis miwa, kviprosis miwa, tirolis miwa, 
toskanis mwvane saRebavi, feodosiis mwvane oxra, mwvane 
Tixa, naturaluri mwvane, gamomwvari mwvane miwa da sxv.

glaukoniti, rogorc mwvane pigmentis masala, evro
paSi cnobilia antikuri droidan. rogorc sxva miwis 
saRebavebi, glaukonitic sakmaod mdgradia. magram ga ze
lil mdgomareobaSi, Ria WurWelSi is didxans ar inaxeba 
 iRebs mowiTalo muq Seferilobas, rkinis daJangvis 
xarjze. mJavebSi is ixsneba da warmoiSoba mwvane feris 
siTxe. nawilobriv ixsneba tuteebSic, natriumis tu
tesTan warmoSobs nacrisfer naleqs Fe(OH)2, ro
melic droTa ganmavlobaSi yavisferi xdeba. gamowvis 
Sedegad glaukoniti iRebs mowiTalomoyavisfro fe
rs. aseT pigments ewodeba „gamomwvari mwvane miwa“. 
umetesi mniSvneloba da gamoyeneba gamomwvar mwvane 
miwas evropul mxatvrobaSi hqonda XVIXVII saukuneebSi. 
gansakuTrebuli mniSvneloba hqonda rusul xatweraSic.

glaukonits iyenebdnen mxatvrobis sxvadasxva 
teqnikaSi  tempera, zeTi, webo da sxv. misi dafarvis
unarianoba sxvadasxvaa da icvleba Sedgenilobis mi
xe dviT (bunebrivi minarevebi), zeTis ferweraSi is 
faravs cudad, radgan misi (1,62) da zeTis gardatexis 
maCveneblebi axlosaa erTmaneTTan. TeTrasTan da yvi



103

Tel oxrasTan warmoSobs Zalian sasiamovno ferisa da 
Tvisebebis narevs.

saqarTveloSi glukonitiani qanebis ramdenime gamo
vlinebaa cnobili, maT Soris aRsaniSnavia wyaltubos 
raionis sof. gumbri. aq igi gvxvdeba cnobili gumbrinis 
Tixis qveda horizontSi (sagebSi). saTanado damuSavebisa 
da ganleqvis Semdeg misagan SesaZlebelia miviRoT mwvane 
mdelosferi pigmenti.

4.2.6. sxva bunebrivi pigmentebi 

kaselis yaviferi (van-deikis yavisferi). pigmenti warmo
adgens bunebriv Savi feris qvanaxSirs, romelic, 
ZiriTadad, Sedgeba gardaqmnili organuli  mcenareuli 
naSTisagan, rkinis Jangisagan, Tixisa da qviSisagan. 
xasiaTdeba, rogorc mcenareuli warmoSobis miwis 
sa  Rebavi, romelic Tavis SemadgenlobaSi Seicavs 
rki nisa da gogirdis qimiur SenaerTebs. mRebav sa
wyiss masSi wamoadgens gafisebuli nawili. xSirad 
xmarobdnen dasavleTevropeli mxatvrebi XVIXVI ss
Si. Tavdapirvelad aRniSnul pigments amzadebdnen 
q. kaselSi da q. kiolnSi. arsebobs mosazreba, rom mas 
iyenebdnen rubensi da vandeiki. 

mocemuli pigmenti cnobilia ramdenime saxeliT: 
kaselis miwa, kiolnis umbra, kiolnis miwa, qvanaxSiris 
yavisferi da sxv. is ar aris mdgradi pigmenti, advilad 
uferuldeba ultraiisferi gamosxivebiT, fers icvlis, 
aseve, wylis saRebavebSi. sasurvelia misi gamoyeneba 
zeTis SemkvrelSi, sadac Sreba Zalian nela. misagan 
momzadebuli saRebavi SesaZlebelia, gamoviyenoT 
lesirebisaTvis. XIX saukuneSi amzadebdnen aseTive 
dasaxelebis pigments xelovnuradac  iRebdnen yviTeli 
oxris gamowviT. dRevandel pirobebSi mas awarmoeben 
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rkinis Jangis an rkinis wyliani sulfatis mralaljeradi 
gamowviT da is cnobilia yavisferi vandeikis saxeliT. 
bunebrivisgan gansxvavebiT mas ukeTesi pigmenturi 
Tvisebebi aqvs. 

asfalti bunebrivi saRebavia  navTobis produqti, 
Sedgeba bitumizirebuli da fisuri nivTierebisagan, 
romelic miwis zedapirze amodinebisas iJangeba da iRebs 
yavisfer Seferilobas. rogorc saRebavs, mas iyeneben 
XV saukunis bolodan. sxvadasxva droSi mas moixmardnen 
Semdegi dasaxelebebiT: bitumi, mumia, siriis asfalti, 
antverpenis yavisferi da sxv. b. slanskis mixedviT, 
misagan damzadebul saRebavs rembrandti iyenebda 
lesirebisaTvis. XVIII saukuneSi dasavleT evropaSi 
asfalts farTod iyenebdnen, gansakuTrebiT inglisuri 
da franguli skolis warmomadgenlebi. XIX saukuneSi is 
ruseTSidac didi popularobiT sargeblobda. 

asfalti kargad ixsneba zeTSi da terpentinSi, amitom 
misagan Znelia saRebavis damzadeba. cudad Sreba da aqvs 
Tviseba, saRebavis erTi fenidan SeaRwios meore fenaSi, 
Camoedinos dafidan da Secvalos saRebavis narevis 
Sedgeniloba. yvelaze saukeTesoa, Tu mas gamoviyenebT 
lesirebisaTvis Txeli fenis saxiT. 

terpentinis zeTSi da qsilolSi gaxsnili asfa lti 
iZleva swrafadSrobad saRebavs, romelic lesire
bisaTvis saukeTesoa. am saxiT is SeiZleba gamoviyenoT 
zeTis an sxva saRebavis gamSral zedapirze Txeli fenis 
saxiT. saRebavi mzaddeba Semdegi proporciiT: 1 wili 
asfalti, 2 wili terpentinis zeTi, 0,5 wili qsiloli. 

saqarTveloSi bitumizirebuli asfaltis ramdenime 
gamosavalia cnobili guriaSi da SiraqSi. amdenad, 
aseTi saRebavis damzadeba adgilobrivi nedleuliTac 
SeiZleba. 

grafiti C. saxelwodeba warmoSobilia berZnuli 
sityvidan “grafo“  vwer. saxesxvaobebi: grafiti  
farulkristaluri saxe, Sungitiamorfuli, romelic, 
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rogorc Cans, naxSiris bunebrivi dakoqsvis Sedegad 
miiReba. grafiti iSviaTad moipoveba sufTa saxiT. 
xSirad mniSvnelovani raodenobiT tovebs sxvadasxva 
komponentebisagan Semdgar nacars, zogjer Seicavs 
wyals. misi feri rkinisebrSavidan foladisfer nac
risframdea. bunebaSi grafiti warmoiSoba aRmdgeneli 
procesebis dros maRali temperaturis pirobebSi. 
gvxvdeba sxvadasxva Sedgenilobis magmur qanebSi. 
simagre  12, xvedriTi wona  2,2 g/sm3. xasiaTdeba ma
Rali TermomdgradobiT, kargi eleqtrogamtarobiT 
da qimiuri inertulobiT (ar reagirebs mJavebTan). 
grafiti xelovnurad miiReba antracitisagan mis maRal 
temperaturaze gamowviT. 

grafiti uZvelesi droidan cnobilia, rogorc sa
xatavi saSualeba. damuSavebuli da gasufTavebuli 
grafiti warmoadgens wvrildispersiul fxvnils meta
luri elvarebiT. grafiti ar gamoiyeneba samxatvro 
daniSnulebis saRebavebis dasamzadeblad, magram misagan 
amzadeben sayofacxovrebo daniSnulebis saRebavebs. 
grafitiT SesaZlebelia, davfaroT qvis, TabaSiris, 
aseve, sxva msgavsi sagnebis zedapiri, Tu gvinda maT 
mivaniWoT metaluri an rkinis ieri. didi raodenobiT 
ixmareba fanqrebis dasamzadeblad. amisaTvis mas ureven 
Tixas, aZleven formas da wvaven. fanqris feri da simagre 
damokidebulia grafitisa da Tixis Sefardebaze, aseve 
 gamowvis temperaturaze. fanqrebis sawarmoeblad 
gamoiyeneba yvelaze sufTa, amorfuli struqturis 
grafiti. 

oqro  Au. oqro warmoadgens erTerT loTons, rome
lsac adamiani icnobs uZvelesi droidan. is sufTa saxiT 
iSviaTad gvxvdeba. simagre  2,53,0, Wedadi da wevadia, 
feri  oqrosferi yviTeli an metaluri yviTeli. swored 
aseTi monacemebis gamo mas samxatvro saqmeSi xSirad 
iyeneben. oqrosagan damzadebuli folga anu kilita 
(furceli) umciresi (100 nanometri da naklebi) sisqisaa, 
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mis warmoebas didi xnis istoria aqvs. cnobilia, rom 
CineTSi is 1700 wlis win daamzades. 

oqros folga Zveli droidan gamoiyeneba xatwerasa da 
saeklesio mxatvrobaSi. gruntis mooqroveba da oqros 
Saravandedi aucilebeli elamentebia wmindanis xatis 
werisas. mxatvrobaSi, aseve, gamoiyeneba oqros fxvnili 
 gadamuSavebuli oqros furclebi  rogorc yviTeli 
pigmenti. 

saqarTveloSi oqros fxvnils erTerTi meTodis mi
xe dviT, furclovani oqrosagan amzadebdnen. oq ros 
Txeli fena, masiuri oqrosagan gansxvavebiT, me qanikuri 
zemoqmedebis Sedegad advilad ifSvneboda da ileseboda. 
oqros firfitebs Zalian didxans fxvni dnen marmariloze 
da Semdeg funjiT agrovebdnen. wvrildispersiuli 
fxvnilis  SereviT SemkvrelTan (gu mi arabiki, Tevzis webo 
da sxv.) amzadebdnen sawersaRebavs e. w. „oqros melans“, 
an ufro Zveli ganmartebiT,  „oqros wyals“ (dasaxeleba  X 
saukuneze adreulad aris miCneuli), romliTac werdnen 
mdidrulad Semkobili wignis teqstis garkveul nawils, 
zogjer   saTaurebsa  da  striqonis  dasawyisebs. 

oqros daqucmacebis meore meTodis mixedviT, Tavda
pirvelad oqro ixsneba e. w. „samefo xsnarSi“ (HNO3 3HCl). 
miRebuli xsnariT iJRinTeba dolbandi, romelsac 
aSrobdnen, wvavdnen da namwvavs recxavdnen. am gziT 
miRebuli wvrildispersiuli oqros fxvnili, romelsac 
Cveulebriv sxvadasxva sagnebis mSralad mooqrovisaTvis 
iyenebdnen, SesaZloa oqros melnis dasamzadebladac 
iqnes gamoyenebuli. 

qrizokola CuSiO3∙nH2O. n daaxloebiT oris tolia. 
berZnulad „qrizos“ oqro, „kola“ webos niSnavs. 
plinius ufrosi mas moixseniebs, rogorc „oqros webo“ 
da gvamcnobs, rom saxeli ewoda im nivTierebasTan 
msgavsebis gamo, romelsac iyenebdnen oqros misakrobad. 
qimiuri Semadgenloba cvalebadia, xSirad Seicavs 
aluminis, rkinisa da fosforis Jangs. feri cisferi, 
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momwvano cisferi an molurjo. fxvnilis feri momwvano 
cisferia, simagre  2, xvedriTi wona  22,3. qrizokola 
spilenZis sabadoebis Jangvis zonis tipiuri mineralia. 

qrizokola, iseve, rogorc malaqiti, mxatvrobaSi 
cnobilia antikuri droidan, mas iyenebdnen mwvane 
feris pigmentis dasamzadeblad. Tumca, malaqitis 
msga vsad is tradiciul nedleuls ar warmoadgens. 
misi fxvnilisaTvis, malaqitisagan gansxvavebiT, dama
xasiaTebeli aris cisferi tonebi, romelic narCundeba 
Zalian wvrildispersiuli fxvnilis SemTxvevaSic ki. 
zeTis  saRebavebSi  iCens  lesirebisaTvis   saWiro Tvi 
sebebs (gardatexis  maCvenebeli 1,6).  masSi  arse buli 
minarevebis mixedviT  cnobilia sxvadasxva da  saxelebiT: 
spilenZis mwvane, spilenZis cisferi, siliciumiani  
malaqiti  da sxv. 

firuzi CuAl6 (PO4)4 (OH)8 ∙ 5H2O xuTwylian fosfats 
wa  rmoadgens. dadgenilia nairgvari minarevebi. feri: 
cisferi, vaSlisebri mwvane, momwvanonacrisferi. 
simagre  56, sakmaod msxvrevadia, xvedriTi wona  2,6
2,8. iyeneben sxvadasxva samkaulis dasamzadeblad. misi 
mxatvrobaSi gamoyenebis SemTxvevebi literaturaSi 
naklebadaa da rogorc pigmenti, TiTqmis ar moixsenieba. 
saqarTveloSi firuzi moipoveba bolnisis madnian 
raionSi.  amitom  CvenTan  mcire raodenobiT misi 
gamoyeneba xdeba, ZiriTadad, xatwerasa da saeklesio 
mxatvrobaSi. firuzs naklebad aqvs pigmenturi Tvi
sebebi, amis gamo misi moxmareba sakmaod rTuli da 
Sromatevadia. firuzi mdgradi mineralia da sasiamovno 
feriT gamoirCeva. 

iaspi. iaspi anu eSma kvarcis farulkristalur sa
xesxvaobas miekuTvneba, iseve rogorc qalcedoni 
da aqati. maTgan gansxvavebiT, mdidaria minarevebiT 
da mWidro, masivuri aRnagobiT gamoirCeva. is erT
erTi farTod gavrcelebuli feradi qvaa, romelsac 
pirvelyofili adamianic ki icnobda. is, ZiriTadad, 
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sanaxelavo qvad gamoiyeneba. aRsaniSnavia, rom XIX 
saukunemde iaspad iwodeboda sxvadasxva feris gau
mWvirvale qvebi, nefritis CaTvliT. dResac am terminis 
gageba xdeba sxvadasxvanairad, magram mis qveS yvela 
SemTxvevaSi igulisxmeba umetesad kvarcisagan Semdgari 
qani, romelsac farulkristaluri agebuleba aqvs (ix.  
gv. 164) 

a. e. fersmanis mixedviT, tipiuri iaspi aris kva
rcis mcire nawilakebisagan Semdgari agregati, ro
melic Secementebulia kvarciT an qalcedoniT da 
gamdidrebulia sxvadasxva minarevebiT, umetesad  rkinis 
JangiT. is, aseve, SeiZleba Seicavdes Tixur minarevebsac. 
warmoSobiT danaleqi an metamorfulia. 

iaspi sxvadasxva tonis wiTeli, yviTeli, mwvane da sxva 
feris SeiZleba iyos. feri da simagre damokidebulia mis 
Sedgenilobaze, ZiriTadad minarevebze. fxvnilis feri, 
rogorc wesi, ar emTxveva garegnul fers. agebulebidan 
gamomdinare, is araaqtiuria mJavebSi da tuteebSi. 

saqarTveloSi iaspi mravlad moipoveba. mas Cven vi
yenebT, rogorc sxvadasxva tonalobis wiTeli da 
yvi  Teli pigmentis nedleuls. simagris gamo misi pi
gmentur saxemde dayvana sakmaod Srometevadi saqmea. 
xSirad moiTxovs gamdidrebas  mTlini masidan erT feri 
nawilebis amokrefas da gasufTavebas. Cvens sinamdvileSi 
iaspis moxmarebas TiTqmis ocwliani isto ria aqvs. 
gamoyenebulia sxvadasxva taZrebis mosa xatad qveynis 
yvela kuTxeSi. ZiriTadad, temperis saRebavebSi viyenebT, 
Tumca misi qimiuri inertulobidan gamomdinare, 
SesaZlebelia misi gamoyeneba mxatvrobis yvela te
qnikaSi, maT Soris  freskaSi. dafarvisunarianoba da 
sxva pigmenturi Tvisebebi damokidebulia rkinis Jangis 
Semcvelobaze. swored am parametris gaTvaliswinebiT 
xdeba misi SerCeva  mopoveba. 

garda iaspisa, bunebrivi pigmentis masalad Sesa
Zle belia, gamoviyenoT sxvadasxva Seferilobis vu
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lkanuri (ZiriTadad efuzuri) warmoSobis qanebi, 
romlebic garkveuli raodenobiT Seicaven rkinis Jangs 
an sxva mRebavi elementis raime naerTs. amis magaliTia 
neapoluri yviTeli, romelic vulkanuri warmoSobis, 
Zalian lamazi yviTeli feris pigmentia. mas moipovebdnen 
XIV saukunidan italiaSi, neapolTan axlos, vulkan 
vezuvis ZirSi. XIX saukunidan sabado amoiwura da misi 
moxmarebac Sewyda. Tumca misi gavleniT momdevno 
periodSi Seiqmna misi msgavsi tyviastibiumis Semcveli 
xelovnuri pigmenti, imave dasaxelebiT. 

Cvens qveyanaSic gvxvdeba sxvadasxva Sedgenilobisa 
da warmoSobis qanebis gamosavlebi (efuzivebi, tufebi 
da sxv.), romelTa mopoveba  gasufTavebiT, damuSavebiT, 
SesaZlebelia, miviRoT movardisfro wiTelidan Rrma 
wiTlamde Seferilobis maRali xarisxis pigmentebi. 

4.3. xelovnuri mineraluri pigmentebi 

uZvelesi droidan dRemde periodulad icvleboda 
mxatvrobaSi gamoyenebuli xelovnuri pigmentebis 
saxeebi, qimiis ganviTarebis kvalobaze ixveweboda maTi 
miRebis wesi, iqmneboda uaxlesi naerTebi, procesi 
grZeldeba dResac. 

Tanamedrove pirobebSi xelovnurad miRebuli orga
nuli da araorgenuli pigmentebis didi arCevania. 
bazarze, ZiriTadad, iyideba sxvadasxva qveynidan Semo
tanili mravali saxis masala, rogorc mSrali  pigmentis 
fxvnili, aseve gamzadebuli  saRebavis sistemis sa
xiT. dainteresebul pirs didi sifrTxile marTebs 
maTi arCevisas. sasurvelia, kargad gaecnos pigmentis 
warmomavlobas, mis qimiur Sedgenilobas, saRebavSi 
Semaval sxva komponentebs da gansazRvros maTi Tavse
badoba sakuTar interesTan. 
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mimdinare periodSi xatwerasa da saeklesio mxa
tvrobaSi naklebad iyeneben gamzadebul saRebavs, 
umetesad TviTon xatmwerebi amzadeben saRebavs kve
rcxis gulis bunebrivi emulsiis safuZvelze Sesabamisi 
danamatebiT. rac Seexeba pigments, sasurvelia bune
brivis moxmareba, Tumca maTi simcirisa da siZviris gamo 
xSirad arCevani keTdeba xelovnur naerTebze. arsebobs 
xelovnuri pigmentebis didi CamonaTvali, romlebic 
Zalin bevri dadebiTi TvisebiT xasiaTdeba, isini 
Rirseulad Caenacvlnen bunebriv analogebs da zogierT 
SemTxvevaSi ukeTesi maxasiaTeblebiTac ki gamoirCevian. 
zogierTi aseTi pigmentis mdgradoba istoriuli 
gamocdilebiTac aris dadasturebuli. xelovnuri 
pigmentis SerCevisas aucilebelia, ganisazRvros misi 
Sesabamisoba saRebavis sistemasTan (pigmenti, Semkvreli 
da sxv). amisaTvis aucilebelia misi Tvisebebisa da 
qimiuri Sedgenilobis garkveva an ukve gamocdili 
pigmentis SeZena. 

qvemoT mocemuli pigmentebis sakmao nawilis gamo
yeneba SezRudulia, xolo zogierTi aRar gamoiyeneba, 
ukeTesi analogis Seqmnis gamo. umetesobas xangrZlivi 
istoriis manZilze ar daukargavs mniSvneloba da 
dResac aqtualuria. aris uaxlesi pigmentebic, ro
mlebic mxolod axla ikideben fexs mxatvrobaSi. 
yvela SemTxvevaSi, maTi Tvisebebis, Sedgenilobis 
da gamoyenebis istoriis codna aucilebelia, raTa 
damwyebma xatmwerma gaakeTos swori arCevani. 

daxasiaTebuli xelovnuri pigmentebis klasifikacia 
mocemulia ZiriTadi ferebis mixedviT. 
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4.3.1. TeTri pigmentebi 

tyviis TeTra. tyviis TeTra TeTri feris pigmentia. 
masze damzadebuli saRebavebi moixsenieba uZvelesi 
droidan da igi mravali cnobili avtoris SromebSia 
aRwerili. qimiuri Semadgenloba  2PbCO3 ∙ Pb(OH)2. 
misi miRebis wesi pirvelad aRwera berZenma eqimma 
dioskoridma. tyviis TeTras maSin iRebdnen liTonur 
tyviaze Zmris mJavas moqmedebiT. miRebul nivTierebas 
berZnebi iyenebdnen sxvadasxva daniSnulebiT. 

cnobilia, rom dioskoridis garda tyviis TeTras 
Sesaxeb informacia gvxvdeba vitruviusis da pli
niusis SromebSi, sadac aRwerilia am nivTierebis mi
Re bis praqtikuli  wesi.  es  meTodi   didxans   Se
mo  rCa  kacobriobas.  igi TiTqmis ucvleli iyo 
XVIXVII saukunemde. XVI saukunidan tyviis TeTraze 
mo Txovnilebis gazrdam bunebrivad daayena sakiTxi 
misi warmoebis gafarToebisa,  ris  Semdeg  warmoebis  
qarxnuli wesi dainerga. 

qarxnuli wesi pirvelad SemoiRes holandiaSi da 
mas holandiuri meTodi uwodes.  specialur qoTnebSi, 
romelSic asxamdnen ZmarmJavas da aTavsebdnen Txel 
furclovan  tyvias,   afarebdnen  tyviisave firfitebs 
da dgamdnen erTmaneTze sarTulebad, romelic 
ifareboda winaswar momzadebuli cxenis nakeliT. 
nakelis lpobis procesSi gamoiyofoda  siTbo,  amiT 
qoTnebSi inarCunebdnen saWiro temperaturas.  te
mperaturis  moqmedebis  Sedegad  Zma rmJava,    naxSirmJava 
da wylis orTqli  intensiurad  moqmedebdnen  procesis  
mimdinareobaze, ris Sedegadac metaluri tyviidan 
miiReba tyviis ZiriTadi  naxSirmJava  marili.

ramdenime saukunis ganmavlobaSi (13001900 ww.) 
tyviis TeTra Seucvlelad gamoiyeneboda TiTqmis yve
la evropeli mxatvris SemoqmedebaSi, mas iyenebdnen 
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mxatvrobis yvela teqnikaSi. XVIII saukunemde tyviis 
TeTra iyo erTaderTi TeTri feris pigmenti, romelic 
Seucvlelad gamoiyeneboda dazgur mxatvrobaSi. mas 
intensiurad  iyenebdnen  saqarTveloSic, dafiqsi
re bulia Zveli drois mravali xatisa da freskis sa
Rebavebis SemadgenlobaSi. 

tyviis TeTras aRmoCena saRebavSi SesaZlebelia 
re  ntgenoskopiuli analiziT, elementi tyviis mier 
rentgenis sxivebis farTo diapazonis STanTqmis gamo. 
tyviis TeTra muqdeba (Savdeba) haerSi Warbi Ta visufali 
gogirdis arsebobisas, warmoiSoba H2S. im pigmentebs, 
romlebic Seicaven gogirds Tavisufali saxiT (Zi
ri Tadad  sulfidebi),  SeuZliaT  gamoiwvion misi 
gaSaveba. aseTi  SemTxvevebi qarTul saeklesio kedlis 
mxatvrobaSi arc Tu iSviaTia, amis magaliTad  gamodgeba 
udabnos monasteris ramdenime freska. 

tyviis TeTra gamoirCeva maRali dafarvis unariT, 
mdgradia Suqis mimarT. zeTtevadoba 710 grami. igi 
saRebavSi Sreba mTel sisqeze Tanabrad. xasiaTdeba 
gardatexis maRali maCvenebliT (2,02). marilmJavasTan 
moqmedebiT warmoSobs tyviis marils  (PbCl2)  da gamoyofs 
naxSirorJangs. igi aseve reagirebs natriumis tutesTan. 
tyviis TeTra SesaZlebelia, gamoviyenoT yvela saxis 
SemkvrelTan, romelic ar Seicavs gogirds Tavisufali 
saxiT. 

tyviis TeTras freskaSi gamoiyeneba problematuria 
Camqral kirTan (tute garemo) misi urTierTqmedebis 
gamo. rac Seexeba kvercxis guls, Sua saukuneebis 
dazgur mxatvrobaSi, romelic Sesrulebulia kvercxis 
temperiT, is SesaniSnavad aris Semonaxuli. 

adamianis organizmze mavne zemoqmedebis gamo misi 
gamoyeneba dRes Zalze Semcirebulia (gansakuTrebiT 
saSiSia misi mtveri). miT umetes, rom Seqmnilia sxva kargi 
xarisxis TeTri pigmenti. Tumca Zalian bevri dadebiTi 
Tvisebisa (Suqmedegoba, dafarvis maRali unari da 
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sxv.) da misi istoriuli misiis gaTvaliswinebiT mas 
gansakuTrebul SemTxvevebSi mainc moixmaren. 

TuTiis  TeTra.  TuTiis TeTra anu TuTiis Jangi  (qi
miuri formula  ZnO)  gavrcelebulia, rogorc Te
Tri damfaravi pigmenti. is cnobili iyo jer kidev 
Cveni welTaRricxvis I saukuneSi. berZnebi TuTiis 
Jangs Rebulobdnen, rogorc damatebiT produqts 
metalurgiuli procesis dros da iyenebdnen medicinaSi. 

TuTiis Jangis, rogorc damfaravi pigmentis 
gamoyenebas safuZveli Caeyara XVIII saukunis pirveli 
naxevridan, xolo misi samrewvelo daniSnulebiT 
damzadeba daiwyo XIX saukunis bolos. 

TuTiis TeTra Zalian msubuqi, wvrildispersiuli, 
maRali siTeTris mqone fxvnilia, Zalian susti 
mocisfro elferiT. TeTra mdgradia haerze, Tumca 
xangrZlivi zemoqmedebis Semdeg haeridan ierTebs 
wyals da naxSirbadis orJangs, ris gamoc yalibdeba 
kristaluri aRnagobis naxSirmJava TuTia, romelic 
xasiaTdeba naklebi dafarvis unariT. aucilebelia, 
TeTras fxvnili SevinaxoT kargad daxurul WurWelSi. 
Tavisufal gogirdTan is ar Savdeba, tyviis TeTrasagan 
gansxvavebiT, warmoSobs TeTri feris gogirdovan 
TuTias (TuTiis sulfidi). 

cinkis TeTras Sereva SesaZlebelia TiTqmis yvela 
sxva pigmentTan. Zalian kargia temperaSi, akvarelSi, 
guaSSi, pastelSi. zeTTan naklebad gamosadegia, ra
dgan tyviis TeTrasagan gansxvavebiT, xasiaTdeba 
maRali zeTtevadobiT (2024 g.), cudad Sreba da sqeli 
fenis SemTxvevaSi iwvevs saRebavis fenis daskdomas, 
gansakuTrebiT qveda fenebSi. 

atmosferuli agentebis mimarT, tyviis TeTrasTan 
SedarebiT, xasiaTdeba naklebi medegobiT, haerze 
ifi teba advilad. aseve, naklebi aqvs dafarvis una ri   
(gardatexis   maCvenebeli  2,0).  aramdgradia   ultra
iis feri gamosxivebis mimarT. TuTiis TeTra ixsneba 
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marilmJavaSi da natriumis tuteSi. TeTri Selaqi masTan 
Sexebisas wiTldeba, amitom ar SeiZleba im gruntis an 
saRebavis fenis izolireba SelaqiT, romelic Seicavs 
aRniSnul TeTras. 

cinkis TeTras, rogorc wesi, mcire raodenobiT 
amateben carcis grunts siTeTris da dafarvis unaris 
mosamateblad. 

mimdinare periodSi TuTiis TeTras samxatvro 
saqmeSi aqvs igive mniSvneloba rogorc tyviis TeTras, 
gamoyenebis mxriv Warbobs kidevac mas. TuTiis TeTra 
naklebad mavnebelia adamianis organizmisaTvis. 

miuxedavad zemoT CamoTvlili uaryofiTi Tvi
sebebisa, igi erTerTi myari (mdgradi) pigmentia, 
romlis Sereva SesaZlebelia sxvadasxva SemkvrelTan 
TiTqmis yvela saxis samxatvro saRebavis mosamzadeblad. 
praqtikaSi ukeTes Sedegs iZleva misi Sereva tyviis 
TeTrasTan. am SemTxvevaSi isini erTmaneTs gadascemen 
dadebiT Tvisebebs. 

titanis TeTra. is TeTri, odnav moyviTalo an mo
nacisfro ieris pigmentia, qimiuri formuliT TiO2. mis 
sawarmoeblad sawyis nedleuls umetesad warmoadgens 
minerali ilmeniti (FeTiO3). titani dedamiwis qerqSi 
gavrcelebul  elementTa  aTeulSi  Sedis,  amitom bu
nebaSi arc Tu iSviaTad gvxvdeba misi sabadoebi. aR
saniSnavia titanis Semcveli Semdegi mineralebi; 
titanomagnetiti, titaniti, rutili da sxv. 

titanis TeTra absoluturad uvnebelia adamianis 
janmrTelobisaTvis, mdgradia haerisa da sxva atmo
sferuli movlenebis mimarT. samRebro saqmeSi misi 
gamoyeneba  1870 wels scades  amerikaSi,  xolo  1912   wli
dan amerikasa da norvegiaSi ukve iyenebdnen samxatvro 
daniSnulebiT. 

pigmenti   warmoadgens  Zalian  msubuq,  wvrildis per
siul fxvnils, maRali dafarvis unariT; erT kvadratul 
metr farTobze 4045 grami mza saRebavSi, srul dafarvas 
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iZleva (gardatexis maCvenebeli  2,55). dafarvis maRali 
unari da intensivoba saSualebas iZleva, titanis 
JangTan gamoyenebuli iqnas Semavsebeli, am mizniT 
umetesad ixmareba blanfiqsi, bariti  bariumis TeTra 
(BaSO4). baritis Setana titanis TeTraSi dasaSvebia 70%
mde. am mizniT SesaZlebelia kargi xarisxis TabaSiris 
gamoyenebac.  garda  samxatvro  saqmisa  titani ga mo
iyeneba, aseve, emalSi. 

titanis TeTra qimiurad inertulia mJavebisa (mari
lmJava)  da   tuteebis  mimarT. zogierTi  zeTis  (se
lis  zeTi) saRebavSi Znelad Sreba, advilad ifiteba da 
iqercleba. ufro gamosadegia naklebad cximian tem
peraSi,  guaSSi,  akvarelSi,   pastelSi.  svel  kiris gru
ntze  misi  gamo yenebis tradicia  ar  arsebobs.  radgan 
tu teebSi  mdgra dia,  savaraudod,  misi  am  mizniT  gamo
yeneba   Sesa Zle belia. 

umetes organul pigmentTan Serevisas uferuldeba. 
araorganuli pigmentebidan umniSvnelo cvlilebas 
iwvevs misi Sereva yviTel da wiTel kadmiumTan, ko
baltTan, laJvardTan, ultramarinTan, yviTel kro
nTan. titanis TeTraze damzadebuli saRebavebiT Sesru
lebuli suraTis kopalis laqiT dafarvisas igi muqdeba 
garkveuli drois Semdeg. 

liToponis TeTra. xelovnurad miRebuli TeTri feris 
fxvnilia, Sedgeba gogirdovani TuTiisa da bariumis 
sulfatisagan Semdegi raodenobiT: ZnS – 30%, BaSO4 
– 70%. miiRes 1874 w. pirvelad miRebul masalas susti 
dafarvis unari hqonda, SemdgomSi dazustda miRebis 
meTodebi, kerZod, maRal temperaturaze gaxurebam da 
civi wyliT gacivebam sagrZnoblad gaaumjobesa misi 
xarisxi. 

liToponis TeTra xasiaTdeba maRali SuqmedegobiT da 
dafarvis unariT, tyviis TeTras msgavsad. aqvs mravali 
uaryofiTi Tviseba: zeTSi da fisian naerTebSi gazelisas 
swrafad icvleba, Savdeba tyviisa da spilenZis Semcvel 
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pigmentebTan Serevisas, unmiSvnelod ixsneba maril
mJavaSi da natriumis tuteSi. damaxasiaTebeli  Tvi
sebebis gamo  liToponis  TeTra   TiTqmis   ar gamoiyeneba 
samxatvro saqmeSi, Tumca zogierTi specialisti aR
ni Snavs misi TeTri feris gruntebSi gamoyenebis 
SesaZleblobas. 

sxva TeTri pigmentebi. samxatvro saqmeSi cnobilia sxva 
mravali TeTri feris masala, romelTac gamoyenebis 
xangrZlivi istoria gaaCniaT: carci, kirqva, TeTri Tixa 
(kaolini), kalciti, bariti, TabaSiri, kvarci, talki 
da sxva. aRniSnuli masalebi pigmenturi Tvisebebis 
uqonlobis gamo damoukideblad ar gamoiyenebian. 
maT moixmaren Semavseblad an sagrunte da sabaTqaSe 
masalebad.

4.3.2. yviTeli mineraluri 

pigmentebi 

stronciumis  kroni. qimiuri SedgenilobiT stro
n ci umis kroni warmoadgens stronciumis qromats 
 qrommJavis marils SrCrO4. igi maRaldispersiuli 
fxvni lia, limonisfer  yviTeli,  odnav momwvano el
feriT. dafarvis unari  7090 g/m2.  zeTtevadoba  4347 
g.  nawilobriv ixsneba wyalSi  daaxloebiT 0,8 g/lSi. 
mTlianad ixsneba araorganul mJavebSi da tuteebSi. 
temperaturis mimarT 10000C-mde mdgradia. ufro ma
Ral temperaturaze ka rgavs Jangbads da icvlis qimiur 
Sedgenilobas. Sesa Zlebelia, gamoyenebuli iqnas yvela 
saxis samxatvro saRebavis mosamzadeblad, misi Sereva 
sxva pigmentebTan dasaSvebia yviTeli kadmiumis garda. 
stronciumis kroni dRis sinaTlis mimarT naklebad 
mdgradia  iRebs mwvane tonalobas. iTvleba, rom misi 
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jgu fis pigmentebidan is yvelaze mdgradi da gamo
yenebadia samxatvro saqmeSi. 

stronciumis kroni pirvelad 1808 w. iqna miRebuli. 
samxatvro daniSnulebiT aqtiurad gamoiyeneboda XIX 
saukunis ganmavlobaSi. is gaerTianebulia pigmentebis 
jgufSi, romelTac msgavsi Tvisebebi axasiaTebs da 
xmarebaSic erTad Semovidnen. maT Soris aRsaniSnavia: 
tyviis yviTeli - PlCrO4, TuTiis kroni  ZnCrO4, bariumis 
yviTeli  BaCrO4. 

TuTiis kroni  ZnCrO4. warmoadgens TuTiis qromats. 
limonisferiyviTeli an momwvanoyviTeli ferisaa. 
misi uaryofiTi Tvisebaa, rom advilad icvlis fers 
 mwvandeba an Savdeba. advilad icvlis Sedgenilobas 
tyviis TeTrasTan, ultramarinTan, kobaltTan da sxva 
pigmentebTan Serevisas. 

bariumis yviTeli  BaCrO4. bariumis yviTeli advilad 
muqdeba sinaTleze, misi Sereva bevr pigmentTan cud 
Sedegs iZleva, maT Soris ultramarinTan, kobaltTan, 
tyviis TeTrasTan da sxv. dafarvisa da mikrobis unari 
Zalian dabalia, maTi gamoyeneba zeTTan ar SeiZleba. 

tyviis yviTeli  PPPlCrO4. (igivea, rac qromis yviTeli) 
ima ve TvisebebiT xasiaTdeba, rogoriTac zemoT 
aRwerili amave jgufis pigmentebi. narinjisferi saxeoba 
SedarebiT mdgradia da misi gamoyeneba SesaZlebelia 
freskaSi da kazeinis temperaSi. 

zemoT aRwerili kronebi bevri uaryofiTi Tvisebis 
gamo dRevandel pirobebSi SezRudulad gamoiyenebian. 
garda amisa, tyviis Semcveli saxeobebi toqsikurobiTac 
xasiaTdebian. 

masikoti.  masikoti tyviis Jangia PbO. feri narin
jisferiyviTeli. uZvelesi pigmentia, mas icnobdnen 
Zvel romSi xelovnuri sandarakis saxeliT. cnoblia, rom 
IV sSi Cven w. aRmde iyenebdnen egviptis mxatvrobaSi. 
ufro mogvianebiT mas daerqva saxeli tyviis TeTra. 



118

aseve cnobilia oqrosferi yviTelis, yviTeli surinjis, 
samefo yviTelis da sxva saxeliT. rusul mxatvrobaSi 
(XVXVI s.s.) moxsenebulia yviTeli surinjisa da 
gamomwvari tyviis TeTras saxeliT. masikoti ixsneba 
marilmJavaSi. qimiuri SedgenilobiT mineralebi tyviis 
gleti da masikoti erTnairia (PbO). erTmaneTisagan 
gansxvavdeba struqturuli aRnagobiT. masikoti miiReba 
tyviis TeTras gamowviT haeris Tanaobisas. 

masikoti aramdgradia ultraiisferi gamosxivebis 
mimarT, moqmedebs haerSi arsebul naxSirorJangTan 
tyviis karbonatis warmoSobiT. xasiaTdeba maRali da
farvis unariT (gardatexis maCvenebeli 2,672,54). 
masikoti Zlieri sikativia. XIX saukuneSi masikots inte
nsiurad iyenebdnen,  rogorc  yviTel  pigments,  Ziri
Tadad zeTis saRebavebSi. maxasiaTeblebidan gamomdinare  
misi gamoyeneba SeiZleba sxva SemkvrelTanac, kerZod, 
temperis saRebavebSi. SemdgomSi mas Caenacvla sxva 
ukeTesi Tvisebebis yviTeli pigmentebi. masikots di
di gamoyeneba hqonda dasavleT evropul  italiur, 
espanur, holandiur  mxatvrobaSi   (XVXVII ss.).  dRe
vandel pirobebSi aRniSnuli pigmenti SesaZlebelia 
gamoviyenoT, rogorc sikativi zeTiani laqebis dasa
mzadeblad. 

yviTeli kadmiumi. yviTeli kadmiumi, rogorc pi
gmenti mxatvrobaSi gamoCnda 1829 wlidan. qimiuri 
SedgenilobiT ZiriTadad kadmiumis sulfids  KdS 
wa rmoadgens. tonaloba damokidebulia masSi myari 
xsnaris saxiT Sereuli TuTiis sulfidis raodenobaze 
da fxvnilis Semadgeneli marcvlebis zomaze. sxvadasxva 
sawarmoebi uSveben 810 dasaxelebis yviTeli tonalobis 
gansxvavebuli qimiuri Sedgenilobis pigments. aRni
Snuli monacemebis mixedviT gamoiyofa Semdegi saxe
sxvaobebi: kadmiumi lomonisferi, naTeli kadmiumi, 
oqrosferiyviTeli da narinjisferiyviTeli kadmiumi. 

yviTeli kadmiumi mdgradi pigmentia. misi gamoyeneba 
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tyviis naerTebTan, romelic Seicavs gogirds Tavi
sufali saxiT, ar SeiZleba. arasasurvelia misi gamoyeneba 
spilenZis Semcvel naerTebTanac, mosaridebelia Sereva 
ultramarinTan, vazis SavTan da iisfer kobaltTan. 
naklebad mdgradia Ria yviTeli da muqi yviTeli 
saxesxvaobebi. 

yviTeli kadmiumi mdgradia gaxurebis mimarT 
3000Cmde. ufro maRal temperaturaze iwyebs daJangvas 
da icvlis fers, ar ixsneba tuteebSi, aseve ganzavebul 
marilmJavasa da gogirdmJavaSi, ixsneba koncentrirebul 
mJavebSi. yviTeli kadmiumis zeTtevadoba 2545 gra
mia. dafarvisunarianoba 3060 g/m2. gardatexis maCve
nebeli n=2,35-2,48. maRali tenianobisa da Jangbadis 
gavleniT advilad uferuldeba. misi dispersiuloba 
damokidebulia miRebis wesze. iyideba sxvadasxva xari
sxiT dispersiuli fxvnilebi. 

pigmenti miiReba kadmiumis, gogirdisa da TuTiis 
narevis (kazmis) mSralad gavarvarebiT. ingredientTa 
proporciaze da temperaturul reJimzea damokidebuli 
miRebuli pigmentis tonaloba. 

limonisferi, sxvadasxva yviTeli da narinjisferi 
saxesxvaobebi gamoiyeneba yvela saxis samxatvro saRebavis 
dasamzadeblad,  agreTve  freskasa  da  enkaustikaSi. 

yviTeli marsi. es pigmenti warmoadgens rkinis Jangis 
Semcvel xelovnur, Tumca bunebrivTan Zalian axlos 
mdgom pigments. mxatvrobaSi cnobilia XIX saukunis 
meore naxevridan. mas xelovnur oxrasac eZaxian, radgan 
qimiuri  SedgenilobiT axlos dgas masTan  Sedgeba 
rki nis Jangisa da Tixamiwisagan. bunebrivi oxrisagan 
gamoirCeva meti intensivobiT. 

yviTeli marsi xasiaTdeba maRali dafarvis unariT, 
intensiurobiT, mdgradobiT Suqisa da sxva garemo 
pirobebis mimarT, mdgradia, aseve, susti mJavebisa 
da tuteebis  mimarT.  aRniSnuli  saxelis qveS gae
rTianebulia ramdenime yviTeli tonalobis pigmenti  
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Ria yviTeli, muqi, naTeli yviTeli da sxv. zeTtevadoba 
 4060 grami. yviTeli marsi gamoiyeneba yvela saxis 
samxatvro saRebavis dasamzadeblad. 180-2000Cze 
gadadis wiTel ferSi. 275-3000C es procesi mimdinareobs 
Cqari wesiT. 

yviTeli marsis miRebis yvelaze martivi wesia go
girdmJava rkinis (FeSO4) damuSaveba Camqrali ki
riT Ca(OH)2 da gamoyofili naleqis daJangva rkinis 
Jangis hidratamde  FeO(OH) an Fe(OH)3. miRebuli masala 
warmoadgens Sualedur produqts wiTeli, narinjisferi 
da yavisferi marsis misaRebad, romelic, rogorc zemoT 
aRvniSneT, miiReba am naerTis gamowviT sxvadasxva tempe
raturaze. 

kobaltis yviTeli.  warmoadgens kobaltisa da azot
mJavas urTierTqmedebis produqtis, kobaltis wylian 
nitratis CO(NO3)2 . 6H2O da kaliumis nitratis KNO3 
narevs. damaxasiaTebelia lamazi, naTeli yviTeli 
feri. aRniSnuli pigmenti dabali dafarvis unariT 
gamoirCeva, mdgradia sinaTlis mimarT, iSleba mJavebSi 
da tuteebSi. wyalSi ixsneba nawilobriv. zeTis sa
RebavebSi gamousadegaria, maRali zeTtevadobis gamo 
gaSrobisas muqdeba. misaRebia misi gamoyeneba akvarelSi. 
umetes araorganul  pigmentebTan  Serevisas mdgradia. 
misi Sereva ultramarinTan ar SeiZleba  iwvevs gau
ferulebas. 

aRwerili pigmenti, romelic mxatvrobaSi Semovida 
18601880 wlebidan, miekuTvneba erTerT Zvirad 
Rirebul pigments da amis gamo iSviaTad gamoiyeneba. 

4.3.3. wiTeli mineraluri pigmentebi 

wiTeli kroni. xasiaTdeba mkveTri wiTeli feriT, am 
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niSnis mixedviT mas avstriul kinovarsac uwodeben. 
pigmenti miekuTvneba tyviis naerTs (tyviis qromati)  
qimiuri formuliT PbCrO4 . PbO. cnobilia sxvadasxva 
saxelebiT: wiTeli qromi, wiTeli kroni da sxv. miRebis 
mravali wesi arsebobs: erTerTia yviTeli qromis 
damuSaveba  tuteSi.  sxvadasxva fers, erTi da imave qi
miuri Sedgenilobis SemTxvevaSi ganapirobebs pigmentis 
fxvnilis Semadgeneli marcvlebis zoma. narinjisferi 
wvril marcvlovania, wiTeli Seicavs SedarebiT msxvil 
kristalebs, romelsac qerclis forma aqvs. nawilakebis 
zomis gamo wiTeli kronis intensiuroba SedarebiT 
dabalia. wiTeli kroni gacilebiT mdgradia yviTel 
kronTan SedarebiT. xasiaTdeba maRali dafarvis unariT 
4560 g/m2. fers icvlis haerze, sxva atmosferuli 
agentebis mimarT mdgradia. is aqtiurad gamoiyeneboda 
XIX saukuneSi. rogorc tyviis naerTi, toqsikurobis 
gamo dRes iSviaTad gamoiyeneba. 

aqve SeiZleba aRvniSnoT tyvia-molibdenis kroni, 
romelic miRebuli iqna 1933 wels da garkveul periodSi 
didi gamoyenebiT sargeblobda lamazi, naTeli 
wiTeli feris gamo. igi warmoadgens tyviis qromatis, 
sulfatisa da   molibdenatis  izomorful   narevs.     
feri ganisazRvreba Semadgeneli naerTebis pro po
rciiT. gamoiyofa Semdegi damaxasiaTebeli ferebi: na
rinjisferiwiTeli,  wiTeli,  Ria wiTeli,   muqi wiTeli. 
dafarvis unarianoba 2030 g/m2. 2000Cmde gaxurebisas 
mdgradia. 

wiTeli kadmiumi. wiTeli kadmiumi warmoadgens ka
dmiumis selenidisa da kadmiumis sulfidis myar xsnars, 
formuliT  CdS ∙ nCdSe. feri damokidebulia narevSi 
selenidis raodenobaze da meryeobs narinjisferidan 
mkveTr  naTel wiTlamde. rac metia selenidi, miT mkve
Tria wiTeli Seferiloba. pigmenti miRebuli iqna 1910 
wels da am droidan intensiurad gamoiyeneba samxatvro 
daniSnulebiT. mdgradobiT is aRemateba yviTel krons. 
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praqtikaSi gamoiyeneba 5 sxvadasxva wiTeli feri: 
narinjisferi, narinjisferiwiTeli, naTeli wiTeli, 
Ria wiTeli, muqi wiTeli. yvela dasaxelebuli saxe
sxvaoba gamoirCeva maRali dispersiulobiT, Suqis, 
si nestis da sxva atmosferuli movlenebis mimarT 
mdgradobiT. gamZlea temperaturis mimarT. mJavebSi 
iSleba  gogirdwyalbadis  gamoyofiT. 

wiTeli kadmiumi feris mixedviT axlos dgas si
n gu rTan, Tumca misgan gamoirCeva mdgradobiT 
rogorc sufTa saxiT, aseve sxva saRebavebTan narevSi. 
maRali dispersiulobis gamo SeiZleba gamoviyenoT 
SemavsebelTan erTad. zeTtevadoba 1823 grami. dafarvis 
unarianoba 3050 g/m2. sxva pigmentebisa da yvela saxis 
makavSireblis mimarT wiTeli kadmiumebi inertulia. 
problemuria misi Sereva tyviis da spilenZis Semcvel 
pigmentebTan. makavSirebelTan advilad ileseba da 
gvaZlevs  msubuq,  samuSaod  sasiamovno   pastas. ga
moiyeneba yvela saxis samxatvro saRebavis dasa mza
deblad,  agreTve  freskasa da enkaustikaSi. 

aRiarebulia, rom is Caenacvla singurs, Tumca 
yovelTvis kargi xarisxis kadmiumi ar iyideba  xarisxi 
damokidebulia miRebis wesze. singuri, romelsac 
gamoyenebis mravalsaukunovani istoria aqvs, gacilebiT 
mdgradia, vidre naklebi xarisxis wiTeli kadmiumi. 

singuri (kinovari) xelovnuri. singuri XIIXIV sau
kuneebamde gamoiyeneboda bunebrivi saxiT, Semdeg 
daiwyes misi xelovnurad miReba sxvadasxva meTodiT. 
xelovnur singurs aqvs naTeli wiTeli feri. minarevebis 
raodenobisa da ragvarobis mixedviT 15 mde sxvadasxva 
tonalobis wiTeli feris pigmentis miRebaa SesaZlebeli. 
maT axasiaTebT kargi dafarvis unari, intensiuroba da 
mJavebis mimarT medegoba, ixsneba mxolod e.w. „samefo 
xsnarSi“ (HNO3 3HCl). 

xelovnuri singuri naklebad Suqmedegia. yvela sa
xeobis singuri adre Tu gvian ganicdis damuqebas  



123

Savdeba. aRniSnulis gamo da imis gamoc, rom vercxlis
wyali momwamvlelia, samxatvro saqmeSi gamoiyeneba 
SezRudulad. am faqtze gavlenas axdens misi siZvirec. 
xelovnuri da bunebrivi singuri TvisebebiT TiTqmis 
erTmaneTis identuria. 

wiTeli marsi. rkinis Jangis Semcveli wiTeli feris 
pigmenti miiReba, erTi mxriv, yviTeli oxras gamowviT 
sxvadasxva temperaturaze da isini cnobili arian 
xelovnuri wiTeli Tixis (oxra) saxeliT. maTi tonaloba 
damokidebulia sawyisi oxras Semadgenlobaze da 
gamowvis temperaturaze. maT samxatvro saqmeSi didi 
gamoyeneba aqvT. 

meore mxriv, xelovnuri rkinis Jangis Semcveli pi
gmentebi iwarmoeba rkinis xelovnuri marilis gamowviT. 
miRebuli produqti cnobilia wiTeli marsis saxeliT. 
misi miReba xdeba gogirdmJava rkinis (FeSO4) gamowviT 
7000Cze. miRebuli produqti warmoadgens sufTa rkinis 
Jangs (Fe2O3) da gamoirCeva maRali intensiurobiTa 
da dafarvis unariT. am TvisebebiT is saukeTesoa am 
jgufis sxva pigmentebs Soris. mdgradia Suqis da sxva 
garemo pirobebis mimarT. usafrTxoa sxva pigmentebTan 
Serevisas. wiTeli marsi gamoiyeneba yvela saxis samxa
tvro saRebavis dasamzadeblad. wiTeli marsi xmarebaSi 
Semovida XIX saukunis meore naxevridan da dResac 
warmatebiT gamoiyeneba. 

am jgufis pigmentebidan adgilmdebareobisa Tu sxva 
damaxasiaTebeli niSnis mixedviT cnobilia Semdegi 
saxesxvaobebi: 

induri wiTeli. cnobilia TeTrasTan Serevisas iisferi 
tonalobiT. is warmoadgens TiTqmis sufTa rkinis Jangs 
(Seicavs 9099%). cnobilia intensivobiTa da kargi 
dafarvis unariT. 

kaput mortumi. cnobilia naTeli da muqi saxesxvaobebi, 
misTvis damaxasiaTebelia meti iisferi tonaloba, vidre 
es aqvs indur wiTels. 
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narinjisferi marsi. miiReba yviTeli marsis gamowviT. is 
Seicavs garkveuli raodenobis kirs, xasiaTdeba cocxali 
tonalobebiT, romliTac is aRemateba gamomwvar oxras 
da wiTel Tixas. 

inglisuri wiTeli. imave jgufis (marsebis) warmoma
dgenelia. garegnuli saxiT hgavs naturalur wiTel 
oxras. Seicavs Semavseblebs  carcs da TabaSirs. es 
pigmenti XIX saukunis meore naxevarSi gaxda cnobili 
da sayovelTao mowoneba daimsaxura. arsebobs misi 
bunebrivi analogi, romelic cnobilia saxeliT  
inglisuri wiTeli naturaluri, ZiriTadad Seicavs 
mineral hematits. naturaluri saxeoba SedarebiT adre 
iyo cnobili. mas farTod iyenebdnen XVIXVII saukunis 
italieli, espaneli da holandieli mxatvrebi. 

inglisuri wiTeli, rogorc danarCeni sxva marsebi, 
mxatvrobis yvela teqnikaSi gamoiyeneba. 

zemoT aRwerili xelovnuri rkinis Jangis Semcveli 
pigmentebi (marsebi) gamoirCevian Zalian bevri dadebiTi 
TvisebiT, ris gamoc interesi maT mimarT didia. isini 
ixmarebian mxatvrobis yvela teqnikaSi, yvelanairi 
saRebavis dasamzadeblad. maTi gaiafebis mizniT zogjer 
gamoiyenebian SemavsebelTan erTad (e. w. saswavlo pi
gmentebi), xSirad Sereuli aqvT 50% mde TabaSiri an sxva 
TeTri pigmenti. 

sxva wiTeli pigmentebi. uZvelesi droidan mxatvrobaSi 
gamoiyeneboda tyviis surinji, romelic qimiurad 
tyviis Jangs (Pb3O4) warmoadgens. mas iyenebda yvela 
drois, skolisa da qveynis warmomadgeneli mxatvrobis 
sxvadasxva teqnikaSi. cnobilia mravali gansxvavebuli 
saxeliT: sandaraki, parizis wiTeli, inglisuri surinji 
da sxv. misTvis damaxasiaTebelia monarinjisfro  
wiTeli feri. dRes tyviis surinji ise, rogorc tyviis 
Semcveli sxva pigmentebi, TiTqmis ar gamoiyeneba. 

garda aRwerilisa mxatvrobaSi gmoiyeneboda ram
denime cxoveluri an mcenareuli warmoSobis wiTeli 
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feris pigmenti: gumi-laqi (igive Selaqi) aris erTgvari 
mwerebis gamonayofi. isini binadroben indoeTSi gavrce
lebul foTlovan mcenareebze, romlidanac iwoven 
siTxes. gamoyofili Txevadi masa haerze iJangeba da 
miiReba gumilaqi, romelic svel mdgomareobaSi aseTi 
Sedgenilobisaa: fisi 75%, cvili 5%, mRebavi nivTiereba 
6%, danarCeni wyali da sxva meqanikuri minarevebia. Tu 
gumilaqs mRebavi nivTiereba moSordeba, miiReba kargi 
xarisxis fisi  Selaqi. rogorc mRebavi nivTiereba, 
is xSirad gamoiyeneboda karminTan erTad, romelic, 
aseve, cxoveluri warmoSobisaa  iwarmoeba meqsikaSi 
gavrcelebuli mwerebisagan. karmini naklebad 
Suqmedegia. SedarebiT mdgradia zeTSi. (karmini xasxasa 
wiTeli feris saRebavia, misi qarTuli sinonimia Wiaferi). 

wiTeli kobalti. arsebobs ori saxesxvaoba  wiTeli 
kobalti da vardisferi kobalti. cnobilia XIX sakunidan. 
qimiuri Sedgeniloba aseTia CO3∙(AsO4)2 . wiTeli da 
vardisferi kobalti mdgradi pigmentebia. dRes isini 
gamoiyenebian Zalian SezRudulad. 

4.3.4. mwvane mineraluri 

pigmentebi 

mwvane qromi (qromis Jangi). qromis Jangi pirvelad 
miiRes 1793 wels. mxatvrobaSi misi gamoyeneba iwyeba 1862 
wlidan. miiReba qromkaliumiani marilis (qrompikis) 
gamowviT gogirdTan erTad da miRebuli masalis 
garecxviT cxel wyalSi. misi damaxasiaTebeli feria 
zeTisxilisferi mwvane. pigmenti maRaldispersiuli 
fxvnilia, kargi dafarvis unariT. zeTtevadoba  18
25 grami. Termomedegia, iSleba mxolod 10000Cze. 
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intensiurobis maRali maCveneblis gamo misi gamoyeneba 
SesaZlebelia SemavsebelTan erTad, dasaSvebia 7075%
mde Semcvelobis narevi. 

pigmenti cnobilia sxvadasxva dasaxelebiT: uwylo 
qromis Jangi, cecxlovani mwvane, mwvane kroni da sxv. 
mxatvrobaSi yvelaze faseulia muqi mwvane tonalobis 
saxeobebi. mdgradia Suqisa da sxva garemo pirobebis 
mimarT. ar reagirebs mJavebTan da tuteebTan. pigmentis 
gamoyeneba SesaZlebelia mxatvrobis yvela teqnikaSi, 
yovelgvari saRebavis dasamzadeblad, maT Soris 
freskaSic. masze damzadebuli zeTis saRebavi gamoirCeva 
Tbili mwvane toniT. 

zurmuxtisferi mwvane warmoadgens qromis Jangis 
hidrats Cr2O3 ∙ nH2O. samxatvro daniSnulebiT gamoiyeneba 
XIX saukunis meore naxevridan. gamoCenisTanave dai
mkvidra adgili, rogorc zurmuxtisfermwvane 
feris intensiurma pigmentma. is mdgradia zogadad 
Suqis, aseve mzis gamosxivebisa da sxva atmosferuli 
movlenebis mimarT. ar ixsneba mJavebSi da tuteebSi. 
2000C gaxurebiT kargavs wylis nawils, Tumca aqvs unari, 
haerze dayovnebisas isev SeierTos dakarguli wyali.
zeTtevadoba 6590  g,  dafarvisunarianoba 3540  g/m2. 

zurmuxtisferi mwvanis zeTis saRebavi TeTr gruntze 
Txeli fenis datanisas iZleva lamaz gamWvirvale fers 
(gamoiyeneba lesirebisaTvis). pigmenti moixmareba yvela 
saxis saRebavis mosamzadeblad. misi Sereva absoluturad 
usafrTxoa TiTqmis yvelanair pigmentTan, maT Soris 
tyviis TeTrasTan. mas xSirad uwodeben gineis mwvanes 
misi aRmomCeni qimikosis pativsacemad. 

kobaltis mwvane. qimiurad kobaltis mwvane warmoadgens 
TuTiis Jangisa da kobaltis Jangis myar xsnars CoO∙ 
nZnO. misi feri meryeobs Ria mwvanedan muq mwvanemde da 
damokidebulia Semadgeneli naerTebis Sefardebaze. rac 
metia kobaltis Jangis Semcveloba, miT muqia pigmenti. 
saSualo intensivobis pigmentis dafarvisunarianoba 
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aris 5060 g/m2. gamoirCeva gamZleobiT sinestis, 
temperaturisa da sxva bunebrivi cvalebadobis mimarT. 
ixsneba mduRare gogirdmJavasa da marilmJavaSi. tu
teebSi ixsneba da TuTiis Jangi advilad Sordeba. 

kobaltis mwvane umetesi pigmentebisa da makavSi
re blebis mimarT inertulia. gamoiyeneba yvela saxis 
saRebavis dasamzadeblad. miuxedavad bevri kargi 
Tvisebisa, man popularoba ver moipova. 

`medianka~1. samxatvro saqmeSi spilenZis pigmentebi 
gamoiyeneboda uZvelesi droidan. cnobebi maTi 
gamoyenebisa da miRebis wesebis Sesaxeb mocemuli 
aqvT pliniuss da sxva avtorebs. spilenZisagan 
iwarmoeba aTeulamde sxvadasxva dasaxelebis pigmenti, 
romelTac mniSvneloba ar daukargavT XIX saukunis 
bolomde. ramdenime  maTgani  dResac   gamoiyeneba mci
re raodenobiT. umetes SemTxvevaSi maT Caenacvla 
SedarebiT mdgradi qimiuri naerTebi, romelTac ukeTesi 
pigmenturi Tvisebebi gaaCniaT. 

dRevandel pirobebSi mcire raodenobiT gamoiyeneba 
`medianka~, romelic spilenZis ZmarmJava marils 
warmoadgens  Cu(CH3COO)2 ∙ Cu(OH)2 nH2O. misi miReba 
xdeba liTonur spilenZze ZmarmJavas moqmedebiT. is 
xanZlivi drois ganmavlobaSi gamoiyeneboda yvela 
qveynis mxatvrebis mier, mxatvrobis sxvadasxva teqnikaSi.

`medianka~ mwvane  mocisfro ferisaa. es Seferiloba 
damokidebulia masSi wylis molekulis raodenobaze. 
advilad ixsneba marilmJavasa da natriumis tuteSi. 
garemo pirobebSi izolaciis gareSe is moqmedebs 
naxSirorJangTan da ramdenime Tvis Semdeg fers icvlis. 

spilenZis pigmentebi gamoirCevian naklebi intensi
urobiT da dabali dafarvis unariT. sxva pigmentebidan 
aRsaniSnavia: Sveifrutis mwvane, romelis miRebuli 

1  vinaidan pigmentis saxeli   rusuli  warmoSobisaa da misi saxe
lwodebis Sesatyvisi sxva enebSi ar arsebobs, qarTulad ucvlelad, 
`mediankas~ saxeliT gadmogvaqvs (red. Sen.). 
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iqna 1800  wels SveifrutSi da warmoadgens Zmar
mJava spilenZisa da dariSxanis rTul naerTs. toqsi
kurobis gamo is dRes ar gamoiyeneba. mTis mwvane  
Tavisi TvisebebiT msgavsia mTis lurjis. samxatvro 
daniSnulebiT ar gamoiyeneba. Seelis mwvane  Zalian 
lamazi pigmentia. is miiRo Svedma qimikosma Seelma 1778 
wels. dariSxanis Semcveli naerTia, miuxedavad kargi 
mwvane tonalobisa, mxatvrobaSi dRes ar gamoiyeneba. 
arsebobs kidev ramdenime msgavsi Sedgenilobis pigmenti, 
romlebic dRes sainteresoni aRar arian. 

manganumis mwvane. xelovnuri mineraluri mwvane 
pigmentia, romelic Sedgeba bariumisa da manganumis 
naerTebisagan. pigmenti ar Seicavs adamianisaTvis 
saziano minarevs. manganumis naerTebis gamoyenebiT 
SesaZlebelia ramdenime dasaxelebis pigmentis miReba, 
romelTac gansxvavebuli Tvisebebi aqvT. pigmenti, 
dasaxelebiT manganumis mwvane, naklebad cnobilia, misi 
pigmenturi Tvisebebi saTanadod Seswavlili ar aris. 
miiReba manganumis orJangis da bariumis nitratis an 
bariumis fuZis maRal (650-7500С) temperaturaze 1,5 – 3 
sT. ganmavlobaSi gamowviT. is cnobilia aseve saxeliT 
„kaselis mwvane“. 

4.3.5. lurji mineraluri pigmentebi 

lurji kobalti. lurji kobalti pirvelad miiRo 
frangma qimikosma tenarma 1802 wels. is warmoadgens 
kobaltis aluminats CoOAl2O3 sxvadasxva minarevebiT. 
naTeli  lurji  kobalti  Seicavs  CoO- 34%,  Al2O3 – 62%, ZnO 
– 2%, P2O5 – 2% - mde.  lurjidan cisframde tonalobebi 
icvleba maTi proporciisa da sxva minarevebis mixedviT. 
dafarvisunarianoba lurji da lurjimomwvano koba
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ltisa Sedgenilobis mixedviT icvleba 3040 g/m2 dan 75
80 g/m2mde. zeTtevadoba 5070g. 

aRniSnuli jgufi pigmentebisa gamZlea sinaTlis, 
si nestisa da sxva atmosferuli movlenebis mimarT. 
xasiaTdeba maRali TermomedegobiT. tuteebsa da 
mJavebSi ar ixsneba. ixsneba mxolod cxel marilmJavaSi. 
misi gardatexis maCvenebeli  n=1,7 axlosaa zeTis garda
texis maCvenebelTan, amitom zogjer SeimCneva feris 
damuqeba. 

lurji kobalti gamoiyeneba mxatvrobis yvela teqni
kaSi, mas iyeneben kedlis mxatvrobaSi rogorc mSrali, 
aseve  sveli freskis dros. mdgradia sxva pigmentebTan 
Serevisas. lurji kobaltis SemkvrelSi gazelili 
saRebavis pasta Zalian msubuqi da plastiuria, gruntze 
advilad iSleba uTxeles fenebad. masze damzadebuli 
zeTis saRebavebi miekuTvnebian gamWvirvale an naxevrad 
gamWvirvale saRebavebis rigs. mgrZnobiarea zeTis 
gayviTlebis mimarT. misi Sereva ar aris rekomendebuli 
ultramarinTan. dRes lurji kobalti erTerTi sau
keTeso lurji feris pigmentia, misi fasidan gamomdinare 
xSirad xdeba falsifikacia. SeZenis dros saWiroa kargad 
gavarkvioT misi warmomavloba da xarisxi. 

naTeli iisferi kobalti. naTeli iisferi kobalti aris 
kobalt amoniumis fosfatis wyliani naerTi CONH4PO4 
H2O. pigmenti maRaldispersiuli fxvnilia. Suqis 
zemoqmedebis gamo ramdenadme icvlis tonalobas. 
makavSirebelTan Znelad ileseba. gamoiyeneba zeTis 
saRebavebisa da zeTkazeinis temperis saRebavebis 
dasamzadeblad. gamoirCeva dabali intensivobiT. saRe
bavis fenaSi advilad Sreba da myardeba. 

muqi iisferi kobalti. warmoadgens kobaltis uwylo 
fosfats Co3(PO4)2 . mdgradia Suqis mimarT. inertulia 
sxva pigmentebTan Serevisas. dafarvisunarianoba 65
70 g/m2, zeTtevadoba 1520 grami. wyalSi ar ixsneba. 
ixsneba mJavebsa da tuteebSi. mdgradia atmosferuli 
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movlenebis mimarT. gamoiyeneba yvela saxis samxatvro 
saRebavis dasamzadeblad. masze damzadebuli saRebavebi 
ganekuTvnebian gamWvirvale saRebavebis jgufs. 

ultramarini. xelovnurad ultramarini pirvelad 
miRebuli iqna 1828 wels. ultramarini warmoadgens 
natriumis alumosilikats, romelic Seicavs natriumis 
sulfids. feris mixedviT gamoiyofa sxvadasxva 
saxeebi: ramdenime tonalobis lurji, iisferi, wiTeli, 
yviTeli. feri damokidebulia Semadgeneli naerTebis 
proporciaze da miRebis wesze (ZiriTadad gogirdisa 
da siliciumis orJangis raodenobaze). yvelaze meti 
praqtikuli Rirebuleba da gamoyeneba aqvs lurji feris 
ultramarins. 

ultramarinis misaRebad gamoiyeneba kaolini, kal
ci nirebuli soda, gogirdi, diatomiti da naxSiri. 
CamoTvlili naerTebis kargad arevis Semdeg xdeba maTi 
gamowva 750-8000Cze Sesabamisi reJimis dacviT. cnobilia 
ramdenime elferis lurji ultramarini  Ria, muqi da 
sxv. zeTtevadoba 3545 g. dafarvisunarianoba saSualo 
an dabalia da saxeobebis mixedviT 95130 g/m2 farglebSia. 
wyalSi ar ixsneba, nawilobriv ixsneba aduRebul wya
lSi. tuteebTan  ar  reagirebs.  mdgradia 3000Cmde 
ga xurebisas. gamZlea sinaTlisa da atmosferuli mo
vlenebis mimarT. 

ultramarini advilad ileseba makavSirebelTan. 
gamoiyeneba yvela saxis samxatvro saRebavis dasa mza
deblad, aseve iyeneben freskaSic. advilad icvlis fers 
mzis sxivebis moqmedebiT. masze damzadebul saRebavTan 
ar aris rekomendebuli mTeli rigi sxva pig mentebze 
damzadebuli saRebavis Sereva: tyviis TeTra, wiTeli 
kadmiumi, lurji kobalti, inglisuri wiTeli, umbra 
naturaluri. 

berlinis laJvardi. berlinis laJvardi pirvelad aR
moaCina germanelma qimikosma dibaxma 1704 w. miRebulma 
pigmentma didi gavrceleba hpova, radgan is iyo xelovnuri 
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lurji pigmentebidan pirveli, romelic Caenacvla  
lazurits.  XIX saukunis meore naxevarSi miRebis pro
cesi gaaumjobesa frangma mecnierma milorma, man 
pigmenti miiRo sisxlis yviTel marilze rkinis wyliani 
sulfatis moqmedebiT. miRebuli laJvardi SedarebiT 
sufTaa da cnobilia saxelwodebiT  milori an parizis 
lurji. qimiuri formula aseTia  Fe4(Fe(CN)6)3 . feri Ria 
lurjidan muq lurjamde, aris cisferi tonalobisac. 

berlinis laJvardi sakmaod mdgradi naerTia, gamZlea 
Suqis mimarT, gamoirCeva intensiurobiTa da dafarvis 
kargi unariT, am TvalsazrisiT is erTerTi saukeTeso 
pigmentia.  masze  damzadebuli saRebavi advilad Sre
ba, Tu mas davamatebT sxva ZneladSrobad  saRebavs, is 
moqmedebs  rogorc  sikativi da aCqarebs narevis ga
Srobas. 

zogierTi saxeobis berlinis laJvardis Txeli fe
na sinaTleze   fers  kargavs,   rac  umetesad  fxv
ni lis xarisxzea damokidebuli da misi miRebis we
siT ganisazRvreba. berlinis laJvardi ar ixsneba 
marilmJavaSi, ixsneba natriumis tuteSi. radgan 
tu teebTan aramdgradia, mas freskaSi ar iyeneben, 
problemuria misi gamoyeneba mSral kedelzec. mzis 
sxivebis pirdapiri moqmedebiT zogierTi misi saxeoba 
kargavs fers, magram aqvs unari, sibneleSi isev aRidginos. 
zeTtevadoba 4058 g. maRali intensiurobis gamo misi 
gamoyeneba SeiZleba SemavsebelTan erTad. 

berlinis laJvardis Sereva ar aris sasurveli Tu
Tiis TeTrasTan, singurTan, yviTel kadmiumTan, 
zurmuxtisfer mwvanesTan. gayidvaSi gvxvdeba fxvnilisa 
da natexebis saxiT. 

marganecis cisferi. marganecis cisferi miiReba 
bariumis nitratis Ba(NO3)2 bariumis sulfatis BaSO4 da 
manganumis orJangis MnO2 narevis gamowviT 700-7500C ze. 
feris xarisxi da mdgradoba damokidebulia Semadgeneli 
komponentebis proporciaze da gamowvis reJimze. mi
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Rebuli pigmenti xasiTdeba maRali SuqmedegobiT, 
atmosferos mimarT mdgradobiT. igi iSleba da fers 
icvlis 4000Cze gaxurebiT. mdgradia wylis, organuli 
gamxsnelebisa da tuteebis mimarT. aramdgradia mJavebis 
mimarT. zeTtevadoba1517 g. gamoyeneba SesaZlebelia 
yvela saxis samxatvro saRebavis dasamzadeblad. miuxe
davad bevri dadebiTi Tvisebisa, farTo gavrcelebiT ar 
sargeblobs. 

4.3.6. yavisferi pigmentebi 

metnaklebad cnobili yavisferi pigmentebis um
ra vlesoba miRebulia arsebuli wiTeli da Savi an 
wiTeli da yavisferi pigmentebis meqanikuri SereviT, 
aseve  bunebrivi da xelovnuri wiTeli an yviTeli 
pigmentebis sxvadasxva temperaturaze gamowviT. maTi 
tonaloba damokidebulia JangvaaRdgeniTi reaqciebis 
mimdinareobaze. yavisferi pigmentebis umravlesobaSi 
qromofors warmoadgens rkinisa da manganumis naerTebi
Jangebi. aseTi Sedgenilobis ramdenime bunebriv warmo
naqmnze zemoT ukve gvqonda saubari. 

yavisferi marsi rkinis Jangis Semcveli xelovnuri 
pigmentia, romelic ufro naTeli feriT gamoirCeva 
vidre bunebrivi oxra. is pirvelad gamoiyenes XIX 
saukunis meore naxevarSi da ZiriTadad mzaddeba 
xelovnuri yviTeli marsis gamowviT. gamowvis dros 
yviTeli rkinis Jangis hidrati gadadis SedarebiT uwylo 
an saerTod uwylo mowiTalomoyavisfro rkinis Jangis 
saxesxvaobaSi. gamowvis teqnologiasa da temperaturaze 
damokidebulebiT, miRebuli produqti iZens sxvadasxva 
tonalobis moyavisfro Seferilobas. gansxvavebuli 
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tonalobidan momdinareobs maTi dasaxelebebic: muqi, 
naTeli,  narinjisferi,  marsi  moiasamnisfero to na
lobiT da sxv. 

warmodgenili pigmenti xasiaTdeba maRali dafarvis 
unariT, mdgradia Suqisa da sxva atmosferuli mo
vlenebis mimarT. misi gamoyeneba rekomendebulia 
yvela saxis samxatvro saRebavis dasamzadeblad. marsis 
gamoyeneba sasurvelia SemavsebelTan erTad, romlis 
SemadgenlobaSic is ufro damfaravi xdeba. 

sxva rkinis Jangis Semcveli yavisferi pigmentebi. aseTi 
Sedgenilobis sxvadasxva tonalobis yavisferi pigmenti 
miiReba wiTeli da Savi rkinis Jangis erTmaneTTan 
meqanikuri SereviT. aseTi gziT miRebuli pigmenti 
mravalferovania da maTi tonaloba damokidebuli 
aris Semadgeneli komponentebis Sefardebaze. ferze 
gavlenas axdens, aseve, Semadgeneli marcvlebis zomebi. 
qimiuri gziT aseTi ferisa da Sedgenilobis pigmentebis  
miReba xdeba imave meTodiT, rogoriTac  yviTeli marsis 
an xelovnuri Savi feris magnetitisa. 

rkinis Jangis Semcveli kargi xarisxis pigmenti 
iwarmoeba samvalentiani rkinis hidroJangisa da 
manganumis marilis urTierTqmedebiT da Semdgomi 
daJangviT. miRebuli produqti feriT da nawilobriv 
SedgenilobiT bunebrivi umbras analogia. 

prusiuli yavisferi. pigmenti miiReba berlinis 
laJvardis gamowviT. cnobilia XVIII saukunis pirveli 
naxevridan, mis Semdeg rac SesaZlebeli gaxda berlinis 
laJvardis miReba. prusiuli yavisferi sxvadasxva Se
m kvrelTan iZleva gamWvirvale saRebavs, romlis 
gamoyeneba SesaZlebelia lesirebisaTvis. is kargad 
ereva sxva pigmentebTan, advilad Sreba, misi gamoyeneba 
SeiZleba mxatvrobis yvela teqnikaSi. es pigmenti 
cnobilia, aseve, berlinis yavisferis saxeliT. 

gamomwvari  mwvane   miwa mowiTaloyavisferi Sefe
rilobis    pigmentia,   romelic  miiReba  naturaluri   mwva
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ne miwis  glaukonitis gamowviT 700-8000Cze. aRniSnuli 
pigmenti popularuli iyo XVIXVII saukuneebis evropul 
mxatvrobaSi. gamoirCeva bevri dadebiTi TvisebiT. misi 
damzadeba da  gamoyeneba  SesaZlebelia  dResac. 

4.3.7. Savi pigmentebi 

TiTqmis yvela Savi feris pigmenti, garda rkinis 
Savisa (Savi  rkinis  Jangi), da manganumis orJangisa (pi
roluziti), warmoadgens organul  mcenareul an 
cxoveluri wa rmoSobis naerTebs. isini umetesad 
mdgradebi arian Suqisa da sxva atmosferuli movlenebis 
mimarT. aseve, usafrTxoa maTi sxva pigmentebTan Sereva. 
Sav pigmentebs Cven erTmaneTisagan ganvasxvavebT im 
masalis mixedviT, saidanac maTi warmoeba xdeba. 

lampis muri (Wvartli).  pigmenti warmoadgens naxSi
rbadiT mdidari, cxoveluri da mcenareuli warmoSobis 
organuli nivTierebebis (cxoveluri cximi, mcenareli 
cximi, fisi, navTobproduqtebi, qvanaxSiri, bunebrivi 
gazi da sxv.) arasruli wviT miRebul produqts. pigmenti 
cnobilia antikuri periodidan da miRebis wesisa 
da sawyisi nedleulis mixedviT sxvadasxva saxeliT 
iwodeboda: lampis Savi, fisis Wvartli, sanTlis Savi 
da sxv. Wvartli warmoadgens Zalian wvrildispersiul, 
msubuq nivTierebas, romelic wyalze tivtivebs. ar 
urTierTqmedebs mJavebTan da tuteebTan. mcire 
raodenobiT yovelTvis Seicavs cximisa da fisis 
naSTebs, romelic sazianoa mxatvrobisaTvis. mavne 
minarevebisagan gasaTavisufleblad axdenen Wvartlis 
gamowvas Tavdaxurul WurWelSi, gacivebis Semdeg 
miRebul produqts recxaven skipidarSi, spirtSi an 
natriumis tuteSi. gasufTavebuli Wvartli kargi 
pigmenturi Tvisebebisaa  dafarvisunarianobiT 30 
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g/m2. wvrilmarcvlovani agebulebis gamo Wvartlze 
damzadebul zeTis saRebavs aqvs unari, gaJonos zeda 
fenidan qvemoT, rac iwvevs feris Secvlas. 

Wvartls iyeneben zeTis saRebavebsa da akvarelSi 
naklebad mniSvnelovani samuSaoebis Sesasruleblad. 
misi ZiriTadi raodenoba moixmareba tipografiuli 
saRebavebis dasamzadeblad da tuSis sawarmoeblad. 
bunebrivi airis dawviT miRebuli Wvartli gamoirCeva 
ukeTesi samRebro TvisebebiT. 

vazis Savi. erTerTi uZvelesi Savi feris pigmentia, 
romelic cnobili iyo Cven w. aRmde. mas moixseniebs 
plinius ufrosi, vitruviusi da sxva avtorebi. XVXVII 
saukuneebamde evropul mxatvrobaSi is iTvleboda 
saukeTeso Savi feris pigmentad. xsenebuli dasaxelebis 
garda, aseve, cnobilia saxeliT  „frankfurtis Sa
vi“. vazis Savi miiReba vazis axalgazrda mSrali 
lerwis dawviT Tavdaxurul tigelSi  haeris gareSe. 
miRebuli danaxSirebuli masa msgavsia xis naxSirisa da 
Seicavs  810%  mde nacars, muSavdeba marilmJaviT an 
gogirdmJaviT da Semdeg irecxeba civi wyliT. 

vazis Savi usafrTxoa sxva pigmentebTan Serevisas, 
ar aris rekomendebuli misi Sereva kadmiumis Se m
cvel naerTebTan an aseT pigmentebze damzadebul 
saRebavebTan. pigmenti Zalian Znelad sveldeba, amitom 
misi  gasresva SemkvrelTan rTulia winaswari da
mu Savebis gareSe. zeTSi gasresvis win mas asveleben 
benzinSi, xolo  wylian SemkvrelSi gasresvisas  spirtSi. 
pigmenti ar ixsneba wyalSi, mdgradia Suqis, atmosferuli 
movlenebis, mJavebisa da tuteebis mimarT. zeTtevadoba 
5560 gia. gamoiyeneba mxatvrobis sxvadasxva teqnikaSi. 
belilasTan Serevisas warmoSobs lamaz monacisfro 
molurjo tonalobis pigments. 

frankfurtis Savi mzaddeba yurZnis mtevnebis CenCosa 
da Rvinis gamSrali leqis dawviT (danaxSirebiT) uhaero 
sivrceSi. misi momzadebis teqnologia igivea, rac vazis 
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Savisa. gamowvis Semdeg mas recxaven civ wyalSi nacris 
moSore bis mizniT, ris Semdegac aSroben da amuSaveben 
 fqvaven. Tu dawvis win nedleuls daamuSavebT 
marilmJavaSi (kalciumis marilebis moSorebis mizniT), 
miviRebT ukeTesi Rrma Savi tonalobis pigments. 
intensiurobiT is aRemateba Zvlis Savs da CamorCeba 
bunebrivi airis Savs. 

Zvlis Savi. naxSirbadis naerTebis Semcveli organuli 
Savi feris pigmentia, romelic cnobilia ori ZiriTadi 
saxeliT: parizis Savi da Zvlis Savi. mas amzadeben 
axalgazrda Sinauri cxovelebis cximgamoclili, gasu
fTavebuli Zvlebis dawviT uhaero sivrceSi. cximis 
mosaSoreblad  Zvlebs  winaswar  amuSaveben  tuteSi,   
Semdeg recxaven da aSroben. dawvis Sedegad miRebul 
masalas aqvs Savi, moSavo yavisferi Seferiloba. 
SedarebiT Rrma Savi feris pigmentis misaRebad gamo
mSral Zvlebs aqucmaceben, amuSaveben marilmJavaSi 
kalciumis mari lebis mosaSoreblad, ris Semdegac 
masalas recxaven da wvaven. 

damwvari Zvali gamoiyeneba zeTis ferweraSi da 
freskaSi. zeTis makavSirebelTan is Zalian Znelad mya
rdeba. kargad damuSavebuli pigmenti mdgradia, inte
nsiuria da xasiaTdeba feris siRrmiT. sxva pigmentebTan 
Serevisas neitraluria. parizis Savs Zvelad amzadebdnen 
Zvlis Savze mcire raodenobis parizis laJvardis (igive 
berlinis laJvardis) damatebiT. 

aseTive tipis pigments ekuTvnis spilos Zvlis Savi. 
rogorc saxelidan Cans, is mzaddeba imave meTodiT 
gasufTavebuli spilos Zvlis gamowviT haeris gareSe. 
xasiaTdeba Tbili Savi feriT, dafarvis dabali una
rianobiT,   Znelad Sreba   zeTis   Sem kvrelSi,    ga moiyeneba 
mxatvrobis yvela teqnikaSi. dafarvis unarianobis 
gasazrdelad mas xSirad umateben mcire raodenobis 
qromis Jangs. Srobis dasaCqareblad Zvelad amatebdnen 
mcire raodenobis `mediankas~. kadmiumis pigmentebTan 
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misi Sereva ar aris sasurveli. sxva pigmentebTan is 
absoluturad inertulia. 

atmis Savi. pigmenti miiReba atmis xis axalgazrda 
totebis an misi nayofis  atmis (an qliavis, finikis 
alublis da sxv.) kurkis gamowviT. cnobilia Zveli 
droidan,  XVIXVII  saukuneebis   italiur mxatvrobaSi va
zis SavTan erTad Tanabrad gamoiyeneboda.  XIX saukuneSi 
didi raodenobiT moixmareboda inglisSi, amzadebdnen 
mis narevs tyviis TeTrasTan zeTis ferweraSi gamo
sayeneblad. 

atmis Savi gamZle pigmentia Suqis mimarT, usafrTxoa 
sxva naerTebTan Serevisas. ar ixsneba wyalSi, tuteebSi, 
mJavebSi. zeTtevadoba 6570 gia. misi gamoyeneba 
SesaZlebelia mxatvrobis yvela teqnikaSi. 

Savi rkinis Jangi. rkinis Jangis Semcvel Sav pigments 
miekuTvneba Savi feris rkinis Jangi Fe3O4, romelic 
1829%mde Seicavs orvalentiani rkinis Jangs, xo 
lo daaxloebiT 70% samvalentiani rkinis JangiTaa 
warmodgenili. bunebaSi aRniSnuli naerTi gvxvdeba 
mineral magnetitis saxiT, romlis sabadoebi farTodaa 
gavrcelebuli. bunebrivi magnetiti xSirad Seicavs 
titanis orJangs 6%mde, aseve: magniumis, nikelis 
naerTebs da sxva minarevebs. 

naerTis xelovnuri analogi, rkinis Jangis Semcveli 
Savi feris pigmenti, gamoirCeva ukeTesi pigmenturi 
TvisebebiT  intensiurobiT, dafarvisunarianobiT 
da Zalian saintereso molurjoSavi SeferilobiT. 
pigmenti mdgradia Suqisa da sxva garemo pirobebis 
mimarT. is iseve,rogorc bunebrivi naerTi, xasiaTdeba 
magnituri TvisebebiT, Tumca es Tviseba damokidebulia 
miRebis meTodze. 

xelovnurad damzadebuli pigmenti (Fe3O4) ar ixsne
ba sust mJavebSi, mcired ixsneba koncentrirebul 
azotmJavaSi. garecxvisa da Srobis dros ar iJangeba. 
gamowvis dros haeris miwodebiT advilad iJangeba da 
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gadadis mkveTri wiTeli feris samvalentiani rkinis 
JangSi. zeTtevadoba 28 g. 

aRwerili naerTi mxatvrobaSi cnobilia Savi marsis 
saxeliT da iTvleba yvelaze mdgrad pigmentad zemoT 
dasaxelebuli organuli warmoSobis Savi feris 
pigmentebTan SedarebiT. is Zalian kargad Sreba zeTSi, 
misi gamoyeneba SesaZlebelia mxatvrobis sxvadasxva 
teqnikaSi. 

pigmentis miReba ramdenime gziT aris SesaZlebeli, 
erTerTia orvalentiani Fe(OH)2 da samvalentiani 
Fe(OH)3 rkinis hidroqsidebis urTierTqmedeba. is, ro
gorc nedleuli, gamoiyeneba wiTeli feris pigmentis, 
samvalentiani rkinis Jangis (Fe2O3) misaRebad. 
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5. bunebrivi mineraluri 

Semavseblebi 

Semavsebeli warmoadgens bunebriv araorganul 
warmonaqmns, romelsac ar gaaCnia damaxasiaTebeli fe 
radi tonaloba, xasiaTdeba gardatexis dabali ma
CvenebliT (1,41,65), rac gamoricxavs damoukidebeli 
pi gmentis saxiT gamoyenebas. bunebrivi mineraluri 
Semavsebeli, pigmentebis msgavsad, saWiro zomamde 
daqucmacebuli fxvnilis saxiT gamoiyeneba pi gme
ntebTan erTad, maT Semavseblad maTi ekonomiis 
mizniT. garda aRniSnulisa, isini Sedian gruntebisa da 
sabaTqaSe masalebis SemadgenlobaSi. garda saRebavebis 
warmoebisa, Semavseblebi warmoadgenen nedleuls 
plastmasebis, rezinis, qaRaldis da sxva qimiuri 
mrewvelobis produqtebisaTvis. maTze moTxovnilebaa, 
aseve, keramikis warmoebaSi da parfiumeriaSi. 

sxvadasxva dargSi gamoyenebuli Semavseblebi ak ma 
yofileben gansxvavebul moTxovnilebebs siTe Tris, 
dispersiulobis, minarevebis raodenobis, Termo m
dgradobis da sxva maCveneblebis mimarT. 

uaxloes warsulSi Semavseblebi saRebavis Sema
dgenlobaSi  ZviradRirebuli  pigmentis  ekonomiis 
mi zniT  SehyavdaT,  rogorc iafi da, amave dros, nei
traluri nedleuli. dResdReobiT Sexeduleba Se
ma vseblebis Sesaxeb Secvlilia. sworad SerCeul 
Semavsebels SeuZlia, arsebiTad gaaumjobesos saRebavis 
zogierTi maCvenebeli. kerZod, zogierTi Semavsebeli 
warmoadgens gamasqelebels, zogierTi xels uSlis 
naleqis warmoqmnas, xels uwyobs atmosferos mimarT 
medegobas, aumjobesebs saRebavis mikrobis unars, 
wyalmedegobas, SeRebili fenis simyares da sxv. 

Semavseblebi,  romlebic samxatvro saqmeSi gamoi
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ye neba, unda gamoirCeodes maRali dispersiulobiT, 
siTeTris xarisxiT da atmosferomedegobiT, dabali 
zeTtevadobiT da simkvriviT, unda Seicavdes wyalSi 
xsnadi minarevebis minimalur raodenobas. nedleuli 
unda iyos iafi da advilad mosapovebeli. 

maRali dispersiuloba aucilebelia afskis 
 wa r mo  qmnel SemkvrelSi, pigmentTan erTad gasresvis 
dros. maRaldispresiuli pigmenti da Semavsebeli 
Serevis dros ar moiTxovs damatebiT damaqucmacebel 
mowyobilobaSi gatarebas an xelaxal gazelvas. amave 
dros, Semavseblis maRaldispersiuloba aZlierebs misi 
moqmedebis unars saRebavis sistemis zogierT Tvisebaze. 

siTeTre warmoadgens Semavseblis saWiro maCvenebels, 
romelic gamoiyeneba saRebavebSi. wyalSi xsnadi mina
revebis  simcire  aucilebeli pirobaa Semavseblisa. 
mcire  simkvrivis  Semavseblebi   naklebad    arian midre
kilni Znelad xsnadi mkvrivi naleqis warmoqmnisadmi 
saRebavis Senaxvis dros. mcire simagre aadvilebs mis 
dafqvas  da  afskis warmomqmnel  SemkvrelTan  Serevas. 

Semavseblebis warmoebisaTvis ZiriTad masalas war
mo adgens bunebrivi mineralebi an qanebi, romlebic 
didi raodenobiT Seicaven sasargeblo nedleuls. 
maTi damuSaveba xdeba mSrali da sveli meTodiT, sxva
dasxva saxis wisqvilebSi, romelTa konstruqcia 
damokidebulia misaRebi produqtis dispersiulobasa 
da sxva maxasiaTebelze. Semadgeneli nawilakebis (mar
cvlebis) zoma saxeobebis mixedviT saSualod 530 
mikronia, ukeTesia, Tu damuSavdeba 15 mkis zomaze. 

bariti. bariumis sulfati BaSO4 bunebaSi sakmaod 
gavrcelebuli mineralia, romelic saRebavebis Sema
dgenlobaSi Semavseblis saxiT farTod gamoiyeneba. 
sulfatebis jgufis sxva warmomadgenlebidan aRsa
niSnavia kalciumis wyliani (TabaSiri) da uwylo 
(anhidridi) formebi, romlebic damaxasiaTebeli Tvi
sebebis gamo (wyalSixsnadoba  2,12,4 g/l da sxv.) 
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Semavseblad iSviaTad gamoiyeneba. rac Seexeba sul
fatebis jgufis kidev erT minerals celestins (stro
nciumis sulfati), SezRuduli gavrcelebis gamo am 
mizniT iSviaTad ixmareba. 

bariti yvelaze mZime Semavsebelia (berZnulad „baris“ 
simZimes niSnavs), sufTa bariti BaSO4 Seicavs BaO-65,6% 
da SO3-34,4%. simagre moosis skaliT 33,5, kuTri wona 2,9
3. wyalSi, araorganul mJavebSi da tuteebSi uxsnadia  am 
niSniT igi gansxvavdeba yvela karbonatisagan. baritis 
farTod gavrcelebul kristalebs, Cveulebrivad, sqel
firfitovani ieri aqvT, ufro iSviaTad ki prizmuli. 
agregatebi ufro xSirad marcvlovania, iSviaTad 
mkvrivi farulkristaluri, miwisebri. gvxvdeba agreTve 
stalaqtitebisa da sxva koncentrulzonaluri aRna
gobis nadeni formebis saxiT. sicarieleebSi xSirad 
viTardeba patara, kristalTa efeqturi druzebi. 

baritis feri TeTri,  monacisfroa  (kristalebi uf
ro xSirad ufero gamWvirvalea (ix. gv. 166). mowiTalo, 
moyviTalo Seferiloba gamowveulia masSi rkinis Jangisa 
da hidroJangis arsebobiT. advilad msxvrevadia. igi 
Znelad gamoirCeva celestinisagan (SrSO4). 

bunebaSi  bariti sxvadasva gziT warmoiSoba, ZiriTadad 
hidroTermuli sabadoebis sakmaod Cveulebriv minerals 
warmoadgens. mxolod maRali Semcvelobis sabadodan 
mopovebuli bariti SeiZleba gamoviyenoT Semavseblad, 
gamdidrebis gareSe. umetes SemTxvevaSi mopovebuli 
nedleuli Seicavs BaSO4s 80-85%is farglebSi. 
masSi arsebuli minarevebi - Fe2O3, CaO da sxva aniWeben 
Seferilobas da sxva uaryofiT Tvisebebs (tute reaqcia 
da sxv.). umjobesia, aseTi nedleuli damuSavdes, 
gamdidrdes  moSordes fuWi minarevebi, gamoTeTrdes 
da mxolod Semdeg moxdes misi gamoyeneba. baritis gamo
TeTrebis ori meTodi arsebobs: minarevebis gaxsna 
mJaveSi da gaTeTreba dekriptaciiT. 

pirveli meTodis gamoyenebis dros nedleuli qu
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cmacdeba 0,5mmmde da iyreba SemrevSi, sadac isxmeba 
Sesabamisi mJava, romelic SerCeulia arsebuli minarevis 
qimiuri Sedgenilobis mixedviT. magaliTad, rkinis 
Jangisa da kalciumis karbonatis arsebobis SemTxvevaSi 
gamoiyeneba sxvadasxva koncentraciis marilmJava. Tu 
karbonatis Semcveloba didia, SeiZleba azotmJavis 
an fosformJavis gamoyenebac. organuli minarevebis 
arsebobis SemTxvevaSi xdeba baritis gamowva (7000Cmde). 

dekriptacia (gaxurebiT mineralebis erTmaneTisagan 
daSoreba) gamoiyeneba minarevebisa da baritis Termuli 
gafarToebis koeficientis sxvadasxvaobis SemTxvevaSi. 
am dros baritis daskdoma, zogierT SemTxvevaSi, xdeba 
200-4000C is farglebSi, zogjer ki 600-7000C aris sa
Wiro.  es yvelaferi damokidebulia baritis warmoSobis 
pirobebze da minarevis qimiur Sedgenilobaze. 

sabadodan amoRebuli baritis masalisagan kargi 
ba ritis misaRebad saWiroa misi TanmimdevrobiT da
muSaveba, miRebuli masala adgilzeve unda gadairCes 
ferisa da natexebis sidids mixedviT. sasurvelia, 
masala gairecxos specialurad mowyobil avzSi. bariti 
srulfasovani da mniSvnelovani, maRali xarisxis 
Semavsebelia, romelic aumjobesebs saRebavis sistemis 
mdgradobas. 

damoukidebeli saxiT baritis gamoyeneba SeuZlebeli 
xdeba dabali pigmenturi Tvisebebis gamo; axasiaTebs 
dafarvis mcire unari rogorc zeTis, ise webos 
SemkvrelTan, gardatexis maCvenebelia 1,63. 

bariti samxatvro saqmeSi gamoCnda XIX saukuneSi. 
pirvelad xelovnurad miiRes inglisSi 1830 w. xelovnur 
barits blanfiqsi hqvia da TvisebebiT gansxvavdeba 
bunebrivi analogisagan  SedarebiT sufTaa da dafarvis 
unaric ukeTesi aqvs, Tumca damoukidebel TeTr pig
mentad arc is ixmareba. 

bariumis  TeTra  SeiZleba  SevurioT nebismier pig
ments, is absoluturad mdgaradia Suqisa da sxva atmo
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sferuli movlenebis mimarT. misi 10% danamati tyviis 
TeTraze amaRlebs tyviis TeTras elastiurobas da 
mdgradobas haeris mimarT. simZimis gamo mas gruntebSi 
ar iyeneben. 

karbonatebi. am jgufSi Sedian bariumis, kalciumis 
da magniumis karbonatebi, aseve Sereuli marilebi 
(dolomiti da sxv.). teqnikurad yvelaze saWiro da 
gamoyenebadia kalciumis karbonati  carci, kirqva, 
marmarilo. am jgufis Semavseblebs gaaCniaT yvelaze 
maRali qimiuri aqtivoba karboqsilis Semcvel afskis 
warmomqmnel sistemebSi. amis gamo arsebiTad izrdeba 
saRebavis damcavi Tvisebebi: wyalmedegoba, mdgradoba 
da sxva maCveneblebi. amasTan erTad, am jgufis 
Semavseblebis gamoyeneba iwvevs saRebavis sistemis 
midrekilebas gasqelebisadmi xangrZlivi Senaxvis Se
mTxvevaSi. 

magneziti MgCO3 bunebaSi gvxvdeba ori saxiT  amo
rfuli da kristaluri. feriT TeTri, moyviTalo
nacrisferia,  simagre  44,5. hidroTermuli warmoSobisaa. 
misi gamoyeneba SesaZlebelia wylis saRebavebSi 
Semavseblad, gasaTvaliswinebelia, rom am dros is qmnis 
tute garemos. 

viteriti BaCO3  simagre  3,5,  kuTri wona 4,3. misi TeTri 
fxvnili msgavsia zemoT aRwerili baritis sulfatisa. 
qimiuri TvisebebiT msgavsia carcis, xolo fizikuri 
TvisebebiT  baritis. misi gamoyeneba SesaZlebelia 
Semavseblad. 

kalciumis karbonati CaCO3  carci,  kirqva, ma
rmarilo. Semavsebeli wvrilkristaluri aRnagobiT 
carcia, xolo kargad gamoxatuli kristaluri aRnagobiT 
ki  marmarilo da kirqva. 

carcisa da kirqvisagan Semavseblis misaRebad xdeba 
maTi dafqva, daqucmaceba. es SeiZleba Catardes rogorc 
sveli, ise  mSrali meTodiT. mSrali meTodis SemTxvevaSi 
jer xdeba maTi gatareba Sesabamis ybian samtvrevelasa 
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da wisqvilSi, xolo Semdeg  gacra saWiro zomis sa
cerSi. sveli  dafqvis SemTxvevaSi isini Tavsdebian bu
r Tulebian wisqvilSi. miRebuli damuSavebuli masa 
ileqeba da Semdeg Sreba. 

kristaluri aRnagobis marmarilosagan miiReba 
specialuri xarisxis kalciumis karbonati, romelsac 
aqvs arekvlis maRali koeficienti, dabali zeTtevadoba 
da qimiurad nakleb aqtiuria, vidre carci. 

nedleuli, romelic kalciumis karbonatisagan 
miiReba, ixmareba Semavseblad samxatvro saRebavebis 
SemadgenlobaSi. am dros gasaTvaliswinebelia, rom 
kirqvis, rogorc Semavseblis gamoyenebisas, saWiroa 
gansakuTrebuli kontroli misi tute reaqciis gamo, 
rasac SeuZlia gamoiwvios saRebavis tonalobis Secvla 
an gauferuleba. aRniSnuli masalebis pigmenturi 
Tvisebebi dabalia, Tumca maTi gamoyeneba, rogorc 
TeTri pigmenti mainc SesaZlebelia, amis arc Tu cota 
magaliTi gvaqvs Sua saukuneebis freskul mxatvrobaSi. 
es ZiriTadad exeba Camqral kirs. 

dolomiti CaMg(CO3)2 TeTri, zogjer monacisfro 
feris mineralia. simagre 3,44, kuTri wona 3,2. mxa
tvrobaSi cnobilia, aseve, mTis Spatisa da muqi Spatis 
saxeliT. is msgavsia kirqvis da samxatvro saqmeSi imave 
daniSnulebiT gamoiyeneba. 

talki Mg3H2(SiO3)4. magniumis silikatia, misi damu
SavebiT (dafqviT) miiReba TeTri feris fxvnili, 
romelic Sexebisas cximovania. mdgradia Suqis, haeris 
da sxva pigmentebTan Serevisas. misi dafarvisunarianoba 
umniSvneloa. 

ukanasknel dros talkma sapatio adgili daikava 
saRebavebis warmoebaSi, rogorc Semavsebelma. mecni
eruli gamokvlevebiT, talkis gamoyeneba saRebavebis 
sistemaSi sasurveladaa miCneuli, radgan is daJangvis 
mimarT gansakuTrebul mdgradobas iCans. pigmentebi, 
romelTac naklebad axasiaTebT aRniSnuli Tviseba, 



145

talkis damatebiT xdeba gacilebiT mdgradi, xolo 
aseTi Sedgenilobis saRebavis sistema sagnis zedapirze 
Tanabari gaSlis ukeTes unars iCens. talkma momavalSi 
SesaZlebelia, ufro meti adgili daikavos saRebavebis 
warmoebaSi. 

aRsaniSnavia, rom sxva saxeobis SemavsebelTa Soris 
talki advilad dasamuSavebeli masalaa. igi rbilia, 
rac aadvilebs misi damuSavebis process. kargi xarisxis 
talkis misaRebad saWiroa nedleuli masalis ganleqva. 
miRebuli ganleqili masala gamoSrobis Semdeg sag
rZnoblad fxvieria, rac aadvilebs mis dafqvasa da 
gacras. 

talki, rogorc Semavsebeli, aucileblad saWiroa 
TiTqmis yvela saxis saRebavisTvis. maT Soris liTofonis 
TeTraSi igi SesaZlebelia, Caenacvlos barits 2/3 
raodenobiT, TuTiis TeTraSi ki saWiroa Tanabari 
raodenobiT iyos Sereuli baritTan. 

talkis fxvnili unda akmayofilebdes Semdeg ZiriTad 
teqnikur pirobebs: 1. unda iyos TeTri feris, sufTad 
dafquli da gacrili (kvadratul santimetrze 3900 
naxvretian sacerSi), xelis SexebiT cximovani. 2. ar unda 
Seicavdes ucxo minarevebs. 3. unda hqondes neitraluri 
garemo. 

bunebrivi talki Seicavs minarevebs, eqspluataciis 
win sasurvelia, moxdes misi gamdidreba. talki iS
viaTad warmoSobs kristalebs, ufro xSirad gv
xvdeba farulkristaluri mkvrivi agregatebis sa
xiT. damaxasiaTebeli TeTri feri xSirad momwvano 
tonalobisaa. simagre 11,5mde, xvedriTi wona 2,72,8. 
qimiurad inertulia, mJavebSi da tuteebSi ixsneba Zalian 
cudad. misi zeTtevadoba mniSvnelovnad maRalia. amis 
gamo zeTis saRebavebSi didi raodenobiT damatebisas 
talki zrdis narevis dafarvisunarianobas da iwvevs 
damuqebasa da gayviTlebas. 

Tixebi. Tixebi warmoiSobian sxvadasxva qanebis ga
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mofitvisa da daSlis Sedegad. Cveulebrivi fizikuri 
gagebiT Tixa aris qani, romelic svel mdgomareobaSi 
rbili da plastiuria, ris gamoc deformaciis kargi 
unariT xasiaTdeba, gaSrobagamowvis Semdeg ki kargavs 
wyals, qvavdeba da inarCunebs miRebul formas. isini 
umTavresad wvrildispersiuli qanebia (marcvlebis zoma 
naklebia 0,01 mmze), romlebic Seicaven 50%ze met iseT 
nawilaks, romelTa zoma 0,001 mmze naklebia. Tixebis 
mineraluri Sedgeniloba da struqturuli agebuleba 
gansazRvravs maT Tvisebebs. mineraluri SedgenilobiT 
gamoiyofa kaolinuri, montmorilonituri, da hidro
qarsuli Tixebi. 

Tixebis gamorCeul Tvisebaa maTi unari, Sema dge
nlobaSi Seakavon didi raodenobiT wyali. Sesaxedavad 
mSrali Tixac ki Seicavs 10 %mde wyals. tenian garemoSi 
misi raodenoba izrdeba 15%mde. am Tvisebis gamo 
misi gamoyeneba gruntebSi SeuZlebelia. Tumca d.i. 
kipliki miuTiTebs, rom misgan gruntis momzadeba 
SeiZleba. Zvel recepturebSi vpoulobT Tixisagan 
momzadebul gruntebs. Tixis higroskopuloba webos 
aniWebs elastiurobas da aseTi grunti midrekilia 
daskdomisaken. meore mxriv, teniani garemo aaqtiurebs 
baqteriebs, ris gamoc webo advilad ixrwneba da iSleba. 

oxra, siena, umbra da sxva miwis pigmentebi Seicaven 
didi raodenobis Tixas. aseTi masaliT Sesrulebuli 
namuSevrebi tenian garemoSi xangrZlivad dayovnebis 
SemTxvevaSi iwveven mTliani saRebavis sistemis feris 
Secvlas  damuqebas. arsebobs aseTi magaliTebic, 
rodesac suraTze mxolod is adgilia damuqebuli, ro
melic TixaSemcveli pigmentiTaa Sesrulebuli. au
cilebelia, aseTi pigmenti gamoviyenoT absoluturad 
mSrali da Sesrulebuli namuSevari inaxebodes zomierad 
mSral garemoSi. 

Tixa mdgradia Suqisa da haeris mimarT. araaqtiuria 
tuteebisa da mJavebis garemoSi. misi gamoyeneba 
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SesaZlebelia sxva pigmentebTan erTad, radgan xasia
Tdeba dafarvis Zalian dabali unariT. metnaklebi 
gamoyeneba aqvs sxvadasxva saxis Tixebs. 

kaolinad iwodeba TeTri an moTeTro tonis 
Tixovani qani, romelic ZiriTadad Sedgeba mineral 
kao linitisagan. kaolinitis qimiuri formulaa 
Al2O3∙2SiO2∙2H2O. procentulad igi Sedgeba: SiO2 - 
46,54%, Al2O3-39,50%, H2O  13,96%, kuTri wona 2,542,60. 
umTavresad warmoiSoba alumosilikatebiT (mindvris 
SpatebiT, qarsebiT, ceolitebiT) mdidari magmuri da 
metamorfuli qanebis (granitebis, gneisebis, kvarciani 
porfirebis da sxv.) gamofitvis pirobebSi. warmoSobis 
mixedviT, kaolinuri Tixebi iyofa pirvelad kaolinad, 
romelic warmoiSoba sawyisi qanebis gamofitviT da 
meoradi, romelic pirveladi kaolinis gadaleqvis 
Sedegad miiReba. kaolini Seicavs ucxo minarevebs, 
rogoricaa qviSa, rkinis Jangeulebi, kalciumis 
naxSirmJava marilebi da sxv. bunebaSi gvxvdeba, agreTve, 
ucxo minarevebisagan Tavisufali kaolini, romelsac 
teqnikaSi faifuris Tixas an sufTa kaolins uwodeben. 
Tu kaolini didi raodenobiT Seicavs ucxo minarevebs, 
saWiroa misi dafqva, gamoSroba da ganleqva (gamdidreba).

kaolini da misi msgavsi Tixebi gamoiyeneba saRebavebis 
warmoebaSi, sxva saxis SemavsebelTan SereviT. magram 
maTi gamoyeneba Zlier SezRudulia cximianobisa da 
Sesabamisad damuSavebis (gacris) sirTulis gamo. 
saRebavebis warmoebaSi yvelaze metad gamoyeneba naklebi 
cximianobis TeTri kaolini, vinaidan cximiani Tixnarebi 
naklebad iTviseben mRebav nivTierebas. kaolinis Sereva 
mSral saRebavSi ufro sasurvelia winaswar dadgenili 
receptis safuZvelze  sveli wesiT. Cinelebi, romelTac 
yvelaze didi da xarisxiani kaolinis sabadoebi aqvT, 
mas warmatebiT iyeneben rogorc mSrali, aseve sveli 
samxatvro saRebavebis warmoebaSi. kaolini warmoadgens 
bunebriv nedleuls xelovnuri lurji saRebavis 
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 ultramarinis misaRebad. is moixsenieba Semdegi 
saxelebiTac: Cinuri TeTri Tixa, TeTri boliusi da sxv. 

kvarci SiO2. kvarci Tavisi fizikuri da qimiuri 
TvisebebiT silikatebTan ufro axlos dgas, vi
dre JangeulebTan. bunebaSi misi ramdenime modi fi
kacia arsebobs, maTgan yvelaze stabiluria dabal
temperaturuli saxeoba, Cveulebrivi TeTri feris 
kvarci (ix. gv. 167). is yvelaze gavrcelebuli qanmaSeni mi
neralia, xasiaTdeba karkasuli struqturiT. simagre 7, 
kuTri wona 2,65, gardatexis  maCvenebeli  n=1,54.  arCeven 
naTladkristaluri  kvarcis  Semdeg  saxeebs: mTis bro
li  ufero  gamWvirvale;  rauxtopazi  naxevrad ga
mWvirvale kvamlisferi; citrini  gamWvirvale yviTeli 
feris; ameTvisto  gamWvirvale iisferi; morioni  
gaumWvirvale Savi feris; Cveulebrivi kvarci  gau
mWvirvale TeTri feris. 

kvarcis farulkristalur saxesxvaobebs miekuTvneba 
qalcedoni, romelic nadeni formaa da sxvadasxva 
feriT xasiaTdeba. feris mixedviT arCeven sakuTriv 
qalcedons  TeTri, nacrisferi an mtredisferi; aqats 
 nacrisferi, am ukanasknels raime saxis qargi (zolebi) 
aqvs; mWidro agebulebis, minarevebiT mdidari  iaspi. 
farulkristalur saxeobebs miekuTvneba agreTve: rZis 
kvarci  gaumWvirvale rZesaviT TeTri feris; oniqsi 
(aqatis saxeobaa)  TeTri da Savi zolebis morigeobiT; 
sardioni  wiTeli da TeTri zolebis morigeobiT; 
karneoli  kaSkaSa wiTeli; qrizoprazi  mwvane vaSlis 
feri; vefxvis Tvali  mixakisferidanlurjamde; katis 
Tvali  momwvano kvarci azbestis CanarTebiT da sxv. 

CamoTvlili saxesxvaobebi did interess iwvevda yvela 
droSi, radgan metnaklebi gavrcelebiT sargeblobs da 
rogorc sanaxelavo qvebi, samkaulebisa da mxatvruli 
nakeTobebisaTvis gamoiyeneba. maT Zveli droidan 
icno bdnen da iyenebdnen mravali saeklesio nivTis 
da samzadeblad da mosarTavad. XI saukuneSi giorgi 
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mTawmindelis mier berZnulidan Targmnil basili 
didis TxzulebaSi `equsTa dReTaYYA¡“ aRniSnulia: „broli 
siRrmeTa Sina miwisaTa iSvebis da ars igi qva mnaTobi da 
aqus mas siwminde da brwyinvaleba ganTavsebuli“. 

samxatvro saRebavebis teqnologiaSi kvarcis ram
denime saxeoba (mTis broli, TeTri an rZisferi kvarci 
da sxv.) SesaZlebelia, gamoviyenoT Semavseblad, radgan 
xasiaTdeba maRali mdgaradobiT Suqisa da sxva garemo 
pirobebis mimarT. araaqtiuria mJavebisa da tuteebis 
garemoSi. aqvs mdgradi TeTri feri. dabali dafarvis 
unaris gamo damoukidebel pigmentad ar ixmareba. sxva 
ferad  pigmentebTan  Serevisas  gasaTvaliswinebelia 
misi dabali gardatexis maCvenebeli (1,54), raTa ar gaua
resdes narevis  pigmenturi  maxasiaTeblebi. 

zemoT daxasiaTebuli bunebrivi Semavseblebis didi 
umetesoba moipoveba saqarTveloSi. maT did nawils 
saeklesio mxatvrobaSi ZvelTaganve iyenebdnen CvenSi, 
zogierTis gamoyeneba xdeba dResac. sworad gamoyenebis 
SemTxvevaSi maT SeuZliaT, kargi samsaxuri gauwion 
saRebavis sistemas  gaaumjobeson misi Tvisebebi da 
aamaRlon gamZleobis unari.

5.1 Zvirfasi da sanaxelao qvebi 

sanaxelao qva ewodeba minerals an mineralur ag
regats, romelic vargisia mxatvruli nakeTobebis 
da suvenirebis dasamzadeblad. zogierTi maTgani 
gamoiyeneba saiuvelirod an saiuvelirosagalanterio 
nakeTobebisaTvis da qvebis saerTo klasifikaciaSi iWers  
Sualedur  mdgomareobas  Zvirfas  (saiuveliro) da 
sakuTriv sanaxelao qvebs Soris. saiuvelirosanaxelao 
qvis Rirebuleba damokidebulia mis mdgradobaze 
(simkvrive, simagre, inertuloba mJavebisa da tuteebis 
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mimarT da sxv.) da bunebaSi gavrcelebis intensivobaze. 
misi popularobisaTvis mniSvnelovania, aseve, tra
diciuli reputacia Tu mimdinare modis moTxovnebi. 
gansakuTrebulad magari, iSviaTi da lamazi, gamWvirvale 
saxesxvaobebi iwodebian Zvirfas an saiuveliro qvebad. 
ase rom saerTo martivi klasifikaciiT gamoiyofa sami 
jgufi: 1. Zvirfasi (saiuveliro) qvebi  almasi, zurmuxti, 
lali da sxv. 2. saiuvelirosanaxelao qvebi  granatebi, 
Zowebi firuzi, ameTvisto, lazuriti, mTis broli, 
aqati, qarva da sxv. 3. sanaxelao qvebi  iaspi, obsidiani, 
giSeri, gaqvavebuli xe da sxv. dasaxelebuli saxeobebi 
erTmaneTisagan gansxvavdebian simagriT, silamaziT da 
maTi bunebaSi mopovebis SesaZleblobiT. aRniSnuli da 
sxva mravali maxasiaTebelebis, maT Soris damuSavebis 
xarisxis gaTvaliswinebiT, mocemuli sami jgufi, Tavis 
mxriv, iyofa randenime qvejgufad. 

Zvirfasi da sanaxelao qvebi warmoSobis mixedviT 
sxvadasxvagvaria. isini ukavSirdebian rogorc miwis 
qerqSi mimdinare endogenur  magmur, aseve  egzogenur
zedapirul da metamorful (arsebuli qanebis Secvla, 
gardaqmna wnevisa da temperaturis gavleniT) procesebs. 

Zvirfasi da sanaxelao qvebis gamoyenebas uZvelesi 
istoria aqvs msoflioSi da, maT Soris,  saqarTveloSi. 
CvenSi cnobilia paleoliTuri xelovnebis nimuSebi. 
uZvelesi adamiani gansakuTrebuli simagriT gamorCeul 
bunebriv mineralebs sabrZolo Tu sayofacxovrebo 
iaraRebad iyenebda. sxvadasxva istoriuli wyaroTi 
dasturdeba, rom antikuri periodis saqarTveeloSi 
silamaziT gamorCeuli saxeobebidan amzadebdnen 
Tvlebs, mZivebs, aseve maT iyenebdnen sxva mravali 
nivTis moxatvagamSvenebisaTvis. aRniSnuli faqti imaze 
metyvelebs, rom am droisaTvis CvenSi arsebobda qvebis 
mopovebis da srulyofilad damuSavebis teqnologia, 
savaraudoa, rom zogierTi saxeoba sxva qveynebidan 
SemohqondaT. cnobilia, rom Zveli droidan evropisa 
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Tu aziis mraval qveyanaSi Zvirfas da sanaxelao qvebs 
miawerdnen sxvadasxva magiur Tu samkurnalo Tvisebas. 

xatweraSi bunebrivi mineralebis gamoyenebaze 
(pigmenti, sagrunte da sabaTqaSe masalebi, Semavseblebi) 
Cven detalurad visaubreT Sesabamis TavebSi. aq mokled 
SevCerdebiT iseT sanaxelao da Zvirfas qvebze, romelic 
moxseniebulia bibliaSi patiosani qvebis saxeliT, maT 
iyeneben, aseve, mravali saeklesio nivTis dasamzadeblad 
da mosarTavad. 

bibliis mixedviT, ufali moses avalebs: „miiaxlove 
aaron, Seni Zma, Tavis Svilebianad israelTagan, rom 
mRvdloba gamiwios: aaroni da misi Svilebi: nadabi, abihu, 
eliazari da iTamari“ (gamosvla, Tavi ocdamerve, muxli 
1). aqve, imave TavSi: „ganuwyve wminda Sesamoseli aarons, 
Sens Zmas, didebisaTvis da dasamSveneblad“ (muxli 2). 
Semdgom ufali aRwers Sesamosels, maT Soris gankiTxvis 
samkerdulis formasa da CamoTvlis misi gawyobis wesebs: 
„oTxkuTxedi unda iyos, orkeci, sigrZiT erTi mtkaveli, 
siganiT erTi mtkaveli“ (muxli16). „oTxkuTxad gaawyve 
masze Tvlebi Tavis budeebiT; erT rigSi: lali, topazi, 
da zurmuxti  pirvel rigi (muxli 17). meore rigi: firuzi, 
safironi da iaspi (muxli 18). mesame rigi: iagundi, aqati 
da ameTvisto (muxli 19). meoTxe rigi: qrizoliTi, oniqsi 
da berili (muxli 20).“ 

bibliis ocdamecxramete TavSi (gamosvla) gadmo
cemulia, Tu rogor Sesrulda uflis davaleba, maT 
Soris me10, me11, me12, me13 muxlebSi aRwerilia 
patiosani Tvlebis ganlagebis Tanmimdevroba gankiTxvis 
samkerdulze, aRniSnulia, rom isini Casmuli iyo oqros 
budeebSi. „Tvlebi israelianTa saxelis mixedviT iyo 
Tormeti, maTi saxelebis mixedviT, Tormetive tomis 
saxeli iyo amotvifruli“ (gamosvla, Tavi 39, muxli 14). 
garda amisa, aRsaniSnavia, rom ufali xSirad axsenebs 
oqros da Zows sxva Sesamoselis gawyobaSic. 

aaronis mier RvTismsaxurebis aRsrulebisas am pa
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tiosani Tvlebis meSveobiT simbolurad wardgeboda 
iakobis Tormeti Sto uflis winaSe, riTac myardeboda 
kavSiri uzenaessa da mis rCeul ers Soris. am sakiTxs 
sagangebod exeba IV saukunis bizantieli RvTismetyveli 
wm. epifane kvipreli Tavis TxzulebaSi „TvalTai“, 
romelSic Seswavlilia zemoT CamoTvlili bibliuri 
qvebi ara marto liturgikuli aspeqtebiT, aramed 
mineralogiuri TvalTaxedviTac. rogorc Cans, adreul 
Sua saukuneebSi ukve SemuSavebuli iyo garkveuli 
mecnieruli dakvirveba Zvirfas TvalTa Sesaxeb. 

bibliis  mravali gamocema arsebobs sxvdasxva ena
ze, maT Soris qarTuli bibliac sxvadasxva wlebSi mra
valjeraa gamocemuli. rogorc z. qoqraSvili aRniSnavs 
(bibliur patiosan qvaTa da etlTa Sesaxeb 2001 w.), 
patiosan qvaTa CamonaTvali da rigiToba gansxvavebulia 
sxvadasxva gamocemebSi da ar Seesabameba pirvelwyaros, 
romelsac zemoT moxseniebuli Txzuleba „TvalTai“ 
warmoadgens. rogorc sxvadasxva avtori miuTiTebs, 
wm epifane kviprelis naSromis mxolod qarTulma 
teqstma moaRwia Cvenamde sruli saxiT. is mTeli saqri
stianosaTvis erTaderT dasayrdens warmoadgens 
 aaronis samkerde mosasxamze ganlagebuli 12 qvis 
dasadgenad. dRevandelTan SedarebiT gansxvavebulia 
zogierTi qvis dasaxelebac, rac istoriuli periodis 
manZilze garkveul cvlilebebs yovelTvis ganicdida. 
xSiria iseTi SemTxvevebic, rodesac qva ramdenime 
erTmaneTisgan gansxvavebuli saxeliT moixseneba. zemoT 
mocemuli CamonaTvali aRebulia 2014 wels gamocemuli 
qarTuli bibliidan (axali Targmani). qvemoT Zalian 
mokled mocemulia ukve naxsenebi da sxva Zvirfasi Tu 
sanaxelao qvebis daxasiaTeba (qimiuri Sedgeniloba, 
Tvisebebi), isini sxvadasxva saxiT gamoiyeneboda sa
eklesio cxovrebaSi. 

mineralebis daxasiaTebisas mniSvnelovan fizikur 
sidided iTvleba simagre, kuTri wona, feri, elvareba, 
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gamWvirvaloba, magnituroba da sxv. simagre aris 
winaRoba, romelsac minerali iCens gafxaWnis an gaWris 
mimarT. mineralebi simagris mixedviT iyofa 10 jgufad. 
simagris etalonad f. moosis (amerikeli mecnieri) mier 
miRebulia Semdegi mineralebi: 1. talki, 2. TabaSiri, 
3. kalciti, 4. fluoriti, 5. apatiti, 6. orToklazi, 7. 
kvarci, 8. topazi, 9. korundi, 10. almasi. rigiTi nomeri 
mineralis simagres gamoxatavs. yoveli Semdegi minerali 
kawravs mis winas. 

lali. lali saukeTeso saiuveliro qvaa. misi saxeli 
arabulia (an sparsuli) da wiTels niSnavs. qimiuri 
SedgenilobiT (Al2O3 ) is minerali korundia da mis wiTel 
gamWvirvale saxesxvaobas warmoadgens (sxva ganmartebiT 
Spinelis MgAl2O4 is wiTeli saxesxvaobaa), Tumca gvxvdeba 
gaumWvirvale saxeobebic. elvareba miniseburi aqvs. 
simagre 9, am niSniT is almasis Semdeg meorea. kuTri wona: 
3,974,05. lalis gamWvirvale saxeobebs awaxnageben da 
masze, rogorc saiuveliro qvaze, Tanamedrove pirobebSi 
didi moTxovnaa. minarevebis saxiT Seicavs siliciums, 
manganums, rkinas, romlebic xSirad mis Seferilobas da 
elvarebas gansazRvraven. yvelaze didi lalis kristali, 
romelic birmaSia napovni 400 karatiania (erTi karatis 
wona 0,2gia). lals moipoveben birmaSi, tailandSi, 
avRaneTSi da sxvagan. qarTul zepirsityvierebaSi da 
werlobiT wyaroebSi lali silamazis simboloa. ko
rundis gamWvirvale lurji saxesxvaoba iwodeba sa-
fironad. berZnulad „sapfiros“ lurjs niSnavs. 
gvxvdeba Zlier gamWvirvale da gaumWvirvale saxeebi. is 
Zvirfas sasamkaule qvadaa miCneuli. safironis ZiriTadi 
ferebia Ria lurjidan muq lurjamde. qarTul wyaroebSi 
is xSirad moixsenieba, rogorc lurji iagundi. 

topazi. saxelwodeba warmoSobilia wiTel zRvaze 
cnobil kunZul topazosagan. qimiuri Sedgeniloba 
 Al2(SiO4)(F,OH)2. gamoirCeva kristaluri formebis 
srulyofilebiT. damaxasiaTebelia didi zomis (25
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32kg) prizmuli kristalebi. topazis ufero, wylisebr
gamWvirvale (romelic almass hgavs) da wiTeli saxe
obebi SedarebiT iSviaTia. metwilad Seferilia Ria 
yviTel, RvinisebryviTel, cisfer, mwvane da var
disferi tonebiT. simagre 8. kuTri wona 3,523,57. sxva 
mineralebisagan gamoirCeva simagriT, naklebad ganicdis 
gamofitvas, ris xarjzec xSirad qviSrobebSi gvxvdeba 
damrgvalebuli marcvlebis saxiT. topazis gamWvirvale 
da kargad Seferili kristalebi gamoiyenebian rogorc 
Zvirfasi qvebi, is mniSvnelovani saiuveliro masalaa. 
Zvirad fasobs uralisa da cimbiris yviTeli da 
movardisfro saxeobebi. topazs moipoveben, aseve, 
braziliaSi, sadac gavrcelebulia moyviTalo wiTeli da 
RvinisebryviTeli saxeobebi. qarTul wyaroebSi topazi 
sxvadasxva saxeliT aris moxsenebuli  tambazi, paizoni, 
tabzi da sxv. 

bivrili.   miwis   qerqSi      gavrcelebul        beriliumis    
Sem cvel      mineralebs     Soris  yvelaze  metadaa     gavrce
lebulia. misi qimiuri formulaa Be3Al2(Si6O18), zogjer 
Seicavs heliums da wyals 3 %mde. bivrilis kristalebs 
svetovani an prizmuli ieri aqvT da, Cveulebrivad, 
kargad arian ganviTarebuli. ufro xSirad bivrili 
momwvano TeTria, yviTeli, moyviTalomwvane, cisferi, 
kaSkaSa mwvane an vardisferia. simagre 7,58, msxvrevadia, 
xvedriTi wona 2,632,91. rogorc qimiurad mdgradi 
minerali (ar ixsneba mJavebSi), sxva magari mineralebis 
msgavsad, ZiriTadi sabadoebis gamofitvis Sedegad 
gadadis qviSrobSi. xasiaTdeba miniseburi elvarebiT, 
gvxvdeba rogorc gamWvirvale, aseve gaumWvirvale sa
xeobebi. ferebis mixedviT Semdeg saxeobebs arCeven: 
1. zurmuxti  sasiamovno, kaSkaSa mwvaned Seferili 
saxesxvaobaa. is erTgvar etalonur  mimaniSnebel 
feradac ixmareba: „zurmuxtiviT mwvane“. gamWvirvale 
saxeobebi, romlebic bzarebs ar Seicaven, Rirebulni 
arian, rogorc Zvirfasi qvebi. Seferva gamowveulia 
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qromis umniSvnelo raodenobiT. saxelwodeba zurmuxti 
arabulsparsulia: arabulad: „zumrudi“, sparsulad: 
„zomorodi“, berZnuli saxelwodebaa „samaragdoni“, 
zogjer aseTi saxeliT moixseneboda qarTul wyaroebSic. 
sabadoebi cnobilia indoeTSi, kolumbiaSi, samxreT 
afrikis respublikaSi, pakistanSi, braziliaSi, ruseTSi 
da sxvagan. saqarTveloSi zurmuxti ar moipoveba. 2. 
bivrilis molurjocisfer saxesxvaobas aqvamarini 
hqvia. saxelwodeba warmoSobilia laTinuri sityvebidan 
„aqva“ wyali da „mare“ zRva. 3. vorobioviti vardisferi 
saxesxvaobaa, romelic Seicavs element ceziums. lamazi 
vorobioviti cnobilia madagaskarze, braziliaSi, aSS
Si, uralze da sxv. 4. heliodori bivrilis gamWvirvale 
yviTeli saxesxvaobaa, romelic mcire raodenobiT 
Seicavs rkinis Jangs. 

almasi  C. saxelwodeba warmodgeba beZnuli si
tyvidan “adamas,“ rac niSnavs dauZlevels, rogorc 
Cans, mxedvelobaSi hqondaT misi udidesi simagre da 
fizikur da qimiur agentTa mimarT mdgradoba. ufero 
saxesxvaobebi sufTa naxSirbadisagan Sedgeba. SeRebili 
da gaumWvirvale saxeebi mcire raodenobiT Seicavs 
Semdeg minarevebs SiO2, MgO, CaO, FeO, TiO2, da sxv. 
almasebSi CanarTebis saxiT xSirad gvxvdeba grafiti. 
umetesad uferogamWvirvalea, gvxvdeba, aseve, cisferi, 
lurji, yviTeli, ruxi da Savi saxeobebi. simagre aris 
10 da am TvisebiT yvela sxva mineralisagan gamoirCeva. 
kuTri wona 3,473,56. msxvrevadia. almasis udidesi 
sabadoebi cnobilia samxreT afrikis mTel rig raionebSi, 
sadac misi mopoveba zoggan kilometrze met siRrmeze 
warmoebs. almasis qviSrobuli sabadoebi cnobilia 
braziliaSi, indoeTSi, ruseTSi da sxv. gamWvirvale 
almasi yvelaze ZviradRirebuli saiveliro qvaa. is aseve 
farTod gamoiyeneba sxvadasxva teqnikuri miznisaTvis, 
maT Soris liTonebisa da qvebis damuSavebis saqmeSi. 
almasi evropaSi da  saqarTveloSi Zveli welTaRricxvis 
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V saukunidanaa cnobili, Sua saukuneebamde cnobili iyo 
mxolod indoeTis almasis sabadoebi. almasi ZiriTadad 
patara zomis kristalebis saxiT gvxvdeba. yvelaze didi 
almasia „kulinani“, romlis wona 3116 karatia, cnobilia 
sxva didi zomis almasebic: „jonkeri“(720 karati), 
„orlovi“, „Sahi“, „oqtiabrski“ da sxv. 

firuzi da iaspi gankiTxvis samkerdulze meore rigSi 
arian dasaxelebuli. isini saukeTeso saiuveliro  
sanaxelao qvebs warmoadgenen. Cvens mier ganxiluli 
arian rogorc bunebrivi mineraluri pigmentebi. aseTive 
mniSvnelobisaa, aseve, lazuriti, malaqiti da azuriti. 

granatebi. am jgufSi gaerTianebulia mravali mi ne
rali saerTo formuliT   A3B2(SiO4)3,  sadac  A aris M Fe+2, 
Ca+2, Mn+2, xolo B  Al+3, Fe+3, Mn+3. aRsaniSnavia Semdegi 
saxesxvaobebi: piropi, almandini, spesartini, grosulari 
andraditi da uvaroviti. saxeli momdinareobs pirvelad 
Seswavlili granatebis kristalebis feris broweulis 
marcvlebis ferTan msgavsebis gamo (laTinurad 
„granatus“ ma rcvlebis magvars niSnavs). maTi simagrea 
6,57. yvela saxeoba misTvis damaxasiaTebeli ferisaa: 
wiTeli, mwvane,  zurmuxtiferi,  yviTeli  da  sxv.    granatis 
jgufis Zvirfas qvebs cecxlovani wiTeli feris pirops 
da almandins qarTulad anTraki, iakinTi, iagundi 
ewodeba. sxva mosazrebiT iagundi rubinis Sesabamisia 
da korundis an Spinelis gamWvirvale wiTeli saxeobaa. 
gamWvirvale lamazad Seferili granatebis saxeobebi 
gamoiyenebian saiuveliro  sanaxelao qvebad. 

mniSvnelovani raodenoba saiuvelirosanaxelao qve
bisa gaerTianebulia jgufSi, romelTac Zalian martivi 
qimiuri Sedgeniloba aqvs  SiO2. maT Soris bibliaSi 
moxsenebulia ameTvisto, aqati da oniqsi. es qvebi da 
am jgufis sxva saxeobebi ganmartebulia wina TavSi (ix. 
bunebrivi Semavseblebi, kvarci). 

mniSvnelovania, aseve, mTeli rigi sanaxelao qvebisa, 
rogoricaa: nefriti momwvano an kaSkaSa mwvane feriT, 
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Caroiti vardisferimowiTalo, kaliumiani mindvris 
Spati, mwvane feris amazoniti da sxva mravali. 

cxoveluri warmoSobis sanaxelao qvas warmoadgens 
margaliti,  romelic zRvis erTgvari moluskebis niJa
rebSi warmoiSoba.   is  TeTri,    moyviTalo,     move rcxlisfro, 
vardisferi an mowiTaloa. gvxvdeba, aseve,  mwvane da   Savi 
saxeobebi. simagrea 34.  msgavsi warmoSobisaa marjani, 
ro melic SedgenilobiT, rogorc margaliti, ZiriTadad, 
kalciumis karbonats warmoadgens. yvelaze metad ga
vrcelebulia wiTeli feris.  gvxvdeba, aseve, TeTri, Savi 
da lurji saxeobebic. marjnebi  Tbil zRvebSi rifebsa 
da meCeCs warmoSoben.  marjans Zvel qarTul wyaroebSi 
(s. orbeliani, n. CubinaSvili)UBUB Zows uwodeben.

mniSvnelovania, aseve, mcenareuli warmoSobis gi-
Seri da qarva. saxelwodeba giSeri qarTulia, mas sa
qarTveloSic moipoveben. ukavSirdeba qvanaxSiris 
sabadoebs da naxSiris ganamarxebul Zlier Sav, elvare 
saxesxvaobas warmoadgens, simagre 22,5. gaumWvirvalea. 
giSeri lamazi saiuveliro qvaa. qarvis daxasiaTeba 
mocemulia TavSi  fisebi da balzamebi. 

ganvlili istoriis manZilze Zvirfas qvebs sxvadasxva 
daniSnulebiT iyenebdnen. qarTveli xalxis simdidre 
da faqizi gemovneba gansakuTrebiT mkafiod Cans 
Zvirfasi qvebis regaliebsa, tansacmelsa da saeklesio 
morTulobisaTvis gamoyenebaSi. qarTuli samefo niSne
bisaTvis  gvirgvini, kverTxi gamoiyeneboda gemovnebiT 
SerCeuli Zvirfasi qvebi. Wedur xelovnebaSi mTavari 
yuradReba eqceoda gamoyenebuli qvis fers. Cvens 
winaprebs hqondaT feris gansakuTrebuli grZnoba. amaze 
miuTiTebs xatebis Sesamkobad Zvirfas qvebTan erTad 
lamazi feris mqone ubralo qvebis gamoyeneba. jvrebsa 
da xatebTan erTad Zvirfasi qvebiT amkobdnen saeklesio 
WurWelsac.  qristianobis gavrcelebis droidan Zvi
rfasi qvebiT amkobdnen saeklesio wignebis ydebs, 
eklesiebisa da monastrebis kedlebs, karfanjrebs da 
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svetebs. 
Zvirfasi  qvebiT  gamSvenebuli mravali saeklesio 

ni vTi  xatweris unikaluri nimuSebi, jvrebi, wignebi, 
mefeTa Tu didebulTa iaraRi da Sesamoseli dRes mdidari 
kulturuli memkvidreobis Zeglebs warmoadgens da 
daculia muzeumebsa da eklesiamonastrebSi.
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6. bunebrivi mineraluri pigmentebis damuSaveba 

(mopoveba, gamdidreba, dafqva, gacra) 

bunebrivi damfaravi mineraluri pigmentebis ne
dleuli saqarTvelos teritoriaze farTodaa gav
rcelebuli rkinisa da manganumis Jangis Semcveli 
masalebis saxiT, esenia sxvadasxva feris oxra, mumia, 
surinji, umbra da sxv. isini, umetesad, dakavSirebuli 
arian rkinisa da manganumis madangamovlinebebTan. maTi 
Camoyalibeba xdeba, aseve, orvalentiani rkinis Semcveli 
mineralebis (sulfidebi, karbonatebi, silikatebi) 
daJangvisa da daSlis Sedegad. miwis zedapirze rkinis 
hidroJangebis da Jangebis warmoSoba mimdinareobs 
yvelgan, sadac gavrcelebulia rkinis Semcveli qanebi 
Jangbadis arsebobisa da garkveuli tenianobis pirobebSi. 

CvenSi mniSvnelovania laterituli gamofitvis 
qerqi, romelic warmodgenilia sxvadasxva feris 
TixebiT: wiTeli, yavisferi, yviTeli. maTi Camoyalibeba 
dakavSirebulia rkinisSemcveli qanebis gamofitvis 
procesebTan klimaturi pirobebis gavleniT. es warmo
naqmnebi gavrcelebulia sof. natanebidan TurqeTis 
sazRvramde, aseve  guriis centralur nawilSi da 
saqarTvelos sxva raionebSi. 

samxatvro daniSnulebisaTvis mniSvnelovania la
te rituri gamofitvis produqti, romelTac didi 
samrewvelo   mniSvneloba   ar aqvT, iseve rogorc sxva
dasxva simZlavris rkinis qudebi, romelTa maragi 
SesaZlebelia ramdenime aseuli kilogrami iyos. mTa
varia, miRebuli pigmenti akmayofilebdes wayenebul 
mo Txovnebs. istoriulad taZris moxatvisaTvis 
Cve ni winaprebi upirvelesad iyenebdnen uaxloesi 
adgilmdebareobis gamosavlebs. mcire maragebis miu
xedavad maTi damuSavebiT xdeboda xarisxiani pigmentis 
miReba. 
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oxra, mumia, siena, umbra  miwis pigmentebia, maTi ne
dleuli umetesad bunebaSi fxvieri saxiT moipoveba. 
mineraluri amonaTxari nedli masalisagan pigmentis 
misaRebad umravles SemTxvevaSi sakmarisia misi 
meqanikuri damuSaveba. amitom igi SesaZlebelia amo
RebisTanave gamoviyenoT. 

maRali xarisxis pigmentis misaRebad saWiroa masalis 
gadamuSaveba gamowviT. am SemTxvevaSi, garda meqanikuri 
gadamuSavebisa, masala qimiuradac gardaiqmneba. di
di mniSvneloba aqvs amoRebuli masalis xarisxsa da 
fizikur bunebas, radgan swored maszea damokidebuli 
misi Semdgomi damuSavebis meTodebis arCeva. 

amoRebuli mineraluri masalis xarisxis Sefasebis 
dros mxedvelobaSi unda miviRoT misi struqturuli 
buneba. fxvieri masala ufro advili gadasamuSavebelia. 
kristaluri saxis masala ki Znelad mtrevadia da 
misi gadamuSaveba danadgarebis rTul mowyobilobas 
moiTxovs. aseT SemTxvevaSi xSirad mimarTaven masalis 
gamowvas da cxel mdgomareobaSi civi wyliT Caqrobas, 
riTac icvleba misi struqturuli buneba da advili 
gadasamusavebeli xdeba. 

miwis wiaRidan amoRebuli TiTqmis yvela saxeobis 
nedli masala Seicavs minarevebs: qviSas, uxsnad 
marilebs, mcenaris Zirkvebis narCenebs da sxv. maTi 
Warbi Semcveloba pigmentis masaSi mkveTrad amcirebs 
dafarvis unars da sxva pigmentur Tvisebebs. amitom 
saWiroa wiaRidan amoRebuli yvela saxis masalis 
gamdidreba  fuWi minarevebis moSoreba. mopovebuli 
masalis gamdidrebas axorcieleben mSrali, sveli da 
Termuli wesiT. 

mSrali wesiT nedli masalis gamdidrebas awarmoeben 
amoRebis adgilas: aSoreben minarevebsa da fuW qanebs. 
gadarCeuli masala gaSrobis mizniT unda gaiSalos 
winaswar   SerCeul  adgilze. Tu masalaSi kvlav aRmo
Cndeba minarevebi, saWiroa misi xelaxali gadarCeva. 



161

mSrali wesiT gamdidreba ufro praqtikulia im 
SemTxvevaSi, roca amoRebuli masala SedarebiT sufTaa, 
mcire raodenobiT Seicavs minarevebs da didi kuTri 
wona aqvs. 

bunebrivi masalis sveli wesiT gamdidreba xdeba 
specialur mowyobilobaSi ganleqviT, riTac miRebuli 
pigmenti ufro kargi xarisxis xdeba. ganleqva Sro
matevadi   procesia  da misi Catareba garkveul co dnasa 
da gamocdilebas moiTxovs. pigmentis dasa mzadebeli 
masalis ganleqva emyareba kargad cnobil wess. 

Tu WurWelSi CavyriT fxvier masas da avanjRrevT 
daaxloebiT 8 moculoba wyalSi, mTeli fxvieri masa 
moeqceva Sewonil mdgomareobaSi. male daiwyeba da
leqvac: jer ileqeba ufro msxvili nawilakebi, wvrili 
nawilakebi  ki ufro met xans rCeba Sewonil mdgo
mareobaSi, Tu am dros mRvrie siTxes gadavasxamT meore 
WurWelSi,  meoredan   mesameSi da ase Semdeg, bo lo 
WurWelSi  aRmoCndeba yvelaze sufTad ganleqili ma sala. 

aRwerili procesis Casatareblad saWiroa, viqonioT 
ramdenime Sesabamisi tevadobis WurWeli. Tu masala didi 
raodenobiT Tixovan minarevs Seicavs, saWiroa WurWlis 
raodenoba iyos 4 an 5. 

gadaleqil masalas wyali unda movaciloT gafi
ltvris  saSualebiT, miRebuli SedarebiT mkvrivi ma
sa la, sasurvelia, gatardes wnexSi. gafiltruli 
comiseburi masa gamoSrobili unda iqnes bunebrivi 
SrobiT an specialur saSrob kameraSi. kameraSi gaSrobis 
dros temperatura ar unda aRematebodes 50-600Cs. 

samRebro masalis Sroba  Termuli damuSaveba  
gansakuTrebuli mniSvnelobis saqmea. sasurveli ar 
aris masalis absoluturi gamoSroba, e. i. tenianobis 
sruli moSoreba. gamoSrobil masalaSi unda darCes 
23%  mde teni. masalis sruli gamoSroba an zedmeti 
tenianoba auaresebs pigmentis xarisxs da aZnelebs mis 
srulfasovnad gamoyenebas. 
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damuSavebuli masalis dafqva da gacra aucilebeli 
operaciaa  pigmentis  dasamzadeblad.   aRniSnuli      pro  ce
sis gareSe SeuZlebeli xdeba masalis daniSnu lebisamebr 
gamoyeneba. masalis fizikuri da qimiuri mdgomareobis 
mixedviT SerCeuli unda iqnas misi dafqvisa da gacris 
Tanmimdevroba. agreTve  Sesaferisi aparatura da xel
sawyoebi. dafquli masalis xarisxi unda pasuxobdes 
dadgenil standartsa da teqnikur pirobebs. 

Tu bunerbrivi masala msxvili natexebis saxiTaa, 
uwinares yovlisa, is unda gavataroT samsxvrevela 
manqanaSi, rogoricaa bleki, rbia,  valcebi  da  sxv. 
rodesac masala magaria, iyeneben blekis samsxvrevelas, 
SedarebiT rbili masalisaTvis valcebSi gatarebaa 
mizanSewonili. magram es iZleva masalis pirvelad da
fqvas, Semdgomi damuSaveba grZeldeba safqvav manqanaSi 
 sxvadasxva agebulebisa da warmadobis wisqvilSi 
 burTulebiani wisqvili, dezintegratori da sxv. 
rac ufro sufTad daifqveba pigmenti, miT metia misi 
dafarvis unari da gamoyenebis SesaZlebloba. 

dafqvis procesis damTavrebis Semdeg pigments crian, 
risTvisac iyeneben xelis sacrebis kompleqts  1 sm2 
ze nasvretebis raodenobis mixedviT 1600, 3900 da sxv. 
Tu xelmisawvdomia, SesaZlebelia haeris separatoris 
gamoyenebac, romelic didi warmadobisaa da maRali 
xarisxis masalas iZleva. 

aRwerili operaciebis, CamoTvlili teqnikisa da xel
sawyoebis gamoyenebas studenti SesaZlebelia, gaecnos 
fakultetis mineraluri pigmentebis laboratoriaSi. 
aq mas saSualeba eZleva, daakvirdes da Seiswavlos, Tu 
rogor xdeba nedleulidan xarisxiani pigmentis miReba, 
gamoimuSavos praqtikuli Cvevebi misi gasresvis da 
saRebavis sistemis mosamzadeblad  (ix.  gv.171).
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lazuriti. 

avRaneTi,  (badaxSanis  sabado)

lazuriti.  

(baikalis mxare, ruseTi)
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iaspi. 

(md. semis xeoba)

iaspi. 

(sof. kviliSorisa da yumisTavis midamoebi)
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malaqiti azuritis CanarTebiT.

(bolnisis madniani raoini)

azuriti da malaqiti.

(bolnisis madniani raoini)
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auripigmenti realgarTan erTad.

(luxumis sabado)

bariti kalcitTan erTad.

(meqvenis sabado)
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rZisferi kvarci da mTis broli.

(zemo raWa)

mumia.

(md. Zirulas xeoba)
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iaspi.

(md. TeZmis xeoba)

singuris gasufTavebuli natexebi.

(CineTi)
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singuris kristalebi kvarcTan da dolomitTan.

(CineTi)

singuri sxvadasxva CanarTebiT.

(CineTi)
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bunebrivi mineralebi.

(fakultetis mineraluri pigmentebis laboratoria)

mza pigmentebi Sesabamis mineralebTan erTad.

(fakultetis  laboratoria)
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bunebrivi mineralebis gasresva kurantiT.

(fakultetis  laboratoria)

saRebavebis momzadeba.

(fakultetis  laboratoria)
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7. sagrunte da sabaTqaSe 

masalebi 

sayovelTaod cnobilia,  rom freska kedlis mxa
tvrobis uZveles teqnikas warmoadgens. am SemTxvevaSi 
zedapiris mosworeba, Selesva xdeba Camqrali kirisa da 
qviSis (an mis gareSe) narevis ramdenime feniT. Camqrali 
kiris  bunebriv  nedleuls  kirqva  warmoadgens.   dRevandel 
pirobebSi, Cven sinamdvileSi, saeklesio mxatvrobaSi, 
aRniSnuli meTodi naklebad gamoiyeneba. axalaSenebul 
taZrebSi kedeli ZiriTadad ileseba gajiT da Semdeg 
mSral zedapirze sruldeba mxatvroba, umetesad 
temperis (gavrcelebulia kazeinkvercxisguliani tem
pera) teqnikiT. im SemTxvevaSic ki, Tu kedeli ileseba 
Camqrali kiriT, misi moxatva sruldeba gaSrobis Semdeg. 
xSirad zedapiris ukeT gasworebis mizniT nalesobaze 
xdeba gruntis dadeba, romelic TabaSirisagan an carci
sagan mzaddeba (xSirad  Camqral kirTan erTad). 

xatweraSi xis safuZveli yvelaze gavrcelebuli da 
sasurveli masalaa. ficris damuSavebisa da formis 
micemis Semdeg, mis zedapirs faraven gruntiT, romelic 
mtkicedaa mikruli safuZvelze da aqvs unari miimagros 
saRebavis fena. yvelaze gavrcelebul da gamocdil 
masalas gruntis dasamzadeblad warmoadgens TabaSiri 
da carci, romelic uZvelesi droidan gamoiyeneboda 
am mizniT. aseTi daniSnulebiT aucilebelia mina reve
bisagan gaTavisuflebuli zedmiwevniT sufTa masalis 
gamoyeneba. 

mocemul TavSi ganxilulia dasaxelebuli sagrunte 
da sabaTqaSe naerTebis qimiuri Sedgeniloba, Tvisebebi, 
fizikuri maxasiaTeblebi, maTi gavrcelebisa da gamo
yenebis istoria, maT Soris  saqarTveloSi. 
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7.1. TabaSiri 

TabaSiri bunebaSi farTod gavrcelebuli mineralia, 
warmoadgens kalciumis wylian sulfats  CaSO4 ∙ 
2H2O. masTan yvelaze axlos dgas anhidridi  CaSO4. 
sityva „anhidridi“ uwylos niSnavs da is TabaSirisagan 
gansxvavebiT masSi wylis ar arsebobas gviCvenebs. isini 
msgavsi SedgenilobiT, warmoSobiT da erTmaneTSi 
gadasvlis unariT xasiaTdebian. umetesad erTad 
gvxvdebian da iZlevian sxvadasxva sisqis Sreebs, zog
jer masivur sxeulebs. gansxvavebulia maTi garegani 
kristaluri  formebi.  maTi  xSiri   Tanamgzavri mina
revebis saxiT aris dolomiti, Tixa da sxv. fxvieri 
TabaSiriani naleqebi, romelic gamdidrebulia TixiT 
an Tixakarbonatuli minareviT cnobilia gajis sa
xel wodebiT. TabaSiris wvrilmarcvlovan saxeobas 
alebastri hqvia  iseve, rogorc teqnikur TabaSirs, 
gamomwvars 1700C ze. 

TabaSir  anhidridis warmoSoba ZiriTadad maRali 
koncentraciis xsnarebidan warmoebs, aorTqlebis 
Sedegad da ukavSirdeba mlaSe tbebsa da mcire zomis 
mlaSobebs. 

TabaSiri da anhidridi sxvadasxva Seferilobisa da 
simkvrivis wamonaqmnebi arian. yvelaze gavrcelebulia 
moTeTro da monacrisfro ferebi. Sefervis mizezebi 
mravalnairia: nacrisfersa da moyviTalo elfers 
dolomiti da meqanikuri masalis minarevi iZleva, 
vardisfersa da mowiTalos  rkina, moSavos  or
ganuli nivTierebebi, momwvanos  Tixebi. samxatvro 
daniSnulebiT gamoiyeneba mxolod mkveTri, mdgradi 
TeTri feris TabaSiri   an   anhidridi.  Tu  masSi rki
nis Semc veloba ramdenime procentis farglebSia, 
izrdeba misi pigmenturi Tvisebebi da SesaZlebelia, 
damoukidebel pigmentad iqnas gamoyenebuli. aseTi Sem
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Txvevebi saqarTveloSi zogierTi Zveli taZris saRebavis 
fenaSi qimiuri analizebiTaa dadasturebuli. 

saRebavebis dasamzadeblad (Semavseblad) da sa
grunte masalad, umetesad, gamoiyeneba kristaluri 
saxis wvrilmarcvlovani TabaSiri  alebastri, e. w. 
ale bastris qva. igi TeTri ferisaa, naklebad Seicavs 
minarevebs. alebastris qva cnobilia, aseve, msubuqi 
Spatis saxelwodebiTac. 

rogorc aRvniSneT, TabaSiri Seicavs or molekula 
wyals  CaSO4 ∙ 2H2O. gaxurebiT kargavs wyals da 1700C
ze gadadis uwylo mdgomareobaSi. aseTi saxis TabaSirs, 
romelsac dakarguli aqvs ori molekula kristaluri 
wyali, ewodeba gamomwvari TabaSiri. mas didi gamoyeneba 
aqvs  medicinasa  da   eleqtroteqnikaSi.   aseTnairad 
gamom wvar TabaSirs iyeneben, aseve, sabaTqaSed Siga 
kedlebze da skulpturebisaTvis. TabaSiri wyalSi gaza
vebiT kvlav aRidgens Tavis or molekula wyals da 
gadadis myar mdgomareobaSi. am dros is moculobaSi 
imatebs 1%iT. 

wyalTan Serevis dros TabaSiri unda CavyaroT wyalSi 
da ara  piriqiT, winaaRmdeg SemTxvevaSi warmoiSoba 
sxvadasxva xarisxiT gamyarebuli ubnebi. 2,5 wil Taba
Sirze unda aviRoT erTi litri wyali da CavyaroT 
madmivi moreviT, frTxilad, raTa ar moxvdes narevSi 
haeris buStukebi. Sedegad miiReba Zalian sqeli masa, 
romelic Seikvreba 510 wuTis ganmavlobaSi, xolo 
ramdenime saaTis Semdeg is mTlianad gamagrdeba. 

TabaSiris Cqari SeWiduloba  swrafad gamyarebis 
unari, SesaZlebelia, SevamciroT narevSi webos, spir
tis, kazeinis, glicerinis, Camqrali kiris da sxvaTa 
damatebiT. Tu saWiroa gamyarebis procesis daCqareba, 
unda davamatoT Sabi an nawilobriv (sanaxevrod) 
gamomwvari TabaSiri. Sabis damatebiT miiReba yvelaze 
mkvrivi, gamyarebuli TabaSiris masa. 

TabaSiris gamowviT 1200Cze is dakargavs mxolod 
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1,5 molekula wyals da miRebuli naerTi CaSO4 ∙ 1/2H2O 
wyalSi Cayrisas swrafad aRar myardeba. 

Tu TabaSirs gamovwvavT 300-6000C is farglebSi, is 
dakargavs gamyarebis unars wyalTan Serevisas. 

TabaSiris gamowviT 6000Cze da zemoT miiReba saamSe
neblo TabaSiri, romelic 24 saaTis Semdeg iwyebs 
gamyarebas. gamyarebis dros siTbo ar gamoiyofa da 
moculobaSic ar izrdeba. is Zalian mkvrivi, magari 
masaa da mdgradia atmosferuli movlenebis mimarT. 
aseTnairad miRebul TabaSirs aqvs maRali kuTri wona (1l 
sabaTqaSe TabaSiri iwonis 700 gs, xolo 1l. saamSeneblo 
TabaSiri 1 kgs.). 

TabaSiris gamowviT 10000Cze da zemoT, wyalna
erTebSi, is iZens cementis Tvisebebs. Tu gavagrZelebT 
gamowvas, ufro maRal temperaturaze, is kargavs 
wyalTan gamya rebis Tvisebas. 

saamSeneblo TabaSiri gamoiyeneba Siga kedlebis ga
salesad, is Camqral kirTan SedarebiT ukeTesad ekroba 
kedelze, aseve  xeze. xSirad iyeneben maT kombinacias: 
SedarebiT nakleb raodenoba TabaSirSi (1 wili) ureven 
ufro meti raodenobis kirs (23 wili). TabaSiris Se
reva kirTan ara marto xels uwyobs magari, mkvrivi 
fenis Camoyalibebas, aramed aCqarebs Srobis process. 
aRsaniSnavia, rom TabaSiri mdgradia mxolod Siga, mSrali 
kedlebis Sesalesad, momatebuli tenis SemTxvevaSi is 
arasaimedoa. am dros zedapirze xSirad Cndeba TeTri 
nadebebi. 

TabaSiri inertuli masalaa, mdgradia Suqisa da sxva 
garemo pirobebis mimarT, mcired ixsneba wyalSi: 1 wili 
TabaSiri 400 wil wyalSi. mis nalesobaze SesaZlebelia 
sxvadasxva teqnikiT wera  sveli freskis garda. am 
TvalsazrisiT is warmoadgens erTerT yvelaze gamo
cdil safuZvels kedlis mxatvrobisaTvis, amaze me
tyvelebs yvelaze Zveli, egviptis kedlis mxatvroba, 
romelic Sesrulebulia TabaSiris nalesobaze. 
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TabaSiris gruntebi xis dafaze Zveli droidan aris 
cnobili, am dros Semkvrelad umetes SemTxvevaSi 
cxoveluri webo  Jelatini gamoiyeneba. TabaSiri Zalian 
wvrilad unda iyos dafquli da gasufTavebuli. Cenino 
Cenini miuTiTebs, rom didi mniSvneloba aqvs TabaSiris 
sisufTaves, misi aRweriT, TabaSiris ganleqva xdeba 
didi raodenobis wyalSi da es procesi mTeli Tvis 
ganmavlobaSi grZeldeba, mxolod amis Semdeg ureven mas 
Sesabamisi raodenobis weboSi. xeze TabaSiris grunti 
egviptis garda gvxvdeba italiaSi, sadac saukeTeso 
mxatvruli nawarmoebebi swored TabaSiris gruntzea 
Serulebuli. 

alebastris qvis wvrilad damuSaveba (dafqva) arc 
Tu rTuli teqnologiuri procesia misi sirbilis 
gamo. TabaSiri wyalTan SedarebiT advilad ixsneba 
gogirdmJaviT SemJavebul wyalSi, magram 75 g/lze meti 
koncentraciis pirobebSi xsnadoba mkveTrad mcirdeba. 
marilmJavaSi sustad ixsneba. aRniSnuli Tvisebebis gamo 
mas xSirad iyeneben sxvadasxva xelovnur pigmentebTan 
erTad. 

TabaSiris mopoveba saqarTveloSi ramdenime re
gi  onSia SesaZlebeli, maT Soris aRsaniSnavia sof. 
xudonTan, zugdididan 35 kmSi mdebare danagrovebi, 
romelSidac TabaSiri gavrcelebulia alebastris 
wvril marcvlovani gamWvirvale kristalebis saxiT. 
sufTad dafquli da wvril sacerSi gatarebuli xudonis 
TabaSiri SesaZlebelia, gamoviyenoT samxatvro saqmeSi 
sxvadasxva daniSnulebiT. mniSvnelovania, aseve, raWis 
TabaSiris ramdenime sabado da gamovlineba. TabaSiris 
gamosavlebi cnobilia qveynis aRmosavleT nawilSic, 
kerZod,  Tbilisis  midamoebSi  da  sxv. 
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7.2. kirqva 

kirqva ewodeba CaCO3  sagan Semdgar danaleq qans, 
romelsac marcvlovani agebuleba aqvs. igi farTod aris 
gavrcelebuli bunebaSi da miuxedavad Sedgenilobis 
erTgvarovnebisa, minarevebis, struqturisa da war
moSobis  didi  mravalferovnebiT  xasiaTdeba. 

kirqva, ZiriTadad, minerali kalcitiT aris agebuli, 
qanSi misi raodenoba xSirad 95%s Seadgens. mniSvnelovan 
rols TamaSobs magniumis Jangi, romlis maqsimaluri 
Semcveloba  8%mdea, Tumca Cveulebrivad igi gacilebiT 
naklebia. siliciumis orJangis Semcveloba masSi Tixis, 
qviSis da kaJis arsebobazea damokidebuli. 

minarevebis xasiaTi da raodenoba gansazRvravs 
kirqvebis fers: sufTa kirqvebi TeTri an moTeTro
monacisfro qanebia. magram minarevebisagan damo
kidebulebiT isini faqtiurad yvelanair Sefervas 
Rebuloben. nacrisfer tonebs da maT intensivobas 
kirqvebSi Tixisa da organuli nivTierebis minarevi 
gansazRvravs, momwvanos  Tixis, glaukonitis an metad 
wvrildispersiuli orvalentiani rkinis naerTebi; 
moyviTalo,  moyavisfro,  mowiTalo   ferebs  samvalntiani 
rkinis hidroJangebi da Jangebi, moSavos  organuli 
naerTebi. saerTod, msxvilmarcvlovani kirqvebi ufro 
Ria ferebiT xasiaTdebian, vidre wvrilmarcvlovani. 

warmoSobis mixedviT kirqvebi SeiZleba iyos kla
sturi, organogenuli, qemogenuri da Sereuli. kla
sturi kirqvebi adre arsebuli kirqvebis gadarecxvis 
da gadaleqvis Sedegad warmoiSoba. organogenuli 
(biogenuri) kirqvebi sxvadasxva organizmTa naSTebis 
 mTeli, daumuSavebeli niJarebis an niJarebis 
detritisagan Sedgeba. organuli kirqvebis tipiuri 
warmomadgenelia   rifuli   kirqva,   romelic    warmo
Sobilia koloniebad  mcxovrebi  sxvadasxva   organizmebis 
sico cxlisdroindeli dagrovebis Sedegad: marjnebi, 
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wyalmcenareebi da sxv. qemogenuri kirqvebi warmoiSoba 
CaCO3is xsnarebidan gamoleqvis  wylis aorTqlebis da 
CaCO3is koncentraciis gazrdis Sedegad. aseTi tipis 
kirqvebis warmoSobaSi mTavari roli qimiur procesebs 
aqvs. 

kirqva, romelic erTerTi yvelaze gavrcelebuli 
warmonaqmnia, bunebaSi gvxvdeba sxvadasxva sididis 
gamosavlebis saxiT, isini xSirad mTlian mTebs 
an mTian masivebsac ageben. cxadia, kirqvis sufTa 
danagrovebi gvxvdeba SedarebiT iSviaTad, ufro xSirad 
is gamdidrebulia sxvadasxva minarevebiT. swored 
minarevebis raodenobasa da Semadgenlobaze aris 
damokidebuli Camqrali kiris xarisxi, romelsac kirqvis 
gamowviT viRebT. 

magaliTad,   dolomitizirebuli  (dolomiti  mag
ni umis Semcveli karbonatia) an dolomitiani kirqva, 
romelic dolomits Seicavs didi raodenobiT, ar 
gvaZlevs gamowvis Semdeg maRali xarisxis kirs. am dros 
miiReba naklebad plastiuri, marcvlovani, naklebad 
efeqturi kiri, romelic aramdgrad fenas iZleva 
nalesobaSi. aseT kirs „mWle“ ewodeba. kirqvis zogierTi 
saxeoba Seicavs Warbi raodenobis kvarcis qviSas an Tixas. 
aseTi saxeobis kirqvis gamowviT miviRebT hidravlikur 
kirs. 

xSirad kirqvis gardaqmniT maRali wnevisa da te mpe
raturis   pirobebSi   xdeba misi gadakristaleba, as  e T nairad 
gardaqmnil kirqvas marmarilo an gamar mariloebuli 
kirqva ewodeba. wvrilmarcvlovani mar marilos gamowva 
iZleva sakmaod kargi xarisxis kirs, romlis  gamoyeneba  
SeiZleba freskaSic.    uxeSmarcvlovani   marmarilosagan  
an  kirqvisagan  (amorfuli  struqturiT) miiReba naleso
bisaTvis naklebad gamosadegi kiri. 

kiris   miReba  SeiZleba  niJarebisa  da carcis gamo
wviTac. Tixis Semcveli kirqvebi Seferilia sxvadasxva 
ferad, Tumca marto SeferilobiT ar ganisazRvreba 
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kirqvis xarisxi. xSirad sruliad TeTri saxeobis kirqvam 
SesaZlebelia mogvces hidravlikuri kiri, Tu is Seicavs 
didi raodenobis silikatur naerTebs. 

kiri, romelic warmoadgens sabaTqaSe masalas, miiReba 
metnaklebad sufTa kirqvis gamowviT. kirqva iSleba 
kalciumis Jangad da naxSirorJangad: 

CaCO3 → CaO + CO2 

100 wili kirqvis dawviT viRebT 56 wil kalciumis 
Jangs da 44 nawil naxSirorJangs. kirqvis daSla iwyeba 
daaxloebiT 5000C  is farglebSi da mTavrdeba 1000-
13000Cze. aRsaniSnavia, rom didi zomis natexebs 
sWirdebaT ufro maRali temperatura, raTa gamowvis 
procesi mivides bolomde. hidravlikuri kiris miReba 
warmoebs SedarebiT dabal temperaturaze. gadamwvari 
(ufro maRal temperaturaze gamomwvari) an gamouwvavi 
(nawilobriv gamomwvari) kiri moxmarebisaTvis uvargisia. 
gamouwvavi masalis Caqroba mimdinareobs Zalian nela 
da cudad, xolo gadamwvarisa grZeldeba didxans, 
nalesobaSic ki, rac gamousworebel Sedegebs iZleva. 

qvanaxSiriT kirqvis gamowvis dros wvis produqti 
 kvamli, mavne gazebi ar unda exebodes gamosawvav 
masalas, winaaRmdeg SemTxvevaSi maT SemadgenlobaSi 
arsebuli gogirdis Semcveli gazebi warmoSoben sxva
dasxva marilebs  maT Soris TabaSirs, rac auaresebs 
miRebuli produqtis xarisxs, aseTi masala freskaSi 
naklebad vargisia. SedarebiT efeqturia SeSaze gamomw 
vari kirqvisagan miRebuli kiri. 

gamomwvari kiri  kalciumis Jangi inarCunebs natexis 
formas, romelic gamowvamde hqonda, Tumca SedarebiT 
msubuqia da moculobaSic naklebia. is forovania da 
wyalTan Sexebisas reaqcia energiulad mimdinareobs 
kalciumis hidroJangis CamoyalibebiT: 
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CaO + H2O = Ca(OH)2 + 15,4 kkal. 

Warbi raodenobis wyalSi xdeba sruli Caqroba da 
miiReba kalciumis fuZe naerTi, romelic iwodeba 
Camqral kirad da warmoadgens Semkvrel masalas 
nalesobisaTvis da freskaSi. miRebuli masala wylidan 
amoRebis Semdeg aseve aqtiurad uerTdeba haerSi 
arsebul naxSiororJangs da yalibdeba mdgradi marili, 
pirvandeli saxis kalciumis karbonati: 

Ca(OH)2 + CO2 = CaCO3 + H2O 

kiris Caqroba fizikurqimiuri TvalsazrisiT kolo
iduri procesia, romlis drosac forovani aRnagobis 
gamomwvari kiris natexi dasawyisSi wyals iwovs, Semdgom 
mimdinareobs qimiuri naerTis Camoyalibebis procesi, 
siTbos gamoyofiT (150 0C  mde) da   moculobaSi   moma
tebiT, rac mTavrdeba natexis daSliT, fxvniliseburi 
masis miRebiT. 

imisaTvis, rom damzaddes kalciumis hidroJangis 
fxvniliseburi masa, saWiroa sawyisi masalis, gamomwvari 
kiris wonis 4060% procentis raodenobis wyali 
davasxaT masze. aseTnairad damzadebuli masala mdgra
dia xangrZlivi periodis ganmalobaSi, is SeiZleba 
dafasovdes sxvadasxva saxiT. misgan xsnari miiReba 
Semdegnairad: Tavidan Camqrali kiris fxvnils ureven 
gansazRvruli raodenobis qviSas da mxolod amis 
Semdeg amateben wyals.  narevi  xSirad Seicavs didi 
zomis natexebs,  romlebic an arasruladaa gamomwvari 
an bolomde ar aris Camqrali.  imisaTvis, rom aseTi  na
texebi ar moxvdnen nalesobaSi, sadac SeiZleba man 
gaagrZelos Caqroba da amiT daasustos nalesoba da 
Sesabamisad  saRebavis fena, saWiroa narevis gatareba 
wvril sacerSi. aRsaniSnavia, rom aseTi xarisxis Cam
qrali kiri freskisaTvis ga mousadegaria. mSrali sa
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xis kalciumis hidroJangi ar iZleva iseTi maRali 
dispersiulobis xsnars, rogorc es xdeba gamomwvari 
kiris Warbi raodenobis wyalSi Caqrobis dros. 

kiris Caqroba sruldeba xis bakebSi, avzebSi da Semdgom 
mas specialurad momzadebul ormoSi asxamen. Casaqrobad 
gamoiyeneba 34jer meti wyali gamomwvar kirTan Sefa
rdebiT. procesis mimdinareobisas periodulad ureven 
xis niCbebiT. 

Caqrobaze gavlenas axdens wylis Sedgeniloba. wyali, 
romelic Seicavs sulfatebs, aferxebs Caqrobis process. 
Tu Seicavs karbonats, is reagirebs kirTan, romelic 
naadrevad gardaiqmneba kirqvad. gamarTlebulia, Tu 
Caqroba moxdeba sufTa wyliT. kiri SeiZleba gafuWdes 
im SemTxvevaSic, Tu Warbi raodenobis wyali ar CaaRwevs 
Siga fenebSi imis gamo, rom zedapirze srulad Camqralma 
kirma ar gaatara igi qvemoT  gulisaken. 

freskisaTvis gamoiyeneba mxolod zedmiwevniT su
fTa da srulad Camqrali kiri, romelic miRebulia 
wvrilmarcvlovani marmarilos gamowviT. aseTi masala 
qvreba swrafad da xarisxianad. Tu kirqva Seicavs 
garkveuli raodenobis magniumis, aluminis, siliciumis, 
rkinis naerTebs, is Caqreba araTanabrad da arasrulad. 
misagan damzadebuli xsnari marcvlovania, ar gamoirCeva 
plastikurobiT. aseTi masala kedlis mxatvrobisaTvis 
ar gamodgeba, is advilad iCens bzarebs, xSiria, aseve, 
saRebavis  zedapirze  sxvadasxva marilis nadebebis ga
Cena. 

Tu gvinda nalesoba iyos gamZle da xarisxiani, ar unda 
gamoviyenoT axlad Camqrali kiri. amisaTvis mas inaxaven 
ormoSi, romelsac saxuravze zemodan qviSa aqvs dayrili, 
da es ukanaskneli, Tavis mxriv, TixiT aris izolirebuli 
haerisagan, raTa ar moxdes misi CaRweva SigniT. mocemuli 
sqema mas icavs, aseve, gayinvisagan, ra SemTxvevaSic is 
uvargisi xdeba. es meTodi ar gaxlavT axali, meTodi 
gamocdilia saukuneebis ganmavlobaSi, Zveli ostatebi 
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iyenebdnen Camqral kirs samwliani daZvelebiT. 
raSi mdgomareobs aRwerili meTodis mniSvneloba? 

upirveles yovlisa imaSi, rom Warb wyalSi yofnisas kiri 
Tavisufldeba sxvadasxva marilebisagan (soda, TabaSiri 
da sxv.), romlebic miwaSi gaiwovebian da, rac mTavaria, am 
dros srulad mTavrdeba Caqrobis procesi. xangrZlivi 
periodis Semdeg Camqrali kiri gadadis koloidur 
mdgomareobaSi da iRebs cximovan, karaqisebur stru
qturas, romelic ukeTesad muSaobs nalesobaSi. is 
ukeTesad akavSirebs qviSis marcvlebs, SedarebiT gvian 
iwyebs gamyarebas, rac iZleva damatebiT dros svelad 
werisas. 

rac Seexeba Caqrobis dros da mis dayovnebas, aq 
specialistebis azri iyofa: zogierTi miuTiTebs, rom 
amisaTvis sakmarisia 14 dRe, sxvebi Tvlian, rom amisaTvis 
saWiroa ramdenime Tve, zogierTisaTvis sakmarisi dro 
ramdenime weliwadia. 

arsebobs gamocdileba, romlis drosac gamoiyenes 
20 wlis winandeli Camqrali kiri, romelic SemTxveviT 
ipoves ormoSi. mas zedapirze hqonda 1520 smiani 
gamagrebuli kirqvis fena, ris SigniTac srulfasovnad 
Camqrali kiris  sruliad  vargisi masala iyo. 

Camqrali kiris xsnarSi neitraluri karbonatis arse
boba ar SeiZleba erTmniSvnelovnad uaryofiT Tvisebad 
CaiTvalos, radgan is aferxebs SeWidulobas, ris gamoc 
svelad weris dro izrdeba da ufro mkvrivi, mdgradi 
nalesobis fena miiReba. am mizniT xSirad xsnarSi ureven 
kargad gasufTavebul wvrildispersiul carcs 20% mde 
raodenobiT. xSirad amave mizniT xsnars toveben haerze 
ramdenime dRiT perioduli moreviT. Tu saWiroa xsnari 
SedarebiT swrafad gamyardes, maSin mas Tavze arTmeven 
ukve gamyarebul kalciumis karbonats, rac amcirebs mis 
Semcvelobas da SeWidulobis dro mcirdeba. 

hidravlikuri kiri. kirqvis zogierTi saxeoba (Zi
riTadad Seferili kirqvebi) didi raodenobiT Seicavs 
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Tixa minarevs, romlebic gamowvis Semdeg cementis 
Tvisebebs iCenen, rac imaSi gamoixateba, rom haerze 
mcired gamyarebis Semdeg maT aqvT unari, gamyardnen 
wyalSi. hidravlikuri kiri miiReba, Tu sufTa kirqvas 
xelovnurad davamatebT Sesabamisi raodenobis Tixas, 
narevis gamowvis Semdeg miRebuli masala ifxvneba 
(qucmacdeba) da xdeba misi dafasoeba. masalis xarisxi 
 hidravlikuroba damokidebulia narevSi kaJmJavas 
Semcvelobaze. 

miuxedavad imisa, rom hidravlikuri kiri Zlierad, 
mkvriv fenad myardeba da, amave dros, wylian garemoSi 
ar aris midrekili dabzarvisadmi, misi gamoyeneba 
nalesobaSi ar SeiZleba,  radgan  is  Seicavs  marilebs   didi 
raodenobiT da tenian garemoSi xdeba maTi zedapirze 
amosvla, rac,  ra Tqma unda,  azianebs  samxatvro  fenas. 

hidravlikuri kiris mSrali meTodiT Caqroba mdgo
mareobs imaSi, rom kirs aSxefeben mcire raodenobis 
wyals. Caqrobis procesi am dros mimdinareobs ufro 
neli tempiT, vidre Cveulebrivi kiris SemTxvevaSi. 
Zlier hidravlikuri kiri SesaZlebelia, gamoviyenoT 
Sesarevad, Cveulebrivi kiris xsnarSi, mxolod qveda 
fenebis gasalesad.  

mxolod Camqrali kiriT kedlis galesva ar aris 
rekomendebuli, radgan sqel fenaSi is SesaZlebelia, 
daibzaros da daskdes. sabaTqaSe xsnaris aucilebel 
Semadgenels warmoadgens qviSa. 

saqarTveloSi kirqvis gamosavlebi mravladaa. maTi 
garkveuli nawili konkretuli sabados saxeliTaa 
cnobili, zogierTi, ubralod, gamovlinebaa da Semdeg 
Seswavlas moiTxovs gamoyenebis sferos mixedviT. maTi 
moZieba SesaZlebelia saqarTvelos yvela kuTxeSi. 
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7.3. carci 

rogorc sayovelTaod cnobilia, garemo da orga
nizmebi mWidro urTierTdamokidebulebaSi imyofebian. 
hidroqimiuri da ekologiuri garemo gansazRvravs 
organizmebis sacicocxlo procesebs, da meore 
mxriv, organizmebis cxovelqmedeba mniSvnelovnad 
ganapirobebs garemos xasiaTs. es rTuli damokidebuleba 
mTeli Tavisi mravalferovnebiT vlindeba kirqvebis 
warmoSobis procesSi. CaCO3is moxmareba organizmebis 
mier TavianTi Zvlovani nawilebis asagebad metad 
gavrcelebuli movlenaa. qimiuri karbonatwarmoSobis 
ZiriTadi nawilisagan gansxvavebiT, romlis drosac 
wyali karbonatuli marilebiT metnaklebad gajerebuli 
unda iyos, organizmebs gaaCniaT gansakuTrebuli 
unari, aiTvison  esa  Tu is nivTiereba yovelgvari kon
centraciis pirobebSi, zogjer maSinac ki, rodesac 
am nivTierebis Semcveloba maT sacicocxli garemoSi 
ukiduresad mcirea. 

niJarebi da Zvlovani warmonaqmnebi, romlebic 
organizmebis sikvdilis Semdeg grovdebian, dasabams 
aZleven organogenuli kirqvebis warmoSobas. maT Ta
vianTi struqturisa da Sedgenilobis mixedviT didi 
mravalferovneba axasiaTebT. organogenul kir qvebs 
mTavari adgili ukaviaT karbonatul qanebs Soris. 
warmoSobis mixedviT isini  SeiZleba  iyos   zoogenuri 
(foraminiferebiani,  rifuli da sxva) an fitogenuri 
 sxvadasxva wyalmcenareebis naSTebisagan agebuli 
(li ToTamniumebi, onkoliTebiani, kokoliTebiani da 
a. S.). biogenur kirqvebs saxelwodeba eZleva maT am
gebi organuli naSTebis mixedviT. farTod aris 
gavrcelebuli foranimiferebiani da koko liTo
forebiani kirqvebi, pirvelni umartivesi erT ujrediani 
cxovelebis sifrifana niJarebisagab Sedgeba, meoreni  
mikrowyalmcenareebisagan. 
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organogenuli kirqvebis erTerTi tipiuri war
momadgenelia carci, romelSidac, garda zemoT aRni
Snulisa,  gvxvdeba orsagdulianebis, xavscxovelebis, 
amo nitebisa  da  sxva organizmebis naSTebi. carcis amgebi 
organuli naSTebi metad mcire zomebisaa da mxolod 
specialuri meTodebiT Seswavlisas gamoicnoba. 

carcis  mecnierul  Seswavlas saukunenaxevris is
toria aqvs, magram misi Sedgenilobis zusti dadgena 
ramdenime aTeuli wlis win moxerxda eleqtronuli 
mikroskopis daxmarebiT. amitomac bolo dromde xSirad 
gvxvdeba erTmaneTis sawinaaRmdego mosazrebebi mis 
Sesaxeb. 

carci bunebaSi farTodaa gavrcelebuli, sayovel
Taod cnobilia carcis wyebebi, romlebic uzarmazar 
teritorias moicaven inglissafrangeTidan moyo
lebuli uralamde. maTi gamweoba TiTqmis 4000 kms 
Seadgens, xolo simZlavre 10100 mis farglebSia, 
xarkovis olqSi (ruseTi) 700 ms. aRwevs. 

garda mcenareuli da cxoveluri naSTebisa, carci 
mcire raodenobiT Seicavs arakarbonatul minarevebsac, 
maT Soris aRsaniSnavia kaJiani Rrublebis spikulebi, 
kvarcisa da iSviaTad mindvris Spatis marcvlebi, 
glaukonitis da fosforitis konkreciebi, piritis, 
baritis, Tixis nawilakebi da sxv. rac Seexeba qimiuri 
warmoSobis karbonats, misi raodenoba carcSi umniSvne
loa da procentis nawilebs Tu Seadgens. 

carci, iseve rogorc kirqva, ZiriTadad kalciumis 
karbonatisagan  CaCO3  Sedgeba.  carci  TeTri  an    mo
TeTro feris sustad Secementebuli, rbili (xels 
svris), Zlier forovani (4050%) da wmindamarcvlovani 
karbonatuli qania. mis SemadgenlobaSi mTavari adgili 
kalcits ukavia (9099%). carcis ZiriTadi amgebia 
erTujrediani zRvis planqtonuri wyalmcenareebis 
kokoliToforidebis mikroskopuli niJarebi (60
90%, romelic uwvrilesi (0,010,001 mm.) firfitebis, 
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milakebis, burTulebisa da sxva Taviseburi formis 
nawilakebiT aris warmodgenili. 

carci, rogorc aRvniSneT, fxvieri Seucementebeli 
saxiT gvxvdeba. is absoluturad mdgradia Suqis da 
garemo pirobebis mimarT. misi Sereva usafrTxoa sxva 
pigmentebTan, sxvadasxva saRebavis SemadgenlobaSi. 
wyalSi TiTqmis ar ixsneba. tute garemoSi da mJavebSi 
iSleba naxSirorJangis warmoqmniT (CO2). Tu wyali 
Seicavs naxSirmJavas, masTan carci warmoSobs 
naxSirmJava kalciums, romelic ukeTesi xsnadobiT 
xasiaTdeba. gamowvis  SemTxvevaSi gadadis gamomwvar ki
rSi  kalciumis oqsidSi. 

carcis dafarvisunarianoba Zalian dabalia, amitom 
TeTri feris pigmentad damoukideblad ar varga. zeTTan 
Serevisas warmoSobs erTgvarovan plastikur masas, 
romlis gamoyeneba sxvadasxva daniSnulebiT SeiZleba. 
rac Seexeba saRebavs, zeTTan ver warmoqmnis iseT narevs, 
romlis datana funjiT gaxdeba SesaZlebeli, am dros is 
damfaravi ar aris da gamWvirvalea. misi gamoyeneba mcire 
raodenobiT SeiZleba pastelSi da guaSSi. 

rogorc zemoT moyvanili msjelobidan Cans, carcs 
uSualod mxatvrobaSi, saRebavis sistemaSi naklebi 
gamoyeneba aqvs. is gacilebiT mniSvnelovania TeTri 
gruntebis momzadebis saqmeSi. gruntis mosamzadeblad 
Semkvrelad sasurvelia gamoviyenoT cxoveluri webo, am 
daniSnulebiT umetesad Jelatini ixmareba. 

carcis gruntebis gamZleobasa da mdgradobaze 
miuTiTebs Sua saukuneebis evropaSi Sesrulebuli 
namuSevrebi, sadac gruntebi, italiuri mxatvrobis 
gamoklebiT, carcis masaliTaa damzadebuli. rac Seexeba 
italias, aq am daniSnulebiT, ZiriTadad, TabaSirs 
iyenebdnen. 

zeTis ferweris SemTxvevaSi carcis grunti unda 
ganmxolovdes saRebavis fenisagan JelatiniT an TeTri, 
Zalian gamWvirvale fisiT, raTa gruntma SeinarCunos 
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optikuri funqcia  Tviseba Suqis arekvlisa. Tu 
izolacias ar movaxdenT, zeTi SeaRwevs gruntSi, 
rac gamoiwvevs misi feris Secvlas (ganacrisfreba, 
damuqeba), es sabolood aisaxeba mTlianad suraTzec. 
amis magaliTebi bevria Tanamedrove mxatvrobaSi, ro
desac Semwov carcis gruntze mxatvroba sruldeba ze
Tis ferweriT. 

temperis saRebavebiT werisas ukeTesia, Tu carcis 
gruntis zedapirs davfaravT dabali koncentraciis 
Jelatinis wyalxsnariT, raTa Tavidan aviSoroT 
saRebavis zedmeti raodenobis gaJonva gruntSi. 

mopovebis Semdeg maRali xarisxis carcis misaRebad 
saWiroa misi gamdidreba  fuWi minarevebis moSoreba. 
es SeiZleba moxdes ganleqviT, saamisod arsebobs sxva 
mravali meTodi. Semdeg xdeba dafqva. aseTnairad 
momzadebuli carci mkveTri TeTri ferisaa da ar Seicavs 
fuW minarevebs, rogoricaa Tixa, kvarci, rkinis Jangi da 
sxv. dafqvis Semdeg saWiroa masalis gatareba sacrebSi 
miRebuli standartis mixedviT. 

miuxedavad carcis farTo gavrcelebisa evropis 
teritoriaze, mxatvrobaSi gamoiyeneboda ramdenime 
adgilmdebareobis nedleuli: bolonia, Sampani da sxv. 
isini  maRali SemcvelobiT da gansakuTrebuli Tvi
sebebiT gamoirCeodnen. dRes es problema naklebad 
aris, radgan dRevandeli teqnologiis pirobebSi 
SesaZlebelia metnaklebad Raribi sabadodanac miviRoT 
kargi xarisxis masala. 

carcis miReba SeiZleba xelovnuri gziT: kalciumis 
qloridis da natriumis karbonatis (soda) wyalxsnarebis 
urTierTqmedebiT, romlis Sedegad miiReba wyalSi 
uxsnadi marili kalciumis karbonati: 

CaCl2 + Na2CO3 = 2NaCl + CaCO3 

saqarTveloSi carci mraval adgilas moipoveba, 
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romelTa umravlesoba kalciumis karbonats Seic
avs 9095% mde. magram samxatvro saqmeSi carcis 
vargisianobisaTvis ZiriTadi maCvenebeli misi fizi
kuri buneba da struqturuli aRnagobaa. am mxriv 
carcis sabados gamovlinebebis umravlesoba dabali 
maCvenebeliT   xasiaTdeba. carcis cnobil sabadoebs 
So ris  TavianTi  maragebis  odenobiT,  fizikuri   Tvi
se bebiT  da   qimiuri  SedgenilobiT  yvelaze  mniSvne
lovania  xaragaulis,  suramis,  caiSisa da galis sa ba
doebi.

7.4. gaji 

saamSeneblo saqmeSi sabaTqaSed gansakuTrebuli 
gamoyeneba aqvs TabaSirian qanebs, romlebic orwyliani 
kalciumis sulfatis CaSO4 ∙ 2H2O garda Seicavs 
sxva mineralur minarevebs  ZiriTadad Tixas. aseTi 
fxvieri saxis warmonaqmnebi, romlebic minerali 
TabaSiris garda gamdidrebuli arian TixiT, kvarciT 
an sxva Tixakarbonatuli minarevebiT, cnobilia gajis 
saxelwodebiT. 

gamouwvavi bunebrivi gaji warmoadgens muqi yavisferi, 
odnav mowiTalo an Ria nacrisferi Seferilobis fxvier 
masas TabaSiris kristalebiT. 

Zveli drois Zeglebi, dawyebuli X sidan, sadac saam
Se neblo masalad gamoyenebulia gaji, TvalnaTlad 
miuTiTebs mis bevr Rirsebaze, rogoricaa mdgradoba, 
gamZleoba da sxv. 

bunebrivi gaji wyalSi gazelisas warmoSobs TviT
gamyarebad Semkvrel masas. es Tviseba da misi Seferiloba 
damokidebulia TabaSirisa da Tixuri minarevebis 
raodenobasa da Tvisebebze. TabaSiris Semcveloba gajSi 
farTo farglebSi meryeobs. TabaSiris (CaSO4 ∙ 2H2O) 
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Semcvelobis zRvruli minimumi, romlis drosac masala 
vargisia, udris 3840%s. ufro dabali Semcvelobis 
SemTxvevaSi masala moiTxovs Semdgom Seswavlas da sxva 
parametrebis dadgenas. 

gajis zomierad gamowvis temperaturuli Sualedi 
180-2350Cis farglebSia, romlis drosac mimdinareobs 
igive procesebi, rac TabaSiris gamowvisas. misi dafqvac 
TabaSiris msgavsad xdeba, romelsac igi isedac emsgavseba 
misi maRali Semcvelobis dros. gamowvis Semdeg gajSi 
hidratirebuli wyali unda iyos 0,055dan 0,085 nmde, 
sadac n aris gajSi CaSO4 ∙ 1/2H2Ois procentuli 
Semcveloba. aucilebelia gamomwvari masalis sacerSi 
gatareba. amisaTvis gamodgeba saceri, romelsac aqvs 64 
 dan 900 nasvretamde 1 sm2ze. gacrisas narCeni pirvel 
sacerze ar unda aRematebodes 20%s, xolo meoreze 
50%s. 

gasufTavebuli, damuSavebuli da gamomwvari gaji, 
romelic gazelis Semdeg myardeba haerze, gamoiyeneba 
ZiriTadad Siga kedlebis, Weris gasalesad. momzadebuli 
xsnaris Sekvra, Semyareba iwyeba kedelze datanidan 3 
wuTSi da grZeldeba 30 wuTamde, srul gamyarebas is 
aRwevs ramdenime dReRamidan 28 dReRamemde drois 
ganvalobaSi. es maCvenebeli damokidebulia masSi 
TabaSiris Semcvelobaze. 

dRevandel pirobebSi sxvadasxva Sedgenilobisa da 
xarisxis gaji farTod gamoiyeneba, rogorc saero, ise  
sakulto nagebobebis Siga kedlebisa da Weris gasalesad. 
amave dros aRsaniSnavia, rom is did problemebs qmnis im 
SemTxvevaSi, Tu kedeli periodulad sveldeba an zomaze 
metad nestian garemoSia moqceuli. am dros xSirad 
kedeli ifareba sxvadasxva Sedgenilobis marilebis 
gamonayofebiT, nadebebiT, rac TavisTavad azianebs 
samxatvro fenas. amis Tavidan asacileblad aucilebelia 
saizolacio samuSaoebis Catareba. 

saqarTveloSi mravladaa gajis sabadoebi, maT Soris 
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aRsaniSnavia q. Tbilisis midamoebi, sadac ramdenime 
sabado da gamovlinebaa cnobili. aRsaniSnavia dampalos, 
orxevis da sxva adgilmdebareobis gajis sabadoebi, 
saidanac ZiriTadad maragdeba qalaqis mSenebloba. 
gamoyenebis win aucilebelia garkveuli iqnas gajis 
teqnikuri monacemebi, upirvelesad ki  maTSi TabaSiris, 
Tixis da sxva minarevebis  procentuli  Semcveloba. 
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8. xsnarebi 

wyali  H2O wyalbadis umartivesi oqsidia. vinaidan 
Jangbadis eleqtrouaryofiToba mniSvnelovnad aRe
mateba wyalbadisas, amitom wylis molekula polarulia. 
aseTi eleqtruli Tvisebebis gamo wyali erTerTi 
saukeTeso gamxsnelia. masSi kargad ixsneba mravali myari 
nivTiereba, siTxeebi da gazebi. 

Tu oTaxis temperaturaze Wiqa wyalSi CavyriT 
mcire raodenobis saWmeli marilis an sodis fxvnils 
da movurevT, mcire xnis Semdeg Cayrili nivTiereba 
gaixsneba da Tanabrad ganawildeba mTel moculobaSi. 
miRebul xsnarSi mikroskopiTac ver SevamCnevT gaxsnili 
nivTierebis nawilakebs. gaxsnisas myari nivTierebis 
danawileba xdeba molekulebad an ionebad, romlebic 
difuziiT gamxsnelis molekulebs ereva da xsnarSi 
Tanabrad nawildeba. 

gaxsnili nivTierebis raodenobis cvlilebiT advilia, 
vcvaloT xsnaris koncentracia. aqedan Cans, rom xsnari 
aris ori an meti nivTierebisagan warmomdgari cvladi 
Sedgenilobis erTgvarovani sistema. 

mravali xsnari, garda gamxsnelisa da gaxsnili 
nivTierebisa, Seicavs maTi urTierTqmedebis Sedegad 
warmoqmnil produqtebs, romlebic wyalxsnarebis 
SemTxvevaSi hidratebia. magaliTad, gogirdmJavas 
wyalxsnari Sedgeba gamxsnelisagan  wyali, gasa
xsnelisagan  mJava da hidratirebuli H, HSO4, SO4, 
io ne bisagan. amitom SesaZlebelia miviRoT Semdegi 
formulireba: 

xsnari erTgvarovani sistemaa, romelic Se dge
ba gamxsnelis, gaxsnili nivTierebisa da maTi urTie
rTqmedebis produqtebisagan. 

yoveli xsnari Sedgeba gamxsnelisa da masSi gaxsnili 
nivTierebisagan. Cveulebrivad, gamxsnelad Tvlian im 
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komponents, romelic sufTa saxiT imave agregatul 
mdgomareobaSia, rogorSic xsnari. magaliTad wyal
xsnaris SemTxvevaSi gamxsneli, ra Tqma unda, wyalia. 
magram Tu orive komponenti Txevadia, magaliTad wyali 
da spirti, gamxsnelad miviCnevT im komponents, romelsac 
meti raodenobiT Seicavs xsnari. 

xsnarebs, romlebSidac gaxsnili nivTiereba dana
wilebulia molekulur an ionur mdgomareobamde 
(sodis, marilis da sxvaTa wyalxsnarebi), WeSmariti 
xsnarebi ewodebaT. aseTi xsnarebis dispersiulobis 
(dispersiuloba  nivTierebis nawilakebad daSla) 
xarisxi maRalia, amitom WeSmariti xsnarebi mdgradia. 
maTTvis damaxasiaTebelia erTgvarovneba, e. i. gaxsnili 
nivTierebis Tanabari ganawileba xsnaris mTel mocu
lobaSi. 

WeSmariti xsnarebi, romlebsac SemdegSi ubralod 
xsnarebs vuwodebT, agregatuli mdgomareobis mixe
dviT SeiZleba daiyos sam jgufad: airad, Txevad da 
myar xsnarebad. airadi xsnarebi gazebis narevia. amis 
magaliTia haeri da gazebis nebismieri narevi. Txevadi 
xsnarebis magaliTia marilebis wyalxsnarebi, sxvadasxva 
nivTierebis spirtxsnarebi da a.S. myari xsnarebia 
metalebis Senadnobebi  brinjao, TiTberi da sxv. 

adamianis praqtikuli moRvaweobisaTvis xsnarebs 
arsebiTi mniSvneloba aqvs. mravali teqnologiuri 
procesi xsnarebSi mimdinareobs zRvis wyali, mdinaris 
wyali xsnarebia. sakvebis SeTviseba mcenareTa da cxo
velTa organizmebSi wyalxsnarebidan warmoebs. 

nivTierebis gaxsnis unars ama Tu im gamxsnelSi 
xsnadoba ewodeba. nivTierebis maqsimaluri raodenoba, 
gamosaxuli gramobiT, romelic 100 g. gamxsnelSi Sei
Zleba gaixsnas   mocemul    temperaturaze,  aris    xsna
dobis koeficienti. 

yovel nivTierebas garkveuli sididis xsnadobis 
koeficienti axasiaTebs. mocemuli nivTierebis xsna
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dobis koeficienti damokidebulia temperaturaze. 
myari nivTierebis xsnadobis koeficienti, rogorc 
wesi, temperaturis gadidebisas izrdeba. arsebobs 
gamonaklisebic, romlebzedac piriqiT moqmedebs 
temperaturis gazrda. 

xsnars, romelSic aRebuli nivTiereba mocemul 
temperaturaze aRar gaixsneba, najeri ewodeba. najer 
xsnarSi adgili aqvs or, erTmaneTis sawinaaRmdego 
process  gaxsnas da da xsnaridan gaxsnili nivTierebis 
gamoyofas. rac ufro mcirea xsnaris koncentracia, 
miT meti siCqariT warimarTeba gaxsnis procesi. rac 
metia xsnaris koncentracia, miT meti siCqare eqneba 
gaxsnis sapirispiro mimarTulebis process. roca am ori 
procesis siCqare gautoldeba erTmaneTs, damyardeba 
wonasworoba xsnarsa da gauxsnel nivTierebas Soris, 
e. i. drois erTeulSi warmoiqmneba imdeni molekula, 
ramdenic gamoiyofa xsnaridan. aseTi xsnari najeria. 

xsnari, romelSic mocemul pirobebSi SeiZleba kidev 
gaixsnas mocemuli nivTiereba, aranajeria. 

zenajeria xsnari, romelic Seicavs gaxsnil nivTi
erebas meti raodenobiT, vidre najeri xsnari imave 
temperaturaze. zenajeri xsnari aramdgradia, ara 
wonasworuli. 

saxelwodebis garda „najeri da aranajeri“ ixma
reba, agreTve, saxelwodebebi „koncentrirebuli“ da 
„ganzavebuli.“ sityva „koncentracia“ niSnavs gax
snili nivTierebis im raodenobas, romelsac xsnaris 
moculobiTi an woniTi erTeuli Seicavs. 

maRali koncentraciis xsnarebs koncentrirebuli 
ewodeba, mcire koncentraciis xsnarebs  ganzavebuli. 
koncentrirebuli xsnari Seicavs gaxsnili nivTierebis 
iseT raodenobas, romelic Sesadaria gamxsneli  
nivTierebisa. magaliTad, 100 g. da 30 g. Sesadari 
ricxvebia. piriqiT 100 g. da 0,2 g. ar aris Sesadari 
ricxvebi, gamxsnelisa da gasaxsnelis aseT raodenobebs 
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Seicavs ganzavebuli xsnarebi. koncentrirebul da 
ganzavebul xsnarebs Soris sazRvari metad pirobiTia. 
arsebobs xsnarTa koncentraciis zusti gamosaxvis 
sxvadsxva xerxi: procentuli, moluri, normaluri, 
titri. pro centuli koncentracia gamoisaxeba gaxsnili 
nivTierebis gramebis ricxviT, romelsac Seicavs 100 
g. xsnari. magaliTad, natriumis hidroqsidis 5%iani 
xsnaris yoveli 100 g. Seicavs 5 g. natriumis hidroqsids. 
asevea mJavebis SemTxvevaSic. 

dispersiul sistemebs (xsnarebs) garda Cveulebrivi 
(WeSmariti) xsnarebisa, miekuTvneba koloiduri xsna  -
rebi, agreTve suspenziebi da emulsiebi. isini erTma
neTisagan gansxvavdebian nawilakebis zomiT e. i. dis
persiulobis  daqucmacebulobis xarisxiT. 

koloideri xsnarebi, suspenziebi da emulsiebi ara
erTgvarovani  sistemebia,  romlebic  Sedgeba  siTxisa da 
masSi      ganawilebuli     metnaklebad   dawiladebuli,      uxsna
di nivTierebisagan. im ares, romelSidac ganawilebulia 
meore nivTiereba, sadispersio are hqvia, xolo im 
danawilebul nivTierebas, romelic ganawilebulia 
mocemul areSi, dispersiuli faza ewodeba. rac ufro 
metadaa dawiladebuli (daqucmacebuli) sadispersio 
areSi ganawilebuli nivTiereba, miT ufro metia misi 
dispersiulobis xarisxi. imis mixedviT, Tu ra agregatul 
mdgomareobaSia sadispersio are da dispersiuli faza, 
miiReba sxvadasxva saxis dispersiuli sistemebi. 

1 nm  ze (nm  nanometri = 109 m) naklebi zomis nawilakebi 
warmoqmnian WeSmarit xsnarebs, rogorc aRvniSneT, 
isini iSlebian molekulur da ionur doneze. is unda 
ganvixiloT, rogorc erTfaziani sistema. 100 nmze meti 
zomis nawilakebisagan Semdgari sistemebi warmoqmnian 
uxeS dispersiul sistemebssuspenziebsa da emulsiebs. 

suspenziebi iseTi dispersiuli sistemebia, romlebSic 
sadispersio are siTxea, xolo dispersiuli faza myari 
nivTiereba. amasTan myari nivTiereba praqtikulad 
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uxsnadia siTxeSi. droTa ganmavlobaSi siTxeSi Setiv
tivebuli nawilakebi ileqeba fskerze, rac mcirea 
nawilakebis zoma, miT ufro didxans inaxeba, mdgradia 
suspenzia. magaliTad, mdinaris mRvrie wyali suspenziaa, 
aq sadispersio are wyalia, xolo dispersiuli faza  masSi 
ganawilebuli Tixisa da qviSis mcire zomis nawilakebi, 
romlebic mis simRvrives ganapirobebs. suspenziis 
magaliTia „kirrZe“ e. i. Ca(OH)2 ganawilebuli wyalSi, 
TabaSiris wyalSi narevi, saRebavis sistema  sadac 
pigmentis fxvnili ganawilebulia ama Tu im SekvrelSi da 
sxv. 

emulsiebi iseTi dispersiuli sistemebia, romelTa 
sadispersio are da dispersiuli faza erTmaneTSi 
Seurevadi siTxeebia. wylisa da zeTisagan SeiZleba 
movamzadoT emulsia narevis xangrZlivi njRreviT. 
suspenziebi da emulsiebi orfaziani sistemebia. 

qafi aris dispersiuli sistema, sadac sadispersio are 
haeria da dispersiuli faza siTxe. 

koloiduri xsnarebi  maRaldispersiuli orfaziani 
sistemebia, romlebic Sedgebian dispersiuli arisa 
da dispersiuli fazisagan. amasTan, am ukanasknelis 
nawilakebis xazovani zomebi aris 1dan 100 nmmde. rogorc 
Cans, koloiduri xsnarebi nawilakebis zomis mixedviT 
Sualedurs warmoadgens WeSmarit xsnarebs, suspenziebsa  
da emulsiebs Soris. koloiduri nawilakebi, Cveulebriv, 
Sedgebian  molekulebisa  an  ionebis  didi ricxvisagan. 

koloiduri sistemebis klasifikacia iseTivea, ro
gorc uxeSi dispersiuli sistemebisa.  dispersiuli ar
isa da dispersiuli fazis agregatuli mdgomareobis 
gamo arsebobs mravali saxis koloiduri sistema. 
yvelaze gavrcelebuli koloiduri sistemebia zolebi 
da gelebi. 

tipiuri zoli iseTi warmonaqmnia, romelSic disper
siuli garemo gacilebiT aRemateba dispersiul fazas. 
magaliTad Tambaqos boli, moyviTalo nacrisferi 



196

rkiniani wylebi da sxva mravali. 
gelebSi dispersiuli faza imdenad mniSvnelovani 

raodenobiTaa warodgenili, rom calkeuli dispersiuli 
nawilakebi TiTqmis erTmaneTTan arian Sewepebuli da 
warmoSoben labisebur, webosebur da minisebur masebs. 
am SemTxvevaSi dispersiuli garemo, TiTqos, dispersiul 
nawilakebs Soris darCenil sivrces avseben. gelis 
magaliTs warmoadgens Wvartli, talaxi, limoniti 
(rkinis hidroJangebis geli) da sxva. 

emulsia. rogorc zemoT aRvniSneT, umartivesi 
emulsia miiReba wylisa da mcenareuli zeTis erTmaneTSi 
SereviT. Tu didi raodenobis wyalSi SevurevT mcire 
raodenobis zeTs, advilad SevamCnevT siTxeSi gafantul 
zeTis mcire zomis marcvlebs, romlebic dispersiul 
fazas warmoadgens. aseT emulsias hqvia „zeTi wyalSi.“ 
Tu piriqiT, aviRebT didi raodenobis zeTs da mcire 
raodenobis wyals, miviRebT emulsias, romlis safuZveli 
iqneba zeTi  anu „wyali zeTSi.“ 

cnobilia, rom Tu zeTisa da wylisagan momzadebul 
emulsias davtovebT ramdenime xniT, orive siTxe 
daiwyebs erTmaneTisagan daSorebas. ufro mZime wyali 
moeqceva qvemoT, xolo zeTi mogrovdeba zedapirze. 
garkveuli drois Semdeg miviRebT or srulad 
erTgvarovan da erTmaneTisagan mkveTrad gamijnul 
wylisa da zeTis fenebs. Tu gvinda SevinarCunoT xsnaris 
pirvandeli  emulsiuri mdgomareoba, amisaTvis saWiroa 
wyals davamatoT zedapirulad aqtiuri nivTiereba e. w. 
emulgatori, romelic daswevs zedapirul daWimulobas 
(ganzidvas) moreagire siTxeebis nawilakebs Soris. 
emulsia miT ufro mdgradia, rac ufro dabalia 
daWimuloba. warmovidginoT, rom emulgatoris mole
kula Sedgeba ori sxvadasxva Tvisebis naxevrisagan anu 
is xasiaTdeba maRali polarulobiT. aseT SemTxvevaSi 
is erTi boloTi (nawiliT) ganizidavs wylis molekulas 
(aSorebs zeTis nawilaks), xolo meore mxriv, izidavs da 
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Semoikrebs zeTis nawilaks. amis gamo is eqceva emulsiis 
fazebs Soris da ar aZlevs maT erTmaneTTan daSorebis 
saSualebas. 

kargma emulgatorma unda mogvces Zalian wvril
marcvlovani emulsia, anu emulsiis Semadgeneli na
wilakebis zomebi ar unda aRematebodes 2 mikrons (1 
mikroni udris 0,001 mm). rac ufro mcire zomis iqneba 
emulsirebuli siTxis nawilakebis zomebi, miT ufro 
myaria emulsia. 

emulsia warmoSobis mixedviT iyofa or jgufad  
bunebrivad da xelovnurad. bunebrivi emulsiis (zeTi 
wyalSi tipis) magaliTia rZe. sadac cximi emulsirebulia 
wyalSi da Seicavs emulgators kazeinis saxiT, romelic 
uzrunvelyofs emulsiis mdgradobas. aseTive bunebrivi 
emulsiaa kvercxis cila, romelic warmodgenilia wylis 
arisa da cximis fazisagan. emulgatoris rols asrulebs 
mis SemadgenlobaSi arsebuli cximovani mJavebi  leci
tini da albumini, romlebic uzrunvelyofen emulsiis 
mdgradobas. 

xelovnuri emulsiebidan samxatvro saqmeSi yvelaze 
metad gamoiyeneba wyliani emulsiebi, sadac dispersiul 
garemos wyali warmoadgens. isini, ZiriTadad, Sedgeba 
wylisagan, zeTisagan da romelime koloiduri wyalSi 
xsnadi nivTierebisagan (emulgatori), rogoricaa  
cxoveluri webo, saxamebeli, gumiarabiki, kazeini da 
sxv. aRniSnuli naerTebis garda, romlebic, TavisTavad, 
pigmentis Semkvrels warmoadgenen, emulgatorebad 
vargisi arian kaliumisa da natriumis sxvadasxva sapnebi. 
saemulgatoro nivTierebas zeTis garda warmoadgens 
balzamebi, laqebi da sxv. 

ukanasknel wlebSi samxatvro  masalebis dasa
mzadeblad farTod gamoiyeneba sinTetikuri fisisagan 
damzadebuli emulsiebic, kerZod, polivinacetatis 
emulsia. xelov nuri emulsiis stabiluroba da mdgra
doba mTlianad damokidebulia mis Semadgenel ele
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mentebze, momzadebis wessa da Senaxvis pirobebze. 
emulsia SeiZleba damzaddes wylisa (dispersiuli 

are) da naxevrad myari an myari nivTierebis SereviT, 
rogoricaa fisi an cvili. aseTi emulsia (ufro sworad, 
suspenzia) miiReba an Sesabamis temperaturaze, romlis 
drosac dneba es nivTiereba an gamxsnelis gamoyenebiT, 
romelic mas gaxsnis da  Txevad   mdgomareobaSi  gada
iyvans. imisaTvis, rom aseT emulsias gaSrobisas 
gamxsnelma  feri ar Seucvalos, saWiroa swrafad aqro
ladi gamxsnelis SerCeva. 

emulsiis mdgradoba damokidebulia ramodenime 
faqtorze. emulgatori emulsiaSi unda imyofebodes 
garkveuli procentuli SefardebiT dispersiul 
fazebTan mimarTebiT. Tu emulgatoris raodenoba Za
lian mcirea  naklebia 2%ze, aseT SemTxvevaSi emulsia 
ar Camoyalibdeba. Tu misi raodenoba normaze bevrad 
metia, am SemTxvevaSic ar miiReba stabiluri emulsia. 
emulsiis stabiluroba damokidebulia temperaturazec 
da Semadgeneli fazebis siblanteze. emulsiis 
Camoyalibebasa da mdgradobaze gavlenas axdens, 
aseve, romelime fazis mJavianoba an fuZianobisadmi 
midrekileba. kaliumis da natriumis tuteebi aioleben 
emulsiis Camoyalibebas, romlebic cximebs Seicaven. 
amisagan gansxvavebiT, kalciumis fuZe xSirad aseTi 
Sedgenilobis emulsiebis daSlas xels uwyobs. 

emulsia, romlis fazebis Semadgeneli nawilakebi 
cudadaa izolirebuli, gamoirCeva dispersiulobis 
dabali xarisxiT, gansakuTrebiT im SemTxvevaSi, rodesac 
zeTis Semcveloba zRvrulTan axlosaa. 

emulsiebis momzadeba SeiZleba ori gziT: 1. Sen
jRreviT. magaliTad boTlSi vasxamT 20%ian gumi
arabikis xsnars 10 wilis raodenobiT, vamatebT 1 wil 
selis zeTs da miRebul masas vanjRrevT erTgvarovani 
masis, xsnaris miRebamde. moTxovnilebis SemTxvevaSi 
SeiZleba SevurioT wyali saWiro raodenobiT. 2. ga
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sresviT. faifuris jamSi CavyaroT 2 wili gumiarabikis 
wvrildispersiuli fxvnili, davamatoT 2 wili selis 
zeTi da Seuwyveteli gasresvis reJimSi wveTobiT 
davamatoT  4  wili  gamoxdili wyali. 

emulsiis gaSrobis procesSi pirvelad orTqldeba 
wyali. masSi gaxsnili nivTiereba myardeba da miiReba 
forovani afski. zeTis mcire Semcvelobis SemTxvevaSi 
afskis  zedapiri   forovania,    meti  Semcvelobisas    mqrqa
lia    da     mcirediT   gansxvavdeba  Srobadi  wyalSixsnadi 
maka vSireblebis afskisagan, maTgan gamoirCeva mxolod 
elastiurobiT. emulsia, romelic didi raodenobiT 
Seicavs zeTs, xasiaTdeba naxevradkriala an kriala 
afskiT, wyalSi naklebad xsnadia, xasiaTdeba Zlieri 
gardatexis unariT da saRebavs aniWebs iseTive optikur 
Tvisebebs, rogorsac Srobadi zeTi. 

aRsaniSnavia, rom mxatvrobis ganviTarebis istoriis 
manZilze sxvadasxva saxis xelovnuri emulsiebi 
gamoiye neboda, Tumca ara iseTive intensivobiT, 
rogorc bunebrivi  emulsiebi.  bunebriv emulsiebs, 
ga n sa kuTrebiT kvercxis guls, gamorCeuli adgili 
uWiravs mxatvrobis ganviTarebaSi. kvercxis guli aris 
pigmentebis universaluri makavSirebeli saRebavis 
sistemaSi. is bevrad gansazRvravs mis xarisxs da 
gamZleobis unars. xatwerasa da saeklesio mxatvrobaSi 
kvercxis guls dResac aqtiurad iyeneben.
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9. zeTebi 

Sesavali 

zeTis saRebavebi, romelSic Semkvrelad sxvadasxva 
mcenareuli zeTia gamoyenebuli, gamomsaxvelobiT 
xelovnebaSi, gansakuTrebiT ki dazgur ferweraSi, erT
erTi yvelaze gavrcelebuli samxatvro masalaa. zeTis, 
rogorc Semkvrelis, Tvisebebidan da specifikidan 
gamomdinare, zeTis saRebavebiT SeiZleba daixatos 
mTliani nawarmoebi erTianad, ferisa da tonis Tan
daTanobiTi SecvliT, saWiro tonalobis miRebamde, 
uwyvetad    damuSavdes   da gadaiweros calkeuli de
talebi, sanam ar iqneba miRweuli damakmayofilebeli 
Sedegi. es yovelive miiReba imis xarjze, rom zeTis 
saRebavis sistema SedarebiT gvian Sreba. rac yvelaze 
mTavaria, maRali xarisxis zeTze damzadebuli sa
Rebavebi naklebad icvlis fers. am da sxva Tvisebebma 
ganapiroba, rom XVII saukunidan zeTis saRebavebi myarad 
damkvidrdnen samxatvro saqmeSi, maT Soris  kedlis 
mxatvrobaSic. maT meore rigSi gadaswies da didi doziT 
Caenacvlnen sxva, manamde gavrcelebul masalebs: 
freskis masalebs kedlis mxatvrobaSi, kvercxis 
temperas  dazgur ferweraSi. 

zeTis saRebavebi, rogorc samxatvro masalebi, moix
senieba jer kidev X saukuneSi. XII saukuneSi am masaliT 
iSviaTad, magram mainc sruldeboda zogierTi warwera 
kedelze. XV saukunis dasawyisidan holandielma mxat
varma ian van eikma SeZlo maRali xarisxis Srobadi 
zeTis miReba da masze damzadebuli saRebaviT Seqmna 
ioane naTlismcemlis saxe. swored am droidan daiwyo 
zeTis saRebavebis, rogorc ferweris masalis, aqtiuri 
gamoyeneba da triumfaluri svla gamomsaxvelobiT 
xelovnebaSi. 

pirveli didi naSromi kedelze zeTis saRebavebiT 
Seasrula aRorZinebis xanis genialurma mxatvarma da 
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moazrovnem leonardo da vinCim, romelmac q. milanSi 
„santamariadellagracies“ monastris taZris kedelze 
Seqmna cnobili suraTi „saidumlo seroba“ (14951497 ww.). 

XVII saukunidan XX saukunemde zeTis saRebavebiT 
kedelze bevrs xatavdnen, magram xSirad ara pirdapir 
kedlis sibrtyeze, aramed  masze gaWimul tiloze. 
umetesad qveCarCoze gaWimul tiloze sruldeboda 
nawarmoebi da Semdeg xdeboda misi montaJi Sesabamis 
adgilze. yovelive gamowveuli iyo imiT, rom es marTlac 
saukeTeso masala dazguri ferwerisaTvis ar aRmoCnda 
gamZle kedelze xatvisas. zeTi ar aRmoCnda mdgradi 
tute garemoSi. is reagirebs Camqral kirTan (kalciumis 
tute-Ca(OH)2) da sxva tuteebis marilebTan, romelTac 
Seicavs kedlis nalesoba. amitom zeTis saRebavebis 
gamoyeneba kedelze SesaZlebelia mxolod garkveuli 
saizolacio samuSaoebis Catarebis Semdeg. 

XIX saukunis meore naxevridan mxatvrebi da am saqmis 
specialistebi mividnen daskvnamde, rom seriozuli 
samuSaoebis Sesasruleblad zeTis saRebavebis gamoye
neba kedlis mxatvrobaSi problemuria da iseTi na
warmoebis Seqmna, romelmac dros unda gauZlos, did 
sulier da materialur danaxarjebs moiTxovs. 

saqarTveloSi zeTis saRebavebis gamoyenebiT saekle
sio kedlis mxatvrobis tipiuri magaliTia sionis 
sakaTedro  taZris mxatvroba, romelic XIX saukunis 
80ian wlebSi rusi mxatvris, g. gagarinis mieraa Se
srulebuli (ix. gv. 383 ). 

xatwerasa da saeklesio kedlis mxatvrobaSi ga mo
iye neboda  da dResac  gamoiyeneba  sxvadasxva  mce na
re uli zeTi. maT moixmaren sxvadasxva emulsiebis Se
madgenlobaSi, rogorc damarbilebel an Znelad Srobad 
nivTierebas. zogadad,  gruntebis SemadgenlobaSi is 
SehyavT ro gorc damarbilebeli, xolo TabaSirian 
gruntebSi     Srobis  Semaferxebeli  komponenti.  cno
bilia, ase ve, zeTis grunti xis dafaze, romelic zeTisa 
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da Sesabamisi pigmentisagan mzaddeba. maRali xarisxis 
zeTi gamoiyeneba damcav fenaSic, rogorc cvilTan an 
laqTan kombinaciaSi, aseve  damoukideblad, saWiroebis 
mixedviT  xis dafaze an kedelze Sesrulebuli nawar
moebis dasafaravad. rogorc Semkvrel nivTierebas 
xatweraSi mas dRes iSviaTad da Zalian SezRudulad 
iyeneben. 

kvalificiuri xatmweri kargad unda erkveodes sxva
dasxva  mcenareuli  zeTis TvisebebSi, acnobierebdes 
maTi gamoyenebis istoriaSi arsebul dadebiT da 
uaryofiT mxareebs, raTa SeZlos saWiro masalis sworad 
SerCeva da  warmatebiT  gamoyeneba. 

qvemoT mocemulia zeTebis klasifikacia, miRebis 
xerxebi, qimiuri Semadgenloba da teqnologiuri Tvi
sebebi, maTi gasufTavebis istoriuli da Tanamedrove 
meTodebi. saxeobebis mixedviT daniSnuleba da gamo
yenebis sferoebi. 

9.1. mcenareuli zeTebis qimiuri Sedgeniloba, 

klasifikacia, miReba 

zogadad cximi samatomiani spirtis  glicerinisa 
(C3H8O3) da karbonmJavas rTuli naerTia (gliceridi). 
is warmoiqmneba glicerinis da najeri an aranajeri 
karbonmJavebis (cximovani mJavebi) urTierTqmedebisas. 
karbonmJavebia: palmitinmJava C15H31COOH, stearinmJava 
C17H35COOH, oleinmJava C17H33COOH, linolenmJava 
C17H31COOH da sxv. najeri umaRlesi cximovani mJavebi 
myaria, aranajeri  Txevadi, amitom palmitinmJavas 
da stearinmJavas gliceridebi (mag. Zroxis qoni da 
sxv.) myaria, xolo oleinmJavasa da linolenmJavas 
gliceridebi Txevad mcenareul zeTebs warmoadgenen. 
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stearinmJavas gliceridi 

oleinmJavas gliceridi 

najeri da aranajeri karbonmjavebis struqturuli 
formula aseTia: 

H H H H H H H H H H H H H H H H H O 
    H H H H H H H H H H H H H H H H H           O

H-C-C-C-C-C-C-C-C-C-C-C-C-C-C-C-C-C-C             stearinmJava

    H H H H H H H H H H H H H H H H H            OH
 H H H H H H H OH 
H H H H H H H H H H H H H H H O 

 H H H H H H H H H OH 
aRniSnuli mJavebis glicerinTan SeerTebiT (cximis 

warmoqmna) miRebuli gliceridi gamoisaxeba Semdegi 
formuliT: 

C17H35-CO-O-CH2

C17H35-CO-O-CH          

C17H35-CO-O-CH2

      

C17 H33-CO-O-CH2 

C17H33-CO-O-CH 

C17 H33-CO-O-CH2 

cximovan mJavebs, romlebic Sedian gliceridebSi, 
didi mniSvneloba aqvT zeTis xarisxis dasadgenad. im 
zeTs, romelic umTavresad Seicavs aranajer cximovan 
mJavebs, Srobis ukeTesi unari aqvs da gaSrobis Semdeg 

    H H H H H          H H H H H H H H H H         O

H-C-C-C-C-C-C=C-C-C-C-C-C-C-C-C-C-C-C             

    H H H H H H H H H H H H H H H H H        OH

oleinmJava 



204

sagnis zedapirze qmnis sakmaod priala da magar afsks. 
zeTi, romelic umetesad Seicavs najer cximovan mJavebs, 
naklebi SrobadobiT xasiaTdeba da gaSrobis  Semdeg 
sust afsks qmnis. 

am TvalsazrisiT mcenareuli zeTebi iyofa sam jgu
fad. pirvel jgufs miekuTvneba Srobadi zeTebi: selis, 
tungos, kanafis da sxv. meore jgufs  naxevrad  Srobadi 
zeTebi: mzesumziris, soias, bambis da sxv. mesame jgufs 
araSrobadi zeTebi: zeTisxilis, abusalaTinis, da 
sxv. magaliTad: sagnis zedapirze normalur pirobebSi 
wasmuli sufTa selis zeTi Sreba 36 dRis ganmavlobaSi, 
mzesumziras zeTi  1618 dReSi, xolo zeTisxilis zeTi 
ramden xansac unda gavaCeroT, ver Seqmnis Tundac sust 
afsks. 

amrigad, zeTebis gamoSrobis xangrZlivobis sxva
dasxvaoba, ZiriTadad, cximovani mJavebis TvisebebiT 
aixsneba. mxatvrobaSi gamoyenebuli mcenareuli zeTebi 
aranajeri cximovani mJavebis Semcvelobis mxriv aseT 
suraTs iZleva (ix. cxrili № 2).

aranajeri cximovani mJavebis Semcveloba zeTSi

cxrili №#N2

mcenareuli

zeTis 

dasaxeleba 
oleinis linolis linolenis sxvadasxva SeniSvna

selis zeTi 4 57 37 6 
zeTi

cximovan 

mJavebs

Seicavs

gliceri

debis

saxiTi

mzesumziris

zeTi 39 47  9

 zeTisxilis

zeTi

84 0.5 - 10
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mcenareul zeTSi Semaval cximovan mJavas SeuZlia, 
SeierTos Jangbadi, iodi da sxva, rac umTavresad 
damaxasiaTebelia aranajeri cximovani mJavebisaTvis. es 
mdgomareoba, ZiriTadad, gansazRvravs zeTis xarisxs.

oleinis cximovani mJavis molekula Tavisi stru
qturis mixedviT warmoqmnilia erTi ormagi bmiT, e. i. 
mas aqvs Tavisufali adgili, sadac SeuZlia SeierTos 
Jangbadi, iodi da sxva, CH3(CH2)7CH=CH(CH2)7COOH.

rac ufro metia ormagi kavSiri cximovani mJavis 
molekulaSi (linolis mJava, linolenis mJava), miT ufro 
energiulad ierTebs zeTi Jangbads haeridan da swrafad 
Sreba. zeTis daJangvis procesi aixsneba Jangbadis 
molekulis SeerTebiT cximovani mJavas molekulasTan 
ormagi kavSiris adgilas, rac gamoisaxeba formuliT:

..-.CH=CH-… … -CH-CH-….
 
   

+
O=O         

=
      O _ O

am procesis Sedegad zeTi jer gasqeldeba, Semdeg 
mTlianad gamyardeba. gamyarebuli zeTis garss li no-
qsini  ewodeba.

zeTis daJangva aqtiurad mimdinareobs mxolod mis 
zedapirze, romelic uSualod exeba haers, amitom zeTis 
sqeli fena zemodan gadaikravs Txel afsks. qveda fenebis 
gamyareba ki nela mimdinareobs. zeTis Txeli fena 
Tanabrad da swrafad Sreba mTel sisqeze. am Tvisebas igi 
inarCunebs zeTis saRebavebSic.

zeTis mier iodis mierTebis xarisxi, e.w. iodis ricxvi, 
warmoadgens zeTis ZiriTad maxasiaTebels, ramdenadac 
is uCvenebs aranajeri cximovani mJavebis Semcvelobis 
raodenobas da gamoxatavs zeTis gamyarebis xasiaTs. 
ioduri ricxvi uCvenebs, Tu ramden (gramebSi) iods 
SeierTebs 100 g. zeTi gansazRvrul pirobebSi. rac 
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maRalia es ricxvi (e.i. rac metia ormagi bmebi), miT Cqara 
Sreba zeTi. ioduri ricxvi Srobad zeTebSi meryeobs 130
200is farglebSi, naxevrad Srobad zeTebSi 100130is 
sazRvrebSia, xolo araSrobad zeTebSi misi raodenoba 
80100mdea. qvemoT, cxrilSi mocemulia ioduri ricxvis 
damokidebuleba gamyarebis drosTan, maSin rodesac 
mcenareuli zeTis Txeli fena SuSazea datanili (ix. 
cxrili №3).

ioduri ricxvi da gamyarebis xangrZlivoba 
zeTebisaTvis

cxrili №#N 3

mcenareul zeTebs iReben mcenaris Teslis dawnexvis 
gziT. cnobilia, agreTve, zeTis miRebis eqstraqciuli 

mcenareuli zeTebi 

ioduri

ricxvi 

gamyarebis 

xangrZlivoba 

Srobadi

seli 170-195 3-4 დღე

kanafi 157-166 4-5 დღე

yayaCo 133-143 6-7 დღე

naxevrad

Srobadi

mzesumzira 127-136 10-30 დღე

simindi 119-128 10-30 დღე

bamba 103-113 10-30 დღე

araSrobadi

araqisi 84-100 -

zeTisxili 80-88 -

abusalaTini 81-90 -
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meTodi, rac niSnavs Teslis gulis gaxsnas sxvadasxva 
gamxsne lis saSualebiT. am SemTxvevaSi saukeTeso 
gamxsnelad iTvleba benzini. eqstraqciuli wesiT mi
Rebul zeTs umetesad,  teqnikuri  daniSnulebiT  iye
neben.

9.2. zeTebis Sroba, gasufTaveba, 

misi Tanamdevi pro cesebi

samxatvro saqmeSi, ZiriTadad, gamoiyeneben Sro
bad mcenareul zeTebs, agreTve    specialurad gada
muSavebul mzesumziras zeTs da sxv. zeTis gaSrobis 
procesi, vizualuri TvalsazrisiT, iyofa Semdeg 
etapebad: 1. rodesac zeTi sqeldeba da zemodan 
gadaikravs afsks, romelic jer kidev webovania. 2. 
rodesac afski xelis SexebiT mSral STabeWdilebas 
tovebs, magram xelis zomieri daWeriT kvals tovebs. 
3. rodesac dgeba zeTis praqtikuli gaSrobis momenti 
 garsi mSralia, anabeWds ar tovebs, magram jer kidev 
rbilia.  4. saboloo gamyarebis procesi, romelic ra
modenime weliwadi grZeldeba.

linoqsinis daZvelebis procesi ganuwyvetliv mimdi
nareobs. am process garemo pirobebTan (haeri, sinaTlis 
sxivebi da sxv.) urTierTqmedebis gamo Tan sdevs zeTis 
qimiuri Sedgenilobis cvlileba. rac, TavisTavad, iwvevs 
misi gardatexis maCveneblis Secvlas, kerZod zeTis 
gardatexis maCveneblis zrdas. magaliTad, Tu axali 
zeTis gardatexis koeficienti aris 1,48, daZvelebuli 
linoqsinisa aris 1,60 da ufro meti. Cven wina TavSi (ix.
Tavipigmentebi.) visaubreT, Tu ra aris gardatexis 
maCvenebeli da ra mniSvneloba eniWeba mas saRebavis 
sistemaSi. Semkvrelisa da pigmentis gardatexis ma
Cve nebelTa sxvaoba gansazRvravs saRebavis sistemis 
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dafarvisunarianobas. rac metia es sxvaoba, miT ufro da
mfaravia saRebavi. imis kvalobaze, rom zeTis daZvelebis 
Tanadroulad mimdinareobs misi gardatexis maCveneblis 
zrda da es uaxlovdeba pigmentisas, xdeba saRebavis 
fenis damuqeba, tonis Secvla, feri ufro gamWvirvale 
gveCveneba. es gardaqmna xangrZlivi drois ganmavlobaSi 
mimdinareobs da suraTis kolorits cvlis. procesi 
Seuqcevadia da misi aRmofxvra ver xerxdeba veranairi 
restavraciis gziT, radgan saqme exeba saRebavi fenis 
optikuri Tvisebebis cvlilebas. aseT SemTxvevaSi, 
SedarebiT kargad gamoiyureba is suraTebi, romlebic 
Sesrulebulni arian TeTr gruntebze.

zeTi gardatexavs sinaTles ufro Zlierad, webosa da 
cvilis SemkvrelebTan SedarebiT, da naklebad, vidre 
fisebi da balzamebi. Srobadi mcenareuli zeTebis 
gardatexis koeficienti meryeobs 1,469 – 1,522is far
glebSi. (ix. cxrili № 4).

zogierTi mcenareuli zeTis gardatexis maCvenebeli

cxrili №#N 4

mcenareuli zeTebi gardatexis koeficienti

selis 1,480-1,484

kanafis 1,477

yayaCos 1,475-1,478

kaklis 1,469-1,480

mzesumziris 1,473-1,479

bambis 1,460-1,475

zeTisxilis 1,460-1,470

abusalaTinis 1,477-1,479
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 rogorc aRiniSna, zeTi gaSrobas (anu daJangvas) 
iwyebs zedapiridan, sadac yalibdeba Txeli afski, 
romlis zedapiris farTobi mcirdeba. vinaidan Sroba 
araerTgvarovnad mimdinareobs, miT umetes sqeli 
fenis an ramdenime Sris arsebobis SemTxvevaSi, zeda 
Txeli afskis moculobaSi Semcireba mis qvemoT 
mdebare naxevradTxevad fenaze araTanabrad aisaxeba, 
rac iwvevs dasawyisSi naoWebis warmoSobas. xolo Tu 
procesi gagrZelda,    zedapiris   danapralianebas. 
zeTi,    romelic Cqara Sreba,  metad  aris  midrekili 
zedapirze naoWebis da bzarebis warmoqmnisadmi, vidre 
neladSrobadi zeTebi. selis zeTisaTvis es movlena  
tipiuria da bzarebi zogierT  SemTxvevaSi  mTel  sa
Rebavis  sitemas gadaecema.

gaSrobis procesze gavlenas axdens sinaTle, 
temperatura da tenianoba, aseve  gruntis xarisxi, 
xa siaTi da Sedgeniloba. sinaTle, siTbo da mSrali 
haeri aCqarebs gamyarebas. sibnele, sicive da teniani 
haeri ki am procesis Semaferxebelia. selis zeTi nor
malur pirobebSi 35 dReSi myardeba, ufro maRali 
temperaturisa da intensiuri ganaTebis SemTxvevaSi 
sakmarisia 3 dRe. intensiuri mzis sinaTlisa da ultra
iisferi gamosxivebis zemoqmedebiT swrafad SrobasTan 
erTad iwyeba zeTis afskis erTianobis darRveva, ami
tom saWiroa misaRebi pirobebis dacva. samxatvro fe
nis Sroba sibneleSi gacilebiT xangrZlivad mimdi
nareobs, magaliTad selis zeTis SemTxvevaSi is 
Se sa Zlebelia 60 dRe gagrZeldes. arseboben mTeli rigi 
xelovnuri faqtorebi, romlebic aCqareben linoqsinis 
Camoyalibebas.

zogierTi   avtoris   monacemebiT,    linoqsinis  ga
m  ya  rebis procesi (anu zeTis daJangva) mimdinareobs 
xangrZlivad da 400 wlis Semdegac ar mTavrdeba 
Jangbadis SeerTebis procesi mogvianebiT mcirdeba, 
magram mTlianad ar wydeba. Sesabamisad, misi mdgradoba 



210

gamxsnelebis mimarT izrdeba daZvelebasTan erTad. 
gamyarebuli zeTis garsi aRar ixsneba organul 
gamxsnelebSi, maSin rodesac axali zeTi advilad ixsneba 
skipidarSi, acetonSi, butilisa da eTilis spirtSi da 
sxv.

zeTis daZvelebuli linoqsini organul gamxsnelebSi 
mxolod fuvdeba (ijirjveba, moculobaSi imatebs). ga
fuebis xangrZlivoba damokidebulia misi siZvelis 
xarisxze. rac ufro Zvelia zeTis linoqsini, miT ufro 
didxans da Znelad fuvdeba.

Srobadi zeTebis afski droTa ganmavlobaSi yviT
ldeba. rac ufro Zvelia linoqsini, miT ufro mo
yviTalo toni aqvs mas da xSirad moyavisfro elferi 
gadahkravs. gamocdilebiT cnobilia, rom rac ufro 
kargad Sreba zeTi, miT metad yviTldeba. es maCvenebeli 
damokidebulia zeTSi aranajeri cximovani mJavebis Sem
cve lobaze, rac maRalia misi Semcveloba zeTSi, miT 
metia midrekileba gayviTlebisadmi. magaliTad yayaCos 
Srobadi zeTi (ioduri ricxviT 133143) yviTldeba 
naklebad, vidre selis zeTi (ioduri ricxvi 170190). 
linoqsinis gayviTlebas xels uwyobs sibnele da nestiani 
garemo. pirvel periodSi sibneliT miRebuli siyviTle, 
SesaZlebelia, gamoswordes masze intensiuri dRis 
sinaTlis moqmedebiT, magram mogvianebiT yalibdeba 
mdgradi yviTeli feri, romlis aRmofxvrac ukve 
SeuZlebelia. zeTebi, romelTa Sroba daCqarebulia 
xelovnurad, sikativebis damatebiT yviTldeba ufro 
swrafad da Zlierad.

zeTis zedapiri gamoSrobis Semdeg gayviTlebasTan 
erTad  ganicdis  damuqebas,  romelic,  aseve,  ara sa
siamovno movlenas warmoadgens da uaryofiTad aisaxeba 
suraTis saerTo mdgomareobaze.

zemoT aRwerili uaryofiTi movlenebi didwilad 
damokidebuli zeTis nedleulis arCevasa da misi damu
Savebis (gafiltvra, gamoTeTreba, gasqeleba da sxv.) 
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xarisxze.
mcenareuli zeTi cximovani mJavas gliceridis ga

rda Seicavs cilovan da lorwovan nivTierebebs. 
axalgamoxdili zeTi, ra wesiTac unda iyos igi 
miRebuli, Seicavs   meqanikur  minarevebsac. zeTi, rome
lic lorwovan nivTierebebs  Seicavs,  neli  SrobiT xa
siaTdeba. misi afski naklebad mdgradia, xolo misgan 
damzadebuli saRebavi swrafad  iSleba da bzinvarebas 
ka rgavs.

xarisxiani zeTi ar unda Seicavdes didi raodenobiT 
Tavisufal cximovan mJavebs, romlebic warmoiSobian 
gliceridebis  daSlis  Sedegad.  maT  daSlas  ki xels 
uwyobs wylis Semcveloba, sinaTle da baqteriebis 
moqmedeba. Tavisufali mJavebis Semcveli zeTi mwarea, 
rac ufro maRalia mJavianoba, miT ufro negatiur 
gavlenas axdens saRebavebis xarisxze. aseT zeTs 
saRebavis sistemaSi ar iyeneben.

Tavisufali cximovani mJavebis raodenobas zeTSi 
mJavianobis ricxviT aRniSnaven. mJavianobis ricxvi 
gviCvenebs kaliumis tutis raodenobas miligramobiT, 
rac saWiroa erT gram zeTSi Tavisufali cximovani 
mJavebis gasaneitraleblad.

samxatvro saqmeSi gamosayenebeli zeTi unda ga Ta
visufldes yvela mavne minarevisagan. xarisxiani zeTis 
misaRebad saWiroa moxdes misi rafinacia. yvelaze 
martivi wesia dawdoma, daleqva sinaTlis garemoSi. 
am dros minarevebi da lorwovani nivTiereba ileqeba. 
sinaTlis sxivebis moqmedebiT ki mRebavi nivTierebebi 
iSlebian da zeTi TeTrdeba. es procesi xangrZlivad 
mimdinareobs da nakleb praqtikulia.

zeTisaTvis yvelaze mavnea lorwovani nivTiereba 
da wyali, romlis mosaSoreblad zeTs 270dan 280°mde 
aduReben. am dros wyali orTqldeba xolo, lorwovani 
nivTiereba gamoiyofa fifqisebri masis saxiT, mRebavi 
nivTierebebi ki iSleba (Zveli holandieli ostatebi 
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selis zeTs gasasufTaveblad da gasasqeleblad 
3000Cmde aduRebdnen) am meTodis nakli isaa, rom ga
moyofili fifqisebri masa Znelad ileqeba. amitom 
umjobesia zeTis gafiltvra specialuri filtrebis 
saSualebiT.

zeTSi cilovan da lorwovan nivTierebaTa swrafi 
daleqvis mizniT mimarTaven Camqrali kiriT zeTis 
damuSavebas.

zeTis gawmenda (rafinacia)  xorcieldeba maTe Tre
beli Tixebis saSulebiTac: maTeTrebeli TixiT zeTis 
dawmendis Sedegad gamoiyofa cilovani da lorwovani 
nivTierebebi. amitom saWiroa SeirCes iseTi xarisxis 
Tixa, romelsac maTeTrebel TvisebebTan erTad cilovan 
da lorwovan nivTierebaTa STanTqmis unaric eqneba.

zeTis dawmenda maTeTrebeli Tixis saSualebiT 
mar tivia. Tu procesi mimdinareobs normalur pi ro 
bebSi da kargi xarisxis TixiT,  aseT  SemTxvevaSi ueWve
lad miviRebT maRali xarisxis dawmendil zeTs. am 
mizniT gamoiyeneben gogirdis mJaviT gaaqtiurebul 
askanis Tixas (moipoveba ozurgeTis raionSi), rac 
damakmayofilebel Sedegs iZleva. es procesi aseTnairad 
xdeba: qvabSi asxamen zeTs da 50-600Cze SeaqvT Tixa, 
romlis raodenoba zeTis 10 %s ar unda aRematebodes. 
ganuwyveteli moreviT temperatura ahyavT 120130°
mde. procesis damTavrebis Semdeg qvabis fskerze rCeba 
maTeTrebeli Tixa minarevebTan erTad.

zeTis gasufTavebagaTeTrebaSi karg Sedegs iZleva 
mSrali sufris marilis gamoyeneba. viRebT 23 nawil 
marils zeTis raodenobasTan SefardebiT, romelsac 
kargad SevlesavT faifuris sanaySi cotaoden zeTTan 
erTad da Semdeg SevurevT danarCen zeTs. kargi iqneba, 
Tu WurWels davdgamT Tbil adgilas ramdenime dRis 
ganmavlobaSi.

zeTs asufTaveben sufris marilis wyalxsnariTac. 
amisaTvis saWiroa minis WurWeli onkaniT fskerTan 
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axlos. WurWelSi asxamen moculobis 1/3 raodenobis 
zeTs da orjer meti raodenobis 5%iani sufris 
marilis wyalxsnars. energiuli SenjRrevis Semdeg 
WurWels aTavseben mzeze. mzis sxivebis gavleniT zeTi 
gamoTeTrdeba, xolo marili, romelic kravs cilovan 
naerTebs, fskerze gamoiyofa. 1 wlis ganmavlobaSi ma
rilis wyalxsnars cvlian 35jer. miRebul masas wyalSi 
damuSavebis Semdeg aduReben 2000Cze, darCenili wylis 
asaorTqleblad da feris mimcemi nawilakebisagan 
gasasufTaveblad.

zeTis gafiltvra SesaZlebelia Cveulebrivi filtris 
qaRaldiTac.

zeTis TovliT gawmenda aRwerilia XVIIIXIX sau
ku neebis recepturebSi. zeTSi ureven Tovls fafis 
konsistenciamde da  dgamen yinvaSi. ramdenime dRe
Si na revi  galRveba  da  sufTa  zeTs   gamoeyofa   Wu
Wyiani  naleqi. aRsaniSnavia, rom xangrZlivi dabali 
tem pe raturis moqmedeba  zeTis  Srobis  periods  axa
ngrZlivebs,  amitom es  meTodi arc Tu saimedoa.

qarxnebSi, sadac didi raodenobiT zeTi muSavdeba, 
gamoiyeneben sxva meTodebs: 

1. gawmenda swrafi ga cxelebiT. zeTs swrafad 
acxeleben 250°mde da Semdeg swrafad aciveben.

2. sodiT gasufTaveba. zeTs ureven cxel 2 %ian 
sodis xsnars, romelic gamoyofs zeTisagan minarevebs 
da mRebav nivTierebebs. aseve, nawilobriv aneitralebs 
masSi Tavisufal mJavebs. 

3.  gawmenda  3 %iani gogirdmJaviT. zeTs umateben 
mcire raodenobiT (13 %) mJavas, romelic gamoyofs 
WuWys da mRebav nivTierebebs. mJavis moSoreba zeTidan 
xdeba misi wyalSi garecxviT.

zeTis gasufTavebis tradiciuli Tu uaxlesi me
Todebis kidev mravali magaliTis moyvana SeiZleba, rac 
udavod mianiSnebs im faqtze, rom aRniSnuli samxatvro 
masalis gamoyenebisas gadamwyveti mniSvneloba eniWeba 
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mis sisufTaves da erTgvarovnebas. rogorc Cans, es arc 
ise advili misaRwevia da mxatvrisagan moiTxovs did 
codnasa da gamocdilebas.

XV saukunis dasawyisidan dRemde mxatvrebi upi
ratesobas aniWebdnen sxvadasxva mcenareul Srobad 
zeTebs. magaliTad, italiaSi iyenebdnen rogorc selis, 
aseve  kaklis zeTs, magram maT Soris ukanasknels 
eniWeboda upiratesoba, maSin rodesac holandielebi 
mxolod selis zeTs Tvlidnen saukeTesod yvela zeTs 
Soris. XVIII saukunidan daiwyes yayaCos zeTis gamoyeneba, 
xolo XX saukunidan yuradReba eTmoba mzesumziris 
zeTsac.

9.3. selis zeTi

mcenareul zeTebs Soris, romlebic saRebavebis da
samzadeblad gamoiyeneba, mniSvnelovani adgili uWiravs 
selis zeTs. selis zeTma warsulSi didi roli Seasrula 
holandiur mxatvrobaSi. am periodis literaturul 
wyaroebSi dacul cnobebs misi damuSavebisa da Tvi sebebis 
Sesaxeb  dResac didi mniSvneloba aqvs. seli aRmosavluri 
kulturaa da Cven w. aR.mde XIX saukuneSi moxvda 
egvipteSi, saidanac finikielebma evropaSi Seitanes. mas 
dRes msoflios mraval qveyanaSi Tesen. selis marcvali 
wagrZelebuli formisaa, zomiT  34 mm. da moyavisfro 
feri  aqvs,  masSi  zeTis Semcveloba  32dan  44%mde 
meryeobs. zeTis miReba Teslis dawnexvis saSualebiT 
xdeba. SedarebiT Rirebulia normalur temperaturaze 
dawnexviT miRebuli zeTi, romlis gamosavali 20%is 
farglebSia da moyviTalo Seferiloba aqvs. 700C−ze 
gamoxdil zeTi muqi moyavisfro Seferilobisaa, meti 
raodenobis minarevebs Seicavs da, amave dros, ufro 
gvian Sreba (gamosavali    2628%).
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selis zeTis procentuli qimiuri Sedgeniloba Zalian 
cvalebadia da damokidebulia mraval faqtorze. maT 
Soris: romel mxareSi, ra klimatur pirobebSi an rogor 
niadagzea moyvanili. aseve, mniSvnelovania aRebis mo
mentSi ramdenad mosulia (mwifea) nayofi da sxv.

selis zeTi Seicavs 1015% stearinmJavisa da palmi
tinmJavis myar gliceridebs. danarCeni gliceridebi 
(oleinis, linolis da sxv.) Txevadia. zeTis maxa
siaTeblebi, rogorc aRiniSna, damokidebulia mis war
moSobasa da xarisxze da Semdeg farglebSi meryeobs: 
mJavianobis ricxvi  0,108,50. gardatexis maCvenebeli  
15,50Cze 1,4781,484, ioduri ricxvi  170196.

selis zeTi yvelaze male Sreba kaklis, yayaCos da sxva 
zeTebTan SedarebiT, misi linoqsini elastikurobiT 
da gamZleobis  unariT  gamoirCeva,  magram  aqve  unda    
aRiniSnos, rom gayviTlebisa da gamuqebisaken midre
kilebiT igi pirvel adgilze dgas. kargad gawmendili 
selis zeTi, romelic sqeldeba mzis sxivebis saSualebiT 
an Termuli damuSavebis Sedegad (misi gawmenda xdeba 
sxva mravali meTodiT), gacilebiT naklebad yviTldeba 
nedl zeTTan SedarebiT, ufro swrafad Sreba da garsic 
gacilebiT elastiuri aqvs.

mzis sxivebis moqmedebiT an aduRebis Sedegad selis 
zeTi gamoTeTrdeba da wyaliviT gamWvirvale xdeba, 
Tumca mas ar ekargeba  gayviTlebis unari.  sibneleSi 
aseTi zeTic muqdeba, mxolod, rasakvirvelia, ufro 
naklebad, vidre daumuSavebeli zeTi. amitom namuSevari, 
romelSic Semkvrelad selis zeTia gamoyenebuli, ar 
unda moxvdes sibneleSi, gansakuTrebiT gaSrobis pirvel 
periodSi, rodesac aqtiurad mimdinareobs zeTis da
Jangva, Zve li linoqsinis Secvlili feris aRdgena 
araviTari saSualebiT ar SeiZleba.

selis zeTisaTvis damaxasiaTebelia zedapiris da
naoWeba, rac gansakuTrebiT mkafiod SeimCneva zeTis 
sqel fenaze,  maSin  rodesac  zeTis  Txeli  fena  gluvi 
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zedapiriT xasiaTdeba. amitom sasurvelia misi ga mo
yeneba Txeli gamWvirvale fenebiT weris dros. aR
niSnuli zeTi SeiZleba gamoviyenoT palitraze sa
Re bavebis Sesazaveblad, emulsiis dasamzadeblad, 
emulsiuri gruntebisaTvis, igi, amave dros, nedleulia 
gasqelebuli daJanguli zeTis misaRebad. misi gamoyeneba 
gasazaveblad  SeiZleba sufTa saxiT an pinenTan da la
qTan erTad.

9.4. yayaCos zeTi

yayaCos zeTi miiReba TeTri yayaCos Teslis dawnexviT. 
es mcenare gavrcelebulia holandiaSi, centraluri 
evropis qveynebSi, mcire aziaSi, indoeTSi da sxv. zeTi, 
romlis Semcveloba marcvlebSi 45%ia, TiTqmis uferoa, 
sasiamovno suniTa da gemoTi xasiaTdeba. igi, ZiriTadad, 
Sedgeba Txevadi gliceridebisagan da ufro gvian Sreba, 
vidre selis zeTi, radgan SedarebiT mcire raodenobiT 
Seicavs linolinis glicerids.

yayaCos zeTi selisa da kaklis zeTTan SedarebiT 
na  klebad yviTldeba, magram gaSrobis vadiTa da 
garsis simtkiciT bevrad Camouvardeba maT da nakle 
bad mdgradia gamxsnelebis mimarT. yayaCos zeTis 
gamoyenebisas warmoiSoba saSiSroeba suraTis gawmendis 
dros, radgan sruliad uwyinar gamxsnelsac ki SeuZlia 
gamoiwvios misi dazianeba.

yayaCos zeTis gamoyeneba SesaZlebelia zogierT 
TeTr da lurj pigmentebTan, radgan isini xels uwyoben 
Srobis process (tyviis TeTra, kobaltis lurji), xolo 
iseT pigmentebTan, romlebic aferxeben Srobis process 
(cinkis TeTra, titanis TeTra da sxv.), Semkvrelad yayaCos 
zeTi ar gamoiyeneba, ramdenadac am SemTxvevaSi igi,  
praqtikulad,  ar Sreba. aRniSnuli masalis uryofiTi 
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Tvisebaa isic, rom igi mcire droSi mZaRdeba (mJavdeba). 
am dros warmoSobili mJavebi kidev ufro aZneleben misi 
gaSrobis process.

daJangviT yayaCos zeTi advilad sqeldeba. aseTi 
meTodiT damuSavebuli masala gamoiyeneba Semkvrelad 
fisebTan, zogierT   laqTan  (damaris,  mastiqsis)   da mcire 
raodenobis  futkris cvilTan kombinaciaSi, romlebic 
aCqareben Srobis  process.  kargad  damuSavebuli yayaCos 
zeTi Rirebuli masalaa. igi cnobilia XVIII saukunidan 
holandiur  mxatvrobaSi. yayaCos zeTma Semdgom peri
odSi  mTlianad  Caanacvla nigvzis zeTi.

9.5. kaklis zeTi

kakslid zeTi miiReba sxvadasxva jiSis kaklis xis 
nayofisagan. nayofi Seicavs 65%mde zeTs. mxatvrobaSi 
cnobilia berZnuli kaklisagan miRebuli zeTi,  magram 
igi simciris  gamo  gamoiyeneba   SezRudulad. kakals 
inaxaven ramdenime Tve, aSroben da Semdeg dapresviT 
iReben zeTs. nedli kaklis gulisagan kargi xarisxis 
zeTi ar miiReba.

warsulSi kaklis zeTs yvelaze farTod italiaSi 
iyenebdnen. selis zeTi sagan gansxvavebiT kaklis zeTi 
naklebad yviTldeba,  TiTqmis ar SeimCneva misi zedapiris 
garsis danaoWeba,  magram ramdenadme Camouvardeba 
selis zeTs gaSrobis vadiT da linoqsinis gamZleobis 
unariT. gasufTavebisa da dasqelebis Semdeg kaklis 
zeTis afskis elastikuroba da simtkice sagrZnoblad 
izrdeba, am zeTze damzadebuli saRebavebi ufro msubuqi 
da sasiamovnoa samuSaod. igi Zalze Txevadia, gamoirCeva 
dabali simkvriviT, irevs meti raodenobis pigments. 
misiT SeiZleba naxatis uwvrilesi detalebis damuSaveba.

kaklis zeTi sustadaa Seferili da ar aqvs suni. is 
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Seicavs 315%mde linolenis da 5060%mde li nolis 
mJavebs. mTeli rigi TvisebebiT is Sualedur mdgo
mareobas ikavebs selisa da yayaCos zeTs Soris. kaklis 
zeTis fena Sreba Tanabrad mTel sisqeze. is naxevrad 
Srobadi zeTia.

kaklis zeTis uaryofiTi Tvisebaa is, rom igi advi
lad fuWdeba (mJavdeba). amiT aixsneba is faqti, rom 
saRebavebis qarxnuli wesiT damzadebisas mas Caenacvla 
sxva zeTebi, radgan patara tubebSi moTavsebuli kaklis 
zeTi didxans ar inaxeba.

9.6. kanafis zeTi

kanafis zeTi  cnobilia  damaxasiaTebeli mwvane fe
riT. maTeTrebeli  TixebiT  damuSavebis   Sedegad     Sesa
Z l e  belia igi sruliad uferuli gaxdes. kanafis zeTs 
Rebuloben kanafis Teslisagan. igi gavrcelebulia 
dasavleT evropis qveynebSi, indoeTSi, TurqeTSi, 
CrdiloeT amerikaSi da sxv. saqarTveloSi es kultura 
gavrcelebuliar aris.

zeTis Semcveloba TeslSi 35%s ar aRemateba. mi
si miReba da dawmenda xdeba iseTive meTodebiT, ra 
meTodebiTac selis zeTs iReben. isini qimiuri Sedge 
nilobiTac msgavsebas iCenen. kanafis zeTi kargad Sreba, 
is  miekuTvneba Srobad zeTebs, naklebad yviTldeba 
selis zeTTan SedarebiT, Tumca  misi afski ufro rbi
lia. kanafis zeTis maCveneblebi aseTia: kuTri wona  
150C 0,9260,929, gardatexis maCvenebeli  1,47601,4768, 
mJavianoba  110, iodis ricxvi  164170. Termuli 
damuSavebiT miiReba polimerizebuli, gasqelebuli 
Ria moyviTalo, TiTqmis ufero zeTi. selis zeTisagan 
gansxvavebiT, igi advilad ixsneba spirtSi (ixsneba 12 wil 
gacxelebul spirtSi).
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miuxedavad bevri kargi Tvisebisa, igi dRes Zalian 
SezRudulad gamoiyeneba. aRorZinebis xanaSi moi
xmardnen imave intensivobiT, rogorc selisa da kaklis 
zeTs.

9.7. mzesumziris zeTi

mzesumziris  mcenare  evropaSi   Semoitanes  XVI sau
kuneSi   meqsikidan  an nebraskidan (aSS), sadac igi bune
brivad xarobs.  is CvenSi  erTerTi     uZvelesi  kul turaa     
da gavrcelebulia, ZiriTadad, aRmosavleT saqarTve
loSi. mzesumziris Tesli 3035%mde zeTs Seicavs, 
praqtikuli gamosavali ki  2427%s ar aRemateba. 
mzesumziris zeTi gamWvirvalea da damaxasiaTebeli 
gemo aqvs. mas umTavresad sakvebad iyeneben, Tumca 
bolo periodSi samxatvro daniSnulebiTac moixmaren 
saTanadod gada muSavebuls. mzesumziris zeTi naxe
vradSrobadi zeTia, Srobis xangrZlivobaa 1418 dRe. is 
Seicavs 3050%mde linolis mJavas.

didi xania cnobilia, rom mzesumziris zeTis li
noqsini ar yviTldeba. magram mis gamoyenebas samxatvro 
daniSnulebiT aferxebs is garemoeba, rom am zeTze 
damzadebuli saRebavi Zalian didxans Sreba, afski 
ar gamoirCeva gamZleobiTa da elastiurobiT. misi 
gamoyeneba SeiZleba im SemTxvevaSi, Tu mas davumatebT 
selis zeTs, riTac gavaneitralebT am ori zeTis 
uaryofiT Tvisebebs. amiT, erTi mxriv, gaizrdeba 
saRebavis  gamZleobis  optikuri  unari  mzesumziris 
zeTis xarjze, selis zeTi ki uzrunvelyofs saRebavis 
afskis simtkices da Srobadobas. igi SeiZleba gamovi
yenoT iseT receptebSi, romlebic Cqara Srebian da 
procesis Senelebaa saWiro.
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9.8. abusalaTinis zeTi

abusalaTinis zeTis kultura gavrcelebulia aziis 
Tbil qveynebSi, agreTve amerikaSi. zeTi miiReba cxel 
mdgomareobaSi abusalaTinis Teslis dawnexviT. bolo 
dros zeTs eqstraqciis meTodiTac iReben.

abusalaTinis (e.w. „kastorkis“) zeTi sxva mcenareul 
zeTebTan SadarebiT maRali siblantiTa da kuTri woniT 
gamoirCeva. mas yvelaze xSirad medicinaSi iyeneben. 
sxvadasxva daniSnulebiT moixmaren samxatvro saqmeSic. 
abusalaTinis zeTi araSrobadi zeTia, magram bolo 
periodSi daadgines, rom maRali temperaturis (270
280°) dros polimerizaciis Sedegad struqturulad 
icvleba da misi Semadgeneli ZiriTadi cximovani mJava 
(ricinilinis mJava), Tavisi bunebiT uaxlovdeba selis 
zeTis cximovan mJavebs. amis Sedegad abusalaTinis 
zeTi Srobadi xdeba da gamoiyeneba Sesabamisi olifis 
dasamzadeblad. damzadebuli olifa sagnis zedapirze 
qmnis priala da mdgrad afsks.

abusalaTinis zeTi xasiaTdeba Semdegi ZiriTadi 
maCveneblebiT: kuTri wona 15° temperaturis dros  0,950
0,970  g/sm3, mJavianobis ricxvi  1,21,8, iodis ricxvi 
 8190, gardatexis maCvenebeli 20° temperaturaze  
1,4771,479. mxatvrobaSi abusalaTinis zeTi umetesad 
gamoiyeneba bunebrivi saxiT, rogorc plastifikatori 
(damarbilebeli, drekadobis mimniWebeli) da Srobis 
Semaferxebel saSualeba.

9.9. tungis zeTi

tungis zeTi cnobilia uZvelesi droidan, gan
sakuTrebiT  CineTSi. tungis xe subtropikuli mcenarea, 
CvenSi igi saukeTesod xarobs dasavleT saqarTveloSi, 
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sadac is pirvelad XIX saukunis bolos Semoitanes. tungis 
zeTi miiReba tungis nayofis Teslis dawnexviT. zeTis 
Semcveloba TeslSi 50% s aRwevs da aqvs arasasiamovno, 
damaxasiaTebeli suni, sakvebad uvargisia.

tungis zeTis gamoyenebam farTo xasiaTi miiRo XX 
saukunis dasawyisidan.  gansakuTrebiT kargia Cinuri 
warmoebis, romelic swrafad Sreba da ufro mdgrad 
afsks hqmnis vidre selisa da kanafis zeTebi. gamSrali 
afski gamoirCeva simagriT da mdgradia sinotivis 
mimarT. damaxasiaTebelia, rom Srobis procesi iwyeba 
sagnis zedapirze wasmuli zeTis qveda fenidan.

tungis zeTis Sroba da afskis gamagreba iwyeba 
uJan gbadod. afski Zalze mdgradia atmosferos, si
notivis, tutisa da simJavis moqmedebis mimarT. igi ar 
ixsneba Cveulebrivi cximis gamxsnelebSi, 260-2650C 
temperaturaze gaxurebiT iwyebs ganaxSirebas. tungis 
zeTi karg Tvisebebs amJRavnebs mxolod polimerizaciis 
Semdeg, romelic selis zeTis damatebiT xdeba da 260-
2800C ze mimdinareobs.

garda zemoT aRwerili mcenareuli zeTebisa, mxa
tvrobis sxvdasxva teqnikaSi iyeneben an iyenebdnen Semdeg 
zeTebs: 1. soias zeTi  igi mzesumziris zeTebis jgufs 
miekuTvneba. 2. araqisis zeTi. 3. Cais Teslis zeTi. 4. 
bambis zeTi  kargad damuSavebis SemTxvevaSi is SeiZleba 
mravalmxrivi daniSnulebiT gamoviyenoT da sxv.

9.10. mcenareuli zeTebis Sesqeleba, oqsidacia

 da polimerizacia

gamowuruli, gasufTavebuli da gamoTeTrebuli 
zeTi Zalian Txevadia (denadia). amitom samxatvro da
niSnulebiT gamoyenebisas mTeli rigi uaryofiTi Tvi
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sebebi gaaCnia. sasurvelia, gvqondes Sesqelebuli, 
naklebdenadi zeTi, romelic ufro Rirebulia samxatvro 
saqmeSi.

yvela saxis mcenareuli zeTi saTanado pirobebis 
(maRali temperatura, wneva,  danamatebi da sxv.) gavleniT 
ganicdis cvlilebas. am dros icvleba zeTis ZiriTadi 
maxasiaTeblebi. gardaqmnis process emorCileba yve
la mcenareuli zeTi, Tumca ukeTes maCvenebels vi
RebT Srobadi (seli, kanafi, tungi) da zogierTi naxe
vradSrobadi (mzesumzira, yayaCo, kakali da sxv.) zeTis 
SemTxvevaSi. maxasiaTeblebis cvlilebas ganicdis 
ume tesi araSrobadi zeTebic, Tumca aseT SemTxvevaSi 
procesi SedarebiT rTulad mimdinareobs. 

zeTebis Sesqelebas SeZlebisdagvarad mimarTavdnen 
yvela droSi. Sesqelebis erTerTi Zveli meTodi 
mdgomareobs imaSi, rom zeTs WurWliT aTavseben mzis 
sxivebis qveS, sanam ar moxdeba misi gasqeleba. am wess 
italielebi uwodebdnen „moxarSvas mzeze“. meore me
Todic Zalin martivia da gamoixateba zeTis xangrZlivi 
xarSviT, yovelgvari minarevis gareSe, sanam ar 
Sesqeldeba saWiro donemde. aseTi iyo pirveli meTodebi 
olifis (moxarSuli zeTi) sawarmoeblad. SemdgomSi, qi
miisa da Sesabamisi teqnologiis ganviTarebis kva lobaze, 
damuSavda zeTebis Sesqelebisa da sxva ma xa  siaTeblebis 
gaumjobesebis sxvadasxva xerxebi, maT Soris, poli
merizacia da oqsidacia. aseTnaired damuSavebul 
zeTebs polimerizebuli da oqsidirebuli ewodebaT. 
Tanamedrove pirobebSi mxatvari swored aseTnairad 
damuSavebul zeTebs moixmars. mxatvris funqciaa,  
sworad  SearCios,  sad  risi gamoyenebaa ukeTesi. aRsa
niSnavia, rom  aseTnairad  damuSavebuli zeTebic ver 
akmayofileben srulad samxatvro  moTxovnebs,  maTac 
gaaCniaT  mTeli  rigi  dadebiTi  da  uaryofiTi   Tvisebebi.

oqsidacia xdeba Semdegi meTodiT: specialur Wu
rWelSi zeTs axureben 100-1500Cze da masSi atareben 
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(uberaven) cxel haers. zeTi SeiZleba daamuSaon Jangba
diTac (kerZod, ozoniT). am dros Jangbadi inten siurad 
uerTdeba zeTs mis molekulaSi arsebuli ormagi bmis 
xarjze, rac iwvevs zeTis gasqelebas. am procesis Sedegad 
miRebul zeTs oqsidirebuli ewodeba. aRwerili meTodi 
selis zeTis SemTxvevaSi mimdinareobs 25 sT. am dros 
mimdinareobs gliceridebis (zeTSi Semavali cximovani 
mJaveebis naerTi) daJangva, romelic iwvevs zeTis 
Tvisebebis cvlilebas; izrdeba siblante, kuTri wona, 
gardatexis maCvenebeli, mJavianobis ri cxvi; klebulobs 
iodis ricxvi. es cvlilebebi mo gva gonebs zeTis 
polimerizaciis Sedegad mimdinare movlenebs, mxolod 
im gansxvavebiT, rom oqsidirebul zeTSi matulobs 
Jangbadi, polimerizebul zeTSi ki  klebulobs.

polimerizaciis SemTxvevaSi zeTs axureben 250-
3000Cze haeris gareSe, vakuumSi. am dros xdeba zeTis 
Sesqeleba, magram ara  mierTebuli Jangbadis xarjze. 
selis zeTis polimerizaciis arsi imaSi mdgomareobs, 
rom masSi sxvadasxva molekulebis ormagi jaWvis 
adgilas gaxurebis gavleniT xdeba ori molekulis 
SeerTeba da ormagi jaWvis urTierTSevseba, molekulis 
gamsxvileba (molekulis struqturis Secvla). aseTi 
procesis Semdeg miRebul selis zeTs (da sxva zeTebsac) 
ecvlebaT fizikurqimiuri maxasiaTeblebi. icvleba mis 
mier warmoqmnili afski. igi iZens met simagres, simtkices 
da mdgradobas atmosferos gavlenis, tenianobis da 
qimiuri reagentebis mimarT. polimerizaciis xarisxi 
gansazRvravs zeTis calkeuli maxasiaTeblebis cvli
lebis sidides. (ix.  cxr.  № 5).

polimerizebuli zeTebis mniSvneloba mxatvro
bisaTvis Zalian didia. yvela SemTxvevaSi, isini cvlian 
sxva meTodiT damzadebul zeTebs, romlebic arc Tu 
Soreul   warsulSi gamoiyeneboda, iseTi Sem Txvevis 
garda, rodesac saWiroa Srobis Seferxeba.
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selis zeTis maxasiaTeblebis cvlileba 

polimerizaciiT

cxrili №#N 5

polimerizebuli zeTi ganapirobebs emulsiuri 
(zeTis) temperis, zeTiani laqebisa da zogadad zeTis 
ferweraSi Sesrulebuli namuSevrebis mdgradobas.

miuxedavad zeTis gasufTavebadamuSavebisa da gasqe
lebisa, isini Srebian Zalian nela, amitom saWiro gaxda 
maTi Semdgomi damuSaveba. es procesi mdgomareobs imaSi, 
rom zeTSi SeaqvT sxadasxva nivTiereba, romlebic xels 
uwyo ben haeridan Jangbadis mierTebas da amis gamo 
male sqeldebian da Srebian. zeTis aseTi specialuri 
damuSavebis Semdeg (moxarSva, haeris daberva, masSi 
sxva nivTierebebis Setana da sxv.) miRebul masas olifa 
ewodeba. zeTSi Sesatan preparatebs ki,  romelic   aCqa re
bs mis gaSrobas  sikativi.

SedgenilobiTa da gamoyenebiT sikativebi sxvadasxva 
daniSnulebisaa. maT iyeneben, rogorc olifas dasa
mzadeblad, aseve  mza saRebavSi Sesarevad, raTa da
Cqardes gaSrobis procesi. mxatvrobaSi sikativebs 
Zveli droidan iyenebdnen. isini warmoadgenen tyviis, 
kobaltis, marganecis da TuTiis naerTebs. Srobad 
zeTebze maTi damateba aCqarebs Srobis process. ufro 

selis zeTi kuTri wona iodis ricxvi

naturaluri 0,9321 169

sustad

polimerizebuli

0,9661 100

saSualod Sesqelebuli 0,9721 91

sqeli (polimerizebuli) 0,9741 86
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xSirad selis zeTs xarSavdnen tyviis gletTan an tyviis 
surinjTan erTad. Tanamedrove pirobebSi es arCevani 
gafarToebulia sxvadasxva naerTebis xarjze. maT Soris 
aRsaniSnavia rezinatebi, linoleatebi da sxv. rezinatebi 
warmoadgens kanifolis nalRobs zemoT CamoTvlil 
metalebis JangebTan. linoliatebi imave metalebis 
marilebisa da oqsidebis naerTebia selis zeTis 
mJavasTan. aRniSnuli sikativebiT damzadebuli olifa 
gacilebiT naTelia, vidre Zveli meTodiT miRebuli da 
ukeTesi maxasiaTeblebiT xasiaTdeba.

calkeul nawarmSi sikativis Setanas aqvs Tavisi 
maqsimumi da minimumi. e.i. maqsimumze meti da minimumze 
naklebi raodenobiT Setana araviTar sargeblobas ar 
iZleva. amitom maTi damateba xorcieldeba winaswar 
gansazRvruli raodenobis mixedviT.

mxedvelobaSi unda miviRoT isic, rom zeTis mxa
tvrobaSi sikativebis gareSe namuSevari Sreba Zalian 
nela, magram didxans inarCunebs afskis elastiurobas, 
fenebis simtkices, xolo damaCqareblebis SemTxvevaSi, 
marTalia, Sreba male, magram viRebT suraTis naadrevad 
„daberebas“, xelovnurad daZvelebas. am TvalsazrisiT, 
didi sifrTxilea saWiro, rom preparatebi zomierad 
iyos gamoyenebuli.

9.11. mcenareuli zeTebis gamoyeneba 

kedlis mxatvrobaSi 

rogorc SesavalSi aRiniSna, zeTis saRebavebis ga
moyenebas monumentur mxatvrobaSi miuxedavad misi 
mravali naklisa, sakmaod didi istoria aqvs. rogorc 
ramdenime saukunovanma gamocdilebam aCvena, aRniSnuli 
masala kedelze naklebad gamosadeg saSualebas warmo
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adgens. misi gamoyenebis mravalma eqsperimentma es dargi 
daazarala, radgan bevri cnobili ostatis namuSevari 
ganadgurda. aRniSnulis miuxedavad zeTis saRebavebi 
mravali dadebiTi Tvisebis gamo aqtiurad gamoiyeneboda 
saeklesio kedlis mxatvrobaSi XVIIIXIX saukuneebSi, 
dasavleT evropis qveynebSi. mas aseve iyenebdnen  ruseTsa 
da saqarTveloSi amis magaliTia sionis sakaTedro 
taZris  XIX  saukunis  mxatvroba. 

saeklesio kedlis mxatvroba zeTiT dRes Cve n
Si TiTqmis aRar sruldeba. Tumca arsebuli gamo
cdilebis da faqtobrivi masalis gaTvaliswinebiT Se
sa Zlebelia kargi Sedegis miRweva. am TvalsazrisiT 
ga sa Tvaliswinebelia Semdegi pirobebi: 

1. mcenareuli zeTi advilad iSleba tute garemoSi, 
sxvadasxva marilebis zemoqmedebiT, romelsac Sesa Zle
belia Seicavdes kedlis nalesoba. 

2. zeTis mxatvroba, romelsac gaaCnia Zalian mkvrivi, 
magari, haeris mimarT gaumtari fena, moiTxovs kedlis 
specialur damuSavebas, mis izolirebas nestis mimarT, 
raTa  bunebrivi ventilaciis SeuRwevadobis gamo kede
lSi gamoJonilma  nestma  ar  daazianos  samxatvro fena. 

3. Tu mxatvroba Ria haerzea, zeTis gamyarebul fenas 
advilad Slis masze moqmedi atmosferuli naleqi. 
taZris Siga kedelze zeTis saRebavis gamyarebuli fenis 
daSlas iwvevs is nesti, romelic grovdeba civ kedelze 
haeris kondensaciis gamo, rac xSirad gamowveulia 
xalxis simravliT taZarSi da naklebi aeraciiT. am dros 
warmoiSoba sasurveli pirobebi sokosa da sxva mavne 
mcenareebis gaCenisa. 

4. zeTis saRebavebi muqdeba da advilad yviTldeba 
sustad ganaTebul arqiteqturul zedapirze. 

5. zeTis saRebavs Cveulebrivi saxiT kedelze aqvs 
kriala mbrwyinavi zedapiri, romelic ar iZleva 
namuSevris srulad aRqmis saSualebas. 

yvelaze martivi meTodi mcenareuli zeTis saRebavebis 
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gamoyenebisa kede lze ama Tu im samuSaos Sesasruleblad 
mdgomareobs SemdegSi: pirvel rigSi unda movamzadoT 
saWiro ferebi qarxnulad damzadebuli samxatvro 
daniSnulebis sqladSezelili saRebavebisagan, romel
Sic, rogorc wesi, Semkvrelad maRali xarisxis selis 
zeTia gamoyenebuli. Tu gveqneba maRali xarisxis zeTi 
da pigmenti, SesaZlebelia kustarulad damzadebuli 
saRebavebis gamoyenebac. TiToeuli feri unda gazavdes 
olifaSi an olifisa da skipidaris narevSi araJanis 
konsistenciamde. aseTnairad momzadebuli ferebis 
SereviT miviRebT saWiro tonalobas, romelsac gamxsne
lis saSualebiT daviyvanT samuSao sisqemde.zeTis 
saRebavebi gaSrobis Semdeg, rogorc wesi, iZleva 
Zalian mbrwyinav (mokrialebul) zedapirs (afsks), rac 
xSirad aferxebs mxatvrobis srulad aRqmas. mqrqali 
zedapiris misaRebad da samuSaos maRal doneze Se
sasruleblad SemuSavebulia  sxvadasxva   recepti,   
ro melTa gamoyenebiT SesaZlebelia, aRmoifxvras ze
Tis saRebavebis zemoT aRniSnuli naklovaneba. aseTi 
receptis erTerT komponents warmoadgens cvilis 
emulsia, romelic gamoiyeneba, rogorc ganmzavebeli 
TiToeuli Sesqe lebuli feris gasaTxeleblad, aseve 
 momzadebuli saWiro tonis dasayvanad samuSao kon
sistenciamde.  recepti  aseTia: 

sanTlis emulsia 

futkris cvili     1,0 

skipidari      10,0 

gamoxdili wyali     8,0 

niSaduris spirti (25%iani)   2,0 

momzadebis wesi: kargad gasufTavebuli, wvrilad 
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daqucmacebuli futkris cvili CavyaroT farTo yelis 
mqone SuSis boTlSi, Semdeg masSi CavasxaT saWiro 
raodenobis skipidari da davdgaT ramdenime dRiT, sanam 
cvili gaixsneba skipidarSi. sxva WurWelSi movamzadoT 
niSaduris spirtis wyalxsnari. cvilis srulad gaxsnis 
Semdeg boTli SevanjRrioT da davumatoT momzadebuli 
niSaduris wyalxsnari da SenjRreva gavagrZeloT 
erTgvarovani masis miRebamde. miRebuli emulsia kargad 
inaxeba hermetulad daxurul WurWelSi, gamoyenebis 
win saWiroa SenjRreva. aRniSnuli emulsiisa da zeTis 
saRebavis Serevisas unda davicvaT Semdegi proporcia: 

Sesqelebuli zeTis saRebavi   1,0 

cvilis emulsia     0,20,3  

skipidari (samuSao sisqemde)  0,30,5 

Tu saRebavi damzadebul emulsiaSi SereviT sqeli 
darCeba, samuSao sisqemde unda daviyvanoT skipidaris 
damatebiT. kedelze, sadac Sesasrulebelia didi 
moculobis samuSaoebi, SeiZleba gamoviyenoT ufro iafi 
nedleuli, vidre futkris cvilia da, amave dros, amiT 
zedapiris sikrialec moixsnas. am mxriv yvelaze martivia 
recepti sapniani wyliT: 

sqlad  gaxexili  zeTis  saRebavebis  nazavi   (saWiro toni)   1,0 

skipidari            0,4 

40%iani sarecxi saponi        0,01 

wyali           0,4 

an sapniani wyali (2%iani sapnis xsnari)                 0,40,5 

momzadebis  wesi:     Sesabamisi    tonalobis  ze T  is saRebavi 
skipidariT dagvyavs Txevadi ara Ja  nis konsistenciamde, 
ris Semdegac intensiuri mo re viT wvrili WavliT mas 
vumatebT sapnian wyals, romelic damzadebulia didi 
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raodenobiT, yvela tonis gasazaveblad. miRebuli narevi 
dasqeldeba, saWiro sisqemde daviyvanT skipidariT. 

sikrialis moxsna SesaZlebelia mSrali pigmentis 
gamoyenebiTac, romelic amavdroulad iwvevs saRebavis 
fenis mdgradobis Sesustebas garemo pirobebis mimarT. 
mza saRebavis da mSrali pigmentis Serevisas daculi 
unda iqnas iseTi proporcia, romlis drosac narevis 
gamZleobac ar Sesustdeba mniSvnelovnad da mkrTali 
zedapiris miRebac garantirebuli iqneba. recepti 
aseTia: 

zeTis saRebavebi Sereuli (saWiro toni) ganz. ski pidarSi     1,0 

mSrali pigmentebis pasta, gazelili skipidarSi              0,20,25 

skipidari (samuSao sisqemde)                  0,30,5 

momzadebis wesi: saWiro tonaloba, miRebuli sqlad 
Sezelili   zeTis   saReba vebis   SereviT,  unda    daviyvanoT 
skipidaris saSualebiT samuSao konsistenciamde. miRe
buli masa unda SevurioT saWiro tonalobis mSrali 
pigmentis pastas (pasta mzaddeba pigmentis gasresviT 
skipidarSi). narevi, Tavis mxriv, skipidariT dagvyavs 
samuSao sisqemde. komponentebis Serevis procesi re
gulirdeba sacdeli xazis gavlebiT, saWiro feris mi
Rebamde. 

saukeTeso zedapiri (mSrali saRebavis afski) aRqmis 
da garemosadmi mdgradobis TvalsazrisiT miiReba 
ise Ti Semadgenlobis gamoyenebisas, romelSic mSral 
pigmentTan erTad Seyvanilia futkris cvili. es recepti 
aseTia: 

zeTis saRebavebi (Sereuli saWiro tonamde)         1,01,5 

mSrali pigmenti              0,5 

skipidari               0,150,5 

futkris cvili              0,10,15 
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naturaluri olifa             0,0250,1 

sikativi               0,1 

momzadebis wesi: pirvelad erTmaneTSi ereva ze
Tis saRebavebi da skipidarsanTlis xsnari. Semdeg 
momzaddeba pasta, mSrali pigmentis, skipidarisa da sa
Wiro raodenobis olifis gazelviT. maTi erTmaneTSi 
SereviT miRebuli saWiro feri sasurvel sisqemde isev 
skipidariT  daiyvaneba  da  Srobis   dasaCqareblad ema
teba  gansazRvruli  raodenobis  sikativi. 

receptebi, romlebic Sedgenilia cvilis damatebiT, 
gaSrobis Semdeg gamo irCeva ferebis simkveTriT, mqrqali 
zedapiriT, amave dros, mdgradia, advili aRsaqmelia da 
xangrZlivi periodis ganmavlobaSi tons ar icvlis. 

kedlis mxatvrobaSi gamoyenebuli yvela masala, maT 
Soris zeTis saRebavebi, moiTxoven kedlis zedapiris 
Sesabamisad momzadebas, romelic iTvaliswinebs zeda
piris nalesobis gamagrebas, mosworebas, erT ferSi 
miyvanas da momzadebas imisaTvis, rom masze saRebavis 
fena Tanabrad daedos da kargad miekros. 

zemoT CamoTvlili pirobebis Sesasruleblad, upi
rvelesad, saWiroa, kedeli gasufTavdes sxvadasxva saxis 
WuWyisa  da  gamonayofebisagan  (sxvada  sxva  marilebi, 
soko da sxv.). es SeiZleba Sesruldes SpateliT, Ca
moirecxos kedeli Tbili wyliT da sxv. amis Semdeg 
unda amoivsos yvela naprali, gamagrdes, daigruntos 
  mTliani  zedpiri daifaros olifis, Sesabamisi pigme
ntisa da skipidaris nareviT. recepti aseTia: 

olifa naturaluri     1,0 

pigmenti mSrali      0,050,1 

skipidari (samuSao sisqemde)    0,050,1 

rodesac kedeli gaSreba, darCenili, Seuvsebeli, us
wo  ro adgilebi da napra lebi isev unda daigruntos, 
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Semdeg kargad moixvewos da davitanoT meore fena imave 
SemadgenlobiT. SesaZlebelia sxva Semadgenlobebic, 
saWiroebis mixedviT. erTerTi recepti aseTia: 

olifa naturaluri     1,0 

cxoveluri webos 10%iani wyalxsnari   0,1 

carci (samuSao konsistenciamde)   2,03,0  

momzadebis wesi: naturaluri olifisa da 10%iani 
cxoveluri webos emulsiaSi mcire porciebiT unda 
gaizilos carci saWiro konsistenciisa da erTgvarovani 
masis miRebamde. amisaTvis, Tu SesaZlebelia, miRebuli 
masa unda gatardes saRebavis sazelSi. Rrma napralebi 
da CaRrmavebebi detalurad moxvewis Semdeg xelmeored 
daigrunteba maqsimalurad swori zedapiris miRebamde. 

9.12. zeTis saRebavebis 

momzadeba 

umartivesi samxatvro daniSnulebis zeTis saRebavi 
Sedgeba wvrilad dafquli (damuSavebuli) mRebavi ni
vTierebisa (pigmenti) da makavSireblis, zeTis, na re
visagan.  pigmenti   aniWebs  narevs fers, xolo maka
vSirebeli aerTebs, akavSirebs pigmentis marcvlebs da 
aniWebs maT iseT konsistencias, rom SesaZlebeli xdeba 
funjiT misi datana Sesabamis zedapirze an gruntze. 
gaSrobis Semdeg warmoiqmneba elastikuri mkvrivi fena, 
romelic mtkiced ekvris SesaReb sibrtyes. 

umetes SemTxvevaSi zeTis saRebavi ar warmoadgens 
mxolod zeTisa da pigmentis martiv narevs. xSirad 
is garTulebulia sxva mravali naerTiT (cvili, fisi 
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da sxv.), romlebic mas Sesabamis Tvisebebs aniWebs. 
saRebavis xarisxi damokidebulia rogorc pigmentis 
sisufTaveze, aseve  misi damuSavebis xarisxze, radgan 
zeTi Tavis specifikur Tvisebebs amJRavnebs mxolod 
Zalian dispersiuli (wvrilad damuSavebuli) pigmentis 
SemTxvevaSi. 

miuxedavad pigmentis kargad damuSavebisa, igi mainc 
marcvlovani rCeba.  aucilebelia, zeTi mWidrod ekvro
des pigmentis marcvals yoveli mxridan, asve lebdes mas 
Tanabrad. am proceszea damokidebuli makavSireblisa da 
pigmentis kavSiris anu saRebavis sistemis simtkice. 

samxatvro zeTis saRebavi warmoadgens tipiur ko
loidur sistemas,  romelSidac zeTi dispersiuli ga
remoa   (ix.  xsnarebi),   xolo  pigmenti  dispersiuli   faza. 
amave dros, pigmentis uwvrilesi marcvlebi imyofebian 
suspenziis mdgomareobaSi da garSemortymuli arian 
Semkvrelis orientirebuli molekulebiT, Tanabrad 
yvela mxridan. zeTis molekulebi pigmentis nawilaks ar 
aZleven erTmaneTTan miaxloebis saSualebas (rogorc 
emulsiur sistemebSi  emulgatori).  amitomaa, rom ze
Tis saRebavs aqvs mdgradi konsistencia  da  xangrZlivi 
drois ganmavlobaSi ar xdeba pigmentisa da zeTis gayofa 
da gamoleqva. 

pigmentis marcvlebis zedapiris srul dasvelebas 
miviRebT im SemTxvevaSi, Tu jer gavzelT pigments zeTSi 
sqel, pastismagvar mdgomareobamde da mas davtovebT 
12 kviris ganmavlobaSi. amis Semdeg daviwyebT 
pigmentis gasresvas SemkvrelSi ufro detalurad, 
sasurvel konsistenciamde. saRebavis gasresva xdeba 
rogorc avtomaturad, sazel manqanebSi, aseve  xeliT, 
kustarulad. xeliT gazela did dros da Sromas 
moiTxovs, Tumca am dros mxatvarma mas SesaZlebelia, 
misces iseTi saxe, rogoric Tavad surs. es SeiZleba 
gamoixatos rogorc zeTis arCeviT, aseve  sxva 
danamatebis (fisi, balzami, da sxv.) gamoyenebiT, romelTa 



233

damateba saRebavis sistemas aniWebs saWiro xarisxs. 
xeliT gasresva Zalian martivi saqmea. is sasurvelia, 

Sesruldes magar, swor (mokrialebul) zedapirian 
qvis filaze   (zustad    imave  inventariT da wesis da
c viT SeiZleba momzaddes temperis saRebavic), an 
sqel minaze (zomebi 40×30 sm), romelic unda mova
TavsoT myar safuZvelze (magidaze). gasasresad ga
moiyeneba qvis an minis kuranti (ix. gv. 171). zeTis 
SerCevisas, rogorc wesi, upiratesoba eniWeba kargad 
damuSavebul polimerizebul, Sesqelebul selis 
zeTs. rogorc aRiniSna, jer mzaddeba pigmentisa da 
zeTis sqeli, pastiseburi masa, romelsac vtovebT 12 
kviris ganmavlobaSi daxurul garemoSi, sinaTlisa 
da haerisagan izolirebulad. gazelva SesaZlebelia 
moxdes SpateliTac, Tu mcire raodenobasTan gvaqvs 
saqme. kurants, romlis qveS Segvyavs pigmentisa da 
zeTis axalaxali ulufebi, vamoZravebT naxevarwriuli 
brunviT, xelis saSualo daWeriT. procesi grZeldeba 
erTgvarovani wvrildispersiuli masis miRebamde. saRe
bavis konsistencia SeiZleba vareguliroT saWi roebis 
mixedviT. damzadebuli saRebavi gadaitaneba qilaSi 
da inaxeba Tavdaxurebul mdgomareobaSi. samuSaos 
dasrulebis Semdeg kurantis Ziri da samuSao farTi 
unda moirecxos skipidariT an sxva msubuqi gamxsneliT, 
SesaZlebelia  sapnis da Tbili wylis xsnariTac. 

miRebuli saRebavis xarisxi da Tvisebebi (gayvi
Tleba, Suqmedegoba) damokidebulia Semadgeneli ko
mpo nentebis, upirvelesad ki zeTisa da pigmentis 
fizikurteqnologiur maxasiaTebelze. dRevandel 
pirobebSi mxatvars ar aqvs zeTis saRebavebis da mza
debis aucilebloba, es SesaZlebelia moxdes zogierT 
konkretul SemTxvevaSi. zeTis saRebavisa da misi 
Semadgeneli komponentebis Tvisebebis codna mas dae
xmareba, SearCios saWiro masala bazarze arsebuli 
asortimentidan. 
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myidveli valdebulia, yuradRebiT gaecnos info
rmacias, romelic mocemulia saRebavis etiketze, 
pirvel rigSi  saRebavis dasaxelebas, pigmentis xa
risxs (imitaciaa Tu naturaluri), Suqmedegobas, 
dafarvis unarianobas. gaarkvios, romeli klasisaa 
saRebavi (maRalmxatvruli, etiuduri, eskizuri) da 
Sesasrulebeli samuSaos mixedviT moxdes misi SeZena.  
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10. cvili, Sedgeniloba, Tvisebebi, 

gamoyeneba 

saxeli cvili gamoiyeneba cximismagvari myari ni
vTierebis mimarT, romelic aris bunebrivi an sinTe
tikuri warmomavlobis. qimiuri TvalsazrisiT, cvili 
warmoadgens rTul organul naerTs, romelsac garda 
samxatvro saqmisa, farTo gamoyeneba aqvs samrewvelo da 
sayofacxovrebo daniSnulebiT. 

cvili garegnulad mogvagonebs myar cxims, masac 
iseTive cximovani elvareba aqvs zedapirze. lRveba 
farTo temperaturul intervalSi 40-1050Cmde, 
rogorc wesi, gacilebiT maRal niSnulze, vidre 
myari cximebi da cximovani mJavebi. cvili organuli 
naerTebis rTuli narevia. mis SemadgenlobaSi Sedis 
naxSirwylebi, cximovani mJavebi, cximovani spirtebi, 
cximovani mJavebisa da glicerinis rTuli eTerebi (mag. 
iaponuri cvili, romelic mcenareuli warmoSobisaa, 
warmoadgens cxims, romelic Sedgeba palmitinis mJavis 
gliceridisagan), maTi daSlis produqtebi, wyali 
da sxv. garda amisa,  cvilSi Sedis sxva iseTi zeTebic 
(eTerovani), romlebic sxvadasxva sunsa da Seferilobas 
aZlevs. cvilis  SemadgenlobaSi  Sedis 80 % naxSirbadi, 
14 % mde wyalbadi da 7 %mde Jangbadi. 

bunebrivi cvili, Tavis mxriv, aris mineraluri, 
cxo   veluri,  mcenareuli  da  zRviuri   warmoSobis.  
mineraluri cvilia parafini, cerezini, nawilobriv 
 mTis cvili (ozokeriti), romelic SesaZlebelia 
mce  nareulsac  mivakuTvnoT. cxoveluria  futkris 
(mwe  rebis) cvili  da veSapis cximisagan warmoebuli 
(zRvi uri) cvili  (spermacevti),  am  jgufSi  erTiandeba,  
ase ve,  cxvris cvili  lanolini, romelic cxvris be wvis 
garecxviT miiReba. mcenareuli  warmoSobisaa kande



236

lilas  (balaxia), karnaubas,  iaponuri da sxv.  cvi lebi. 
sinTezuri cvili iwarmoeba sxvadasxva organuli 

naerTis sinTezirebis gziT, xSirad am dros nedleulad 
bunebrivi warmoSobis cvilic gamoiyeneba. 

cvilis yvela saxeoba gamoiyeneba sanTlis dasa
mzadeblad, feradi fanqrebis, kalkis qaRaldis, sa
polirebeli Semadgenlobebis, kosmetikuri sa Su
a le bebis, sakonditro nawarmis, saReWi rezinis, 
wyal  gaumtari furclebis da sxvaTa sawarmoeblad. 

cvils, rogorc wesi, ureven minarevebs saWiro mi
znis misaRwevad.  minarevebis   damateba  komerciuli 
miznisaTvis xSirad xdeba da is gamarTlebulia im Sem
TxvevaSi,  Tu  akmayofilebs  masze  dakisrebul mo va
leobas. Zvirad Rirebul cvils, mag. iseTs, rogoricaa 
karnaubas cvili,  detalurad amowmeben, rom gamo
vlindes, ra mdenad aqvs mas sxva minarevi. 

bunebaSi arsebuli ramdenime saxis mcenareuli da 
cxoveluri warmoSobis cvilidan mxatvrobaSi ume tesad 
gamoiyeneba futkris, iaponuri da karnaubas. am uka
nasknelis  gamoyenebas  mxatvrobaSi  Tavisi  gamorCeuli 
istoria aqvs. aRsaniSnavia, rom am mizniT iyeneben 
mineraluri warmoSobis cvilsac (parafini, cerezini), 
romliTac xSirad ZviradRirebuli cvilis gayalbeba 
xdeba. TavianTi mcire qimiuri aqtiurobis gamo 
aRniSnuli nivTierebebi sxva Semkvre lebTan SedarebiT 
ukeTesad umklavdebian garemo pirobebis zemoqmedebas, 
romelsac ganicdis yvela naxati. amitom maT iyenebdnen 
mxatvrobaSi Soreuli warsulidan, amis magaliTad 
gamodgeba Zvel berZnebis „enkaustika“. 

cvili myari, qimiurad inertuli nivTierebaa, ro
mel sac Srobadi zeTebisagan gansxvavebiT, aqvs 
mikrokristaluri aRnagoba (struqtura). gacilebiT 
mdgradia, ar yviTldeba, Znelad ixsneba gamxsnelebSi, ar 
mJavdeba. cvili aragamWvirvale nivTierebaa, romelic 
dabal temperaturaze advilad rbildeba da xdeba 
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de nadi. cvilis xarisxi bevradaa damokidebuli mis 
nedleulze. 

xatweraSi da, saerTod, samxatvro saqmeSi zemoT aRni
Snuli Tvisebebis gamo cvili sxvadasxva daniSnulebiT 
gamoiyeneba. mniSvnelovania misi gamoyeneba saRebavis 
sistemaSi, rogorc Semkvreli. xatvis aseT teqnikas 
enkaustika ewodeba, masze dawvrilebiT qvemoT 
visaubrebT. cvili sufTa saxiT an sxvadasxva emulsiaSi 
(xSirad laqis SemadgenlobaSi), gamoiyeneba damcav 
fenaSi. mravalia iseTi recepti, sadac cvili zeTTan 
da Sesabamis gamxsnelTan kombinaciaSi Sedis zeTis 
ferweris da temperis saRebavebis pastis SedgenilobaSi. 
yvela SemTxvevaSi cvili saRebavs aniWebs met siRrmes 
da mdgradobas garemo pirobebis mimarT, iZleva mqrqal 
zedapirs da xels uwyobs ferebis aRqmas. 

10.1. futkris cvili 

cvils futkari gamoimuSavebs sasanTle jirkvlebiT, 
romlebic ganlagebulia muclis qveda nawilSi. deda da 
mama futkrebs sasanaTle jirkvlebi ar aqvT da amitom 
arc cvils gamoyofen. cvils mxolod axalgazrda 
futkrebi gamoyofen. 

Semodgomaze  dabadebul  futkars  sasanTle jir
kvlebi ar uviTardebaT, vinaidan am periodSi Ralianoba 
damTavrebulia. gazafxulze, ki budeSi muSaobis gana
xlebasTan erTad, maTi sasanTle jirkvlebic TandaTan 
viTardeba da cvilis gamoyofas iwyebs. rac ufro kargi 
Ralianobaa, bevria axalgazrda futkari, futkris ojaxi 
ufro met cvils gvaZlevs. futkarma cvili rom gamoyos, 
aucilebelia cilovani sakvebis miReba, misi wyaro ki 
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mcenaris mtveria. 
futkris cvili SeiZleba iyos TeTri, yviTeli, 

nacrisferi, moyavisfro an moSavo. TeTri cvili iTvleba 
yvelaze saukeTesod. sezonis dros, kargi Ralianobis 
pirobebSi, futkris Zlieri ojaxi iZleva 0,81,2 kg. 
cvils. futkris cvili Sedgeba cerotinisa (organuli 
naerTi, Seesabameba cvilis mJavas) da mcire raodenobiT 
palmitinis mJavisagan, aseve maTi gliceridebisagan, 
sxvadasxva qimiuri da fizikuri minarevebisagan, 
romlisaganac is unda gasufTavdes gamoyenebis win. 
garda samxatvro saqmisa, futkris cvils mravalmxrivi 
samkurnalo, sayofacxovrebo Tu profilaqtikuri 
mizniT iyeneben. 

futkris cvils adamiani iRebs fiWisagan (fu
tkari cvils fiWis asaSeneblad iyenebs), Taflis 
moSorebis Semdeg darCenili masalis gadamuSavebiT. 
gasasufTaveblad, mavne minarevebis moSorebis mizniT, 
nedl (fiWisagan miRebul) cvils adnoben cxel wyalSi. 
yvelaze karg nedleuls warmoadgens erTwliani fi
Wisagan miRebuli cvili, romelsac odnav moyviTalo 
TeTri feri aqvs. is SedarebiT sufTaa, ar Seicavs 
minarevebs, cxoveluri zemoqmedebis produqtebs, aseve  
obs  da  CrCils,  gamWvirvalea da, amdenad, ufro vargisia 
samxatvro saqmisaTvis. ufro Zvel cvils aqvs yviTeli, 
moyavisfro, moyavisfronacrisferi Seferiloba, 
gaumWvirvalea. Seicavs mcenareuli da cxoveluri ze
moqmedebis produqtebs, amitom misi gasufTaveba 
moiTxovs ramdenimejer gadadnobas cxel wyalSi, dale
qvas, gafiltvras. 

cxel wyalSi ramdenjerme gadamdnar da gasufTavebul 
cvils Txeli firftebis saxiT alageben mzeze da 
asveleben periodulad sufTa wyliT. procesi mimdi
nareobs mis srul gamoTeTrebamde. aseTnairad miRebul 
cvils aqvs ufro maRali kuTri wona. 

qimiuri saSualebebiT (gogirdmJava, permanganati da 
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sxv.) gamoTeTrebuli cvili ar gamodgeba mxatvrobaSi, 
radgan is sxva Tvisebebis matarebelia, vidre mzeze, 
wyliT gamoTeTrebuli cvili. 

mciredi SeTbobiT cvili ixsneba skipidarSi, benzinSi, 
wyalSi is ar ixsneba. gacxelebiT ixsneba spirtSi. 
misi narevi skipidarTan da qsilolTan SefardebiT 
1:3 warmoSobs naxevrad myar, naxevrad gamWvirvale 
pastas, romelic SeiZleba funjiT zedapirze daitano. 
gaSrobisas warmoSobili afski ar skdeba da inarCunebs 
funjis anabeWds. imave, mkveTr pastismagvar xasiaTs 
aniWebs is zeTis saRebavebs, romelSidacaa areuli. 
xsnarSi gaSrobis Semdeg cvili kristaldeba. amitom 
cvilis laqis zedapiri ar prialebs. Tumca SesaZlebelia 
zedapiris moxvewa SaliT, aseve zedapiris molRobiT. am 
SemTxvevaSi cvilis saRebavis an cvilis laqis zedapirTan 
miaqvT cecxlis ali, zedapiri molRveba, xelaxali ga
myarebis Semdeg yalibdeba priala gamWvirvale zedapiri. 

cvili Cveulebriv oTaxis temperaturaze myaria, 
rbildeba 30-400Cze gaTbobiT. 61-630Cze lRveba. 
sxvadasxva wesiT miRebul cvils sxvadasxva dnobis 
temperatura aqvs. rac maRalxarisxiania cvili, 
imdenad maRalia misi dnobis temperatura  (69-720C). 
ma Rali dnobis temperatura aixsneba masSi fisovani 
nivTierebebis raodenobiTac. 

cvilSi mcire raodenobiT wylis arseboba aqveiTebs 
mis xarisxs; wylis mosaSoreblad mas aduReben 250-3000C 
mde, ris Semdegac 30 wTis ganmavlobaSi aCereben 1200C-
ze. am procesis Semdeg miiReba steriluri, sufTa cvili. 
futkris cvilis kuTri wona 150Cze 0,956dan 0,790
mde meryeobs. magari, myari cvilis kuTri wona metia 
Txevadze. amitomaa, rom galRobil cvilSi gaulRobeli 
cvili iZireba. gayinviT cvili kargavs simtkices da 
msxvrevadi xdeba. 

cvili aseuli wlebis manZilze ucvleli rCeba. an
ti kuri xanis nimuSebis kvlevisas gamovlinda, rom 
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ar Secvlila misi arc feri da arc dnobis tempera 
tura. aqedan gamomdinare, ar icvleba misi optikuri 
Tvisebebic. ar yviTldeba, ar muqdeba da mdgradobiT 
aRemateba rogorc Srobad zeTebs, aseve  fisebis 
umetesobas. masze gavlenas ver axdens garemo pirobebi 
da igi, rogorc damcveli fena, ar atarebs nests. laqebi, 
romlebic damzadebulia fisisa da cvilis narevze, 
gacilebiT ukeT icaven suraTebs garemo pirobebis 
zemoqmedebisagan, vidre nebismieri zeTis laqebi an 
xelovnur fisebze damzadebuli laqebi. 

pliniuss aRwerili aqvs futkris cvilis miRebis 
sxva wesic,   rodesac  cvilis  nedleuls ramdenimejer 
aduReben zRvis wyalSi maRal temperaturaze, so
dis damatebiT da Semdeg aTeTreben mzeze srul gamo
TeTrebamde. aseTi wesiT miRebuli cvilis dnobis tem
peratura 800Cia. 

cvili gamoirCeva mniSvnelovani mJavamedegobiT, 
Tumca igi mgrZnobiarea tuteebis mimarT. tutian wyalSi 
is emulgatoris Tvisebebs amJRavnebs. cvilis emulsia 
SesaZlebelia, davamatoT wylis Semkvrelebs da temperas. 
cviliani tempera mdgradia,  afski elastikuria da mqrqa
li zedapiriT xasiaTdeba. 

samxatvro saqmeSi cvili gamoiyeneba erTerT kom
ponentad laqebis SemadgenlobaSi. sufTa cvili iZleva 
rbil zedapirs, siTboSi is kidev ufro rbildeba 
da advilad WuWyiandeba. rbil fisebTan Serevisas, 
gansakuTrebiT gayviTlebisadmi naklebad midrekil 
damarasTan, is warmoSobs maRali xarisxisa da Tvisebebis 
sasuraTe laqs. damoukideblad, rogorc Semkvreli, 
cvili dResdReobiT TiTqmis ar gamoiyeneba, an gamo
iyeneba Zalian SezRudulad. Tumca skipidarcviliani 
pastisa da pigmentis nareviT miiReba cviliani saRe
bavi, romlis gamoyeneba garkveul sirTuleebTanaa 
dakavSirebuli. cvils xSirad iyeneben zeTis saRebavebis, 
zeTiani laqebis, zeTiankopaliani da zeTian balzamiani 
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laqebis SemadgenlobaSi. 
cvili ZviradRirebuli samxatvro masalaa, amitom 

xSirad mimarTaven mis falsificirebas, parafinis, cere
zinis, aseve, iaponuri da sxva mcenareuli saxesxvaobebis 
damatebiT. zogjer aseTi minarevebis aRmoCena arc 
ise advilia. sufTa cvilisaTvis dama xasiaTebelia 
specifikuri, Taflis mkveTri suni, romelic gadnobis 
Semdeg ufro mZafrdeba. am TvisebiT igi gamoirCeva sxva 
surogatebisagan. TiTebis moWeriT is advilad rbildeba, 
xdeba plastikuri da ZafiviT iweleba. 

Zvel bizantiaSi iyenebdnen cvilspirtian temperas. 
Sua saukuneebSi (aRorZinebis xana) cvilis gamoyenebam 
Zalian moiklo, mxolod XVIII saukunis meore naxevridan 
iseve gaiRviZa misadmi interesma. XIX saukuneSi 
daiwyes misi gamoyeneba Srobad zeTebTan da zeTian 
laqebTan kombinaciaSi. dRevandel dRes futkris 
cvils gamoiyeneben sasuraTe laqebsa da temperaSi. 
sarestavracio samuSaoebSi misi saSualebiT xdeba 
dasustebuli saRebavis fenis mimagreba. 

10.2. karnaubas cvili 

karnaubas, sxvagvarad, braziliis cvili mcenareuli 
warmoSobisaa da warmoadgens braziliuri palmis 
foTlebis gamonayofs. foTlebis gaSrobiT mzeze 
miiReba myife, msxvrevadi, sakmaod magari marcvlovani 
aRnagobis moyviTalo, moTeTro Seferilobis cvili. 
mas cxel wyalSi amuSaveben da aZleven sasaqonlo saxes. 
SesaZlebelia damzaddes misi fxvnilic. 

karnaubas cvili lRveba 83-960Cze da warmoadgens 
yvelaze mdgrad masalas bunebriv cvilebs Soris. 
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gamxsnelebSi ixsneba ufro cudad, vidre futkris cvili. 
ixsneba gacxelebiT eTilis spirtSi, aseve  sxvadasxva 
eTerSi. qimiuri agebulebiTa da struqturiT is namdvili 
cvilia. misi komerciuli Rirebuleba saukeTeso 
Tvisebebs  emyareba,  romlis  gamoc  aRniSnul masalas 
sxva, ufro iafi cvilis Tvisebebis gasaumjobeseblad 
(dnobis temperatura, zedapiris elvareba da sxv.) iye
neben. 

10.3. parafini 

parafini miiReba navTobisa da qvanaxSirisagan. bu
nebrivi navTobi warmoadgens mravali organuli naerTis 
narevs, maT Sorisaa parafinuli rigis naxSir wyalbadebi. 
navTobis warmoebaSi misi gadamuSavebisas jer aSoreben 
maRali aqroladobis naerTebs, rogoricaa benzini navTi 
da sxv. parafiniani distilati (gamonaxadi) warmoadgens 
maRali duRilis temperaturis mqone zeTis Semcvel 
fraqcias, romlis gamodnobiT an kristalizaciiT 
iwarmoeba parafini. 

sasaqonlo saxis gasufTavebuli parafini, dnobis 
temperaturis mixedviT, sami saxisaa: 48-490C, 51−510C 
da 54-560Cze dnobiT. is warmoadgens sanTlismagvar 
naxevrad gamWvirvale kristalur masas. igi ar ixsneba 
mJavebSi da tuteebSi, mdgradia Suqisa da haeris mimarT, 
Tumca daZvelebisas advilad uferuldeba. Cveulebrivi 
cximis gamxsnelebi xsnian parafinsac gacxelebiT, magram 
gacivebisas is isev gamokristaldeba xsnaridan. arsebobs 
amorfuli (farulkristaluri) parafinis saxeoba e. w. 
plastikuri cvili romelic xasiaTdeba webovnebiT da 
gaTbobis gareSe ereva sxvadasxva danamats, maT Soris  
zeTs. parafini warmoadgen sxvadasxva sameurneo dani
Snulebis produqtis sawarmoebel nedleuls. 
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kargi saxesxvaobis parafins aqvs TeTri feri da 650C
is farglebSi dneba. aseTi parafini, romelic ixsneba 
skipidarSi, benzinSi, navTSi, benzolSi da gacxelebiT 
Srobad zeTebSic, gamoiyeneba zogierT laqSi futkris 
cvilis  magivrad,  SesaZlebelia  misi   gamoyeneba sa
mxatvro daniSnulebiTac. parafini warmoadgens sxva
dasva Sema dgenlobebis komponentebs, romlebic  
ga  mo  iyeneba Zveli zeTis saRebavebisa da laqebis  mo
saSoreblad. 

10.4. sxva saxis cvili 

cerezini. cerezini warmoadgens najeri, ZiriTadad, 
alifaturi  naxSirwyalbadebis   narevs.  is  aris ozo
keritis (bitumebi, romelTa Semadgeneli zeTovani 
nawili warmo dgenilia myari naxSirwyalbadebiT, ume
tesad parafinis rigis) gasufTavebiT miRebuli pro
duqti. igi parafinis msgavsia, Tumca misgan gansxvavdeba 
plastikurobiT, kristaluri agebulebiT da aqvs 
dnobis ufro maRali temperatura: 65-750C. rac ufro 
maRalia dnobis temperatura, miT ufro Rirebulia igi. 
mxatvrobaSi  iyeneben  futkris  cvilis  Semcvlelad. 

mTis (montanis) cvili. mTis cvili iWers saSualedo 
mdgomareobas mcenareul da mineralur cvils Soris. 
mas awarmoeben bitumizirebuli mura naxSirisagan. 
gogirdmJavasa da maTeTrebel TixaSi damuSavebis Semdeg 
mas aqvs TeTri, odnav moyviTalo feri, dneba 72-770C
ze. gamoirCeva simagriT, mdgradia gayinvis mimarT. am 
TvisebiT is uaxlovdeba karnaubas cvils. gasufTavebul 
cvils aqvs bitumis an asfaltis damaxasiaTebeli 
suni. mTis cvils iyeneben gasaprialebeli pastebis 
dasamzadeblad da SedarebiT rbili dabali dnobis 
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temperaturis mqone cvilis saxesxvaobebTan Sesarevad. 

iaponuri cvili. iaponur cvils iReben mcenaris  
Tu TubosebrTa (saqarTveloSi gavrcelebulia Tu
Tu  bosebrTa ojaxis sami waromadgeneli: sakmlis 
xe, TuTubo da Trimli) foTlisa da nayofisagan, is 
umetesad gavrcelebulia CineTSi da iaponiaSi. cvilis 
zedapiri moyviTalo, Ria yavisferi Seferilobisaa. 
dnobis temperaturaa 48-550C. ixsneba benzinSi. is 
garegnulad gamoTeTrebuli futkris cvilis msgavsia. 
qimiuri Sedgeniloba mkveTrad gansxvavdeba misgan, 
radgan iaponuri cvili ZiriTadad cxims warmoadgens. 
mas iyeneben saprialebeli pastebis warmoebaSi. 

sinTetikuri cvili. sinTetikuri cvili miiReba ma
Ralmolekuluri cximovani mJavebis damuSavebiT (eT
erifikacia). garegnulad, TiTqmis, imave Tvisebebis 
matarebelia, rogorc naturaluri futkris cvili. Tu
mca masze odnav magaria da dneba 80-1050Cze. wyalTan 
da tuteebTan iZleva mdgrad emulsias. igi imave mizniT 
gamoiyeneba, risTvisac iyeneben futkris cvils da xSi
rad enacvleba mas. 

kandelilas cvili. kandelilas cvili miiReba buCqovani 
foTlovani mcenaris foTlis zedapirisagan. is xarobs 
meqsikaSi da texasis StatSi (aSS). kandelilas cvilis 
simagre uaxlovdeba  karnaubas cvilis simagres da 
be vrad aRemateba futkris cvilisas. kargad damu
Savebul produqts aqvs TeTri Seferiloba da odnav 
gamWvirvalea. xasiaTdeba sasiamovno suniT. mas umetesad 
iyeneben karnaubas cvilze dasamateblad.
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cvilis ZiriTadi maxasiaTeblebi

cxrili №#N 6

SeniSvna: ioduri ricxvi aCvenebs, ramdeni grami iodi 
uerTdeba aranajer cximovan mJavebs cvilSDi ormagi 
bmebis xarjze. is zeTis msgavsad warmoadgens cvilSi, 
aranajeri  organuli  mJavebis  raodenobis  sazoms. 

10.5. cnobebi enkaustikis Sesaxeb 

enkaustika mxatvrobis erTerT uZveles teqnikas 
warmoadgens da cvilis saRebavebiT cxlad weras 
gulisxmobs, sadac Semkvrelad cvilia gamoyenebuli. 
sityva berZnulidan pirdapiri TargmaniT niSnavs 
„amowvas.“ cvilis mcire qimiuri aqtiurobis, garemo 
pirobebisadmi mdgradobisa da sxva Tvisebebis gamo, 
razec zemoT gvqonda saubari, aseTma namuSevrebma 

cvili dnobis 

temperatu 

ra 0C

mJavianobis 

ricxvi 

g/100 g.

iodis 

ricxvi 

g/100 g.

kuTri

wona 

g/sm3

gardatexis

maCvenebeli

futkris 61-64 1723 12 0,9260,966 1,440

karnaubas 83-96 4-9 8-14 0,970-0,990 1,472

kandeli

las

66-70 10-12    35 0,940-0,990 1,456

iaponuri 52 6-20  6  0,987       -

mTis 72-77 73-85 10-15 - -
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mra vali saukunis manZilze Semoinaxa da SeinarCuna 
pirvandeli originaluri saxe, simkvrive da saRebavi 
fenis faqtura. 

cvilis ferwera Cv. w. aR.mde XIV sSi egvipteSi 
gamoiyeneboda taZrebis fasadebze, dekoratiuli 
mxatvrobisaTvis. Zvel saberZneTSi Cv. w. aR.mde V sSi 
SemuSavebuli  iqna  enkaustikis srulyofili teqno
logia,  romlis  drosac Zlier gacxelebuli cvilis 
saRebavebi dahqondaT sxvadasxva saxis safuZvelze. 
ufro mo gvi anebiT cxeli wesi Seicvala skipidarcvilis 
saRe bavebiT (civi wesi), Semdgom periodSi ki  cvilis 
tempe riT, romelic SesaZlebelia, enkaustikis erTerT 
saxesxvaobad CaiTvalos. 

plinius ufrosis cnobiT, enkaustikis teqnika 
moigones gacilebiT adre, vidre mas gamoiyenebdnen 
Cv. w. aR.mde V saukunis berZeni ostatebi. berZeni 
mxatvrebi werdnen xis dafaze, keramikisa da marmarilos 
filaze, sxvadasxva nalesobis kedelze. am mizniT 
iyenebdnen zRvis wyalSi moxarSul gamoTeTrebul 
futkris cvils, fiss da kargad damuSavebul pigments. 
momzadebuli erTgvarovani masa zedapirze dahqondaT 
cxeli instrumentebiT. cnobilia, rom am mizniT isini 
iyenebdnen metalis (xSirad brinjaos) iaraRs. am iaraRs 
erTi bolo hqonda kovzis msgavsi, romliTac iRebdnen 
saRebavs, xolo meore boloTi is iyo niCabi, riTac 
xdeboda datanili masis mosworeba. cnobilia VIV  ss
ebSi gamoyenebuli sxva iaraRebic. 

xatweraSi gamoiyeneboda enkaustikis cxeli meTodi, 
aseve  misi sxva saxeobebi. am teqnikiT Sesrulebulia 
adreqristianuli periodis mravali xati. yvelaze 
naTel ikonografiul nimuSs warmoadgens macxovris 
xati, romelic Sesrulebulia VI sSi enkaustikiT da 
dabrZanebulia sinas mTaze, monasterSi. Semdgomi 
periodis (VIXII ss.) bizantiuri xatebi Sesrulebulia 
enkaustikisa da temperis meTodiT, anu Sereuli te
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qnikiT. Sromatevadi enkaustika Seaviwrova temperam, 
romelsac SemdgomSi zeTis ferwera Caenacvla. 

enkaustikiT Sesrulebuli namuSevrebi (portretebi) 
fasdaudebel  simdidres  warmoadgenda  Zveli  egvipteli 
didebulebisa da romaeli imperatorebisaTvis. isini 
suraTebis  SekveTisas  did safasurs ixdidnen, namu
Sevrebi  droTa  ganmavlobaSi Tavs romSi iyrida. ma
Ti didi nawili,  rogorc cnobilia,  daiwva, Tu rame 
gadarCa, omebs Seewira. gadarCa mxolod is, rac miwaSi 
iyo dafluli. 1880 w. faiumis oazisSi, qairos maxloblad 
aRmoaCines 2000 wlis mumiebi, cxedrebs saxeze 
niRbis nacvlad portretebi hqondaT mimagrebuli. 
am portretebma SeiZines saxelwodeba „faiumis 
portretebi“. isini iqmnebodnen adamianis sicocxleSi 
da misi gardacvalebisas, sxeulis mumificirebisas, 
amagrebdnen saxeze. es iyo religiuri rituali, romlis 
drosac xalxs sjeroda, rom saxis gamosaxulebis 
SenarCunebiT SenarCundeboda Tavad pirovnebac. aseTma 
midgomam  is  Sedegi  moitana,  rom Cven winaSea  2000  
wlis win mcxovrab adamianTa portretebi. faiumis 
portretebis (IIII ss.) garkveuli nawili Sesrulebulia 
enkaustikasa da cvilis temperaSi. 

enkaustikis specifika mdgomareobs sxvadasxva mo 
wyo  bilobebisa da instrumentebis gamoyenebis auci
leblobaSi  namuSevris  Sesrulebis  dros.  saRe bavebi 
unda iyos cxeli, amitom is moTavsebuli unda iyos cxel 
filaze an palitraze. miuxedavad imisa, rom saRebavi 
safuZvelze dagvaqvs cxel, mdnar mdgomareobaSi, 
sasurvelia, safuZvelic iyos cxeli., raTa SenarCundes 
datanili fenis naxevradTxevadi konsistencia. Tumca 
arsebobs civ safuZvelze datanis meTodic. Tu saRebavis 
zedapiri gacivda, saWiroa misi damuSaveba cxeli 
instrumentiT axali fenis datanamde. gaciebuli cvilis 
zedapiri SeiZleba damuSavdes danis piriT an britviT 
sxvadasxva efeqtis misaRebad. 
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Tu ar gvaqvs specialuri gasacxelebeli palitra, 
SeiZleba kustarulad damzaddes alternatiuli 
mowyobiloba. amisaTvis 6 mm. sisqis oTxkuTxedi formis 
foladis fila unda davamagroT gazis an eleqtro 
gamaxureblis Tavze, misgan 2,5 smis daSorebiT. 
sasurvelia, Tu siTbos momcemi wyaros daregulireba 
iqneba SesaZlebeli. am mizniT SeiZleba gamodges 
samzareulos romelime mowyobilobac, romelic pro
duqtis momzadebisas uzrunvelyofs da aregulirebs 
temperaturis miwodebas. 

cvilis saRebavis TiToeuli toni unda momzaddes 
calkeul metalis an faifuris tigelSi. yuradReba 
unda mieqces, rom qilis Ziri Tanabrad da mWidrod 
exebodes cxel zedapirs. muSaobis procesSi saWiroa 78 
tonalobis saRebavis winaswar momzadeba. garda amisa, 
saWiroa ramdenime sxvadasxva zomis carieli tigelis 
qona ferebis Sesarevad. qilaSi cxel mdgamareobaSi 
datovebuli saRebavi gamoyenebis win aucileblad unda 
avurioT, radgan pigmenti droTa ganmavlobaSi SeiZleba 
gancalkevdes da ZirSi gamoileqos. 

saRebavis Semdgomi manipulaciisaTvis SeiZleba ga
moviyenoT sxvadasxva eleqtromowyobiloba; maga li Tad, 
efeqturia eleqtroSpatelis gamoyeneba mo sa xsneli, 
sxvadasxva formis samuSao nawiliT  wveriT, romelsac 
gamoviyenebT saRebavis dasatanad da mosaxvewadac. 
damamTavrebeli operaciisaTvis  darbileba, fenebis 
erTmaneTTan SelRoba, SeiZleba gamoviyenoT saSrobi 
feni. 

enkaustikisaTvis saWiroa Semdegi masalebi: 

1 kargad gasufTavebuli, gamo TeTrebuli cvili. 
2    damuSavebuli fisidamara, kanifoli an sxv. 
3  Sesqelebuli zeTi, yvelaze kargia selis zeTi, 

SeiZleba nigvzis an yayaCos zeTis gamoyenebac. 
4  pigmenti. enkaustikisaTvis misaRebia TiTqmis yvela



249

nairi pigme nti, maT Soris iseTic, romelic nakle bad 
mdgradia da mxatvrobis sxva teqnikaSi misi gamoyeneba 
problemuria. es gamowveulia imiT, rom cvili gars 
ertymis pigmentis nawilaks da mas izolirebuls xdis 
rogorc sxva marcvlisagan, aseve  garemo pirobebisagan, 
rac misi daJangvisa da sxva procesebis ganviTarebas 
gamoricxavs. 

enkaustikis saRebavi Sedgeba: pigmentisagan, cvi
lisagan da fisisagan an pigmentis, cvilis, fisisa da 
zeTisagan. 

enkaustikis mxatvroba SeiZleba Sesruldes cxeli 
da civi meTodiT. cxeli meTodi iZleva cximovan, 
reliefur zedapirs. civi meTodiT SesaZlebelia ufro 
Txeli fenebis datana. rogorc irkveva, cxeli meTodiT 
Sesrulebuli namuSevari ufro gamZlea. 

cxeli meTodi,  rogorc  aRiniSna, SemuSavda sabe rZne
TSi  Cv. w. aRmde V saukuneSi. samwuxarod, Sesrulebis 
meTodebi da masalebi mTlianad ar aris Semonaxuli. 

kargad moxvewil mSral safuZvels faraven gamdnari 
cvilis Txeli feniT da auToeben eleqtrouTos saSu
alebiT. zedmeti  cvili  iwmindeba mastixiniT ise, rom 
safuZveli ar daziandes. Semdeg daitaneba grunti. imis 
mixedviT, Tu rogoria safuZveli (forianoba, simagre, 
da sxv), gruntic Sesabamisi SeirCeva. cnobilia rbili 
da magari gruntebi. kirqvis, azbestcementis, kirisa 
da cementis nalesoba ifareba rbili gruntiT, xolo 
marmarilo, graniti, betoni, aguri  magari gruntiT. 
rbili gruntis Semadgenloba aseTia: 

cinkis TeTra   10 

futkris cvili   6 

kanifoli    8  
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magari grunti: 

cinkis TeTra   15 

futkris cvili   6 

kanifoli    8,5 

momzadebis wesi aseTia: faifuris tigelSi, romelic 
eleqtroRumelze dgas, yrian kanifols. misi galRobis 
Semdeg umateben cvils da ureven. moreviTve SehyavT 
masSi saWiro raodenobis pigmenti da procesi grZeldeba 
erTgvarovani masis miRebamde. 

grunti safuZvelze daaqvT specialuri cxeli funjiT 
an jagrisiT. gruntis sisqe ar unda aRematebodes 13 mm
s. uswormasworo safuZvlis SemTxvevaSi aucilebelia 
meore fenis datana. yovel fenas auToeben elqtro 
uTos saSualebiT, absoluturad swori da erTgvarovani 
zedapiris miRebamde. weris dawyebis win zedapirs 
kidev erTxel SeaTboben specialuri gamaTbobeli 
mowyobilobis (lampa  an  infrawiTeli  sxivebi,  feni da 
sxv.) axlos mitaniT (motarebiT). wera sruldeba spe
cialuri funjiT. cvilis saRebavebi moTavsebulia 
tigelSi, cxel, mdnar mdgomareobaSi. Tu samuSao sru
ldeba cxel safuZvelze, damTavrebis Semdeg mas aRar 
sWirdeba mowva  zedapiris gacxeleba, radgan saRebavis 
fenebi ukve mWidrod ekvrian erTmaneTs. 

cvilis saRebavebis recepti aseTia: (igulisxmeba wo
nis erTnairi erTeuli) 

futkris cvili    112 

damaris fisi    40 

selis zeTi    25 

mSrali pigmenti   feris mixedviT 

cvilis saRebavis momzadebis wesi aseTia: faifuris 
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tigelSi vadnobT fiss. Semdeg vumatebT cvils. gamza
debul xsnarSi Segvyavs 110-1200C-ze gacxelebuli se lis 
zeTi. miRebul nazavs kargad vurevT da vamatebT pigments 
saWiro feris miRebamde.  xarSvis procesi grZeldeba 
510 wT.  Semdeg gadmoviRebT. saRebavi moTavsebuli 
unda iyos faifuris an rkinis tigelSi da gamoyenebis win 
gacxeldes. 

dasrulebuli namuSevari SesaZlebelia, daifaros 
zeTcviliani laqiT. laqis gaSrobis Semdeg mis zedapirs 
vacxelebT  Serbilebamde da zeTiani SaliT gava pri a
lebT. 

civi meTodi. aRniSnuli meTodi mopirkeTebis mizniT 
gamoiyeneba Siga samuSaoebze. safuZvlad gamodgeba 
sufTad moxvewili nalesoba, xis an qvis zedapiri da sxv. 
recepti aseTia: 

futkris cvili     46 172 

fisi  (mastiqsi, damara, elemi)   48 

skipidari      1624 

pigmenti      samuSao sisqemde 

momzadebis wesi: gamdnar cvils xsnian 812 wil skipi
darSi. calke WurWelSi adnoben fiss da masac xsnian 812 
wil skipidarSi. orive nazavs ureven erTmaneTSi da masSi 
SehyavT winaswar skipidarSi pastis sisqemde gazelili 
pigmenti saWiro feris miRebamde. cnobilia aseTi 
receptic: futkris cvili  6, damara 12 skipidari  20, 
pigmenti  samuSao sisqemde. momzadebis wesi igivea. 

Semadgenloba mzaddeba usafrTxoebis teqnikis sru
li dacviT, rom gamoiricxos aalebis SesaZlebloba. 
zedapirze datanili saRebavebis fenis mosworeba 
SesaZlebelia moxdes gacxelebiTac (gauToebiT), rom
lis drosac miiReba swori zedapiri. rac ufro metad 
Sedian saRebavebi erTmaneTSi, miT metad kriala da Rrma 
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tonaloba miiReba da gamZlea feri. 
cnobilia, aseve, emulsiuri cvilis saRebavi, romlis 

Sedgenloba aseTia: 
cxoveluri webo 40%iani    20 

futkris cvili     20 

fisi (damara)     40 

niSaduris spirti 25%iani   10 

wyali 80100 

pigmenti     samuSau sisqemde 

amzadeben 40%ian cxoveluri webos xsnars, ureven 
masSi cvils, fiss da acxeleben gadnobamde. cecxlidan 
gadmodgmis Semdeg umateben spirts da ureven 
erTgvarovani araJnis sisqis masis miRebamde, romelsac 
azaveben wyalSi. miRebul nazavSi SehyavT winaswar 
wyalSi gazelili (pastis sisqis) pigmenti samuSao sisqis 
miRebamde. cvilis emulsia ukeTesia, SevinaxoT wyalSi 
gauzavebeli da SevazavoT porciebiT, saWiroebis 
mixedviT. 

aRniSnuli meTodiT muSaobisas saRebavi iZleva 
mqrqal, mWidro fenas, dasawyisSi sakmaod rbils, 
magram gamxsnelisa da wylis (emulsiis SemTxvevaSi) 
aorTqlebasTan erTad TandaTan myardeba. civi meTodiT 
xatvisas gamoiyeneba bunebrivi an xelovnuri jagris 
funji. 

specialistebs Soris arsebobs sxvadasxva mosazreba 
enkaustikaSi  gamosayenebeli cvilis Sesaxeb. zogierTis 
azriT, ukeTesia gamouTeTrebeli, natexovani futkris 
cvili, romelic minimalur mRebav  efeqts  moaxdens Te
Tr pigmentze. amave dros, Tu gvinda, zedapiri miviRoT 
mkvrivi da magari, saWiroa futkris cvils davamatoT 
10%mde karnaubas cvili. mniSvnelovania enkaustikis 
saRebavSi pigmentis raodenobac. rac upirvelesad 
damokidebulia pigmentis xasiaTze da Tvisebebze, maT 
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Soris  dispersiulobaze. mcire raodenobis pigmenti 
warmoSobs SedarebiT gamWvirvale saRebavis pastas, 
piriqiT, didi raodenobiT ki male Sreba, Znelad swo
rdeba da problemebs qmnis. amitom mxatvrisaTvis 
mniSvnelovania kargad icnobdes pigmentis Tvisebebs, 
raTa individualurad miudges TiToeul maTgans. 

saqarTveloSi enkaustikis teqnikiT Sesrulebul 
Zeglebad miiCneva  VIVII  saukuneebis  anCisxatis  macxovris 
gamosaxuleba da wilknis RvTismSobelis xati  IX s. 
qaSveTis wminda giorgis saxelobis taZris sakurTxevlis 
mxatvroba (mxatvari l. gudiaSvili) dafarulia cvilis 
damcavi feniT (ix.  gv. 384). 
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11. fisebi da balzamebi 

fisi krebiTi saxelia amorfuli nivTierebebisa, 
romlebic myaria normalur temperaturul pirobebSi, 
xolo gacxelebiT rbildeba da kargavs pirvandel 
formas. aseTia rTuli qimiuri Sedgenilobis organuli 
nivTierebebi, bunebrivi fisebi, romlebic gamoiyofa 
mcenareebidan nivTierebaTa cvlis procesSi da, aseve,  
qimiuri gziT miRebuli sxvadasxva naerTebi. 

fisebi warmoSobis mixedviT aris bunebrivi, modi
ficirebuli da sinTezuri, romlebic gvxvdebian sqeli 
webovani siTxis, fxvnilisa da granulebis saxiT. 

bunebrivi fisi miiReba uSualod mcenareebisagan 
(kanifoli, damara, mastiqsi, sandaraki). arsebobs aseve 
maTi ganamarxebuli saxesxvaobebi (qarva, kopali). cno
bilia cxoveluri warmoSobis fisebic (Selaqi). 

modificirebuli fisi warmoadgens qimiuri gziT 
saxecvlil bunebriv masalas. aseTi fisebi miiReba 
qvanaxSiris da navTobis gadamuSavebiT. qvanaxSiris fisi 
Sedgeba mravali aromatuli naerTisagan, maT Soris  
policikluri da heterocikluri naxSirwyalbadovani 
naerTisagan. aseTi fisi iwarmoeba metalurgiuli 
koqsis miRebisas. qvanaxSiris dakoqsvisas miiReba gazi, 
romlis kondensaciiT xdeba fisis miReba. aseTi fisi Savi 
feris webovani siTxea, damaxasiaTebeli mwvave suniT. 
fisis Semdgomi gamoxdiT iwarmoeba benzoli da sxva 
gamxsnelebi.

navTobproduqtebisagan warmoebuli navTob poli
meruli fisebis klasifikacia xdeba nedleulis an, 
ufro sworad, im fraqciis mixedviT, romlisaganac 
isini miiRebian. am TvalsazrisiT cnobilia alifaturi, 
aromatuli da kombinirebuli fisebi. maTi miReba 
warmoebs Sesabamisad katalizuri, Termuli da 
radikaluri polimerizaciis gziT. navTobpolimeruli 
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fisebi gamoiyeneba mrewvelobis sxvadasxva dargSi, maT 
Soris  saRebavebis weboebis, saizolacio saSualebebis, 
rezinis da sxv. warmoebaSi. maTgan miiReba olifa 
(gamxsnelTan SereviT). aseTi fisebi (alkiduri) gamoi
yeneba bunebriv mcenareul zeTebTan kombinaciaSic. 

sinTezuri fisebi  es didi jgufia polimerebisa, 
ro melTa Soris cnobilia fenolis (forma lde hiduri 
fisebi) da karbamidis (karbamido  formal dehiduri  
fisebi) nawarmebi. maTi Tvisebebi damokidebulia miRebis 
teqnologiaze da masSi Seyvanili sxvadasxva mamo
dificirebeli komponentebis saxeebze. 

fisebi, romlebic ama Tu im saxiT gamoiyenebian 
mxatvrobaSi, warmoadgenen bunebriv warmonaqmnebs, maT 
gamoyenebas mxatvrobis sxvadasxva teqnikaSi sakmaod 
didi istoria aqvs. XX saukunis meore naxevridan amave 
daniSnulebiT, bunebrivi warmonaqmnebis simci ris gamo, 
daiwyes kombinirebuli da sinTezuri fisebis gamoyeneba, 
maTi roli dRevandel pirobebSi mniSvnelovnadaa 
gazrdili. 

bunebrivi fisebi gamoiyofian wiwviani da zogierTi 
jiSis foTlovani xeebis merqnidan, xelovnuri CaCexviT 
(merqanze Rrma nakvalevis gakeTeba)  an TavisiT, da 
rTuli Sedgenilobis organul naerTebs warmoadgenen. 

xatweraSi fisebi SesaZlebelia gamoviyenoT, rogorc 
saRebavis sistemis SemadgenlobaSi zeTTan, cvilTan da 
Sesabamis gamxsnelTan kombinaciaSi, aseve  sasuraTe 
laqebis SemadgenlobaSi. ufro intensiuria fisebis 
gamoyeneba ferweraSi. saRebavis sistemaSi is xels 
uwyobs Tanabrad gaSrobas mTel sisqeze, ris gamoc 
mniSvnelovnad mcirdeba saRebavis zedapiris danaoWebis 
unari. sasuraTe laqis SemadgenlobaSi fisi met 
siRrmesa da JReradobas matebs Sesrulebul namuSevars 
da icavs mas garemos zemoqmedebisagan. qvemoT ufro 
detalurad visaubrebT bunebrivi fisebis warmoSobaze, 
Sedgenilobasa da gamoyenebaze. 
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bunebrivi fisebi warmoiqmnebian mcenaridan gamo
yofili eTerovani zeTebis bunebrivad, sxvadasxva 
xari  sxiT daJangvisa da polimerizaciis gziT. eTe
rovani zeTebi Seicavs sxvadasxva najer da aranajer 
naxSirwyalbadebs da maT naerTebs. bunebrivi saxiT 
isini warmoadgenen an myar nivTierebebs, romelTac aqvT 
sxvadasxva formis, zomis, ferisa da gamWvirvalobis 
natexebis saxe an  Txevad da naxevrad Txevad masas. 
Txevad da naxevrad  Txevad fisebs balzamebi ewodebaT. 

myari saxis fisebi, romelTac amorfuli struqtura 
aqvT, Cveelebriv temperaturaze ar icvlebian. aseTi 
fisebis zogierTi warmomadgeneli Seicavs mcire 
raodenobis mcenareul eTerovan zeTs, romlisaganac 
igi warmoiqmna. gacxelebisas myari fisebi dnebian 
mxolod maTTvis damaxasiaTebel temperaturaze. sima
gris xarisxiT myari fisebi iyofian rbil da magar 
saxesxvaobebad.

11.1. balzamebi 

balzamebi warmoadgenen gansxvavebuli xarisxiT 
Txevad, sirofismagvar, zogjer Sesqelebul masas, 
romelic mcenareebis mier gamoyofili eTerovani 
zeTebis terpenuli komponentis sxvadasxva xarisxiT 
gafisebis Sedegad warmoiqmneba. terpenibunebrivi 
naxSirwyalbadovani naerTia C10H16. zogierTi eTerzeTi, 
mag. terpentinis zeTi warmoadgens mxolod aseTi 
naxSirwyalbadebis narevs. 

balzamebi wiwvovani xeebis merqnidan gadmoedineba 
TavisiT, xolo maTi ukeT gamodenis mizniT xSirad 
specialur Rrmulebsac akeTeben. gamonadeni masa haerze 
nela sqeldeba, garkveuli drois Semdeg eTerovani 
zeTebis daJangvisa da dasqelebis xarjze miiReba myari 
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saxis fisi. 
Cveulebrivi balzamebi (terpentiniti), romelic 

sxva  dasxva wiwvovani xeebisgan miiReba, warmoadgens 
ZiriTad nedleuls terpentinis zeTisa da kanifol 
is sawarmoeblad. aseTi balzamebi muqi, nacrisferi
moyviTalo, xSirad gaumWvirvalea da mJavianobis maRali 
ricxviT xasiaTdeba. daZvelebasTan erTad igi kidev 
ufro muqdeba, gardaiqmneba aramdgrad fisad. aseTi 
saxiT, damuSavebis gareSe misi gamoyeneba ar SeiZleba. 

mxatvrobaSi  kargi  laqebis  sawarmoeblad  Sesa Z
le  belia zogierTi   balzamis    gamoyeneba,    maT  moi
xma   ren, aseve, zeTTan kombinaciaSi.  am TvalsazrisiT 
aRsaniSnavia Semdegi saxesxvaobebi: veneciuri, strasbu
rgis, kanadis, kopais, elemi da sxva. 

veneciuri balzami, romelsac veneciur terpentinsac 
uwodeben, gamoiyofa rbilwiwviani lariqsis xis mer
qnisagan, romelic alpebis samxreT nawilSi xarobs. 
mas Seicavs xis guli, amitom saWiroa Rrma CanaWdevis 
gakeTeba merqanze.  igi  ufero, gamWvirvale, Zalian we
bo vani siTxea, fisisaTvis damaxasiaTebeli suniT. ve
neciuri  balzami  Seicavs 20%mde  terpentinis  zeTs,    
63%  fisis mJavas da 14%  sxva  naxSirwyalbadovan  nae
rTebs, romelic mdgra dia  qimiuri  reagentebis mimarT. 

veneciuri balzamis Txeli fena nela Sreba da 
iZle va gamWvirvale, rbil, kriala zedapiris mqone 
afsks, romelic ar yviTldeba. igi garkveuli drois 
ganmavlobaSi inarCunebs elastiurobas, xolo Semdeg 
muqdeba da advilad ifiteba. 

veneciuri terpentini ixsneba rogorc terpentinis 
zeTSi, aseve  spirtSi da sxva mraval gamxsnelSi. 
spirtian laqebze (sandaraki, Selaqi) 5%is raodenobiT 
damatebisas igi zrdis maT elastiurobas. is, aseve, xels 
uwyobs cudad xsnadi fisebis xsnadobas. 

spirtian laqebze veneciuri terpentinis damateba ar 
zrdis mis mdgradobas. didi raodenobiT misi damatebis 
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SemTxvevaSi narevi Sreba didxans da miiReba rbili 
afski,romelic momatebuli temperaturis SemTxvevaSi 
atmosferos mimarT naklebad mdgradi xdeba. zeTis 
saRebavebSi SemakavSireblad damatebis SemTxvevaSi 
is zrdis afskis sikriales, aniWebs mas minanqrisebur 
xasiaTs da nawilobriv gamWvirvalobas. 

literaturuli wyaroebidan cnobilia, rom XVII sau
kunis flamandieli ostatebi, da maT Soris rubensi da 
vandeiki, iyenebdnen Semkvrels, romelic Sedgeboda 
mzeze Sesqelebuli zeTisa da veneciuri balzamisagan. 
amaze miuTiTebs maTi zogierTi namuSevris saRebavis 
fenis minanqriseburi, rbili xasiaTi,romelic axlad 
dawerilis STabeWdilebas tovebs. balzamis damateba 
saRebavis qveda fenaSi iwvevs misi Srobis Seferxebas, 
rac zeda fenebis danapralianebas iwvevs. amitom zeTis 
saRebavebSi is unda daematos umniSvnelo raodenobiT, 
sxva SemTxvevaSi gamyarebis normalur process aferxebs. 

veneciuri balzami farTod gamoiyeneboda aRorZi
nebis xanis mxatvrobaSi. XVI XVIII saukuneebSi mas 
amatebdnen im drois sxvadasxva receptebSi: laqebSi, 
zeTebSi, fisebSi, emulsiebSi da sxv. Tanamedrove 
praqtikaSi is SezRudulad gamoiyeneba, miT umetes  
xatwerasa da kedlis mxatvrobaSi. igi mTlianad Secvala 
maRali xarisxis polimerizebulma zeTma. balzami 
SeiZleba mcire raodenobiT daematos zogierT temperas, 
maT Soris  kvercxis, aseve, kazeinisas. igi gamoiyeneba, 
agreTve, cvilis emulsiis momzadebisas. 

strasburgis balzami (an strasburgis terpentini) 
miiReba soWis xisagan. yvelaze metad fasobs vercxlis
feri soWisagan miRebuli produqti. es mcenare 
alpebis samxreT nawilSi xarobs. strasburgis balzami 
gamWvirvale, mcire webovnobis aromatuli priduqtia. is 
Seicavs 20% terpentinis zeTs, 57% fisis mJavas da 13% 
sxva naxSirwyalbadebs. bevri TvisebiT igi hgavs zemoT 
aRweril balzams, mas farTod iyenebdnen italieli 
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ostatebi aRorZinebis epoqaSi, XVI saukunidan XIX sa
ukunis CaTvliT. 

strasburgis balzams iyenebdnen rogorc laqs sufTa 
saxiT an Sereuls fisTan da zeTTan erTad. 

kanadis balzami miiReba kanaduri soWisagan. is ax los 
dgas strasburgis (terpentiniti) balzamTan, xasiaTdeba 
absoluturi gamWvirvalobiT, sasiamovno suniT, TiTqmis 
uferoa, ar icvlis fers saRebavis SemadgenlobaSi. 
kanadis balzams maRali gardatexis maCveneblisa 
(1,5194)  da  sxva  damaxasiaTebeli  Tvisebebis gamo opti
kaSi iyeneben. evropaSi is Semoitanes XVIII saukuneSi, 
mxatvrobaSi umniSvnelo gamoiyeneba aqvs. ixsneba yvela 
saxis gamxsnelSi da Srobad zeTSi. ze Tis saRebavebSi 
Serevisas aniWebs mas webovnebas, siblantes da nawilobriv 
aferxebs gaSrobis process. is SesaZlebelia, ganxiluli 
iqnas, rogorc bunebrivi laqi mxatvrobisaTvis. 

Cveulebrivi terpentini, anu xis fisi gamoiyofa naZvis 
an fiWvis merqnisagan. mas aqvs wiTeli, moyavisfro 
feri. droTa ganmavlobaSi is kargavs pirvandel 
gamWvirvalobas fisis mJavis TeTri kristalebis ga
mo yofis gamo. mxatvrobaSi am terpentins mciredi 
gamoyeneba aqvs, radgan saRebavis sistemaSi Serevisas igi 
Savdeba. 

kopais balzams iReben kopaiferas jiSis mcenarisagan, 
romelic xarobs samxreT amerikaSi, indoeTsa da 
afrikaSi. balzamis mopoveba xdeba mcenaris merqnis 
xelovnuri CaWris gziT. yvelaze kargi xarisxisaa 
samxreTamerikuli parabalzami,   Crdilo     braziliidan  
an  marakaibo  balzami venesueladan. induri da afri
kuli saxeobebi naklebad Rirebulia. kopais balzami 
warmoadgens moyviTalomoyavisfro feris Sesqelebul 
masas damaxasiaTebeli suniT. is Seicavs eTerovan 
zeTs, romelSic gaxsnilia myari fisi (eTerzeTebisa da 
fisovani mJavebis narevi). parabalzami Seicavs eTerovan 
zeTs 85%is raodenobiT, xolo marakaibobalzamis 
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SedgenilobaSi igive naerTi 4060%is farglebSia. 
kopais myari fisi ar aris Rirebuli masala, is kanifolze 
dabali xarisxisaa. 

kopais balzamis Txeli fena SuSaze Sreba 4 dRis 
manZilze da iZleva swor, gluv zedapirs (afsks). selis 
zeTTan 50%is Serevis SemTxvevaSic is aseT zedapirs 
iZleva da xels uwyobs Tanabar Srobas. sxva balzamebis 
msgavsad, kopais balzami arbilebs an afuebs zeTis 
linoqsins an zeTfisian afsks. aRniSnuli Tvisebis 
gamo mas XIX saukunis meore naxevridan iyenebdnen Zveli 
suraTebis gasawmendad. 

kopais balzami, miuxedavad imisa, rom uaxloes 
warsulSi sxvadasxva daniSnulebiT iyenebdnen, ar 
warmoadgens faseul masalas, radganac daZvelebisas 
muqdeba da umetes balzamebTan SedarebiT naklebad 
mdgradia tenianobis mimarT. 

manilias elemic balzamebs miekuTvneba. mas moipoveben 
xis jiSisgan Canarium Luzonicum, romelic filipinebze 
xarobs. am balzams awarmoeben kunZul iavaze, kame
runSi, manilasa da sxva adgilebSi. eTerovani zeTebis 
gansxvavebuli Semcvelobis gamo is sxvadasxva sibla
ntisaa. metnaklebad gamoyenebadia laqebis war moebaSi 
elemimanila, romelic 30%mde eTerovan zeTs Seicavs. 
SesaxedaobiT is hgavs Tafls, aqvs damaxasiaTebeli 
suni. SuSaze datanili Txeli fena Sreba 2 dRis 
vadaSi da iZleva mqrqal zedapirs, didi xnis manZilze 
inarCunebs elastiurobas.   aRniSnulis  gamo,  mas pla
stifikatoradac  iyeneben. sxvadasxva xarisxis elemis 
didi  nawili  ga nixileba,  rogorc  myari  fisi.
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balzamebis maxasiaTeblebi

cxrili №#N 7

SeniSvna: mJavianobis ricxvi gviCvenebs, ramdeni 
miligrami tutea (KOH) saWiro im mJaveebis gasa
neitraleblad, romelsac Seicavs 1 g. balzami (zeTi, fisi 
an cvili). gasapnvis ricxvi gviCvenebs, ramdeni miligrami 
mwvave kaliumia (KOH) saWiro 1 g. balzamis (zeTis, fisis 
an cvilis) gasapnvisaTvis. 

11.2. fisebi 

bunebrivi fisebis umravlesoba warmoadgens bal
zamebis TandaTanobiTi Secvlis saboloo pro duqts, 
romelic mimdinareobs haerze Jangbadis, sina Tlis, 
tenis da sxva atmosferuli reagentebis ze  mo qmedebiT. 
garkveul pirobebSi fisebi SeiZleba miviRoT 
balzamebisagan gamoxdiT, aseve daJangvisa da dasqelebis 
gziT. fisebi gamWvirvale, zogjer       naxevrad gamWvirvale 
(SemRvreuli), odnav moyvi Ta lo an moyavisfro 

balzamebi mJavianobis

ricxvi

gasapnvis

ricxvi

gardatexis

maCvenebeli

Cveulebrivi

terpentini 110-145 100-160 -

veneciuri 60-100 85-130 -

kanadis 81-86 80-95 1,530

elemi 18-25 25-50 -

kopais 75-100 80-100 1,500
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Seferilobis, amorful, mona texze SuSismagvar ni
vTierebas warmoadgens. igi garkveul temperaturaze 
gacxelebiT rbildeba da dneba. damaxasiaTebeli Tvisebaa 
wyalSi uxsnadoba, zogierT organul gamxsnelSi ixsneba, 
xolo zogierTSi ijirjveba. 

fisebi Sedgeba mravali organuli naerTisagan, 
maT Soris  mniSvnelovania:  fisis mJavebi (obientinis, 
su   qcinis (qarvis) da pimarovis), erT an ramdenime 
atomiani fisovani spirtebi, fisovani mJavebisa da 
fisovani spirtebis naerTebi  (rTuli eTerebi),  qi
mi urad inertuli naerTebi  maRalmolekuluri na
xSir wyalbadebi, romlebic mdgradebi arian qimiuri 
reagentebis mimarT (Tumca fisebis mdgradoba maT 
Semcvelobaze damokidebuli ar aris), sxvadasxva rTuli 
eTerovani zeTebi, wyali da sxv. 

zogierTi fisis mopoveba (da, Sesabamisad, Camo
yalibeba) warmoebs Tanamedrove pirobebSi, cocxali 
xis merqnidan an misi Ziridan, aseTebia: mastiqsi, da
mara, sandaraki, rbili kopalebi da sxv. maTi miReba 
SesaZlebelia rogorc bunebrivi gziT  mcenarisagan 
TavisiT gamoyofis Semdeg haerze daJangviTa da 
dasqelebiT, aseve  xelovnurad. mag. kanifols iReben 
xelovnurad, CaCexviT, balzamis saxiT da Semdeg xdian. 
sul sxva xasiaTisaa Selaqi, romelic cxoveluri 
warmoSobisaa. 

fisebis garkveuli jgufi, romelic cnobilia gana
marxebuli fisebis saxeliT, moipoveba dedamiwis qerqSi 
 wyalSi, mdinareebisa da zRvebis auzebSi da sxv. maTi 
warmoSobac cocxali xis merqnidan xdeba, mxolod 
im gansxvavebiT, rom SemdgomSi ganamarxebis gamo 
Seicvales fizikuri da qimiuri maxasiaTeblebi. maTi 
gardaqmna mimdinareobda mravali wlis ganmavlobaSi da 
Camoyalibdnen masivur, mkvriv, araaqtiur nivTierebebad. 
am Tvisebebis gamo isini ZviradRirebul masalebs 
warmoadgenen laqebis warmoebaSi da saerTod samxatvro 
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saqmeSi. aseT fisebs ekuTvnis sxvadasxva kopali, qarva da 
sxv. 

simagris mixedviT fisebi iyofa or jgufad  rbili 
fisebi, romlebic Tanamedrove warmoSobis arian da 
magari fisebi, romlebic miwis qerqSi moipovebian. 

Sesabamisad, pirvel jgufs miekuTvneba: kanifoli, 
mastiqsi, damara, sandaraki, Selaqi, rbili kopalebi, 
meore jgufs ki  qarva, magari kopali da sxv. 

rbili fisebi nakleb mdgradobas iCenen garemo 
pirobebis mimarT. isini reagireben nestze, sinaTlis 
ultraiisfer gamosxivebaze, Jangbadis gavleniT ga
nicdian  TviTdaJangvas.  amis gamo zogierTi saxeobis fisi 
advilad yviTldeba haerze, zogierTi ki metnaklebad 
inarCunebs pirvandel saxes. magaliTad,  Selaqi gamZlea 
nestiani haeris mimarT, xolo damara sinaTlis sxivebis 
moqmedebiT fers ar icvlis. 

gacilebiT neitralurebi arian magari fisebi rogorc 
atmosferuli pirobebis, aseve sxva faqtorebis mimarT. 
maTi es Tvisebebi mTlianad gamoyenebuli ar aris 
laqebis warmoebaSi, radgan isini gamxsnelebSi cudad 
ixsnebian. daZvelebis Semdeg gayviTlebis, damuqebis da 
sxva maCveneblebis TvalsazrisiT, aseTi fisebi bevrad 
aRematebian damuSavebul, dasqelebul zeTebs. 

Cveulebriv temperaturaze rbili fisebi ixsnebian 
organul gamxsnelebSi. mastiqsi, damara da kanifoli 
ixsneba skipidarSi, xolo Selaqi, sandaraki da sxva rbili 
fisebi  spirtSi. damarasa da mastiqsis advilad xsnadoba 
sust gamxsnelebSi maTi dadebiTi Tvisebaa. suraTis 
konservaciis SemTxvevaSi Sesabamisi laqi advilad 
moSordeba saRebavis fenas da ar gamoiwvevs ufro 
Zlieri gamxsnelebis gamoyenebis aucileblobas, ramac 
SesaZlebelia, namuSevaris dazianeba gamoiwvios. amis 
sawinaaRmdegod, Znelad  xsnadi  fisebi SesaZlebelia, 
suraTis dazianebis mizezi gaxdes. am TvalsazrisiT 
fisebi miaxloebiT iyofa Semdeg jgufebad (ix. cxr. № 8): 
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magari fisebi an saerTod ar ixsnebian an ixsnebian 
nawilobriv. umetes gamxsnelebSi isini mxolod ijir
jvebian. amis gamo magari fisebisagan advilad aqroladi 
gamxsnelebis laqebi ar mzaddeba. maT iyeneben zeTian 
laqebSi xangrZlivi Termuli damuSavebis Semdeg. 

fisebis xsnadoba

cxrili №#N 8

fisebi xsnadoba
nawilobriv

ixsneba
ar ixsneba

kanifoli,

mastiqsi

naxSirwyalbadebi,  

spirtebi

ketonebi, rTuli eTerebi

-

damara
naxSirwyalbadebi, 

rTuli eTerebi

spirtebi,

ketonebi

Selaqi

sandaraki
spirtebi,  ketonebi -

naxSirwyal

badebi,  

rTuli 

eTerebi

rbili 

manilas 

kopali
spirtebi, maTi da rTuli

eTerebis narevebi

ketonebi naxSirwyal

badebi,  

rTuli 

eTerebi

magari 

kopalebi,

zanzibaris,

manilas,

angolis,

kongos da 

sxv.

-

spirtebisa 

da didi 

raodenobis 

rTuli 

eTerebis 

narevebi

naxSirwyal

badebi,  

ketonebi
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fisebi warmoadgenen Termoplastikur, amorful 
naerTebs. gacxelebisas isini TandaTanobiT rbildebian 
da sabolood iReben Txevad, denad saxes. aseT mdgo
mareobamde igi yovelTvis erT temperaturaze ar midis, 
aramed es xdeba garkveul temperaturul SualedSi da 
damokidebulia minarevebze. rbili fisebis darbilebisa 
da denad formaSi gadasvlis temperaturebi mocemulia 
cxrilSi. (ix. cxr . № 9).

magari fisebi rbildebian gacilebiT maRal tempe
raturaze (190-3000 C),  xolo zogierTi fisis denadobis 
temperaturaze iwyeba maTi daSlac.

fisebis darbilebisa

da denadobis temperaturebi

cxrili №#N 9

fisebis simagre damokidebulia garemos tempe
raturaze. siciveSi igi ufro magaria, magram, amave dros, 
msxvrevadia. temperaturis awevisas simagre iklebs da 

fisebi darbilebis 

temperatura (0C)
denadobis 

temperatura (0C)

Selaqi 65 80-120

damara 55 85

mastiqsi 80 95

kanifoli 80 110

sandarki 100 150

manilas rbili

kopali
50-80 110-190
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Sesabamisad naklebad msxvrevadi xdeba. fisebis simtkice 
dabalia, isini advilad imsxvrevian, aseTi saxesxvaobebi 
samxatvro daniSnulebiT naklebad gamoiyenebian. maRali 
simtkicis fisebis misaRebad maT umateben balzams da 
naturalur polimerizebul zeTs.

fisebi Seicaven didi raodenobiT Tavisufal mJavebs. 
maTi mJavianoba saxesxvaobebis mixedviT sxvadasxvaa. 
qvemoT mocemulia fisebis mJavianobis ricxviTi 
sidideebi (ix. cx. №10).

fisebis mJavianobis maCveneblebi

cxrili №#N 10

fisebs aqvT maRali gardatexis koeficienti. am ma
CvenebeliT, romlis sidide meryeobs 1,5151,540s Soris, 
isini didad ar gansxvavdebian erTmaneTisagan. fisebi 
saRebavs aniWebs did siRrmes da muq Seferilobas sxva 
SemkvrelebTan SedarebiT, radgan maTi gardatexis 
maCvenebeli ufro dabalia, mag. selis zeTis n=1,480-
1,484, cvilis n=1,48 da sxv.

fisebi mJavianobis

ricxvi

fisebi mJavianobis

ricxvi

damara 19-35 qarva 120

mastiqsi 40-75 kopali 

kongo

110-140

Selaqi 65-75 sandarki 140-152

kopali 

zanzibar. 60-120 kanifoli 150-180
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11.2.1. kanifoli

kanifoli yvelaze iafi fisebis saxeobaa. mis misaRebad 
saWiroa balzamis (terpentinis) damuSaveba gaxurebiT 
(gamoxda), ris Sedegadac gamoiyofa siTxe, aparatSi 
ki rCeba magari masala. gamoyofili siTxe skipidaria 
(terpentinis zeTi). darCenili magari masala kanifolad 
iwodeba. gamoxdis Sedegad kanifols axarisxeben imisda 
mixedviT, Tu rogori iyo terpentinis xarisxi da ra 
pirobebSi moxda misi miReba.

kanifolisaTvis saWiro terpentins iReben fiWvis 
xisagan. fiWvis jiSebis mixedviT arCeven kanifolis 
Semdeg saxeobebs: franguli  miiReba franguli fi
Wvisagan, rusuli  rusuli fiWvisagan, amerikuli  
amerikuli fiWvisagan, germanuli, avstriuli da sxv. 
aRniSnuli saxesxvaobebi gansxvavdebian erTmaneTisagan 
SemadgenlobiTac. mJavianobis ricxvi yvela maTgans 
maRali aqvs (150180), ris gamoc daZvelebasTan erTad 
advilad icvlian fers da yavisferSi gadadian. saRebavSi 
Serevisas moqmedebs zogierT pigmentzec.

fizikurad kanifoli warmoadgens amorful, TeTri
moyviTalo feris msxvrevad natexebs, romelTa dnobis 
temperatura 80-1100Cia. kanifoli kargad ixsneba 
terpentinis zeTSi, spirtSi da sxva gamxsnelebSi. misagan 
amzadeben iaffasian laqebs, romlebic samxatvro 
daniSnulebiT ar gamoiyeneba. mas mcire raodenobiT 
amateben  ZviradRirebuli  Selaqis,  sandarakis da da
maris laqebs, romelTa maCveneblebi am SemTxvevaSi 
uaresdeba. mcire procentiT kanifolis damateba auci
lebelia kopalis zeTis laqebze, am SemTxvevaSi igi 
magari fisis dnobas xels uwyofs.

kanifolis mTavari nakli isaa, rom igi Zalze msxvre
vadia, rbilia da naklebad medegia nestis mimarT. 
kanifolis laqis afski Tavidan gamWvirvalea, krialaa, 
magram maleve icvlis fers da iSleba. am Tvisebebis 
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gamo igi iTvleba iaffasian narCenad, romelic rCeba 
terpentinis gamoxdis Semdeg. Tanamedrove pirobebSi 
SesaZlebelia misi gadamuSaveba, gakeTilSobileba da 
teqnikuri laqebis nedleulad gamoyeneba.

gamyarebuli kanifoli miiReba bunebriv kanifolSi 
Semavali fisis mJavebis neitralizebiT masze kalciumis 
Jangis hidratis damatebiT. 100 wil kanifolze amateben 
9 nawil kirs da acxeleben srul gaxsnamde. igive procesi 
SesaZlebelia warimarTos, aseve, kanifolze cinkis 
Jangis damatebiTac. aRwerili procesis Semdeg miiReba 
gacilebiT naTeli, mdgradi da neitraluri kanifoli, 
romelic nestze ar reagirebs da dabali simJavis gamo 
pigmentebTanac ar Sedis reaqciaSi.

maRali xarisxis kanifolis misaRebad sasurvelia, 
aseve, misi eTerkanifolad gadamuSaveba, rac maRal 
temperaturaze (2900C) masSi glicerinis SetaniT 
warmoebs. miRebuli kanifolis mJavianobis ricxvi 58 
er Te ulamde vardeba da kargi TvisebebiT xasiaTdeba.

orive saxis kanifoli, gamyarebulic da eTerka
nifolic, polimerizebul zeTebTan erTad iZleva kargi 
xarisxis laqebs, romlebic kargad umklavdebian garemo 
pirobebis zemoqmedebas. teqnikuri laqebis warmoebisas, 
ZiriTadad, swored aseTi fisebi gamoiyeneba.

11.2.2. mastiqsi

mastiqsi miiReba buCqovani mcenare fistacias (Pistacia 
lentiscus), sxvagvarad mastiqsis qerqisagan. es mcenare 
xarobs xmelTaSua zRvis sanapiroze. yvelaze cnobilia 
kunZul qiosze (Sedis saberZneTis SemadgenlobaSi) 
mopovebuli fisi. mastiqsis buCqis qerqi TavisiT ga
moyofs siTxes  balzams, romelic 23 kviris Semdeg 
haeris zemoqmedebiT gadaiqceva aromatuli sunisa da 
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sasiamovno gemos fisad. sxva fisebisagan gansxvavebiT, 
igi SeiZleba daiReWos, rogorc saReWi rezina.

mastiqsi, damaras fisisagan gansxvavebiT, kargad 
ixsneba eTilis spirtSi da acetonSi, ar ixsneba navTSi. 
igi rbildeba 990C ze da mTlianad lRveba 105-1100C
ze. daZvelebasTan erTad is moyviTalo, monarinjisfro 
Seferilobas iRebs, am mxriv igi naklebad Rirebulia 
damaras fisTan SedarebiT, romelic sinaTlis mimarT 
gacilebiT mdgradia. droTa ganmavlobaSi mastiqsi 
ufro msxvrevadi xdeba da garkveuli periodis Semdeg 
iSleba kidevac.

zemoT CamoTvlili mizezebi gamo mastiqsis laqi 
ar gamoirCeva bevri dadebiTi TvisebiT, iTvleba, 
rom igi aramdgradia garemo pirobebis mimarT. mas 
uaxloes warsulSi gamoiyenebdnen samxatvro laqebis 
dasamzadeblad, dResdReobiT igi Secvala damaram. 
sufTa saxiT, rogorc aRiniSna, igi aramdgradia, Tumca 
1030% cvilisa da 515% polimerizebuli zeTis 
damatebiT misi dadebiTi Tvisebebi izrdeba.

11.2.3. damara

damaras samSoblos warmoadgens malaizia, didi 
zondis kunZulebi da indoeTi. mcenare, risganac mas 
iReben, gansakuTrebiT farTodaa gavrcelebuli kunZul 
su matraze. iyideba gamWvirvale natexebis saxiT. yvelaze 
cudi xarisxisaa e. w. damaras mtveri, romelic Seicavs 
organuli Tu araorganuli warmoSobis fuW minarevebs. 
damara warmoadgens ufero an odnav moyviTalo 
Seferilobis fiss. is mcirediT mZimea kanifolze, 
rbildeba da dneba 85-1200Cis Sua ledSi. damara ixsneba 
terpentinis zeTSi da umetes naxSirwyalbadebSi, xolo 
spirtSi  nawilobriv. am TvisebiT igi gansxvavdeba 
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kanifolisagan, romelic spirtSi unaSTod ixsneb.
yvela Tvisebas Soris, romelic axasiaTebs damaras, 

mxatvrobisaTvis mniSvnelovania misi sinaTlemedegoba. 
daZvelebasTan erTad igi saerTod ar yviTldeba an 
yviTldeba Zalian mcirediT. am TvisebiT is aRemateba 
yvela sxva rbil fiss. amis gamoa, rom damara warmoadgens 
yvelaze karg nedleuls samxatvro laqebisa da 
Semkvrelebis dasamzadeblad.

skipidarSi gaxsnisas damara iZleva Zalian mbrwyinav, 
gamWvirvale da ufero afsks, magram rogorc aRmoCnda, 
igi naklebad gamZlea nestis mimarT da droTa ga
nmavlobaSi muqdeba. nestian garemoSi damaras af
ski xdeba aragamWvirvale. miuxedavad aRniSnuli da
debiTi Tvisebebisa, aucilebelia misi naklovanebis 
gaTvaliswinebac. amitom, rogorc damaras, aseve sxva 
rbili fisebis gamoyeneba damfaravi laqebis warmoebaSi 
problemuria da sifrTxiles moiTxovs.

damaras did simtkicesa da mdgradobas aniWebs cvi
lisa da Sesqelebuli zeTis damateba. zeTi, romelic am 
SemTxvevaSi gamoiyeneba, aucileblad selis zeTia, maT 
Soris proporciis dasadgenad saWiroa ganisazRvros, 
rom miRebuli laqis afski advilad xsnadi iyos. amis 
gaTvaliswinebiT zeTis maqsimaluri raodenoba 1015%
ia. rac Seexeba cvils, misi raodenoba SezRuduli ar aris 
da saWiroebis mixedviT daemateba.

11.2.4. Selaqi

sxva fisebisagan gnsxvavebiT, Selaqi ar mi iRe
ba uSualod xis merqnisagan,  misi  warmoSoba  da ka
vSirebulia mwerebis  (fexsaxsrianebis   jgufi)   or ga
nizmSi nivTierebis cvlasTan. Selaqs iReben gumilaqis 
fisisagan, romelsac zogierTi tropikuli mcenaris 
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totebze agroveben. es mcenare gavrcelebulia indoeTSi. 
aRniSnuli mcenaris totebs gansakuTrebuli mwerebi 
wuwnian da Semdeg siTxes gamoyofen. gamoyofili siTxe 
haeris zegavleniT gardaiqmneba fisad, rasac gumilaqs 
uwodeben.

gumilaqisagan advilad miiReba Selaqi. amisaTvis 
sakmarisia fisis gamorCeva xis nawilebisa da mRebavi 
nivTierebisagan. mRebavi nivTierebis gamoyofa, Zi
riTadad, gansazRvravs Selaqis fers. amis mixedviT 
arsebobs muqi, TeTri da sxva Seferilobis Selaqi.

Selaqs ZiriTadad iyeneben spirtis laqebisa da 
saprialebeli laqebis warmoebaSi. igi sustad ixsneba 
spirtSi. misi uxsnadi nawilebi cnobilia Selaqis cvilis 
saxelwodebiT. ukeTesi xsnadobis misaRwevad saWiroa 
misi specialuri damuSaveba (e. w. gamoTeTrebuli Se
laqi), rasac praqtikaSi iSviaTad mimarTaven. Tumca 
aRsaniSnavia, rom aseTi Selaqi ukeTesi TvisebebiT 
xasiaTdeba da nestis mimarT mdgradobiT aRemateba 
damarasa da mastiqss.

11.2.5. sandaraki

sandaraki gamoiyofa im wiwviani xeebis merqnisagan, 
romlebic gavrcelebulia xmalTaSua zRvis auzSi, 
CrdiloeT afrikaSi da avstraliaSi. is iyideba patara 
zomis yviTeli natexebisa da ovaluri Cxirebis saxiT. 
sandaraki msxvrevadia, dneba 135-1500Cze, kargad ix
sneba spirtSi, terpentinis zeTSi ixsneba nawilobriv. 
sandarakis spirtiani laqi iZleva mbrwyinav, magram 
msxvrevad, myife afsks, romelic daZvelebasTan erTad 
mowiTalo fers iZens. misi simyifis Sesamcireblad 
amateben mcireoden veneciur balzams an abusalaTinis 
zeTs. benzolSi gaxsnisas (ixsneba nawilobriv) 
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sandaraki iZleva laqs, romelsac gamyarebisas mqrqali, 
arapriala zedapiri aqvs. zeTisa da sandarakis erTad 
aduRebisas miiReba Zlier mtkice zeTis laqi, romelic 
monarinjisfro, moyavisfro ferisaa.

11.2.6. qarva

qarva (litvurad  gentaros) organuli (mcenareuli) 
warmoSobis ganamarxebuli fisia. aRniSnuli termini 
krebiTi  saxelia sxvadasxva Tvisebebis, zomis, warmo
Sobisa da asakis ganamarxebuli, gaqvavebuli fisisa, 
romelTa Soris zogjer kopalsac aerTianeben, Tumca 
is qarvis jgufis fisebisagan gansxvavdeba rogorc 
TvisebebiT, aseve  asakiT. mravali mineralogi 
miuTiTebs, rom am terminis qveS unda ganisazRvros, 
mxolod erTi saxeoba ganamarxebuli fisisa  suqciniti, 
romelic farTodaa gavrcelebuli baltiispireTSi da 
viwro gagebiT qarvis sinonimadac gamoiyeneba. garda 
suqcinitisa baltiispireTis sabadoebze moipoveba kidev 
ramdenime saxeobis fisi (gedaniti, glesiti, stantiniti, 
bekeriti da sxv.), romlebic qarvis saxelis qveS 
erTiandeba. imave saxeliT (farTo gagebiT) iwodeba mTeli 
rigi saxeebi ganamarxebuli fisisa, romelic meqanikuri 
damuSavebis Semdeg saiuvelirod gamoiyeneba, aseTebia: 
rumeniti,  birmiti,  simetiti, meqsikuri  qarva da sxv.

saqarTveloSi aRniSnuli nedleuli ar moipoveba. 
CvenSi is mxolod Semotanilia da umetesad, albaT, 
baaltiispireTis qveynebidan, radgan qarTulad 
ganmartebulia (n. CubinaSvili, s. orbeliani), rogorc 
baltiis zRvaSi warmoSobili moyviTalo, mowiTalo 
feris gamWvirvale masala. qarva, savaraudod, mxolod 
saiuveliro  saxeobaa.  misi  warmoSobis  Sesaxeb     sxva
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da sxva legenda  arsebobs, ris gamoc evropis qveynebSi 
sxvadasxva poeturi saxeliT moixsenieben  „zRvis cre
mlebi“, „mzis nobaTi“ da sxv.

qarva oqrosferimoyviTalo, TeTri, narinjisferi, 
an mowiTalomoyavisfro Seferilobisaa. gvxvdeba 
ga  mWvirvale an naxevradgamWvirvale, zogjer abso
luturad gaumWvirvali saxeobebi. simagre (moosis 
skaliT): 22,5, xasiaTdeba sadafiseburi monatexiT 
da fisebisaTvis damaxasiaTebeli elvarebiT. gar
datexis maCvenebeli: n = 1,546. simkvrive: 1,05 – 1,09 g/
sm3, maqsimaluri 1,3 g/sm3. suqcinitis elementaruli 
Sedgeniloba aseTia: C – 76,6 %, H – 10,1-10,5 %, O – 7,9-
12,9 %, S da N – 0,5 %mde. misi mSrali gamoxdiT miiReba 
38 %mde qarvis mJava, romelic najeri orfuZiani 
karbonmJavebis warmomadgenelia (HOOC – CH2 – CH2 
– COOH). mJavis ufero kristalebi kargad ixsneba 
wyalSi da spirtSi, warmoadgens biostimulators, aqvs 
anTebis sawinaaRmdego efeqti, dadebiT gavlenas axdens 
Tirkmelebis muSaobaze. aRniSnulis gamo mas mravali 
legenda ukavSirdeba da saukuneebis manZilze iyenebdnen 
sxvadasxva daavadebis samkurnalod. XX saukunis 30ian 
wlebSi miiRes xelovnurad.

baltiispireTis suqciniti wiwvovani mcenaris Pinus 
succiniferas ganamarxebuli fisia da gavrcelebulia 
baltiis zRvis samxreTaRmosavleT sanapiroze, ase
ve daniis, germaniis, niderlandebisa da didi bri
taneTis teritoriaze. misi mopovebis  8590 % modis   ka
liningradis olqisa da litvis sabadoebze, romlebic 
an tikuri droidan aris cnobili. gamovlinebebi cno
bilia, aseve, ukrainis, belorusiis, rumineTis te
ritoriaze da sxv.

adamiani qarvas cnobda da iyenebda paleoliTidan. 
egvipteSi, Zvel saberZneTSi, romis da bizantiis im
periaSi misagan amzadebdnen saxvadasxva saiuveliro 
nakeTobebs da iyenebdnen samkurnalod. saiuveliro 
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sa xeobebs didi adgili eWira Zveli aRmosavleTis 
qveynebis    CineTisa da indoeTis gamoyenebiT xelo
vnebaSi. Sua saukuneebidan  qarvisagan  amzadebdnen ma
Rali xarisxis laqebs.  Tanamedrove  pirobebSi  moi xmaren 
sa iuvelirod,  laqsaRebavebis  dasamzadeblad, qimiur 
da eleqtroteqnikur warmoebaSi.

aRwerili tipis ganamarxebuli fisebi mdgaradia 
tuteebisa da ganzavebuli mJavebis mimarT (gogirdmJavis 
garda). eTilis spirtSi, acetonSi, qloroformSi da sxva 
organul gamxsnelebSi ixsneba nawilobriv (10 – 30%). 
gauxsnel nawils ewodeba suqcinini. qarva srulad ar 
ixsneba arcerT cnobil mJavaSi.

qarvis laqis dasamzadeblad aucilebelia misi 
gadnoba. 1000C da zemoT gacxelebisas qarva gomoyofs 
gazs, xolo 340-3600Cze dneba da kargavs sawyisi masis 
3040%s. TandaTanobiTi gacxelebiT haeris gareSe 
(mag. mcenareul zeTSi) xdeba misi darbileba da gadnoba 
Termuli daSlis gareSe. qarva iwvis yviTeli aliT, am 
dros SeigrZnoba fiWvis fisis mkveTri suni. aRsaniSnavia, 
rom laqis dasamzadeblad gamoiyeneba rogorc maRali 
xarisxis gamWvirvale, saiuveliro suqciniti, aseve  misi 
narCeni masala da gaumWvirvale saxeobebi.

qarvis laqi gamWvirvale, moyavisfromowiTalo fe
risaa. gaSrobis Semdeg igi warmoSobs sakmaod myife 
afsks. cnobilia, aseve, qarvis zeTiani laqi, romelic 
SedarebiT muqi Seferilobisaa, Tumca gacilebiT maRali 
mdgradobiT gamoirCeva garemo pirobebis mimarT.

11.2.7. kopali

am dasaxelebis qveS igulisxmeba mravali saxis 
kopalis fisi, romlebic gansxvavdebian warmoSobiT, 
TvisebebiT. ZiriTadad isini iyofian or jgufad  magar 
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da rbil fisebad. rbili kopalebidan (manilas, indoeTis 
da sxv.), romlebic simagriT ar gamoirCevian damarasa 
da mastiqsisagan, mzaddeba dabali xarisxis skipidarisa 
da spirtis laqebi, ris gamoc mxatvrobaSi naklebad 
gamoiyenebian.

magari kopali ganmarxebuli fisebis jgufs ekuTvnis 
da moipoveba ramdenime santimetridan ramdenime 
metramde siRrmeze sxvadasxva qanebSi, odesRac arsebuli 
xeebis naSTebis saxiT. yvelaze magari kopali cnobilia 
zanzibaris kopalis saxiT, romelic afrikaSi moipoveba. 
aseve cnobilia mozambikis, madagaskaris, angolis da sxva 
kopalebi. warmoSobis  pirobebis sxvadasxvaobis  gamo 
maTi Tvisebebic gansxvavebulia. dnobis temperatura 
150-3600Cis farglebSia da si magriTac gamoirCevian 
erTmaneTisagan.

kopali gamxsnelSi Znelad ixsneba. amitom laqebis 
xarSvis procesSi did yuradRebas aqceven maT xsnad 
mdgomareobaSi gadayvanas. kopals amuSaveben maRal 
temperaturaze. am dros xdeba aqroladi komponentebis 
gamoxda. gamoxdis Semdeg darCenili fisi advilad 
ixsneba Cveulebriv gamxsnelebSi da kargad uerTdeba 
mcenareul zeTebs.

kopali aqtiurad  gamoiyeneboda XVIIIXIX sau ku neebSi 
da kargadac fasobda, radgan misagan maRali xarisxis 
laqs amzadebdnen. bolo periodSi ganamarxebuli 
kopalis mimarT interesi Semcirda, radgam Semcirda misi 
mopovebac sabadoebis simciris gamo. maT nawilobriv 
Caenacvla  xelovnur  fisebze  damzadebuli  laqebi.

11.2.8. asfaltebi

asfalti berZnuli styvaa da niSnavs mTis fiss. is 
moipoveba miwis wiaRSi sxvadasxva siRrmeze, umetesad 
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magari saxiT. igi warmoadgens muqimowiTalo, Savi 
Seferilobis nivTierebas, romelic garegnulad da 
Tvisobrivadac fisebis msgavsia.

asfalti Sedgeba maRalmolekuluri naxSirwyalba
debisagan,  gogirdis organuli naerTebisagan, azo
tisagan da Tavisufali naxSirbadisagan, romelic aniWebs 
muq moyavisfro Seferilobas. mas moipoveben mkvdari 
zRvis regionSi (siriis asfalti), CrdiloeT amerikaSi 
(gilsoniti), kunZul trinidadze (trinidadis asfalti) 
da sxva adgilebSi.

asfalti ixsneba terpentinis zeTSi, aromatuli rigis 
naxSirwyalbadebSi, Srobad zeTebSi is iZleva koloiduri 
tipis xsnars, romelic warmoadgens misi Znelad 
Srobis mizezs. zeTasfaltiani saRebavebi mTlianad 
arasdros ar Srebian, amitom samxatvro saqmeSi maTi 
gamoyeneba problemuria. asfalti mdgradia mJavebisa da 
tuteebis, aseve dRis  sinaTlis  mimarT.  maTi gamoyeneba 
SesaZlebelia fisebTan da cvilTan kombinaciaSi, amitom 
misagan zeTis saRebavebis garda laqebsac amzadeben. 
organul gamxsnelSi gaxsnili asfalti zeTis damatebis 
gareSe mTlianad Sreba da mdgrad afsks iZleva.

siriis asfalti moipoveba q. damaskos axlos. igi myaria 
da priala, mbrwyinavi zedapiri aqvs, dneba 120-1300C
ze. mxatvrobisaTvis sxva asfaltebs Soris is yvelaze 
gamosadegia.

gilsoniti Savi faris asfaltia, priala monatexiT, 
romelic dneba 1000Cze. samxatvro saqmeSi naklebad 
gamosadegia. aseTivea trinidadis asfaltic, rome lic 
850Cze dneba da 40%mde manarevebs Seicavs.

xelovnur asfaltebs iReben im masalis poli
merizaciiTa da daJangviT, romlebic rCebian navTobis 
da qvanaxSiris gadamuSavebis Semdeg. eseni myari, Savi 
feris iaffasiani produqtebi arian. mxatvrobaSi 
naklebad gamoiyenebian. asfaltebisagan ZiriTadad Savi 
feris laqebi mzaddeba, romelsac mrewvelobaSi mravali 
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daniSnulebiT iyeneben.
saqarTveloSi mraval adgilasaa cnobili as fa

ltis sabadoebi,  isini ZiriTadad   mWidrod  arian da
kavSirebuli navTobis raionebTan: natanebi, eldari, 
Siraqi da sxv. Cvens qveyanaSi perspeqtiva aqvs rogorc 
bunebrivi, aseve xelovnuri asfaltis warmoebas na
vTobisa da qvanaxSiris mrewvelobis bazaze. uaxloes 
warsulSi es produqti CvenSi gamoiyeneboda Tu ara 
samxatvro daniSnulebiT, cnobili ar aris.

11.2.9. kauCuki

kauCuki gamoedineba tropikuli xisgan, romelic 
xarobs braziliaSi, indoeTSi, afrikaSi da sxv. gaSrobis, 
gamyarebis Semdeg miiReba erTgvarovani amorfuli masa, 
romelic 1250Cze plastikuri xdeba. kauCuki ixsneba 
benzolSi, qloroformSi da sxv. vulkanizirebul, 
gadamuSavebul kauCuks rezini hqvia, igi ufro mkvrivi 
da elastiuria. gaxsnili kauCuki iZleva laqis afsks, 
romelic mdgradia tuteebSi da wyalSi. bunebriv an 
xelovnur fisebSi Serevisas miiReba kargi xarisxis laqi, 
romelic mdgradia nestisa da garemo pirobebisadmi. 
kauCukisa da benzinis xsnarze bunebrivi fisis 
damatebiT miiReba webo, romelic gamoiyeneba suraTebis 
tiloze an tilos xis dafaze an kedelze dasakravad. 
benzinisa da kauCukis xsnari SesaZlebelia gamoviyenoT 
Semkvrelad kedlis dekoratiul mxatvrobaSi. naklebi 
mJavamedegobis gamo restavraciisa da mxatvrobis sxva 
moTxovnebs is ver akmayofilebs.
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11.3. xelovnuri fisebi

zemoT mocemuli calkeuli saxeobis fisebis Tvi
sebebis SejamebiT gamoikveTa, rom kargi xarisxis fisi 
an balzami, romelic warmatebiT gamoiyeneba sa Rebavis 
sistemaSi da sasuraTe laqis SemadgenlobaSi unda 
akmayofilebdes Semdeg Tvisebebs: 

1. uferoba (gamWvirvaloba) an mcired Seferiloba 
da am Tvisebas unda inarCunebdes saRebavis sistemaSi 
saukuneebis manZilze. 

2. neitraluroba saRebavis pastaSi Semavali sxva 
komponentebis mimarT. 

3. unda ixsnebodes sxvadasxva samxatvro daniSnulebis 
zeTSi (seli, kakali, yayaCo da sxv.) da organul 
gamxsnelebSi (skipidari, uaitspirti). 

4. unda iyos naklebad higroskopuli. 
5. fisi unda iyos maqsimalurad mdgradi da naklebad 

reagirebdes garemo pirobebis cvalebadobaze.
bunebrivi fisebidan aRniSnuls mxolod zogierTi 

saxeoba akmayofilebs nawilobriv. rogorc sxvadasxva 
literaturuli wyarodan Cans, wayenebul pirobebs 
SedarebiT ukeTesad umklavdeba sinTezuri (xe lo vnuri) 
fisebi.

xelovnuri fisebi, romlebis sinTezuri gziT 
miiRebian, TandaTan aviwroeben bunebriv fisebs maTi 
simciris gamoc. unda aRiniSnos, rom masalis kargad 
SerCevisa da swori teqnologiis SemTxvevaSi iwarmoebian 
iseTi fisebi, romlebic Rirseulad cvlian maT bunebriv 
analogebs da zogjer ufro mdgradebic arian mJavebis, 
tuteebis, maRali temperaturis da garemo pirobebis 
moqmedebisadmi.

samxatvro daniSnulebiT gamoyenebadi xelovnuri 
fisebi gamoirCevian Suqis mimarT mdgradobiT, afskis 
simagriTa da elastiurobiT, isini Srebian maleve,  
da SesaZlebelia weris gagrZeleba Seuferxeblad, 
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ar yviTldebian da naklebad arian midrekili das
kdomisadmi. ar ganicdian daJangvas da advilad umkla
vdebian sxva garemo pirobebis cvaledobadobas.

am TvalsazrisiT aRsaniSnavia, rom Tavis droze 
(ZiriTadad Sua saukuneebSi), rodesac daiwyes sxvadasxva 
saxis bunebrivi fisebis da balzamebis gamoyeneba, 
saukeTeso Sedegi aRiniSneboda, rogorc saRebavis 
sistemis mdgradobis  aseve  tonebis aRqmis mxriv. 
mxolod garkveuli drois Semdeg, mogvianebiT XVIIIXIX 
saukuneebSi da Semdgom aRiniSna zogierTi namuSevris 
damuqeba da sxva negatiuri movlenebi. es movlena iTxovs 
fundamentur kvlevas da mravali evropuli muzeumis 
restavratoris Tavis tkivils warmoadgens. aqve unda 
aRiniSnos is mravali nawarmoebic, romlebmac SeinarCuna 
pirvandeli saxe da dResac axladSesrulebuli na
muSevris STabeWdilebas tovebs. amis magaliTia 
flamandrieli ostatebis, rubensisa da van deikis, 
XVII saukunis mxatvroba, sadac balzams iyenebdnen. 
amdenad, bunebrivi fisebis mimarT erTmniSvnelovani 
damokidebuleba ar SeiZleba arsebobdes, mniSvnelovania 
cnobili receptebis mecnierul doneze gamokvleva 
da maTi daxvewa. rac Seexeba xelovnur masalebs, maT 
gamoyenebas mxolod ramdenime aTwliani istoria aqvs, 
Zneli savaraudoa, Tu ra iqneba saukuneebis Semdeg. 

xelovnuri fisebi ZiriTadad miiReba Txevadi 
organuli nivTierebebis polimerizaciis da poli
kondesaciis gziT. orive SemTxvevaSi organuli 
naerTidan miiReba naxevradTxevadi an myari nivTiereba, 
romelic Sesabamis gamxsnelTan warmoSobs laqs an 
plastikuri masis saxiT gamoiyeneba warmoebaSi.

polivinilis, stirolis, poliakrilis fisebi, 
ro mlebic miiRebian polimerizaciis gziT, arian 
Termoplastikurebi anu gaxurebisas rbildebian, 
rogorc bunebrivi fisebi, gacivebisas isev aRidgenen 
pirvandel Tvisebebs. polikondesaciis gziT miRebuli 
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fisebia fenolformaldehidis, aminoformaldehidis, 
cikloheqsanis da sxv. xelovnuri fisebis jgufidan 
aRsaniSnavia akrilis fisebi, romlebic qimiuri 
mdgradobiTac gamoirCevian. isini warmoadgenen akrilis 
da metakrilis mJavebisa da, aseve, maTi nawarmebis 
polimerizaciis produqts. CamoTvlili fisebi sxva
dasxva Tvisebebis matarebelni arian, xarisxiani laqebis 
misaRebad maTi umravlesoba Semdgom damuSavebas 
saWiroebs. aseTi gadamuSavebuli modificirebuli 
fisebi iyideba „xelovnuri kopalebis“ dasaxelebiT. 
aRniSnuli masalebiT iwarmoeba sinTezuri laqebi, 
romlebic dRes farTod gamoiyeneba.

zogierTi xelovnuri fisi ixsneba wyalSi, aseTi 
wya lxsnarebi warmoadgenen weboebs, romlebic ga mo
iyenebian saRebavebisa da gruntebis makavSireblad. 
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12. wylis makavSireblebi

wylis makavSireblebi afskis warmomqmneli wyalSi 
xsnadi nivTierebebia, romlebic webovnebis unariT 
xasiaTdebian, amis gamo maTi umetesoba webos saxeliTaa 
cnobili da saRebavis sistemaSi Semkvrelis funqcias 
asruleben. maTi saSualebiT pigmentis uwvrilesi 
nawilakebi ukavSirdebian erTmaneTs da zedapirze 
datanisas warmoSoben erTgvarovan, myarad mikrobil 
fenas. Sedgenilobisa da warmoSobis TvalsazrisiT isini 
iyofian Semdeg jgufebad: 

1. mcenareuli warmoSobis naxSirwylebi, aseTebia  
gumiarabiki, saxamebeli, alublis webo da sxv. 

2. cxoveluri warmoSobis cilovani nivTierebebi  
kazeini, cila, albumini, tyavis webo, Zvlis webo, Tevzis 
webo da sxv. 

3. sinTezuri wyalSi xsnadi makavSireblebi, xe
lovnurad Seqmnili rTuli naerTebia (mag.xelovnuri 
fisebi), romlebic Tanamedrove mxatvrobaSi sxvadasxva 
daniSnulebiT gamoiyeneba.

yvela zemoT CamoTvlili nivTiereba mdgradia, 
gansakuTrebiT  optikuri  TvalsazrisiT:  ar  yvi
Tldebian,  ar muqdebian da didxans inarCuneben pirva
ndel saxes. am TvisebebiT isini bevrad aRematebian 
zeTebs da fisebs. wylis makavSireblebi naklebad 
mdgradebi arian teniani garemos mimarT, aseT pirobebSi 
isini fuvdebian da Semdeg advilad iSlebian (mZaRdebian) 
sxvadasxva mikroorganizmebis zemoqmedebiT. am mxriv 
gamonakliss warmoadgens xelovnurad miRebuli maka
vSireblebi. aRniSnuli nivTierebebi wyals advilad 
kargaven, Srebian da Semdeg aRar ganicdian cvlilebebs. 
isini mSral garemoSi absoluturad mdgradebi arian.

wyalSi xsnadi makavSireblebiT Sedgenili saRebavi 
Seicavs didi raodenobiT wyals. aorTqlebis Semdeg 
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pigmentebis marcvlebs Soris warmoiSoba sicarieleebi, 
romelic ivseba haeriT, romlis gardatexis maCvenebeli 
erTis tolia. amis gamo izrdeba gardatexis maCveneblis 
sxvaoba pigmentsa da Semkvrels Soris, rac saRebavs ufro 
damfaravs xdis. amis  gamoa, rom guaSisa da temperis 
saRebavebi gaSrobis Semdeg  SedarebiT damfaravebi Ca
nan, im SemTxvevaSic ki, rodesac iseT pigments Seicaven, 
romelic zeTis saRebavebSi gamWvirvale Cans da TiTqmis 
ar gamoiyeneba. iseTi wylis Semkvreli, romelic wyals 
advilad ar kargavs, maRali gardatexis maCvenebliT 
xasiaTdeba, mag.gumiarabiki, deqstrini (n=1,45), ami
tom maTze damzadebuli saRebavi SedarebiT muqi da 
gajerebulia.

aRniSnuli nivTierebebidan zogierTi wyalSi ix
sneba, gaSrobis Semdeg SesaZlebelia maTi Tavidan 
gaxsna. umetesoba wyalSi mxolod fuvdeba da ixsneba, 
mxolod garkveul,  momatebul  temperaturaze  an  sxva    
nivTierebis damatebiT. nivTierebis damatebiT Sesa
Zlebelia maTi uxsnad formaSi gadayvanac. mag. weboze 
formalinis damatebis Semdeg is aRar ixsneba. 800Cze 
gacxelebuli albuminic uxsnadi xdeba. qvemoT mocemul 
cxrilSi (ix. cxr. №11) wylis Semkvrelebi gayofilia or 
jgufad, imisda mixedviT, gaSrobis Semdeg isev ixsnebian 
Tu ara.
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wylis makavSireblebis xsnadoba 

gaSrobis Semdeg

cxrili №#N 11

wylis Semkvrelebi garkveuli procentiT yove
lTvis Seicavs wyals, romelic uzrunvelyofs mis 
elastiurobas. es mdgomareoba mudmivi ar aris da 
damokidebulia garemo pirobebze (atmosferos te
ni anobaze). mSral garemoSi SesaZlebelia Semkvreli 
maqsimalurad gamoSres, rac gamoiwvevs zedapirze 
napralebis  warmoSobas,  daskdomas  da safrTxes Se
u qmnis suraTs. amis Tavidan asaSoreblad wylis 
Semkvrelebs xSirad umateben higroskopul nivTierebas, 
romelic mSrali garemodanac ki uzrunvelyofs saWiro 
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nestis Sewovas da Tavidan gvaSorebs garTulebebs. aseTi 
nivTierebebia: glicerini, Saqari, Tafli, glukoza, 
glikoli da sxv. CamoTvlili plastifikatorebi kargi 
TvisebebiT xasiaTdebian. cnobilia, rom Zveli drois 
ostatebi temperis SemadgenlobaSi maT didi warmatebiT 
iyenebdnen, mTavaria proporciis dacva maTsa da 
Semkvrels Soris. magaliTad: mcire raodenobiT Taflis 
damateba webos aniWebs saWiro elastikurobas, didi 
raodenoba ki uaryofiTad aisaxeba mTlianad saRebavis 
sistemaze, iwvevs ra misi zedapiris zedmet webovnebas, 
miT umetes nestian garemoSi.

makavSireblis elastikuroba SeiZleba gamoicados 
Se mdegi meTodiT: muyaoze unda davitanoT wylis ma ka
vSireblis an masze damzadebuli saRebavis Txeli fena 
da davelodoT srul gaSrobamde. muyaos moRunviT 
gamosacdeli Txeli fena ar unda daskdes da ar unda 
aZvres zedapirs, winaaRmdeg SemTxvevaSi iTvleba, rom 
igi arasakmarisad elastikuria. Tu gamosacdelad 
aRebuli saRebavis an Semkvrelis Txeli fena garkveuli 
drois Semdeg darCeba webovani, iTvleba, rom is didi 
raodenobiT Seicavs higroskopul nivTierebas da misi 
raodenoba unda Semcirdes.

kargi elastikurobiT gamoirCeva Jelatini, sxvadasxva 
xarisxis tyavis webo, naklebad elastikuria Zvlisa da 
Tevzis weboebi, saxamebeli da sxv. myifea deqstrini, 
gumiarabiki, kazeini.

plastifikatorebis garda wylis Semkvrelebze da
mzadebul  saRebavebs xSirad umateben iseT nivTierebas, 
romelic xels uwyobs wylis zedapiruli daWimulobis 
Semcirebas, rac TavisTavad ganapirobebs saRebavis 
mier gruntis ukeTesad dasvelebas da masze mikrobac 
Sesabamisad ufro mtkice da mdgradia. aseTi Tvisebebis 
matarebel nivTierebas, romelsac tradiciulad iye
nebdnen Zveli ostatebi, warmoadgens: xaris naRveli, 
boraki, Sabi da sxv. garda aRniSnulisa Tanamedrove 
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pirobebSi am mizniT mravali naerTi gamoiyeneba, mag. 
sxvadasxva saponatebi, spirtebi da sxv.

wylis Semkvrelebis konservaciis saukeTeso sa Su
alebas warmoadgens qafuri, romelic wyalxsnars kargad 
icavs daSlis, daobebisa da damZaRebisagan. sakmarisia 
qilaSi CavagdoT qafuris ramdenime patara natexi da igi 
xsnars daicavs ramdenime kviris manZilze.  qafuri  iSleba 
wyalxsnaris zedapirze, dezinfeqcias uwevs siTxis 
mimdebare haeris fenas. wyalSi is umni Svnelod ixsneba, 
saRebavis gaSrobis Semdeg mTlianad orTqldeba.  qafuri 
srulad amarTlebs masze dakisrebul movaleobas. 
SesaZlebelia imave mizniT gamoviyenoT qafurisa da 
skipidaris an eTilis spi rtis xsnari. am TvalsazrisiT 
saxifaToa ZmarmJavis an karbolis mJavis gamoyeneba, 
radgan isini TviTon Semkvrelze urTierTqmedeben.

12.1. cxoveluri warmoSobis weboebi 

(cilovani nivTierebebi)

webos warmoebis ZiriTadi nedleulia Tevzis da 
cxovelTa Zvlebi, xrtilebi da tyavi, romlebic Seicavs 
cilovan nivTiereba kolagens. mwebavi nivTiereba 
tyavisa da Zvlisagan miiReba 80-900Cze maTi xangrZlivi 
gamoxarSvis saSualebiT. igi gacivebis Semdeg gadaiqceva 
Jelatinad, romelic ar aris sufTa. is Seicavs sxvadasxva 
cilebs (keratini, elastini, xondrini), araorganul 
marilebs da 15 %mde wyals. feri da gamWvirvaloba 
ar warmoadgens webos xarisxis maCvenebels, romelic 
damokidebulia nedleulis saxeobasa da sisufTaveze.

Jelatini. cxovelTa tyavisagan miRebul webos Je la
tini ewodeba.  igi ZiriTadad mzaddeba TeTri, moyvi Talo 
feris Txeli firfitebis an fxvnilis saxiT. Jelatini 
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sxvadasxva xarisxisaa. maT Soris yvelaze sufTaa 
baqteriologiuri miznebisaTvis saWiro Je latini, 
Semdeg ki sakvebi daniSnulebis, romelic gamoirCeva 
elastikurobis maRali xarisxiT. normaluri tenianobis 
pirobebSi ar imsxvreva, ar tydeba, SesaZlebelia misi 
firfita davaxvioT. aseTi Tvisebebis gamo is Seucvlelia 
carcis gruntebis dasamzadeblad. misagan gansxvavebiT, 
teqnikuri Jelatini, romelic iyideba firfitebis an 
marcvlovani fxvnilis saxiT, gamoirCeva muqi feriT da 
naklebi elastikurobiT.

Zvlis webo. cxovelTa Zvlebisagan miRebuli webo „xis 
webos“ saxeliTaa cnobili. saxelwodeba momdinareobs im 
faqtidan, rom is gamoiyeneba xis masalis dasawebeblad. 
gamoirCeva naklebi elastikurobiT da webovnebiT, vidre 
tyavisagan miRebuli webo. iyideba sqeli firfitebis 
saxiT, romelsac uswormasworo gverdebi aqvT da Znelad 
emorCileba daqucmacebas. xasiaTdeba niJariseburi 
monatexiT da miniseburi elvarebiT. Zvlis webos 
mJave reaqcia aqvs, amitom misi wyalxsnari saWiroebs 
ganeitralebas. mJavianobis xarisxi dgindeba lakmusis 
lurji qaRaldiT, romelic firfitas Tan mohyveba. 

Tevzis webo. Tevzis webo miiReba Tevzis Zvlebisa da 
qerclisagan. is higroskopulia da advilad ixsneba 
wyalSi. yvelaze maRali xarisxis aris zuTxis webo. 
Tevzis webo mzaddeba boWkoseburi firfitebis an 
gamWvirvale patara natexebis saxiT. es webo gamoirCeva 
gansakuTrebuli webovnobis unariT. saukeTeso Tevzis 
webod iTvleba, aseve, astraxanuli, masze 30%mde Zmris 
mJavis damatebiT miiReba maRali xarisxis teqnikuri 
webo.

webo, rogorc tipiuri koloiduri nivTiereba, ar 
ixsneba civ wyalSi, magram Zlierad fuvdeba. is Seiwovs 
daaxloebiT imave raodenobis wyals, ramdensac Tavad 
iwonis. Tu gafuebul webos gavaTbobT 35-500Cmde, is 
gaixsneba da miiRe ba sirofis magvari siTxe, romelic 
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gaciebisas isev gamyardeba, Seikvreba. mxolod Zlieri 
ganzavebis Semdeg 1:50 (mag. 20 g. webo 1 l. wyali) webo 
rCeba Txevadi oTaxis temperaturaze. ar SeiZleba webos 
gaTxevadeba misi wyalxsnaris aduRebis gziT, radgan am 
dros igi kargavs webovnobas. aduRebasTan axlos mdgom 
temperaturazec ki mas gamoeyofa uxsnadi nawilakebi 
(misi garkveuli nawili gadadis uxsnad mdgomareobaSi), 
romelic daileqeba WurWlis kedelze da miiwveba. webos 
firfitebs civ wyalSi vdebT 12 sTis ganmavlobaSi da 
imis Semdeg, rac igi gafuvdeba, movaTavsebT cxeli wylis 
abazanaze .

Tavisi xasiaTiT weboebi warmoadgenen Seqcevad ko
loidebs, gamyarebis Semdeg isini isev ixsnebian wyalSi. 
zogierTi nivTierebis SereviT procesi Seuqcevadi 

xdeba. aseTi nivTierebaa Sabi, formalini da sxv. Sabi we

bos xsnars emateba mSrali webos wonis      dan      mde 

raodenobiT. SedarebiT efeqturia qromis Semcveli 
Sabi, Tumca misi damateba webos xsnars fers ucvlis da 
moyviTalo Seferilobas aZlevs. rac Seexeba formalins, 
misi damatebiT webo gadaiqceva wylis mimarT mdgrad 
nivTierebad  formoJelatinad,  romelic wyalSi mxo
lod xangrZlivi duRebiT ixsneba. webos mxatvrobaSi 
saRebavis fenis misamagreblad iyeneben 4%ian fo
rmalinis wyalxsnars an formalinisa da eTilis spirtis 
xsnars, romelsac zedapirze (safuZvelze) afrqveven. 
igive Sedegi miiReba, Tu SeRebili zedapiri damuSavdeba 
formalinis orTqliT. arsebobs mosazreba, romlis 
mixedviT, formalini aTeuli wlebis Semdeg afuWebs 
webos, iwvevs ra misi zedapiris daSlas.

qarxanaSi webos asufTaveben qloriani kiriT, go
girdmJaviT an  sxva qimiuri naerTiT,  amitom  xSirad    
Seicavs am nivTierebis naSTebs. Tu wyali SeiReba 
gasafueblad Cadebuli webos firfitiT moyavisfro 
an mwvane ferad, es imas niSnavs, rom webo Seicavs xsnad 
marilebs, amitom  wyali ramdenjerme unda gamovcvaloT, 

1
5  

1
3  
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sanam igi sufTa ar gaxdeba. mJavis arseboba webos  wyal
xsnarSi SeiZleba Semowmdes lakmusis lu rji qaRa
ldiTac. Tu qaRaldi gawiTlda,  xsnars gasa neitra
leblad vamatebT niSaduris spirts wveTobiT mis 
ga lu rjebamde.

weboebisaTvis mniSvnelovani maxasiaTebelia ela   sti
kuroba. samxatvro gruntebSi gamoyenebis TvalsazrisiT 
Semowmda sxvadasxva saxis mwebavi nivTiereba. cda Ca
tarda Semdegnairad: Jelatinis, kazeinis da gumiarabikis 
erTnairi sisqis fenebi wausves minaze. gaSrobis 
Semdeg firfitebi gamoicada: Jelatinis firfitam 
gauZlo moRunvas, daxvevas da am dros ar daskda. 
kazeinis firfita ar moixara,  ubralod  daibzara da 
gadatyda. gumiarabikis firfita ufro myife aRmoCnda 
moRunvisas, is daimsxvra. ramdenadac suraTis simtkice 
damokidebulia gruntis elastikurobaze, SeiZleba 
davaskvnaT, rom gumiarabiki da kazeini gruntebSi ar 
gamodgeba. gruntisaTvis Semkvrelad unda SevarCioT 
kargi xarisxis tyavis webo.

rogorc zemoT aRiniSna, elastikurobaze gavlenas 
axdens haeris fardobiTi tenianoba. atmosferos no
rmalur  tenianobasa    da    temperaturaze      Jela ti
ni Seicavs 1418% wyals, romelic asrulebs plasti
fikatoris funqcias. maRal temperaturaze Jelatini 
kargavs wylis did nawils, ris gamoc sagrZnoblad 
qveiTdeba misi elastikuroba. magaliTad, Jelatinis 
firfita 60800Cze gaxurebiT iseTi myife xdeba, rom 
misi damsxvreva problemas ar warmoadgens. igive moxdeba, 
Tu webos grunts gavaSrobT RumelTan an mzis sxivebis 
pirdapiri daSuqebiT. am dros gruntSi warmoiqmneba 
mcire, xSirad TvaliT uxilavi bzarebi, romelic 
SemdgomSi suraTis dazianebis mizezi xdeba. 

aRwerili weboebi normalurad mSral garemoSi mdgra
dia,   elastikuria da  zedapirs kargad ekvris. dro
Ta ganmavlobaSi es Tviseba mniSvnelovnad ar mcirdeba 
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da narCundeba xangrZlivi periodis ganmavlobaSi. xis 
dafebi, romlebic weboTia Sewepebuli, saukuneebis 
manZilze arian SenarCunebulni  da ufro mdgradebi 
aRmoCndnen, vidre TviTon xemasala. daZvelebasTan 
erTad webo naklebad fuvdeba wyalSi da TiTqmis uxsnadi 
xdeba. is miekuTvneba erTerT yvelaze mdgrad organul 
nivTierebas. amis naTeli magaliTia is faqti, rom 
carciTa da TabaSiriT damzadebulma webos gruntebma 
gauZles aTaswleulebs Zveli egvipturi dinastiebidan 
dRemde.

weboebi, romlebic elastikurobiT, mdgradobiT 
da sxva bevri TvisebiT aRemateba umetes wyalSi xsnad 
makavSireblebs, naklebad gamoiyeneba mxatvrobaSi  
saRebavis SemadgenlobaSi, rogorc Se mkvreli. amis 
mizezi ramdenimea, romelTa Soris aRsaniSnavia webos 
wyalxsnerebis didi zedapiruli daWimuloba da 
normalur temperaturaze swrafad gamyarebis unari 
(oTaxis temperaturaze is maleve iRebs Jelatinisebur 
Semyarebul konsistencias, romlis gamoyeneba 
SeuZlebeli xdeba).

advili warmosadgenia, rom Tu webos maRali kon
centraciis (1:10) xsnarze davamzadebT saRebavs, di
di zedapiruli daWimulobis gamo gaSrobis Semdeg 
zedapiri (grunti) ziandeba, xolo saRebavis fena iCens 
bzarebs da daskdeba. aseT SemTxvevaSi, mravalfeniani 
weris dros, wina fena aswrebs gaSrobas da fenebs Soris 
kavSiric sustia. Tu webos wyalxsnari damzaddeba 1:15 an 
1:20 da meti proporciiT, zedapiri ar daziandeba, Tumca 
didi raodenobis wylis aorTqlebis Semdeg pigmentis 
marcvlebs Soris gaCenil sicarieles haeri daiWers da 
Sesabamisad saRebavi mniSvnelovnad kargavs pirvandel 
tonalobas da feris siRrmes.

weboebis saRebavebSi gamoyenebis Semaferxebel gare
moebas warmoadgens aseve misi swrafad Sesqelebis 
unari. WurWeli, romelSic aseTi saRebavia, unda ga
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vaTboT. sxva SemTxvevaSi igi funjze myardeba da muSaoba 
SeuZlebeli xdeba. mxolod ufro gan za vebuli (1:20) 
webos wyalxsnarze damzadebuli saRebavi ar myardeba da 
iZleva xangrZlivi muSaobis saSualebas. am garTulebis 
Tavidan asacileblad webos wyalxsnars umateben 
mJavas (ZmarmJava, marilmJava) an aduReben tuteebTan 
(mwvave natriumi, Camqrali kiri) erTad. aseTi meTodiT 
damzadebuli Txevadi webo gamoiyeneba teqnikuri 
miznebisaTvis. webos wyalxsnari mxatvrobisaTvis, 
mavne danamatebis gareSe, miiReba qloralis (CCl3COH) 
gamoyenebiT. qloralhidrati CCl3CH(OH)2 miiReba 
qloralis wyalSi gaxsniT, is wa rmoadgens ufero 
gamWvirvale kristalebs, romlebic orTqldeba haerze 
narCenis gareSe. mas webos wyalxsnars umateben mSrali 
webos masis naxevris raodenobiT. 24 sTis ganmavlobaSi 
Sesqelebuli webos masa Txevaddeba da misi gamoyeneba 
saRebavebSi SesaZlebeli xdeba.

carcisa da TabaSiris webos gruntebi gamoiyeneboda 
uZvelesi egvipturi dinastiebis droidan. egviptis 
mSrali klimatisaTvis webo aRmoCnda zedmiwevniT 
mdgradi masala. pliniusi Zvelegviptur mxatvrobaSi 
gamoyenebuli wylis makavSireblebis CamoTvlisas 
aRniSnul masalas moixseniebs mcenareul webosTan, 
rZesTan,  kvercxTan  da  sanTelTan  erTad.  Sua sau
kuneebis evropuli qveynebis mxatvrobaSi (ZiriTadad 
alpebis CrdiloeTiT mdebare qveynebi) webos didi 
mniSvneloba hqonda. is, aseve, warmoadgens ZiriTad 
Semkvrels aRmosavluri qveynebis  indoeTis, CineTis 
mxatvrobaSi.

Cenino Cenini TabaSiriani gruntisaTvis iyenebda 
tyavis webos. aRorZinebis xanaSi, rodesac saubaria 
gruntis weboze, yovelTvis igulisxmeba batknis tyavis 
webo. tyavi erTi kviris manZilze iyo moTavsebuli 
kirwyalSi, ris Sedegadac Sordeboda bewvi (vazari, 
de maieri). weboebs xarSavdnen, aseve, cxenis, viris 
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da sxva msxvilfexa rqosani pirutyvis tyavisagan.
webos dasamzadebeli pirveli warmoeba Camoyalibda 
holandiaSi XVII sis bolos.

kazeini rTuli cilovani nivTierebaa. igi teqnikuri 
produqtia da miiReba moxdili rZis cilovani 
nivTierebis daleqviT. rZeSi Sedis kalciumis marilis 
(kazeinati) saxiT. sxvadasxva cxovelis rZeSi kazeinis 
procentuli Semcveloba gansxvavebulia: Zroxis rZe 
Seicavs 3,14% cilas, Txis rZe3,80%s, cxvris 4,60%s, 
kameCis1,80%s. rogorc cnobilia, 100 kg. rZe saSualod 
Seicavs 44,5 kg. cxims, 3,54 kg.  cilovan nivTierebas, 45 
kg.  rZis Saqars,  0,75 kg. mineralur nivTierebas da sxv.

rZeSi fermentis, kveTis (dvrita, maWiki) an mJavas 
SetaniT xdeba kazeinis gamoyofa. am SemTxvevaSi dai
leqeba Sededebuli nivTiereba, romelsac kazeinis masa 
ewodeba. Sededebuli kazeini gulmodgined irecxeba da 
Sreba.

unda aRiniSnos, rom kazeinis masis xarisxiani 
gamorecxva, Sroba da Sededebis gamoyenebuli meTodebi 
ZiriTadad gansazRvravs miRebuli produqtis xarisxs.

gamoyofili kazeini gaSrobis Semdeg warmoadgens 
marcvlovan fxvier nivTierebas, TeTri an odnav 
moyviTalo feriT. is higroskopulia anu aqvs unari, 
haeridan Seiwovos nesti, wyalSi ixsneba umniSvnelod 
(0,2%- 20-250Cze). kuTri wona1,259. 16 %ze meti tenis 
gavleniT advilad fuWdeba da lpeba. misi SenaxvisaTvis 
sasurvelia 2025°, magram zogierTi mikroorganizmis 
gavleniT kazeini am temperaturazec ixrwneba. kazeinis 
qimiuri Sedgeniloba aseTia: C-52,92 %, H-7,05 %, N-15,65 
%, O-22,72 %, S-0,72 %, P-0,85 %.

saWiroa SevniSnoT, rom kazeini rac ufro naklebi 
raodenobis cxims Seicavs, miT ukeTesia. saRebavebis 
dasamzadeblad yuradReba unda mieqces Srobis pro
cessac,  500C  temperaturaze  zemoT  gaxureba aferxebs 
kazeinis xsnadobas da misi webovnoba klebulobs.
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kazeinis fxvnili,  rogorc  aRiniSna,  ar  ixsneba   wya
lSi, igi mxolod mcired fuvdeba. gafuebuli kazeini 
SeTbobiT advilad ixsneba tuteebis, sodis, mwvave 
natriumis, kaliumis an kiris damatebiT. wyalSi xsnadi 
neitraluri marilis misaRebad aucilebelia 1000 g. 
kazeins davamatoT 2,8 g. mwvave natriumi. samxatvro 
saqmisaTvis kazeins xsnian niSaduris spirtSi (ZiriTadad 
miRebulia 10%iani xsnari) an amiakis marilSi, ro
melic gaSrobisas mTlianad orTqldeba. kedlis mxa
tvrobisaTvis sasurvelia kiris damateba.

amiakis (amiakiani) kazeini miiReba Semdegnairad: 50 
g. kazeini unda gavafuvoT 0,25 l. civ wyalSi 2 saaTis 
ganmavlobaSi, Semdeg 50-600Cze gaTbobisas davamatod 
10 g.  niSaduris spirti da movurioT. rZisferimRvrie 
kazeinis xsnarisagan miviRebT sufTa xsnars. gauxsneli 
nawilakebi da simRvrive fskerze swrafad daileqeba.

daZvelebuli kazeini (erT welze meti xnis) cudad 
ixsneba, rCeba marcvlebi gafuebul mdgomareobaSi, 
romelic aucileblad unda moSordes gafiltvris gziT. 
iyideba iseTi kazeinic , romelic erTgvari plastmasis 
(galeliti) nedleuls warmoadgens. aseTi masala rZi
sagan miiReba fermentis da ara mJavis saSualebiT. igi 
naklebad ixsneba tuteebSi da samxatvro daniSnulebiT 
ar gamoiyeneba.

didi raodenobiT kazeinis SeZenisas saWiroa misi 
xsnadobis Semowmeba, es Semdegnairad xdeba: 150 g. kazeini 
2 sTis ganmavlobaSi fuvdeba 0,50,6 l. wyalSi, Semdeg 
emateba 23 grami borakis wyalxsnari, morevis Semdeg10 
wuTSi, kazeini mTlianad unda gaixsnas da ar unda darCes 
gafuebuli marcvlebi.

kazeins aqvs Zlieri webovnobis unari. sakmarisia 
510%iani xsnari, is Txevadi rCeba 1520 %iani 
koncentraciis SemTxvevaSic. ufro maRali koncentra 
ciisas sqeldeba (mkvrivdeba). rogorc webo, kazeini unda 
momzaddes uSualod gamoyenebis win, an unda daematos 
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qafuri, romelic uzrunvelyofs mis Senaxvas ramdenime 
kviriT.

kazeini tipiuri Seuqcevadi koloidia, radgan 
gamyarebis Semdeg wyalSi ar ixsneba. maqsimalurad 
uxsnadi xdeba 714  dRiani  Srobis  Semdeg.  gaSrobis  
Semdeg kazeini warmoSobs sufTa, kriala zedapirs, 
romelic ufro meti simyifiT gamoirCeva, vidre 
Jelatinis afski. es Tviseba gruntebSi an saRebavSi 
gamoyenebis SemTxvevaSi gaTvaliswinebuli unda iqnas.

kazeini kargad eTviseba kirs. Camqral kirTan wa
r moSobs uxsnad marils, amitom misi gamoyeneba 
saRebavSi sveli kiris gruntze mdgradi saRebavis fenis 
Camoyalibebas uzrunvelyofs. misi simyife (naklebi 
elastikuroba), am SemTxvevaSi, ar SeiZleba CaiTvalos 
naklad, ramdenadac kedeli mdgradi safuZvelia. 
yvelaze kargia, Tu movamzadebT kazeins axlad miRebuli 
xaWodan, kargad gavrecxavT da SevazelT 12  wil Camqral 
kirSi, miRebul erTgvarovan masas ganvazavebT wyalSi 
da davaxanebT, sanam zedmeti kiri daileqeba, xolo 
sufTa kazeinis xsnari zemoT gamoiyofa. kiriani kazeinis 
xsnari araCveulebrivad Cqara Sreba da myardeba, 
ierTebs ra haeridan naxSirorJangs da gardaiqmneba 
uxsnad karbonatad. aseTnairad momzadebuli kazeinis 
webo gacilebiT mdgradia baqteriebis mimarT, vidre 
niSaduris spirtiT, borakiT an sodiT miRebuli xsnari.

kiriani kazeinis xsnars Sesabamis pigmentSi gazelisas 
iye neben kedlis mxatvrobaSi, svel nalesobaze. mi
Rebuli gamSrali saRebavis fena kargad umklavdeba 
garemo pirobebis zemoqmedebas da xangrZlivi drois 
ganmavlobaSi inarCunebs pirvandel saxes.

kazeini kargad ereva cvils, balzamebs da zeTebs, 
Sedis temperis sxvadasxva receptebis SemadgenlobaSi. 
kazeinis xsnari borakTan Semdegnairad mzaddeba: 100 
wili kazeini ixsneba 250 wil wyalsa da18 wil borakSi, 
romelic manamde gaxsnilia 30 wil wyalSi. gaxsnil 
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kazeins gamoyenebis win azaveben 250 wil wyalSi.
kazeini Zveli droidan aris cnobili, rogorc Zlieri 

mwebavi nivTiereba. zusti monacemebi droisa da im 
qveynis Sesaxeb sadac pirvelad gamoiyenes kazeini ar 
arsebobs. amave dros Zveli egviptis piramidebSi napovnia 
nivTebi, romelic Sewepebulia kazeiniT. Sua saukuneebSi 
mis Sesaxeb cnobebs gvawvdis Cenino Cenini da sxva 
mkvlevarebi. sawarmoo maStabiT kazeinis webos miReba 
daiwyes XIX s. dasawyisidan germaniasi da SveicariaSi.

mas am dros gruntebis dasamzadeblad ar xmarobdnen, 
mxolod  XX  saukunis dasawyisidan daiwyes misi am mizniT 
gamoyeneba. kedlis mxatvrobaSi, saRebavis sistemaSi, 
kazeins iyeneben barokos periodidan. am droidan man 
nawilobriv Secvala aRorZinebis xanis freskis teqnika. 
mocemul periodSi xatweraSi kazeini gamoiyeneba 
gruntebSi da nawilobriv  kedelzec, Sedis zogierTi 
receptis SemadgenlobaSi.

kvercxis cila Seicavs 8588 % wyals. 1214 % sxvadasxva 
cilebis narevs, ZiriTadad kvercxis albumins, co
ta raodenobiT mineralur marilebs da cximovan 
nivTierebebs. igi magrdeba 7075°ze da gadaiqceva myar 
nivTierebad. Tu gavazavebT wylis Warbi raodenobiT, 
aRniSnul temperaturaze aRar Seikvreba. misi Sekvra
gamyareba xdeba Zlieri spirtebis, mJavebisa, tuteebis 
zemoqmedebiT da skipidarTan SenjRrevis SemTxvevaSi. 
kvercxis Txeli fena gaSrobisas warmoSobs Zalian 
gamWvirvale kriala, mdgradi zedapiris mqone afsks, 
xolo sqeli fenis SemTxvevaSi is advilad ibzareba da 
imtvreva.

didi xnidan cnobilia, rom cila Camqral kirTan 
warmoqmnis wyalSi uxsnad naerTs. gamSrali cilis garsi 
droTa ganmavlobaSi kargavs xsnadobis unars. kvercxis 
cila samuSaod rom vargodes, wyaliviT unda mohyvebodes 
funjs. amitom kvercxis cilas uZvelesi droidan sxva
dasxva meTodiT amzadebdnen. cila wyaliviT Txevadi 
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gaxdeba, Tu mas kargad avaqafebT da Semdeg ramdenime 
xniT gavaCerebT an davumatebT sust Zmars.

cila, iseve rogorc kvercxis guli, advilad iSleba 
da lpeba. am Tvisebis gamo Zveli ostatebi saRebavebs 
uSualod muSaobis dawyebis win azavebdnen kvercxiT, 
amave dros umatebdnen antiseptikur nivTierebebs, 
rom damzade bul ferebs gaeZloT garkveuli drois 
ganmavlobaSi.

kvercxis cila iyo mTavari makavSirebeli masala 
Sua saukuneebis  miniaturul     mxatvrobaSi.    XI – XIV 
saukuneebis traqtatebSi, sadac daculia cnobebi 
miniaturis Sesaxeb, vxvdebiT miTiTebas, Tu rogor 
gavaTxevadoT cila, raTa advilad daasvelos da 
mohyves funjs. amisaTvis cilas atareben tiloSi da 
Sesabamisi raodenobiT umateben Saqars an Tafls, 
zogierT SemTxvevaSi kvercxis gulsac umatebdnen. 
gasaTvaliswinebelia, rom cila yvela pigmentTan ar 
gamoiyeneba.

sxva msgavsi Semkvrelebisagan gansxvavebiT, kvercxis 
cila daZvelebis Semdeg yviTldeba an iRebs narinjisfer 
moyavisfro fers.

kvercxis guli. kvercxis guli Seadgens mTliani 
kvercxis masis 3236%s da gamoirCeva Sreebrivi, 
fe nobrivi agebulebiT. qimiuri TvalsazrisiT is 
Seicavs 4852% wyals,16%mde cilas, 32% cxims, 1%
mde naxSirwylebs da sxva mineralur nivTierebebs. 
cximebis SemadgenlobaSi Sedis najeri, naxevradnajeri 
da ujeri karbonmJavebi, esenia: linolinis, linolis, 
oleinis, palmitinis, stearinis da sxv. radgan cximebis 
udides nawils aranajeri karbonmJavebi Seadgenen, 
kvercxis gulis Sroba xdeba haeridan Jangbadis 
mierTebiT da polimerizaciiT. Tu gaviTvaliswinebT 
mis SemadgenlobaSi mcire raodenobis najeri mJavebis 
arsebobas (stearinis da palmitinis mJavas saxiT) advili 
misaxvedria, rom kvercxis guli haerze Sreba sakmaod 
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xangrZlivad (erTi Tve da meti). gaSrobis Semdeg wyalSi 
aRar ixsneba, gacxelebiT 800C temperaturaze myardeba.

kvercxis guli myari bunebrivi emulsiaa, romelSidac 
emulgatoris funqcias asrulebs vitelini da albumini. 
es imdenad mdgradi emulsiaa, rom Tavisze 1,5jer meti 
moculobis mcenareul zeTSi (selis, nigvzis) Serevisas 
emulsiuri sistema narCundeba. misi kombinireba Sei
Zleba agreTve sxva makavSireblebTanac. magaliTad, 
gumiarabikTan, JelatinTan, e.w. pvasTan. yvelaze na
klebad gamosadegia misi Sereva kazeinTan, romelTanac 
ileqeba marcvlebis saxiT.

kvercxis gulis Seferiloba yviTeli, odnav mowi
Taloa da didi mdgradobiT ar gamoirCeva.

++++++++++====+++++12.2. mcenareuli warmoSobis 

weboebi

gumiarabiki gamoiyofa amerikuli akaciisagan. is 
Se dgeba arabinis mJavis kaliumisa da kalciumis ma
rilebisagan. iyideba ufero an odnav moyviTalo patara 
natexebis saxiT, romlebic monatexze Zlieri elvarebiT 
xasiaTdeba. kargi xarisxiT gamoirCeva xaSabis tipis 
gumiarabiki, romelsac awarmoeben kordofanis pro
vinciaSi (sudani). masTan SedarebiT senegaluri tipis 
gumiarabiki naklebi higroskopulobiT da mqrqali 
zedapiriT gamoirCeva.

civ wyalSi (SefardebiT 1:2) gumiarabiki nela ixsneba 
da iZleva sqel, Zlieri webovnebis xsnars. gaxsnili 
gumiarabikis Txeli fena gaSrobisas warmoSobs ufero, 
SuSasaviT gamWvirvale, mbrwyinav afsks, romelic 
xelaxla advilad ixsneba wyalSi

mSrali gumiarabikis afski mdgradia. ar ganicdis 
ga yviTlebas, gamuqebas, magram Zalian myifea, amitom 
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mas aucileblad umateben glicerins, glukozas, Sa
qars an sxva romelime damarbilebels. gumiarabikis 
xsnars sasurvelia, aseve, daematos boraki da qafuri. 
gumiarabikis xsnari SedarebiT ufro Txevadia, vidre 
sxva wylis Semkvrelebis wyalxsnarebi. am Tvisebis gamo 
mas miniaturebSi iyeneben. gardatexis maCvenebeli 1,45
ia. masze damzadebuli saRebavi gamoirCeva gajerebuli 
Rrma tonalobiT.

gumiarabiki advilad warmoSobs emulsias zeTTan, 
balzamTan, laqTan da gamoiyeneba temperis sxvadasxva 
receptebSi. gumiarabikis xsnari aseTnairad SeiZleba 
movamzadoT: aviRoT 100 wili kordofenis gumiarabiki, 
movaTavsoT 150 wil wyalSi da erTi dRis ganmavlobaSi 
davdgaT gasafueblad. gafuebis Semdeg narevi odnavi 
gaTbobiT advilad ixsneba. xangrZlivi SenaxisaTvis 
sasurvelia davamatoT qafuris ramdenime natexi. 
SedarebiT elastikuri afskis mqone gumiarabikis wyal
xsnaris misaRebad unda davicvaT Semdegi proporcia; 100 
wili gumiarabiki, 200 wili wyali, 1015 wili glicerini 
da qafuri konservaciisaTvis. xsnaris neitraluri 
reaqciisaTvis SeiZleba davamatoT kiri an boraki (100 
wil gumiarabikze 3 wili boraki).

Sua saukuneebSi gumiarabiki kvercxis cilasTan erTad 
gamoiyeneboda Semkvrelad miniaturebis saRebavebSi. 
gumiarabiki miCneuli iyo miniaturebSi gamoyenebuli 
saRebavebis saukeTeso Semkvrel nivTierebad.

saxamebeli miiReba kartofilis, Wvavis, simindisa da 
brinjisagan. is warmoadgens abreSumiviT mbrwyinav, 
TeTri feris fqvils; civ wyalSi ar ixsneba, cxel wyalSi 
Zlier fuvdeba da miiReba e.w. saxameblis kleisteri, 
(pasta). misi Tvisebebi damokidebulia imaze, Tu ra 
mcenarisganaa miRebuli. kartofilis saxamebeli 720Cze 
iRebs pastis (kleisteris) konsistencias, xorblis 620C
ze, Wvavis  680Cze.

saxamebelis pasta aramdgradia. orisami dRis 
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Semdeg gamoiyofa marcvlebi (koStebi) da kargavs we
bo vnebas. is Tavidan SeiZleba gavacxeloT, magram 
iseTive xarisxis webovnebis aRar iqneba, rogorc axlad 
momzadebisas. amitom mas amzadeben mxolod gamoyenebis 
win. saxamebliT awebeben qaRalds da mis msgavs msubuq 
masalebs. igi webovnebis unariT didad CamorCeba 
zemoT aRweril cxoveluri warmoSobis weboebs. misi 
webovneba gaizrdeba, Tu mas davamatebT cxoveluri 
webos wyalxsnars. mxatvrobaSi, rogorc saRebavebis 
Semkvreli, SezRudulad gamoiyeneba. saxamebeli Sei
Zleba gamoviyenoT tilos misakravad xis dafaze. am 
mizniT saxameblis pastas ureven balzams. qvemoT 
mocemulia saxameblis momzadebis ramdenime recepti:

1. saxameblis pasta kartofilis fqvilisagan:

150 g. kartofilis fqvili
100 g. civi wyali, arevis Semdeg daemateba 1/4 mduRare wyali

2. ZiriTadi saxamebeli (Txevadi):

100  wili kartofilis fqvili
200  wili civi wyali
10  wili mwvave kaliumi gaxsnili 400 wil wyalSi, xsna ris 

neitralurobas zomaven lakmusis qaRaldiT

3. saxameblis webo:

100 wili Wvavis fqvilis kleisteri (pasta)
90  wili yviTeli deqstrini
10  wili badagi
30  wili veneciuri terpentini

fqvilisgan saxameblis pastis (kleisteris) momzadeba 
cnobili iyo uZvelesi droidan. CineTSi Semonaxulia 
sabuTebi, romlebic erTmaneTTan aseTi masaliTaa 
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miwebebuli da miekuTvnebian IV saukunes Cv. w. aRmde. 
misi momzadeba aRwerili aqvs Cenino Ceninis 105e TavSi. 

vazari aRniSnavs, rom tilos faravdnen gruntiT, 
romelic Seicavda saxamebels an fqvils. aseTi saxis 
gruntebi SemdegSic gamoiyeneboda da aRwerili aris XIX 
saukuneSic. Cveulebriv, saxameblis uecari ga cxelebiT 
miiReba deqstrini. is SeiZleba miviRoT agreTve mJavebis 
moqmedebiT saxamebelze.

alublis gumfisi (alublis webo). zogierTi xis da
zianebuli (daxeTqili) fesvebidan gamoiyofa gumfisi, 
romelic xis jiSis mixedviT iwodeba alublis, qliavis 
da sxvaTa webod. alublis webo gumiarabikis msgavia, 
misgan gansxvavdeba mxolod imiT, rom wyalSi ar ixsneba, 
wyalSi is fuvdeba. alublis webo Seiwovs Tavisi wonis 20
30jer meti raodenobis wyals. mis wyalxsnars gaTbobis 
Semdeg Tu gavatarebT wvril sacerSi, webos gafuebuli 
nawilebi masze darCeba. miRebuli sufTa xsnari SeiZleba 
gamoviyenoT samxatvro daniSnulebiT. sasurvelia, rom 
alublis webo mopovebisTanave davamuSavoT, radganac 
xangrZlivi Senaxvisas misi xsnadoba mcirdeba. dRevandel 
pirobebSi alublis webo SeiZleba gamoviyenoT danamatis 
saxiT zogierTi temperis saRebavSi. marilmJavas 
damatebiT alublis webo uSualod wyalSi ixsneba, Semdeg 
saWiroa mJavas ganeitraleba. alublis webo gamyarebis 
Semdeg isev fuvdeba wyalSi.

12.3. xelovnuri wyalSi xsnadi 

makavSireblebi

rogorc aRiniSna, zogierTi xelovnuri fisis wya
l xsnari maRali webovnebis unariT gamoirCeva. poli
vinacetatis, perqlorvinilis, akrilis, epoqsitis da 
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sxvaTa safuZvelze damzadebuli saRebavebi, laqebi, 
sxvadasxva pastebi da gruntebi didi gamoyenebiT 
sargeblobs mrewvelobis sxvadasxva dargSi, maT Soris 
mSeneblobaSi, rogorc gare, aseve Siga mopirkeTebis 
saqmeSi. kedlis mxatvrobasa da xatweraSi aRniSnuli 
masalebis damkvidreba mimdinareobs neli tempiT. 
xatmwerebi amgvari saxis siaxleebs didi sifrTxiliT 
xvdebian. es logikuricaa, radgan xatis dawera 
dafaze an kedelze ekonomikur mxaresTan erTad did 
sulier da SemoqmedebiT danaxarjebsac moiTxovs. 
Cvens sinamdvileSi   garkveuli   Semobrunebac  ki  Se
i mCneva Sua saukuneebis samxatvro masalebi sa da 
Se  sru lebis meTodebisadmi. mizezi isaa, rom am  
masa  lebze Sesrulebulma qmni lebebma saukuneebs ga
u   Zles da Cvenamde moaRwies. magram naTelia, rom dRe
vandel gazrdil moTxovnebs bunebrivi masalebi ver 
gaswvdeba. samwuxaroa, magram realobaa isic, rom 
im drois receptebis aRdgena srulad ver xerxdeba. 
aseT viTarebaSi sinTezuri gziT miRebuli masalebis 
gamoyeneba zogierT SemTxvevaSi aucileblobiTacaa 
gamowveuli. aseTma masalebma garkveul gamocdas 
ukve gauZles, maT ramdenime aTeuli welia iyeneben da 
gamoamJRavnes kargi Tvisebebi, garemo pirobebisadmi 
mdgradobis, qimiuri maxasiaTeblebis mudmivobisa da 
sxva TvalsazrisiT.

aRniSnuli masalebidan samxatvro saqmeSi yvelaze 
farTo gamoyeneba aqvs polivinacetatis dispersiaze 
damzadebul sxvadasxva saxis temperas. iTvleba, rom igi 
gacilebiT mdgradia da ukeTesi SesaZleblobebis mqonea, 
vidre kazein zeTis tempera.

polivinacetati aris vinilacetatis polimeri, myari, 
ufero,  gamWvirvale  nivTiereba,  damaxasiaTebeli    su 
nis gareSe.  misi  qimiuri  formula   aseTia:  [-CH2CH 
(OCOCH3)-]n. mas uSveben granulebisa da wyliani dispe
rsiis saxiT (koncentracia 5050%, nawilakebis zoma 0,05
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2 mmk.). vinilacetati ki aris Txevadi, wyaliviT ufero 
siTxe, 72,70CduRilis temperaturiT.

polivinacetati ixsneba ZmarmJavaSi, acetonSi, eTi
lacetatSi, benzolSi. ar ixsneba wyalSi, benzinSi. mas 
ZiriTadad iyeneben sxvadasxva saxis weboebis misaRebad, 
emulsiuri da akrilis saRebavebis, aseve laqebis 
dasamzadeblad. misi Semdgomi gadamuSavebiT miiReba 
polivinilis spirti da polivinacetali.

polivinacetatis webo aris polivinacetatis wyal
xsnari, plastifikatorebiTa da sxva danamatebiT. 
yvelaze farTo gavrcelebiT sargeblobs polivina 
cetatis dispersia, romlisaganac mzaddeba rogorc 
samxatvro, aseve samrewvelo daniSnulebis saRebavebi. 
saRebavebi, romlebic polivinacetatis dispersiazea 
damzadebuli, gamoirCeva kargi dafarvis unarianobiT, 
SuqmedegobiT da elastikurobiT. miRebuli saRebavis 
fena ar yviTldeba, ar iJangeba, mdgradia daZvelebis, 
garemo pirobebisa da wylis mimarT.

dRevandel dRes sxvadasxva qarxana uSvebs samxatvro 
daniSnulebis saRebavebs polivinacetatis dispersiis 
safuZvelze, e. w. polivinacetatis temperas. aRniSnulma 
saRebavebma moipoves sayovelTao aRiareba. xasiaTdebian 
gruntze ukeTesi mikrobis unariT. daZvelebuli 
polivinacetatis temperis saRebavis fena wyliT ar 
irecxeba. amisaTvis arsebobs eTilisa da eTilacetatis 
specialuri wyalxsnarebi. Srobadobis TvalsazrisiT 
saSualedo   mdgomareoba uWiravT zeTkazeinis tempe
rasa da zeTis saRebavebs Soris.

aRniSnul saRebavebs mravalkomponentiani recepti 
aqvT, maT SemadgenlobaSi polivinacetatis dispersiis, 
Sesabamisi pigmentisa da Semavseblis garda, Sedis 
emulgatorebi, stabilizatorebi da sxva specialuri 
danamatebi. polivinacetatis saRebavis yvelaze martivi 
recepti aseTia:

polivinacetatis dispersia    1,0
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pigmentis wyliani pasta     2,03,0
wyali       1,02,0

polivinacetatis dispersia unda ganvazavoT mi
si  ve moculobis wyalSi, miRebul xsnars davamatoT 
momzadebuli pigmentis wyliani pasta. Tu miRebuli masa 
ar aris saWiro konsistenciis, mas Sesabamisad davamatoT 
dispersiis wyalxsnari an wyali. miRebuli masa gavataroT 
sacerSi.

wyalSi xsnadi polivinacetatis saRebavebiT SeiZleba 
vimuSaoT betonze, sxvadasxva saxis nalesobaze, xeze, 
agu rze da sxva nebismier safuZvelze. yovelgvar sa
fuZvels sWirdeba zedapiris Sesabamisi  momzadeba,  
gruntis SerCeva,  dagruntva.

polivinilis spirti (pvs) (-CH2 – CHOH-)n sinTetikuri 
polimeria. miiReba polivinacetatiis da meTilis 
spirtis urTierTqmedebis Sedegad. simkvrive 1,21,3 
g/sm3. 220-2300Cze rbildeba da iSleba. TeTri myari 
usafrTxo nivTierebaa. kargad ixsneba wyalSi da 
spirtebSi glikoli, glicerini, ar ixsneba eTilisa da 
meTilis spirtSi. misi wyalxsnari uferoa, gaSrobis 
Semdeg iZleva kriala, myar Suqmedeg afsks. pvs SeiZleba 
gamoyenebuli iqnas saxamebelTan an kazeinTan erTad.
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13. gamxsnelebi da gamzaveblebi

gamxsnelebis umravlesoba rTuli organuli niv
Tierebebia, romelTac gansakuTrebuli adgili uWiravs 
samxatvro saqmeSi. mniSvnelovania maTi roli sxvadasxva 
saxis laqebis warmoebaSi. maTi saSualebiT xorcieldeba 
Sesqelebuli zeTis, fisisa da afskis warmomqneli sxva 
nivTierebaTa dayvana iseT konsistenciamde, romlis 
Semdegac SeiZleba gamoviyenoT samxatvro miznisaTvis. 
afskis warmoqmnel nivTierebaTa struqtura damo
kidebulia gamoyenebuli gamxsnelis xarisxze, rac ufro 
srulia gaxsna, miT ufro maRalia dispersiuloba da 
ukeTesia produqciis xarisxi.

garda Sesqelebuli mza saRebavebis ganzavebisa, gam
xsnelebs iyeneben mSrali fenebis dasamuSaveblad, aseve 
 palitrisa da funjebis gasarecxad. calke aRniSvnis 
Rirsia maTi gamoyeneba sarestavracio saqmianobaSi, 
sadac xSirad problemuria iseTi gamxsnelis arCeva, 
romelic advilad moaSorebs Zvel, xSirad saukunovan 
zeTis  an laqis zedapirs da ar daazianebs saRebavis fe
nas.

TiTqmis yvela gamxsneli metnaklebi siswrafiT 
orTqldeba SeRebili sagnis zedapiridan. arsebiTad, 
maTSi gaxsnili nivTierebebi qmnian magar da priala afsks, 
imis mixedviT, Tu ra xarisxis Semkvrelia gamoyenebuli 
saWiro produqciis misaRebad. am dargSi momuSave 
specialistebi did yuradRebas aniWeben gamxsnelis 
xarisxs da mis SerCevas, aRniSnaven, rom erTi da igive 
fiss laqSi, imis da mixedviT, Tu ra saxeobis gamxsnelia 
gamoyenebuli, erT SemTxvevaSi SeuZlia priala afski 
mogvces, meore SemTxvevaSi ki  uferuli, romelic 
skdeba da advilad ifSvneba.

Zvel droSi mcire raodenobis iseTi naerTebi iyo 
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cnobili, romlebic gamoiyeneboda zeTisa da fisis 
gamxsnelad, laqis dasamzadeblad an Sesqelebuli 
saRebavis gansazaveblad. yvelaze gavrcelebuli iyo 
lavandis da terpentinis zeTi. ufro mogvianebiT 
SezRuduli raodenobiT gamoiyeneboda eTilis 
spirti. qimiis ganviTarebis kvalobaze SesaZlebeli 
gaxda sxvadasxva nivTierebebis, maT Soris sinTezuri 
naerTebis warmoeba, ramac uzrunvelyo gamxsnelebis 
asortimentis mkveTrad gafarToeba. Tanamedrove 
pirobebSi xatmwers da, miT umetes, restavrators 
saSualeba aqvs, gamxsnelebis mravalricxovani Camona
Tvalidan airCios misTvis saWiro  Semadgenlobisa da 
Tvisebebis mixedviT.

qimiuri Sedgenilobis da warmoSobis mixedviT gam
xsnelebi iyofa Semdeg jgufebad: 

1. terpentinuli naxSirwyalbadebi, romlebic miiRe
bian balzemebis an fisis Semcveli merqnis gamoxdiT.

2. alifaturi da acikluri naxSirwyalbadebi, ro
mlebic miiRebian navTobis gamoxdiT an sinTezuri gziT. 

3. aromatuli naxSirwyalbadebi, romlebic miiRebian 
qvanaxSiris gadamuSavebiT. 

4. naxSirwyalbadebis qrlornaerTebi, romlebic 
miiRebian sinTezurad. 

5. spirtebi miiRebian gamoxdiTa da sinTezuri gziT. 
aseve ketonebi, martivi da rTuli eTerebi, romlebic 
sinTezis gziT miiRebian, da sxv.

gamxsnelis efeqturobis gansazRvrisas vxelmZRva
nelobT ara marto gamxsnelunarianobiT, aramed vi T va
liswinebT sxva Tvisebebsac: aalebadobas, momwa mvle
lobas, duRilis teperaturas, es ukanaskneli erTerTi 
mniSvnelovani maxasiaTebelia da gvaZlevs warmodgenas 
misi aqroladobis Sesaxeb.

duRilis an gamoxdis temperaturis mixedviT gam
xsnelebi iyofa sam jgufad: 1. dabali duRilis 
temperatura  1000C da qvemoT. 2. saSualo duRilis 
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temperatura  100-1500Cmde. 3. maRali duRilis 
temperatura  150- 2500Cmde.

samxatvro daniSnulebiT umetesad gamoiyeneba saSu
alod aqroladi gamxsnelebi, duRilis temperaturiT 
140-1800Cmde intervaliT. aseTi masalebi iZlevian 
saSualebas, detalurad damuSavdes rogorc saRebavis, 
aseve laqis fena. maT mniSvnelovan Tvisebad iTvleba is, 
rom zeTiani saRebavisa da zeTiani laqis Srobis procesSi 
mTlianad orTqldebian.

gamxsnelebi, romelTa duRilis temperatura 1800C
ze maRalia, Cveulebriv temperaturaze mTlianad 
ar orTqldeba. maTi auorTqlebeli nawili aferxebs 
saRebavisa  da  laqis afskis Srobas da didi xniT unar
Cunebs  maT   elastikurobas. sxva Tvisebebs amJRavnebs 
is gam xsnelebi, romelTa duRilis temperatura 2500C 
da metia. isini Cveulebriv temperaturaze saerTod ar 
orTqldebian. aseT naerTebs laqebisa da xelovnuri 
fisebis SemadgenlobaSi iyeneben plastifikatorebis an 
damarbilebeli  nivTierebebis saxiT, romle bic saRe
bavis zedapirs elastikurobas unarCuneben xangrZlivi 
periodis ganmavlobaSi.

gamxsnelebi duRilis dabali temperaturiT, rom
lebic Txeli fenis SemTxvevaSi orTqldebian ramdenime 
wamSi an maqsimum ramdenime wuTSi, mxatvrobaSi gamo
iyenebian mxolod fiqsatorebisa da spirtiani la qebis 
Sema dgenlobaSi. aseTma gamxsnelebma gada trialeba 
moa xdines teqnikuri  miznebisaTvis  gamo sayenebeli  
laqebisa da saRebavebis warmoebaSi. radganac isini 
iZlevian SesaZleblobas, swrafad Srobadi laqebi 
datanili iqnas zedapirze avtomaturad, mfrqveveli 
aparaturis saSualebiT.

suraTebis restavraciisa da konservaciis saqmeSi 
gamoiyeneba sxvadasxva saxisa da xarisxis aqroladobis 
gamxsnelebi. uaxlesi gamxsnelebis gamoyene biT xdeba 
srulyofilad Zveli laqebisa da warwerebis moSoreba 
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da amiT  restavraciis mTliani procesis gaumjobeseba.

gamxsnelebis aalebadoba, romelic vlindeba wvis pro 
cesis siCqareSi, calkeuli gamxsnelebisaTvis sxva
dasxvaa. am TvalsazrisiT isini iyofian advilad aalebad, 
Znelad aalebad da araaalebad saxesxvaobebad.

aalebis wertili ewodeba yvelaze dabal tem pe
raturul niSnuls, romelze dac mocemuli gamxsneli 
iwyebs wvas masTan cecxlis an naperwklis miaxloebisas. 
sawvavad iTvleba is gamxsneli, romlis aalebis tem pe
ratura 650Cze naklebia. saSiS sawvavad iTvleba iseTi 
naerTi, romlis  aalebis temperatura axlosaa Cve
ulebriv oTaxis temperaturasTan (180C). gamxsnelebis 
aale bis temperaturuli niSnulebi mocemulia cxrilSi 
№ 14.

zogierTi gamxsnelis orTqli haerSi qmnis feTqe
badsaSiS narevs. iseT gamxsnels, romelsac dabali 
aalebis temperatura aqvs (oTaxis temperatura), 
advilad SeuZlia Seqmnas haerSi saSiSi koncentracia, 
amitom dauSvebelia maTTan cecxlis alis an naperwkliT 
miaxloeba garkveul manZilze. maT, rogorc wesi, inaxaven 
hermetulad daxurul WurWelSi.

momwamvleloba (toqsikuroba). organuli gamxsnelebis 
umetesoba mavne zegavlenas axdens adamianis jan 
mrTe lobaze da maTi gamoyeneba did sifrTxiles moi
Txovs. es naklebad exeba mxatvrebsa da xatmwerebs, 
ra m denadac maT ar aqvT aucilebloba aseTi Zlieri 
gamxsnelebis gamoyenebisa. sxvagvaradaa saqme re s ta 
v ratoris SemTxvevaSi, romelmac unda gawmindos ra
mdenimesaukunovani laqis fena. am SemTxvevaSi igi 
iZu lebulia, gamoiyenos Zliermoqmedi  gamxsneli, rome
lic, SesaZlebelia, toqsikuric iyos rogorc orTqlis 
CasunTqviT, aseve  xeliT SexebiT. zogierTi gamxsneli 
aR wevs sisxlSi da iwvevs organizmis seriozul da
zianebas.
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gamxsnelebis dasaSvebi koncentracia

       

cxrili №#N 12

sayovelTaod cnobilia meTilis spirtis mavnebloba, 
romelic azianebs adamianis centralur nervul siste
mas, aseve  qloroformis, sxvadasxva eTerisa da 
acetonis narkotikuli moqmedeba. gansakuTrebuli mom
wa mvlelobiT gamoirCeva gogirdwyalbadi, qlorovani 
naxSirwyalbadebi da benzoli, romlebic iwveven sisxl
naklulobas. benzolis nawarmi, qsiloli da to luoli, 
naklebad   momwamvlelebi  arian,   amitom maT xSi rad  ga
moiyeneben  benzolis Semcvlelad.  aseve naklebad sa SiSi   

gamxsneli koncentracia

mg/l

gamxsneli koncentracia

mg/l

meTilis spirti 0,03 acetoni

0,2

meTilacetati amilacetati

cikloheqsano

lacetati
0,05

propilacetati

butilacetati

diqloreTani

eTilacetati

qsiloli

benzoli

0,1

benzini

0,3buTilis 

spirti

dieTilis 

eTeri

propilenis 

spirti

ligroni

amilinis 

spirti

skipidari

toluoli eTilis spirti 1,0



308

arian   alifaturi   da   acikluri     naxSir wya l ba debi, 
Tu  mca maTi maRali koncentracia mainc iwvevs zogierT 
daavadebas, upirveles yovlisa ki  Tavbrus xvevas. 
amis gamo zogierTi naerTi maTi saukeTeso gamxsneli 
Tvisebebis miuxedavad ar gamoiyeneba an gamoiyeneba 
Zalian SezRudulad.

gamxsnelebiT sistematiuri muSaobis dros unda ga
viTvaliswinoT is normebi, romelic SemuSavebulia da 
miuTiTebs maT dasaSveb koncentracias haerSi. zemoT, 
№12 cxrilSi mocemulia gamxsnelis orTqlis dasaSvebi, 
zRvruli koncentraciis ricxviTi mniSvnelobebi haerSi 
mg/lSi.

gamoxda. gamoxdis saSualebiT SesaZlebelia zogierTi 
gamxsnelis miReba sxvadasxva nivTierebidan da maTi 
gasufTaveba mavne minarevebisagan. narevisagan, ro
melic ramdenime Txevadi komponentisagan Sedgeba, 
gamoxda xdeba imis gaTvaliswinebiT, rom TiToeuls 
aqvs misTvis damaxasiaTebeli duRilis temperatura. 
aRniSnul temperaturaze gamoyofil orTqls vacivebT 
da misi kondensaciiT viRebT Sesabamis gamxsnels. 
temperaturis Semdgomi gazrdiT sxva nivTierebis 
orTqlis kondensirebas vaxdenT da ase Semdeg. aRweril 
process fraqciuli gamoxda ewodeba da gamoiyeneba 
navTobis sxvadasxva Semadgenlobebis (navTi,benzini da 
sxv.) miRebisas, aseve  sxva msgavsi narevebis gamoxdisas. 
Tu narevi Sedgeba duRilis temperaturiT axlos mdgomi 
komponentebisagan (naxSirwyalbadebis homologebi), 
am SemTxvevaSi rTuldeba saWiro gamxsnelis gamoyofa, 
Tumca temperaturis reJimis zusti dacviT es Sesa
Zlebelia.

gamosaxdeli mowyobiloba martivia da Sedgeba ko
lbisagan, romelSic moTavsebulia gamosaxdeli narevi 
da gaaCnia Termometri; milisagan, romelSic gaedineba 
da kondensirdeba gamoyofili orTqli, Tavis mxriv masac 
aqvs Termometri; da meore kolbisagan, romelSidac 
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grovdeba kondensirebuli masa. mocemuli sqema rTu
ldeba duRilis temperaturiT Zalian axlos mdgomi 
naerTebis narevebis gamoxdisas. am SemTxvevisaTvis 
erTjeradi gamoxda SesaZlebelia, ar iyos sakmarisi. 
amitom dgeba procesis ramdenimejer ganmeorebis auci
lebloba.

13.1. terpentinuli naxSirwyalbadebi

am jgufis yvelaze cnobili warmomadgenelia ter
pentinis zeTi anu, rogorc mas xSirad uwodeben, 
skipidari. skipidaris msgavsi nivTiereba cnobili iyo 
uZvelesi droidan (Cv. w. aR. I s.). terpentinis gamoxda 
pirvelad aRwerili aqvs dioskorids da pliniuss. 
magram ucnobia, am periodSi mas gamoiyenebdnen Tu ara 
saRebavebis an laqebis gansazaveblad. leonardo da 
vinCic moixseniebs terpentinis zeTis ormag gamoxdas, 
Tumca ra saxiT da ra daniSnulebiT iyenebda mas, ucnobia. 
aseve ucnobia, holandieli fermweri vaneiki iyenebda 
mas Tu ara zeTis ferweraSi. samagierod kargadaa 
cnobili, rom XVI saukunidan lavandis zeTs, aseve sxva 
eTerovan zeTebs da skipidars ukve iyenebdnen samxatvro 
daniSnulebiT.

terpentinis zeTis qveS SeiZleba vigulisxmoT 
mxolod is produqti, romelic miiReba sxvadasxava 
saxis terpentinis gamoxdiT wylTan an wylis orTqlTan 
erTad. xolo im zeTs, romelic miiReba fisiT mdidari 
wiwvovani xis (umetesad fiWvis) merqnis an fesvebis 
mSrali gamoxdiT, upriani iqneba, fiWvis zeTi vuwodoT. 
magram ase ar xdeba da maT erTi saxeliT moixsenieben. 
aseTive dasaxelebiT aris cnobili, aseve, wiwvebisa da 
axalgazrda totebis gamoxdis produqti. pirobiTad 
pirvels SeiZleba vuwodoT balzamis terpentinis zeTi 
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(balzamis skipidari), xolo meores  merqnis terpentinis 
zeTi. 

yvelaze mniSvnelovania franguli da amerikuli 
warmoebis produqti, danarCens aqvs adgilobrivi an 
meorexarisxovani mniSvneloba. yvela maT aerTianebs 
msgavsi qimiuri Sedgeniloba.

terpentinuli naxSirwyalbadebi warmoadgenen uj 
e  ri aromatuli naxSirwyalbadebis rigs, zogadi fo
rmuliT (C5H8)n. isini erTmaneTisagan gansxvavdebian 
atomuri aRnagobiT. terpentinis zeTi aris aromatuli 
naxSirwyalbadebis  terpenebis narevi, romelSic didi 
adgili uWiravs monoterpens C8H16, aseve diterpens da 
maT nawarmebs α da β pinens. aRsaniSnavia, rom franguli 
jiSis fiWvisagan miRebul skipidarSi Warbobs α pineni, 
xolo mis amerikul analogSi β pineni. garda amisa, 
terpentinis zeTi Seicavs fisis naSTebs da wyals. 
terpentini laTinurad niSnavs skipidars.

terpentinis zeTi ar aris mkacrad erTnairi, misi 
Semadgenloba icvleba fiWvis jiSisa da misi zrdis 
adgilis mixedviT. kargad gasufTavebuli terpentinis 
zeTi ufero, odnav moyviTalo, sasiamovno sunis siTxea. 
duRilis temperatura 150-1800Cis farglebSia. kuTri 
wonaa 0,8550,877. gardatexis maCvenebeli n=1,468-1,475. 
is kargad xsnis zeTebs, cximebs, cvils da rbil fisebs. 
misi Sereva nebismieri proporciiT SesaZlebelia 
eTilis spirtTan, qloroformTan, aromatuli rigis 
naxSirwyalbadebTan, ZmarmJavasTan da sxva mraval orga
nul gamxsnelTan. wyalSi ar ixsneba.

terpentinis zeTis Txeli fena oTaxis temperaturaze 
mTlianad orTqldeba. erTi wveTi terpentinis zeTi 
filtris qaRaldze ramdenime saaTis ganmavlobaSi 
orTqldeba yovelgvari naSTis gareSe. Tu igi qaRaldze 
datovebs laqovan warmonaqmns, es imis niSania, rom igi 
Seicavs araaqrolad fisovan naSTebs. aseTi skipidari 
uvargisia zeTisa da laqis gansazaveblad.
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rogorc aRvniSneT, terpentinis zeTi Sedgeba ara
najeri naxSirwyalbadebisagan, amitom isini haerze 
advilad iJangebian, ganicdian polimerizebas da 
sqeldebian. aseTi gardaqmnis Semdeg miRebul produqts 
ufro maRali duRilis temperatura da kuTri wona 
aqvs. igi gamoirCeva mJave reaqciiTac. misi damateba 
saRebavebsa da laqebSi iwvevs Srobis Senelebas, xolo 
gaSrobis Semdeg  saRebavis fenis damuqebas. aseTi e. 
w. gafuWebuli terpentinis zeTi SesaZlebelia davu
brunoT Tavis pirvandel mdgomareobas xelmeored 
gamoxdis gziT. samxatvro daniSnulebiT gamoiyeneba 
gamoxdis Sedegad miRebuli pirveli da meore fraqcia, 
Semdgomi  ufro mZime fraqcia ixmareba mxolod fun
jebisa  da  palitris  gasarecxad.

skipidaris Senaxva rekomendebulia mxolod daxSul 
WurWelSi,  sibneleSi, radgan mcireodeni haeris SeR
wevac ki iwvevs mis daJangvas da Sesqelebas. mcired 
Sesqelebuli skipidari saWiroebs sxva gamxsnelebis 
saSualebiT  ganzavebas.   aRsaniSnavia  isic, rom  xan
grZli vi Senaxvis SemTxvevaSi, skipidari daxurul 
WurWelSic  ganicdis  nawilobriv  polimerizacias.

terpentinis zeTi warmoadgens laqebisa da zeTis 
saRebavebis saukeTeso ganmzavebels. igi orTqldeba 
iseTi siswrafiT, rom iZleva laqisa da zeTis saRebavebis 
fenebis gulmodgined damuSavebis saSualebas. aor
Tqlebis xangrZlivobas didi mniSvneloba aqvs gamxsne
lisaTvis. mis siswrafes arkveven qsilolis aorTqlebis 
siswrafesTan misi SedarebiT  (igi miRebulia aorTqlebis 
erTeulad). magaliTad Tu skipidaris aorTqlebis 
siswrafe aris oTxi qsiloli, es niSnavs, rom am 
SemTxvevaSi skipidari oTxjer ufro nela orTqldeba 
vidre qsiloli.

xis merqnis terpentinis zeTi. rogorc gamxsneli, igi 
iWers meore adgils samxatvro saqmeSi, balzamis ter
pentinis zeTis Semdeg. mas iReben fisovani, daqu
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cmacebuli merqnis gamoxdiT. darCenili masalis 
fisovani nawilidan iRebeb kanifols, xolo merqans 
iyeneben plastmasis warmoebaSi. 1 tona merqnidan miiReba 
25 kg. skipidari, 180 kg. kanifoli da 15 kg. fiWvis zeTi. 
SedgenilobiT, suniTa da sxva maxasiaTeblebiT fisovani 
merqnis terpentinis zeTi msgavsia balzamis terpentinis 
zeTisa, romelTa gansxvaveba erTmaneTisagan Znelia. 
aRniSnuli produqti gamoirCeva maRali gamxsnelobiTi 
unariT.

fiWvis zeTi. fiWvis zeTi warmoadgens Tanamdev pro
duqts fisovani xis merqnidan terpentinis zeTis 
gamoxdis dros. igi sasiamovno sunisaa, orTqldeba 
Zalian nela. misi duRilis temperatura 210-2200Cia. 
gamoirCeva kargi gaxsnis unariT. mas temperaSi iyeneben 
rogorc sadizenfeqcio saSualebas.

pinolini, fisiani eTerovani zeTi. aRniSnuli naerTi mii
Reba kanifolis gamoxdiT. Tavisi TvisebebiT msgavsia 
terpentinis zeTisa, Tumca misi Secvla mas ar SeuZlia.

terpentinis zeTis Semcvlelad gamoiyeneba Sesa
bamisi duRilis temperaturis mqone alifaturi 
naxSirwyalbadebi an maTi narevebi terpentinis zeTTan 
SefardebiT 3:1. aseT narevebs SedarebiT naklebi xsna
dobis unari aqvs.

13.2. alifaturi naxSirwyalbadebi

alifaturi naxSirwyalbadebi warmoqmnian homo
logiur rigs  zogadi formuliT CnH2n+2. es rigi iwyeba 
gaziT  meTani (CH4) da mTavrdeba parafiniT, 30 da meti 
raodenobis naxSirbadis atomiT. alifaturi gamxsnelebi 
warmoadgenen am homologiuri rigis dabal wevrebs 
510 naxSirbadis atomiT molekulaSi. es nivTierebebi 
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oTaxis tenperaturaze qimiurad neitralurebi arian. 
isini xsnian cvils, zeTs, cxims, fisebidan  mxolod 
damaras. wyals ar erevian. gamoirCevian aalebadobiT. 
haerTan SeuZliaT warmoqmnan feTqebadsaSiSi narevi. 
sxva organul gamxsnelebTan SedarebiT naklebad 
momwamvlelebi arian.

alifaturi naxSirwyalbadebi iwarmoebian navTobis 
fraqciuli gamoxdiT. yoveli fraqcia Seicavs erTma
neTis msgavs narevebs, romelTa erTmaneTisagan ganca
lkeveba Znelia. amitom yovel fraqcias ar aqvs mkveTrad 
gansazRvruli duRilis temperatura da xasiaTdeba im 
temperaturuli intervaliT, romelTa Sorisac is iqna 
miRebuli gamoxdis dros.

heqsani  ufero  swrafad aorTqlebadi siTxea. 
duRilis temperatura 60-700C. heqsani xsnis damaras. mas 
aseve iyeneben temperis emulsiebis dasamateblad.

benzini. benzini gamoixdeba 60-1200Cis SualedSi. igi 
swrafad aorTqlebadi siTxea, romelic cudad xsnis 
zeTebs da cximebs.

laqis benzini  e. w. skipidaris Semcvleli  mii Re
ba be n   zinis fraqciuli gamoxdiT 150-2000Cis Sua
le dSi. igi ufero, TiTqmis usuno siTxea, romelic 
orTqldeba narCenis gareSe. gogirdis Semcveloba 
masSi, iwvevs zogierTi laqisa da saRebavis damuqebas. 
misi Semadgenloba erTnairi ar aris da damokidebulia 
navTobis warmoSobaze. yvelaze metad fasobs ruminuli 
navTobisgan miRebuli laqis benzini. laqis benzinis 
gamxsnelunarianoba dabalia, is xsnis mxolod bunebriv 
zeTs,   amitom  gamoiyeneba ze Tis saRebavebis ganmzaveblad. 
nawilobriv xsnis Sesqelebul polimerizebul zeTs 
da rbil fisebs.  am  Tvisebebis  gamo  mas  ar SeuZlia       
Secvalos skipidari.  igi  qimiurad   araaqtiuri  nivTie
rebaa, haerze ar iJangeba. am TvalsazrisiT is ufro 
saimedoa, vidre skipidari.

laqis benzinis Sereva SesaZlebelia umetes organul 
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gamxsnelebTan da maT Tan narevSi is gamoiyeneba, rogorc 
Cqari gamxsnelebis moqmedebis Semaferxebeli. qvemoT, 
№13 cxrilSi mocemulia laqis benzinis calkeuli 
fraqciebis maxasiaTeblebi:

laqis benzinis maxasiaTeblebi
      

 

cxrili №#N 13

mZime laqis benzini.  mZime  laqis benzini msgavsia na vTisa. 
misi gamoxda xdeba 160-2100Cis SualedSi. igi Zalian  
nela  Sreba  da amis gamo mas iyeneben neladSrobadi saRe
bavebis SemadgenlobaSi.

zeTis saRebavebis ganmzaveblebad aRwerili naxSir
wyalbadebis gamoyeneba daiwyes XIX saukunis bolodan.

laqis benzini duRilis 

temperatura 0C
kuTri wona

gansakuTrebiT

msubuqi

143-180 0,784

msubuqi 145-200 0,787

saSualo 158-200 0,790

mZime 160-210 0,794

gansakuTrebiT

mZime

180-230 0.807
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13.3. aromatuli naxSirwyalbadebi

aromatuli naxSirwyalbadebi, zogadi formuliT 
CnH2n-6, warmoSoben homologiur rigs, romlis yvelaze 
martiv wevrs warmoadgens benzoli. am rigis homologebi 
qimiurad gacilebiT aqtiurebi arian, vidre alifaturi 
naxSirwyalbadebi. isini kargad xsnian fisebs, cxi mebs, 
cvils da zeTs. wyals ar erevian, iwvian da momwa mvlelebi 
arian. maTi miReba xdeba qvanaxSiris gamoxdiT.

benzoli C6H6 miiReba qvanaxSiris gamoxdiT, pirvel 
etapze qvanaxSirisgan miiReba msubuqi, Savi feris zeTi 
(kupri), romlis Semdgomi gamoxdiT miiReba mTeli rigi 
axali nivTierebebi, maT Soris benzoli, toluoli, 
qsiloli, da sxv. benzoli ufero siTxea, 80,10C duRilis 
temperaturiT. kuTri wona 0,874. advilad aalebadi 
da swrafad aqroladi nivTierebaa. axasiaTebs maRali 
gamxsnelobiTi unari. igi xsnis umetesoba fisebs, 
asfaltebs, kauCuks, cximebs, celulozis nawarmebs 
da cvils. ramdenadac benzoli Zlier momwamvlelia, 
mis magivrad xSirad iyeneben qsilols da toluols, 
romlebic Zalian hgvanan mas yvela TvisebiT, Tumca 
gamxsnelobiTi unariT mciredid CamorCebian mas. qimiur 
mrewvelobaSi benzols didi gamoyeneba aqvs saRebavebisa 
da xelovnuri eTerzeTebis warmoebaSi.

toluoli, meTilbenzoli C6H5CH3 miiReba imave we
siT, rogorc benzoli. xasiaTdeba imave TvisebebiT, 
orTqldeba SedarebiT Znelad, radgan misi duRilis 
temperatura maRalia 1100C, naklebad momwamvlelia 
da naklebi xsnadunarianobiT gamoirCeva. gamoiyeneben 
xelovnuri fisebis gamxsnelebad da eTerceluloziani 
laqebis ganmzaveblad, aseve gamoiyeneben Zveli zeTiani 
laqebis nelamoqmed gamxsnelad.

qsiloli   [C6H4(CH3)2]  miiReba imave gziT, qvanaxSiris 
fisis gamoxdiT. gasayidi qsiloli war moadgens sami 
izomeris orTo meta da paraqsilolis narevs. qsiloli 
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msgavsia benzolisa da toluolis. maTTan SedarebiT 
orTqldeba nela,  duRilis temperaturaa 1390C, nakle
bad momwamvlelia. igi ne bismieri proporciiT ereva 
skipidars, laqis benzins, acetons da eTilis spirts. es 
narevebi xasiaTdebian sxvadasxva gamxsnelunarianobiT. 
qsiloli xsnis xelovnur fisebs. igi gvxvdeba, aseve, 
swrafadSrobadi laqebis SemadgenlobaSi, romelTa 
datana zedapirze xdeba SefrqveviT, avtomaturad. 
teqnikuri qsiloli  es arasufTa qsilolia.

solvent navTobs iReben qvanaxSiris kupris gamoxdiT 
pirveli da meore fraqciis Semdeg. igi warmoadgens 
qsilolisa da toluolis narevs. mZime solvent 
navTobi orTqldeba iseve, rogorc skipidari, Tumca 
misi gamxsnelunarianoba gacilebiT ufro maRalia. igi 
TiTqmis uferuli, gamWvirvale siTxea mkveTri suniT. 
warmoadgens cximebisa da fisebis Zalian karg, Tumca 
nelad moqmed gamxsnels. mas aseve gamoiyeneben zeTiani 
kopalis ganmzaveblad.

tetralini C10H12 ufero siTxea. haerze xangrZlivi 
Senaxvisas yviTldeba, muqdeba da terpentinis zeTis 
msgavsad sqeldeba. tetralini Zlieri gamxsnelia, 
Zalian nela orTqldeba, duRilis temperaturaa 2050C, 
damaxasiaTebelia arasasiamovno suni. xsnis zeTs, 
cxims, fisebs (Selaqis garda). iwvevs linoqsinis Zlier 
gafuebas. eTilis spirtSi ar ereva. acetonTan warmoSobs 
araCveulebrivad Zlier gamxsnels.

dekalini C10H18 SedarebiT susti gamxsnelia, vi
dre tetralini. aqvs naklebad arasasiamovno suni, 
orTqldeba ufro Cqara, duRilis temperaturaa 185-
1950C. gamxsnelunarianobiT dekalini uaxlovdeba 
terpentinis zeTs. eTilis spirtSi ar ereva, haerze ufro 
mdgradia, vidre tetralini.
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13.4. qloriani naxSirwyalbadebi

qloriani naxSirwyalbadebi miiReba qloris mo
qme  debiT naxSirwyalbadebze, romlis drosac na
x Sirwyalbadis molekulaSi wyalbadis atoms ena
cvleba erTi an ramdenime qloris atomi. umetesi 
naxSirwyalbadebisagan gansxvavebiT isini ar iwvian. 
gamoirCevian maRali kuTri woniT, mcire Suq  da 
wyalmedegobiT, kargad xsnian zeTebs, cximebs.

meTilenqloridi CH2Cl2, Zlier aqroladi siTxea, 
warmoadgens zeTebis fisebisa da celulozis rTuli 
eTerebis Zlier gamxsnels.

qloroformi    CHCl3   siTxea,   620C  duRilis   te mperaturiT, 
motkbo suniT, haerze advilad iSleba. 1 %iani eTilis 
spirtis damatebiT es Zalian saSiSi produqti xdeba 
naklebad mavne. qloroformi war moadgens cximis, zeTis, 
cvilis, da sxva mravali nae rTis Zlier gamxsnels. misi 
Sereva SeiZleba yvela organul gamxsnelTan, wyals ereva 
SefardebiT 1:200. qloroformis daxmarebiT samxatvro 
daniSnulebis pigmentebidan, kerZod, ultramarinidan 
da kadmiumebidan, SesaZlebelia Tavisufali gogirdis 
gamoZeveba.

tetraqlormeTani CCl4 kuTri wona 1,63, duRilis te
mperaturaa 76,70C, xasiaTdeba imave TvisebebiT, riTac 
qloroformi. igi naklebad momwamvlelia, ar iwvis.

diqloreTileni C2H2Cl2 swrafad da advilad aor
Tqlebadi gamxsnelia. misi narevi eTilis spirtTan an 
acetonTan gamoiyeneba fisebis (Selaqi) gamxsnelad. 
misi orTqli aalebadia, wyalTan SereviT warmoSobs 
TviTaalebad narevs.

triqloreTileni C2HCl3 gamoiyeneba Teslidan zeTis 
eqstraqciisaTvis, is orTqldeba swrafad, narCenis 
gareSe; ar iwvis, xsnis zeTs da fiss. is aramdgradia, 
Senaxvisas nawilobriv iSleba.



318

13.5. spirtebi

spirti ewodeba organul nivTierebas, romelis 
molekula Sedgeba naxSirwyalbadis radikalisa da 
erTi an ramdenime hidroqsilis jgufisagan, romelTa 
raodenobis mixedviT arCeven erTatomian, oratomian, 
da a. S. spirtebs.  erTatomian  spirtebs  alkoholebi 
ewodeba, oratomians  glikolebi, xolo samatomians 
 glicerinebi. najeri erTatomiani spirtebis 
homologiuri rigi aseTia: meTilis, eTilis, propilis, 
butilis, amilis, da a. S. spirtebi. isini organul 
mJavebTan SeerTebiT warmoqmnian rTul eTerebs. 
spirtebi kargad xsnian fisebs, SedarebiT uaresad 
 cximebs, cvils da zeTs. am TvalsazrisiT isini 
alifaturi naxSirwyalbadebis sapirispiro TvisebebiT 
xasiaTdebian. maTi orTqli advilad aalebadia, meTilis 
spirtis gamoklebiT, momwamvlelebi ar arian.

xis spirti, meTilis spirti (meTanoli) CH3OH, uma
rtivesi erTatomiani spirtia. mas didi xnis ganmavlobaSi 
Rebulobdnen xis mSrali gamoxdiT uhaero sivrceSi. 
pirvelad swored xis gamoxdis produqtebSi iqna 
aRmoCenili 1661 wels, mxolod ori saukunis Semdeg 
(1834 w.) gamoyves igi sufTa saxiT da daadgines misi 
formula. Semdgom periodSi (1960 wdan) meTilis 
spirts awarmoebdnen daxSul aparatebSi wyalbadisa 
(2H2) da gazis (CO) sinTeziT, 200-3000C temperaturaze 
gaxurebiT, 4 – 15 mpa wnevis pirobebSi da Sesabamisi 
katalizatoris (TuTiis ZnO da spilenZis CuO oqsidebis 
narevi) TanaobiT. dRevandel pirobebSi is sxva mravali 
meTodiTac miiReba: WianWvelamJavas marilis Termuli 
daSla, meTanis arasruli daJangva da sxv.

meTilis spirts mravalmxrivi gamoyeneba aqvs. orga
nul qimiaSi is cnobilia, rogorc gamxsnel. iyeneben 
formaldehidis da formalinis sawarmoeblad, romelic 
Tavis mxriv gamoiyeneba karbamidformaldehidis da 
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fenolformaldehidis fisebis misaRebad. maTi didi 
raodenoba moixmareba Tanamedrove laqsaRebavebis (maT 
Soris  samxatvro daniSnulebis) dasamzadeblad, aseve 
iyeneben  ZmarmJavas  sawarmoeblad. 

maRali oqtanobis gamo meTilis spirts umateben 
Sigawvis Zravebis sawvavs da sxva mravali. amis gamo 
umetesoba ganviTarebuli qveyanebisa mas didi rao
denobiT  awarmoebs, mag.  2004 w.  germaniam  is awarmoa           
2 000 000 t.

meTilis spirti ufero siTxea, suniT da gemoTi is ar 
gansxvavdeba eTilis spirtisagan. duRilis temperaturaa 
66,50C, wyals da umetesoba organul gamxsnels ereva 
nebismieri proporciiT. haerTan qmnis feTqebadsaSiS 
narevs, dasaSvebi moculobiTi koncentraciaa 6,7236,5%, 
aalebis temperatura 110Cia. meTilis spirti Zlieri 
gamxsnelia, kargad xsnis fisebs, aseve   sxva mraval 
organul naerTs. amitom mas iyeneben spirtiani laqebis 
dasamzadeblad. samxatvro saqmeSi damoukidebeli saxiT 
is Zalian SezRudulad gamoiyeneba.

meTilis spirti Zlieri sawamlavia, mcire dozis 
miReba  (510 ml.) iwvevs mowamvlas, mometebuli rao de
noba  (30 ml.) ki momakvdinebelia. misi orTqli gacilebiT 
momwamvlelia,  vidre eTilis spirtis orTqli. miu
xedavad amisa, didi sifrTxiliT (maT Soris zogierT 
narevSi) misi gamoyeneba SesaZlebelia sarestavracio 
saqmeSi.

eTilis spirti C2H5OH miiReba saxamebelSemcveli, 
SaqarSemcveli produqtebis afuebiTa (damJavebiT) da 
Semdeg gamoxdiT, an sinTezuri gziT. didi raodenobiT 
iReben kartofilis, xorblis, yurZnisa da sxva 
xilisgan. sinTezuri gziT miiReba acetilenisgan, eTi
lenisgan Sesabamisi katalizatoris gamoyenebiT, aseve  
nedleulisgan, romelic Seicavs celulozas.

aRniSnuli siTxe mwveli gemoTi da sasiamovno su
niT gamoirCeva, Seicavs 410%mde wyals, romelic 
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SeiZleba movaSoroT meoradi gamoxdiT da miviRoT 
sufTa (absoluturi) spirti, duRilis temperaturiT 
78.30C. igi warmoadgens fisebis saukeTeso gamxsnels. 
cudad xsnis cxims, cvils da zeTs. Cveulebrivi 
mcenareuli zeTebidan mxolod abusalaTinis zeTs 
xsnis kargad. nebismieri proporciiT ereva wyals, 
qloroforms da glicerins. spirtis swrafadSrobadi 
laqebi mzaddeba Selaqis an sandarakis gaxsniT eTilis 
spirtSi, SefardebiT 1:3. kargi iqneba, Tu mas davamatebT 
plastifikatorad abusalaTinis zeTs.

eTilis spirtis Zalian saintereso da saWiro Tvisebaa 
is, rom mas SeuZlia Zveli zeTis afskis  linoqsinis 
gafueba, darbileba, romelic Semdeg advilad iwmindeba 
spirtSi dasvelebuli bambiT. amitom eTilis spirti 
warmoadgens saWiro naerTs, romelic gamoiyeneba 
zeTis saRebavebiT Sesrulebuli Zveli nawerebisa da 
zeTlaqiani  fenebis mosaxsneled. aRsaniSnavia isic, 
rom misma swrafma moqmedebam SeiZleba gamoiwvios 
xelovnebis nimuSis dazianeba. amitom gamoucdeli 
restavratoris xelSi igi saSiSia.  igive SeiZleba iTqvas 
eTilis spirtisa da skipidaris an  eTilis  spirtisa  da  
qsilolis  narevebis Sesaxeb.

eTilis spirti haerze msubuqia. Ria atmosferoSi 
iwvis Tavisuflad, molurjo aliT, naxSirorJangisa 
da wylis gamoyofiT. aalebis temperaturaa 180C. gamo
iyeneba rogorc nedleuli dieTilis eTeris, ZmarmJavas, 
qloroformis, eTilacetatis da sxvaTa sawarmoeblad. 
iyeneben medicinaSi, kvebis mrewvelobaSi, sarecxi, 
sawmendi saSualebebis, antifrizis, sawvavis da sxvaTa 
SemadgenlobaSi.

miuxedavad  imisa, rom alkoholuri sasmelebi cno
bilia  uZvelesi droidan, eTilis spirtis gamoxda dai
wyes me11 saukunidan  italiaSi. fisebis gamxsnelad is 
pirvelad gamoiyenes XVI saukuneSi. sasuraTe spirtiani 
laqebi farTod gamoiyeneboda XVIIXVIII saukuneebSi, 
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Tumca maT ar hqondaT iseTi gavrceleba da gamoyeneba, 
rogorc skipidarsa da zeTis laqebs.

buTilis spirti C4H2OH mkveTri sunis mqone siTxea, 
duRilis temperaturaa 110-1180C, ixsneba 12 wil wya
lSi. is SeiZleba SevurioT aromatul da alifatur 
naxSirwyalbadebs. xsnis naturalur da xelovnur fisebs. 
gamxsnelunarianoba meti aqvs, vidre eTilis spirts. misi 
orTqli momwamvlelia.

cikloheqsanoli C6H11 OH Sesqelebuli moyviTalo siTxea, 
duRilis temperaturaa 155-1650C, damaxasiaTebelia 
mkveTri suni. igi nela, Tumca mTlianad da Zlierad xsnis 
fisebsa da cximebs. misi moqmedebiT linoqsini fuvdeba, 
ijirjveba. mas moqmedebis gasaZliereblad xSirad 
umateben sxva gamxsnels. wyalSi ixsneba proporciiT 1:15.

13.6. ketonebi

ketonebi ewodebaT organul naerTebs, romelTa 
molekulebi Seicaven karbonilis (C=O) jgufs, romelic 
dakavSirebulia naxSirwyalbadis or radikalTan.

acetoni (CH3COCH3) ketonebis umartivesi warmo
madgenelia, romelic pirvelad aRmoaCines 1595 wels, 
TuTiis acetatis mSrali gamoxdiT. misi buneba da 
Sedgeniloba   dadginda 1832   wels. 1914  wdan mas iRe
bdnenen  xis merqnis dakoqsvis dros. Semdgom periodSi  
masze  gazrdilma  moTxovnilebam  stimuli  misca wa
rmoebis axali meTodebis SemuSavebas. Tanamedrove 
periodSi mas sxvadasxva meTodiT Rebuloben, maT Soris: 
xis mSrali gamoxdiT, kalciumis acetatis daSliT, 
izopropilis spirtis daJangviT, wylis orTqliT ace
tilenis hidra taciiT da sxv.

acetoni (laTinurad niSnavs Zmars,    adreul pe
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ri     odSi misagan iRebdnen  ZmarmJavas)  ufero, ga m
Wvirvale, moZravi siTxea, damaxasiaTebeli mkveTri 
suniT, duRilis temperaturaa 560C. misi gamoyenebis 
dros saWiroa sifrTxile, radgan advilad aalebadi 
da xanZarsaSiSia. acetonis Semcveloba haerSi 2,5%
dan 12,8%mde feTqebadsaSiSia. erTaderTi gamxsnelia, 
romelic ixsneba wyalSi da yvela sxva organul 
gamxsnelSi. acetoni Zlieri gamxsnelia. igi Zlierad 
moqmedebs linoqsinze, xsnis celulozaze, sxvadasxva 
xelovnur fisebze da sxv.

acetoni, rogorc gamxsneli, gamoiyeneba mrewvelobis 
mraval dargSi  denTis, laqebis, wamlebis warmoebaSi 
da sxv. igi gamosavali nivTierebaa mravali organuli 
naerTis sinTezisaTvis. mcired momwamvlelia, Zlierad 
aRizianebs sacremle garss, xangrZlivad misi sunTqva 
iwvevs Tvalis garsis anTebas, xolo misi orTqli susti 
narkotikuli moqmedebisaa. acetonisgan mowamvla ar 
iwvevs letalur Sedegs.

acetonis zeTi ori saxisaa  msubuqi da mZime. maTi 
miReba xdeba merqnis mSrali gamoxdiT. igi muqi feris 
siTxea, duRilis tenperaturiT 700Cdan 1300Cmde. imave 
Tvisebebis matarebelia, rogorc acetoni.

aRniSnuli jgufis gamxsnelebidan, aseve, cnobilia 
cikloheqsanoli,  meTilcikloheqsanoli  da sxv.

13.7. martivi da rTuli eTerebi

martivi eTerebi iseTi organuli naerTebia, ro me
lSidac ori radikali SeerTebulia Jangbadis atomiT. 
am jgufis warmomadgenelia eTilis eTeri (C2H5)2O, 
romelic swrafad aorTqlebadi siTxea. duRilis 
temperaturaa 34,50C. is kargad xsnis fisebs, sanTels da 
zeTebs. dieTilis eTerTan da haerTan warmoSobs narevs, 
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romelic xmauriT feTqdeba. ramdenadac igi advilad 
iSleba haerze da sinaTleze, misi Senaxva aucilebelia 
kargad daxurul saTavsSi. mis orTqls gaaCnia narko
tokuli zemoqmedebis unari. mas icnoben  me16 sau
kunidan. am jgufis warmomadgenelia aseve dioqsani, 
glikolis eTeri da sxv.

rTuli eTerebi miiReba organul mJavebze spirtebis 
moqmedebiT  eTerifikacia. isini ixsnebian wyalSi. 
ZmarmJavas rTuli eTeri kargad xsnis fisebs da 
celulozis nawarmebs. am jgufidan cnobilia meTi
lacetati, propilacetati, butilacetati, amila
cetati da sxva. amilacetati kargad xsnis zeTs, fisebs 
da nitrocelulozas. wyalSi ar ixsneba. miiReba navTidan 
sinTezuri gziT.

rZemJavas rTuli eTeri butiloqtati Znelad aor
Tqlebadi siTxea. is kargad  xsnis polivinacetatis fiss, 
romelic Semkvrelad gamoiyeneba samxatvro saqmeSi. 
misi gamoyeneba SeiZleba, aseve, Zveli laqis fenebis 
mosaxsnelad. qvemoT mocemulia organuli gamxsnelebis 
ZiriTadi maxasiaTeblebi, cxr. №14.

 organul gamxsnelTa ZiriTadi  maxasiaTeblebi  

     

cxrili №#N 14

organuli

gamxsnelebi

duRilis

temperat. 0C
aalebis

temperat. 0C
kuT. wona

g/sm2

1 2 3 4

alifaturi naxSirwyalbadebi:

petroliumis eTeri 40-60 <0 0,63-0,67

msubuqi benzini 60-100 <0 0,66-0,68
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1 2 3 4

benzini 100-140 <0 0,68-0,72

laqis benzini

(uaitspirti) 140-200 24-38 0,72-0,75

aromatuli naxSirwyalbadebi:

benzoli 80-81 -8 0,878

toluoli 109-115 7 0,864

qsiloli 130-142 23 0,857-0,862

solventnavTobi 120-180 21-23 0,81-0,91

dekalini 181-191 57,3 0,88-0,89

tetralini 205 78,2 0,972

qloriani naxSirwyalbadebi:

meTilqloridi 40-42 ar iwvis 1,328

qloroformi 61 ar iwvis 1,498

tetraqlormeTani 77 ar iwvis 1,609

tetraqloreTani 147 ar iwvis 1,601

pentaqloretani 159-162 ar iwvis 1,68-1,70

diqloreTileni 48-60 11 1,278

triqloreTileni 87-88 ar iwvis 1,571-1,579

tetraqloreTileni 121 ar iwvis 1,623

spirtebi:

meTili 64-65 6,5 0,791

eTili 78,3 22 0,802

propili 95-97 22

buTili 114-118 34 0,812

cikloheqsaloni 155-165 68 0,945
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rogorc aRiniSna, zemoT mocemuli rTuli organuli 
gamxsnelebis umravlesoba, SesaZlebelia, umetesad 
gamoviyenoT Zveli namuSevrebis restavraciisaTvis. 
Cveulebiv samxatvro saqmeSi maTi gamoyenebis saWiroeba 
iSviaTad warmoiSoba. am TvalsazrisiT sainteresoa 
qvemoT mocemuli gamxsnelebis monacemebi da maTi 

1 2 3 4

meTilcikloheqsaloni 170-180 68 0,930

diacetonalkoholi 150-165 45-46 0,930

ketonebi:

acetoni 56,1 -17 0,791

meTileTilketoni 76,6 -7 0,805

cikloheqsanoni 150-156 44 0,947

meTilcikloheqsanoni 165-171 45-50 0,919

martivi eTerebi:

dieTilini 34,5 0 0,715

glikoli 135 40 0,927

dioqsani 94-110 5 1,034

rTuli eTerebi:

meTilacetati 56-62 -13 0,932

propilacetati 95-102 14 0,900

biTilacetati 121-127 25 0,879

amilacetati 125-153 25-29 0,870-0,880

buTiloqtati 185-195 61 0,987-0,012

piridini 115,3 - 0,982
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daxasiaTeba, radgan isini advilad xelmisawvdomi arian 
 iyidebian samxatvro masalebTan erTad da mom wamvle
lobiTac ar gamoirCevian.

gamzaveblebis daniSnuleba igivea  gaxsnas fisi, zeTi 
da sxva makavSirebeli da Secvalos saRebavis sistemis 
fizikuri maxasiaTeblebi, kerZod misi konsistencia. 
gamzavebeli, rogorc wesi, warmoadgens organul 
gamxsnels, romelic swrafad orTqldeba. gamxsnelsa da 
gamzavebels Soris gansxvaveba ar arsebobs, aq saubaria 
ufro usafxTxo, naklebad momwamvlel saSualebebze, 
romelic gamoiyeneba yoveldRiuri moxmarebisaTvis.

saukeTeso   gamzavebels   warmoadgens    skipidari    (te
rpe  ntinis  zeTi),  romlis  Sesaxebac  zemoT da wvrilebiT 
visaubreT. igive xSirad gvxvdeba pinenis dasaxelebiTac, 
mis SemadgenlobaSi arsebuli naxSirwyalbadis saxelis 
mixedviT. Tumca pineni ufro sufTa saxesxvaobaa, xSi
rad is ormagi gamoxdiT mzaddeba. amis gamo is ga
fisebas, dasqelebas, feris Secvlas naklebad ganicdis 
da gamxsneli Tvisebebic maRali aqvs. gamoiyeneba 
Tanamedrove samxatvro laqebis dasamzadeblad.

lavandis zeTi eTerovani zeTia, romelsac Seicavs 
lavandis yvavili. is xarobs evropisa da amerikis mraval 
qveyanaSi. lavandis zeTi ufero an odnav moyviTalo, 
moZravi siTxea, damaxasiaTebeli surneliTa da mware 
gemoTi. is kargad ixsneba eTilis spirtSi. haerze 
advilad iJangeba da sqeldeba. aRniSnuli Tvisebisa da 
imis gamoc, rom sakmaod Zviri Rirs, mxatvrebi iSviaTad 
iyeneben.

uait-spiriti navTobis gamoxdis produqtia (150-2000C). 
damaxasiaTebeli aromatuli naxSirwyalbadebis suniT. 
is gamoiyeneba zeTis saRebavebis gasazaveblad. Znelad 
orTqldeba, amitom rogorc gamzavebels, mxatvrobaSi 
didi gamoyeneba ar aqvs (ix. laqis benzini).

gamzavebeli №1  es aris skipidarisa da uaitspirtis 
narevi SefardebiT 1:1. gamoiyeneba samxatvro zeTis 
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saRebavebis gasazaveblad. gamSrali saRebavebis mo
sa Soreblad, palitris gasawmendad da funjebis gasa
recxad.

gamzavebeli №2  igive uaitspiritia, navTobis ga
moxdis produqti mZime benzinsa da navTs Soris. ga mo
iyeneba palitris gasasufTaveblad da funjebis da
sarecxad.

gamzavebeli №3  warmoadgens gasufTavebul ua itspi
rits. mas moSorebuli aqvs aromatuli naxSirwyalbadebi, 
ris gamos misi gamxsnelunarianoba Semcirebulia, Tumca 
misi gamoyeneba ufro usafrTxoa.

gamzavebeli №4  igive pinenia, razedac zemoT sxva
dasxva kuTxiT gvqonda saubari.

gamzavebeli „sammagi“. warmoadgens Sesqelebuli, ga
mo TeTrebuli, rafinirebuli selis zeTis, damaras 
fisisa da skipidaris narevs. gamoiyeneba sxvadasxva mza 
saRebavis gasazaveblad.
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14. safuZveli xatwerisaTvis 

(xis dafa)

Tanamedrove xatweris teqnika efuZneba TiTqmis 
oriaTaswlian xatweris tradicias. xatweraSi uZvelesi 
droidanve arsebobda garkveuli Tanmimdevroba xatis 
weris dros. mTliani teqnologiuri procesi xatis 
Seqmnisa dayofilia ramdenime etapad: safuZvelis 
momzadeba (dafis SerCevamomzadeba), saRebavisa da 
gruntis momzadeba, dagruntva, mooqroveba  saWiro 
farTis dafarva oqros Txeli folgiT, saRebavis 
fenis datana  uSualod weris procesi, gamosaxulebis 
dafarva damcavi  feniT. zogierTi etapi, SesaZlebelia, 
Sesruldes sxva ostatis mier, magaliTad, xis 
dafis momzadeba da dagruntva. yvela xati, WrilSi 
Sesrulebidan gamomdinare, ramdenime fenisagan Sedgeba, 
Tumca Zi ri Tadi oTxia: xis dafa, grunti, saRebavis fena 
da damcavi fena (ix. Sesavali, zogadi saubari suraTis 
struqturis Sesaxeb). qvemoT mocemul WrilSi (nax. №7) 
kargad Cans fenebis ganlageba da raodenoba, romelic 
yovelTvis erTnairi ar aris.

namuSevris  mdgradobisaTvis  didi  mniSvneloba  aqvs xis 
dafas. zemoT aRniSnuli etapebidan umniSvnelovanesia 
sasurveli masalis SerCeva, damuSaveba da saTanado 
formis micema. mocemuli Tavi swored am sakiTxs exeba.

xatebi, iseve rogorc mTlianad uZvelesi dazguri 
ferweris nimuSebi, ZiriTadad, sruldeboda xis dafaze 
da bevri maTgani dRemde aris Semonaxuli, rac imaze 
miuTiTebs, rom Zvelma ostatebma kargad icodnen aRni
Snuli masalis Tvisebebi, damuSaveba da gamoyeneba. 
Sua saukuneebidan evropaSi xis dafaze Sesrulebis 
tradicia daeca da ferweraSi tilos qsovilma daikava 
gabatonebul adgili. rac Seexeba xatweras, aq xis masalas 
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ar daukargavs mniSvneloba, piriqiT, bolo xanebSi 
misadmi moTxovnileba gaizarda da dResac Seucvlelia.

nax. №7 fenebis ganlageba WrilSi: 

1 - xis dafa (me rqani), 2 - webos fena,  3 - tilo,  4 - grunti,  
5-6-7 -  saRebavi, mooqroveba, damcavi fena.

garda aRniSnulisa, xatwerisaTvis safuZvlad Sesa
Zlebelia, gamoyenebuli iqnas faneri, igive fir
ficari, romelic  mzaddeba sakmaod didi zomis xis 
firfitebisagan, romelTa ricxvi, rogorc wesi, gan
sxvavebulia. am firfitebs erTmaneTTan awebeben webos 
saSualebiT maRali wnevis hidravlikur wnexebSi. 
mxatvrobisaTvis specialur faners ar amzadeben. am 
daniSnulebiT SesaZlebelia, movixmaroT mxolod 
maRali xarisxis saaviacio faneri. faneri, rogorc 
wesi, midrekilia gaRunvisadmi. amitom misi gamoyenebis 
SemTxvevaSi sasurvelia misi dakvra qveCarCoze, gamagreba 
da dagruntva orive mxridan.
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xatwerisaTvis safuZvlad SesaZlebelia, movixmaroT 
sxvadasxva saxis e.w. xelovnuri xis masala. maT Soris 
xis naxerxis dapresviT miRebuli dafebi (e. w. dsp 
ДСП). is mzaddeba zogirTi jiSis naZvis xis naxerxis 
SewebebiT maRali wnevis pirobebSi, ris Semdegac miiReba 
sxvadasxva simtkicis da sisqis dafebi. maRali simtkicis 
naxerxis dafa saimedo da gamZle masalaa. tradiciuli 
xis dafebisagan gansxvavebiT, mas ar etaneba Wia, ar 
avaddeba sokovani daavadebiT. aseTi masala mSral 
pirobebSi ar aris midrekili gaRunvisadmi, Tumca 
Zalian  mgrZnobiarea nestisadmi  da Tu gamoyenebas ga
da wyvetT, is aucileblad unda daigruntos weboze 
damzadebuli carcis an TabaSiris gruntiT orive 
mxridan. SesaZlebelia,  dagru ntvis win gaiJRinTos cxe
li zeTiT.

dRevandel  pirobebSi  gamoiyeneba,  aseve,  qaRa l
disa    da sxvadasxva   masalis,     maT  Soris  Txilis na
WuWis, dapresviT  miRebuli dafebi (e.w. dvp da sxv.). 
isini gvxvdeba rogorc laminirebuli saxiT, ase ve 
mis gareSe. aseT masalas dRes farTod iyeneben av e
jis dasamzadeblad. cxadia, misi gamoyeneba Sei Zle
ba samxatvro daniSnulebiTac. es masalebi ar aris 
midrekili gaRunvisadmi, mdgradobas avlens ga r e
mo pirobebis mimarTac, SesaZlebelia, advilad mi
vceT sasurveli forma, Tumca aRsaniSnavia, rom maT 
gamoyenebas didi istoria ar aqvs da, amdenad, maTi 
moxmareba xatwerisaTvis garkveuli riskis matarebelia. 
maT Cven, ZiriTadad, viyenebT saswavlo daniSnulebiT, 
rac sruliad gamarTlebulia. mniSvnelovani xatweris 
nimuSebi sruldeboda da dResac sruldeba xis dafaze, 
romelic, rogorc zemoTac aRiniSna, am daniSnulebiT 
Seucvlelia.

ferweraSi tilo, rogorc safuZveli, uZvelesi 
droidan gamoiyeneboda. amaze miuTiTebs is erTeuli 
naSromebi, romlebmac Cvenamde moaRwia, maT Soris 
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uZ velesi ekuTvnis egviptis xanas, kerZod XIII sau
kunis (Cven w. aR.mde) dinastias. es namuSevrebi Cve
namde fragmentulad aris moRweuli. faiumis oa zisSi 
aRmoCenili portretebis nawili tilos qso vilzea 
Sesrulebuli. XVI saukunidan tilom, ro gorc safu
Zvelis masalam, saboolod daimkvidra gaba tonebuli 
adgili evropaSi, rac zeTis ferweris teqnikis gan
viTarebasTan aris dakavSirebuli. xatweraSi tilo, 
rogorc safuZveli, SezRudulad gamoiyeneboda Ta
visi mravali uaryofiTi Tvisebis gamo. sayovelTaod 
cnobilia misi higroskopuloba, mgrZnobeloba sinestis 
da temperaturis mimarT. igi, SeiZleba iTqvas, pirveli 
iwyebs gafuWebas suraTSi, rac sabolood iwvevs rogorc 
safuZvlis, aseve  suraTis dazianebas. imisaTvis, 
rom tiloze Sesrulebulma nawarmoebma didxans ga
Zlos, ukana mxridan ukeTeben erTgvar izolacias 
muyaosagan an fanerisagan, rac axdens mis gancalkevebas 
izolirebas garemo pirobebisagan. xatweraSi tilo, 
rogorc safuZveli, dRes praqtikulad ar gamoiyeneba. 
mas aq iyeneben xis dafaze dasakravad gruntis qveS, masze 
qvemoT gveqneba saubari.

xis dafis gamoyenebis istoria. mkvrivi da arc Tu mZime 
xis dafa, romelic advilad muSavdeba da iRebs sasurvel 
formas, uZvelesi droidan gamoiyeneboda, rogorc 
safuZveli dazgur mxatvrobaSi da, maT Soris  xatweraSi. 
xis dafaze Sesrulebuli namuSevrebi, romlebic mo
Rweulia Cvenamde, Sesrulebulia Zvel egvipteSi da 
miekuTvneba XXIIXVII saukuneebs Cven w. aR.mde. berZeni 
mxatvrebi, maT Soris pamfilosi da apelesi (Cven w.aR.
mde IVV ss.) xis dafaze werdnen. faiumis portretebi, 
romlebic Sesrulebuli aris enkaustikisa da temperis 
teqnikaSi, dawerili arian kedaris, kviparosis da sxva 
jiSis xis dafebze, rac mianiSnebs, rom es iyo sasurveli 
masala Zveli drois mxatvrebisaTvis. pliniusis Semo
qmedebidan Cans, rom im droisaTvis yvelaze metad 
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fasobda kviparosis, kedaris, zeiTunis, Savi xis masa
lisagan damzadebuli dafebi. avtoris monacemebiT, 
isini warmoadgenen saukeTeso jiSebs, romlebic Znelad 
lpebian da ar ganicdian daskdomas. igi mkvriv da gamZle 
jiSebs miakuTvnebs agreTve kakals, korpis muxas, wabls. 
Sua saukuneebis werilobiT wyaroebSi gvxvdeba sruliad 
gansxvavebuli CamonaTvali xis jiSebisa, romelTac 
gamoiyenebdnen samxatvro daniSnulebiT. Cenino Ceninis 
mixedviT, dafa damzadebuli unda iyos cacxvis, verxvis, 
bzis an tirifisagan. leonardo da vinCis rekomendaciiT, 
ki sasurvelia, am mizniT gamoviyenoT kviparosis, kaklis 
da msxlis masalisagan damzadebuli dafa. vazari Tavis 
CanawerebSi miuTiTebs, rom veneciuri skolis mxatvrebi 
upiratesobas aniWebdnen muxas.

motanili  mosazrebis  siswore  an   upiratesoba     Sei
Zleba dadgindes  ama  Tu  im  jiSis  xeze   Zvel    droSi   
Se srulebuli naxatebis dRevandeli mdgomareobis mi
xedviT. amisaTvis garegnuli daTvalierebis garda, 
aucilebelia, moxdes gamoyenebuli xis masalis Ses
wavla mikroskopis qveS, imis gansasazRvrelad, Tu 
rogor Semoinaxa xis ujredovani qsovili an rogori 
saxis cvlilebebi ganicada. miRebuli monacemebis siste
matizacia mogvcems imis saSualebas, rom gavaanalizoT, 
Tu rogor pirobebSi ra jiSis xis masalis gamoyenebaa 
umjobesi. radgan aseTi sayovelTao kvleva ar arsebobs, 
amitom veyrdnobiT miaxloebiT monacemebs, romlis 
mixedviTac SesaZlebelia, ganisa zRvros, Tu romel 
qveyanaSi ra jiSis masalas aniWebdnen upiratesobas.

XIII saukunidan XVII saukunis bolomde italiaSi 
upiratesobas aniWebdnen verxvis xis dafas. wabli, fiWvi, 
muxa, kedari, kakali da zeiTunis xis masala gamoiyeneboda 
iSviaTad. holandiur mxatvrobaSi upiratesad muxa 
figurirebs. rac Seexeba cacxvs, kakals, fiWvsa da soWs, 
isini mxolod fragmentulad gamoiyeneboda. germaniaSi 
farTod iyenebdnen fiWvs, cacxvs, muxas. iSviaTad, 
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erTeul SemTxvevebSi gvxvdeba suraTebi Sesrulebuli 
verxvis, wablis, kaklis da soWis dafebze. safrangeTSi 
upiratesad iyenebdnen muxas, naklebad  kakals. ingli
sSic yvelaze gavrcelebuli masala muxa iyo.

xis dafas, romelsac mravali uaryofiTi Tviseba 
gaaCnia, samxatvro daniSnulebiT gamoyenebis win spe
cialurad amuSaveben. uZvelesi droidan eZebdnen 
sxvadasxva saSualebebs, raTa aRmoefxvraT es naklo
vanebebi. pliniusis nawerebidan irkveva, rom im periodSi 
ukve bevri ram icodnen sxvadasxva jiSis xis Tvisebebis 
Sesaxeb. ase magaliTad: soWi, romelic xarobs alpebis 
dasavleT nawilSi, gacilebiT faseulia, vidre aRmo
savleT mxareSi gavrcelebuli misi analogi. muxis 
moWra sasurvelia gazafxulze, am dros is naklebad 
skdeba, vidre zamTarSi. wablis gulisagan gamoWrili 
dafa gacilebiT magaria da ar skdeba. mikrobebisagan 
xis dasacavad mas JRenTavdnen kedaris, lavandis zeTiT 
da mware nivTierebebiT. avtori aRniSnavda, aseve, rom 
kviparosi aris gansakuTrebulad mdgradi sxvadasxva 
mweris mimarT. igi miuTiTebda, rom aseTi Tvisebebis 
matarebelia yvela mkveTri sunis mqone xis jiSi.

dafis damzadebis Sesaxeb cnobebi moipoveba XII 
saukunidan. am informacias vxvdebiT Teofiles naSromSi 
(presviteri Teofile  XII sSi mcxovrebi benediqteli 
beri, avtori Txzulebisa „sxvadasxva xelovnebaTa 
Sesaxeb“)  Tavi17, aRwerilia dafis nawilebis Sewepeba 
kazeiniT. avtori amtkicebs, rom aseTnairad Sewepebuli 
nawilebi gaSrobis Semdeg gamoirCeva didi simtkiciT da 
ar reagirebs tenisa da temperaturis cvalebadobaze.

Cenino Cenini iZleva rekomendacias, rom mcire zomis 
dafa SesaZlebelia, moixarSos wyalSi, ris Semdegac is ar 
daskdeba. misi azriT, saWiroa mcire zomis korZebisa da 
gafisebuli adgilebis amokveTa da am adgilebis amovseba 
weboSi areuli naxerxiT. rodesac xe kargad gamoSreba, 
Semdeg gadaekvreba tilo.
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leonardo da vinCi dafis momzadebisas miuTiTebs 
Semdeg Tvisebebze: is dafa iRuneba naklebad, romelic 
amoxerxilia xis CrdiloeTiT mdebare mxridan. 
SedarebiT Tanabarzomieri napralebiT xasiaTdeba 
iseTi xis masala, romelic izrdeba tyis ganapiras. Tu 
gvinda, rom xe ar daskdes, xangrZlivad unda vxarSoT 
Cveulebriv wyalSi. napralebi TanmimdevrobiT unda 
amovavsoT mastiqsiT, romelic gaxsnilia skipidarSi 
 aRniSnavs Semdeg leonardo da agrZelebs: mwerebis 
da mikrobebisagan dacvis mizniT saxatavi dafa 
saWiroa, gaiJRinTos moxarSuli zeTiT, ris Semdegac 
is gulmodgined unda gaiwmindos mSrali tiloTi. amis 
Semdeg masze xis SpateliT davitanoT grunti, romelic 
mzaddeba laqiTa da tyviis TeTras SereviT. rodesac 
grunti kargad gamoSreba, unda gairecxos ramdenjerme. 
zeTis gruntis es recepti leonardom dawera 1492 
wels. im epoqaSi, rodesac italiaSi kargad iyo cnobili 
holandiuri zeTis ferweris Sesaxeb.

cnobilia, aseve, rom xis dafebs mwerebisa da baqte
riebisagan dasacavad usvamdnen niors. rogorc Cans, 
is xels uwyobda, aseve, gruntisa da saRebavis fenis 
zedapirze mikrobas.

XV saukuneSi niderlandebSi samxatvro masalis 
saamqroebi yuradRebas aqcevdnen mxatvrebs, rom maT 
damuSavebuli, stabilizebuli, gamomSrali muxis dafebi 
gamoeyenebinaT saxatavad. antverpenis gildiis wevrebi 
xis dafis meore mxares damRas asvamdnen imis niSnad, rom 
is uproblemo iyo.

xis anatomiuri aRnagoba. xe masalis an mcenareuli xis 
merqnis ZiriTad Semadgenel nawils Seadgens ujre
dSorisi  mcenareuli boWko anu celuloza. xis merqnis 
struqturis Seswavla SesaZlebelia ele qtronuli 
mikroskopisa da rentgenografis gamoyenebiT. misi 
Semadgeneli makromolekulebis zomebi sinaTlis tal
Ris sigrZisaa da misi Seswavla Cveulebrivi optikuri 
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mikroskopiT SeuZlebelia.
xis qsovili yalibdeba kambiumis Sris cocxali ujre

debis gayofiT. axlad Camoyalibebuli celulozas 
qsovili rbilia,  radgan  misi Semadgeneli axali ujre
debis kedlebi Txeli da rbilia. axalaxali qsovilis 
fenis CamoyalibebasTan erTad, rac iwvevs xis sisqeSi 
zrdas, Zveli ujredebi, romlebic ikvebeba merqanSi 
arsebuli napralovan sistemaSi moZravi xsnarebiT, 
TandaTan magrdeba da mkvrivdeba. saboolod xsnaris 
mimwodebeli arxebi iketeba mkvdari ujredebiT, 
romelic gaumtari xdeba. ase yalibdeba xis magari nawili, 
romelSidac zrda aRar mimdinareobs.

nax №8. xis aRnagoba ganiv WrilSi (wliuri rgolebi, 
radialur-sxivur agebuleba) da ficris amo xe rxvis sami 
varianti.

xis qsovilis ZiriTad saxeobebs, romlebic sxva
dasxva zomisa da funqciis ujredebisagan Sedgeba, 
SesaZlebelia davakvirdeT, Tu xes gavWriT ganiv Wri
lSi, RerZis marTobulad. SigniT vertikaluri Re rZis 
garSemo ganlagebulia gulis e. w. mili, diametriT 1 
sm. farglebSi, romelic Sedgeba yvelaze rbili qso
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vilisagan, gamoirCeva muqi SeferilobiT da warmoadgens 
yvelaze naklebad Rirebuls. is gakveTilia napralebiT, 
romelTac radialursxivuri ganlageba aqvT. dafa, 
romelic samxatvro daniSnulebiT unda gamoviyenoT, 
ar unda Seicavdes xis aRweril nawils. Semdeg modis 
xis ZiriTadi nawili  guli, an e. w. birTvi, romelic xis 
yvelaze myari da mkvrivi nawilia. is Sedgeba mkvdari 
ujredebisagan da masSi zrda aRar mimdinareobs. guli 
gamoirCeva muqi SeferilobiT. es nawili yvelaze 
mkveTrad gamoxatuli aqvs muxas, kakals, msxals, vaSls, 
akacias da sxv. naklebad SesamCnevi guliT gamoirCeva 
cacxvi, naZvi, soWi da sxv. 

gulsa da xis periferiul nawils Soris ganlagebulia 
merqnis cila, romelic Sedgeba cocxali ujredebisagan. 
is Ria Seferilobisaa da xis sakmaod magari da mkvrivi 
nawilia. es nawilic gakveTilia radialuri ganlagebis 
uwvrilesi napralebiT, romlebic, gulisagan gansxva
vebiT, Riaa da xels uwyobs mkvebavi xsnarebis moZraobas. 
amis gamoa, rom gulisagan gansxvavebiT cila advilad 
Sreba. napralebi amcireben xis simtkices da xels 
uwyoben ficris zedapirul daskdomas. ficari romelic 
amoxerxilia tangesurad anu xis RerZis marTobulad, 
advilad Sreba aRniSnuli napralovani sistemebis 
gadakveTis gamo, xolo radialurad (gaswvrivad) 
gamoWrili  masala SedarebiT gvian Sreba. merqnis 
cilovani nawilis Semdeg periferiisaken ganlagebuli 
aris kambiumis Txeli fena, romelic moTavsebulia 
merqansa da qerqs Soris da avsebulia mkvebavi 
nivTierebebiT da nazi, cocxali ujredebiT. rodesac 
xes qerqs vaZrobT, es nazi Sre iSleba da SigTavsi 
gadmoiRvreba. swored aq warmoiSoba axali ujredebi da 
xdeba sisqeSi zrda  gazafxulisa da zafxulis namati, 
rac aisaxeba wriuli rgolebis saSualebiT. es rgolebi 
kargad moCans nebismieri xis gadaWril zedapirze. am 
fenis saSualebiT vrceldeba, ZiriTadad, mkvebavi 
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nivTierebebi fesvebidan foTlamde. kambiumis fenas, 
rogorc aRiniSna, ekvris xis qerqi  lafani, romelic 
icavs xes temperaturuli ryevebisa da sxva atmosferuli 
zemoqmedebisagan.

cnobilia 1500mde jiSis xe. sxvadasxva saxeobis 
xes misTvis damaxasiaTebeli ujredebis agebuleba da 
struqtura aqvs, amitom mikroskopis saSualebiT uSe
cdomod SeiZleba ganisazRvros xis jiSi.

merqani, romelic xis ZiriTadi Semadgeneli nawilia, 
sxvadasa formisa da zomis ujredebisagan Sedgeba, rac 
damokidebulia xis  zrdis  Taviseburebebze.   gazafxulze, 
rodesac xe aqtiurad izrdeba, namati metia da ujredebis 
kedlebi Txelia, vidre zafxulze Camoyalibebuli 
ujredebisa. amis gamo xSirad ficris sapirispiro mxares 
sxvadasxva sididis ujredebia ganlagebuli, romlebic 
warmoqmnis araTanabari simtkicis qsovilebs, rac iwvevs 
masalis gamrudebas.

xe-masalis higroskopuloba. xis ujredovani qso
vili Sedgeba  50 %  celulozisagan, 2326 % gemi
celulozisagan, romelic naxevrad celulozas war
moadgens, sadac Camoyalibebis procesi bolomde ar 
aris misuli da 2427 % ligninisagan. garda CamoTvlili 
myari nivTierebebisa, ujredovani qsovili Seicavs 
wyals, romelic did gavlenas axdens xis simtkiceze. 
Warbi raodenobis wyali xels uwyobs sidamplis 
gamomwvevi mikrobebis gavrcelebas, aseve xemasalis 
midrekilebas dabrecvisa da daskdomisadmi. amitomaa, 
rom xis higroskopuloba (wylis nestis Sewovis unari) 
warmoadgens erTerT mizezs masze Sesrulebuli sura
Tebis gafuWebisa.

xis merqani ramdenime sxvadasxva simkvrivisa da si
magris nawilisagan Sedgeba: guli, merqnis ci la. isini, 
Tavis mxriv, gansxvavebuli simtkicis ujre debis 
qsovilisagan agebuli wriuli rgolebiTaa warmo
dgenili. dafis datenianebisa da gaSrobis mimarT 
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mis Semadgenel nawilebs gansxvavebuli reaqcia aqvT, 
rac maTi araerTgvarovani SekumSvagafarToebiT 
gamoixateba. es ki xSirad zedapiris danapralianebas da 
daskdomas iwvevs.

xis merqnis simtkice. xis merqani normalur pirobebSi 
mtkicea   ganusazRvreli   drois    manZilze   da misi 
ga m Zleoba damokidebulia garemo pirobebis cva
lobadobaze. kli maturi  pirobebi  gansazRvravs merqnis 
sawyis age bulebasa da simtkices. garda imisa, rom xis 
jiSebis mixedviT merqnis  maCveneblebi  gansxvavebulia,  
isini gansxvavdebian imis gamoc, rom sxvadasxva regionSi 
gansxvavebul klimatur pirobebSi izrdebian. amitom 
ara Tu did qveynebSi, romlebic ramdenime klimatur 
sartyelSia ganlagebuli, saqarTveloSic ki sxvadasxva 
regionSi erTidaigive jiSis xes mniSvnelovnad gansxva
vebuli Sedgenilobisa da simtkicis merqani uyalibdeba. 
zogadad, Cveni klimatisaTvis yvelaze gamZled iTvleba 
muxis masala, romelic meti simtkiciT gamoirCeva. 
naklebi gamZleobiTa da simtkiciT gamoirCeva verxvi. xe, 
romelic Seicavs damcvel nivTierebas taninisa da fisis 
saxiT, metnaklebad daculia mwerebis, mavne mikrobebisa 
da sokosagan. es damcavi nivTierebebi, romlebic xis 
masalas aZlevs muq Seferilobas, mdebareobs gulSi. 
Sesabamisad, muqi merqani SesamCnevi, gamorCeuli guliT, 
meti simagriTa da simtkiciT xasiaTdeba.

xe, romelic saSualo asakisa da, amave dros, zomieri 
garSemowerilobisaa, iTvleba ukeTes masalad. radgan 
gadaberebuli xis merqani, romlis didi nawili mkvdari 
ujredebiTaa agebuli, midrekilia lpobisadmi. xolo 
axalgazrda xe didi raodenobiT Seicavs mwerebis, 
sokosa da mikrobebis mkvebav nivTierebebsa da advilad 
izidavs maT.

xis dafa (ficari). xatebi kvercxis temperis teqnikiT, 
rogorc wesi, iwereboda xis dafaze, rogorc saqa
rTveloSi, ise  evropis qveynebSi uZvelesi droidan 
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dRemde. maTma umetesma nawilma saukuneebs gauZlo da 
Cvenamde moaRwia. mraval dadebiT TvisebebTan erTad xis 
masalas, rogorc zemoT aRvniSneT, bevri naklovanebac 
aqvs, rac aiZulebs mxatavrs, didi yuradReba dauTmos, 
rogorc masalis SerCevas, aseve mis damuSavebas.

xisagan damzadebuli dafa reagirebs haeris teni
anobaze, ris gamoc moculobaSi periodulad izrdeba 
da mcirdeba. Sesabamisad, is imyofeba ganuwyvetel, 
Tumca TvaliT SeumCnevel moZraobaSi, romelic mima
rTulia wriuli rgolebis marTobulad da maqsimum, 
SesaZlebelia, miaRwios dafis zomis 4 %s. wlebis 
gasvlasTan erTad es moZraoba mcirdeba da yuradRebas 
aRar imsaxurebs. Tumca sxvadasxva wyaroebi miuTiTeben 
sxvagvar Sedegze, romelic miRebuli iqna XIIXVIII 
saukuneebSi daweril xatze dakvirvebiT da aRniSnaven, 
rom SefardebiTi tenianobis cvalebadobiT gamowveuli 
dafis moculobiTi zomebis cvlileba saukuneebis 
gan ma vlobaSi grZeldeba. bunebrivia, rom aseTi 
xangrZlivi moZraoba gamoiwvevs gruntis dabzaravs da 
daanapralianebs mas. rac saboolod suraTis dazianebiT 
damTavrdeba. imisaTvis, rom ar daziandes gruntisa 
da saRebavis fenebi, dafas wina saxatav mxares awebeben 
qsovils. XVIXVII saukuneebSi am saqmisaTvis iyenebdnen 
selisagan damzadebul naWers. Semdgom saukuneebSi 
iSviaTad, magram mainc gamoiyenebdnen qaRalds. XIX 
saukunidan am daniSnulebiT ZiriTadad tilos uxeSi 
qsovili gamoiyeneba. tilos akraven rogorc nawil
nawil, dabzarul an gadabmis adgilas, aseve  mTlianad 
wina saxatav mxares.

sasurvelia, rom movaxdinoT dafis konservacia 
meore mxridanac tenis gamZle inertuli nivTierebebiT, 
rogoricaa, magaliTad, cvili an Sesabamisi laqi da, 
rac mTavaria, iseTi xis masala unda iqnas SerCeuli, 
romelic umniSvnelod aris midrekili moculobiTi 
gafarToebisadmi.
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aRsaniSnavia, rom dafa reagirebs rogorc sezonur 
klimatur ryevebze (yinva, sicxe da sxv.), aseve raime 
konkretuli SemTxvevis gamo warmoqmnil gansakuTre 
bul pirobebze, romelic xangrZlivad grZeldeba. am 
TvalsazrisiT gamoirCeva wiwvovani xeebis masala, 
romelebic fiss Seicavs didi raodenobiT da naklebad 
reagirebs garemo pirobebis cvlilebaze, vidre fo
Tlovani xisagan damzadebuli dafebi. aseve naklebad 
icvlis zomebs Zveli, kargad gamomSrali masala, 
vidre axlad daxerxili, romelic wyals Seicavs didi 
raodenobiT.

xis Srobis procesi mimdinareobs ramdenime wlis 
ganmavlobaSi. dasawyisSi mas aSroben mrgvali morebis 
saxiT, Semdeg xerxaven da ficrebs aSroben xangrZlivad. 
Sroba SesaZlebelia ramdenime dReSic moxdes cxeli 
haeris daberviT, magram am gziT miRebuli masala ar 
gamoirCeva xarisxiT. holandieli ostatebi xatavdnen 
Zveli gemebidan aRebuli, gamoxarSuli muxis dafebze. 
amitom gamoirCeva maTi suraTebi didi simtkiciT.

Zveli droidanve cnobili iyo, rom saukeTeso 
saSualebas warmoadgenda xis moxarSva wyalSi. es 
meTodi SeiZleba gamoviyenoT patara zomis dafebis 
SemTxvevaSi. Zvel  meTods  warmoadgens  dafis Cadeba 
1000C gacxelebul selis zeTSi, xeSi arsebuli wyali 
orTqldeba da mis adgils iWers zeTi, romelic SemdgomSi 
haeris zegavleniT magrdeba da myardeba. amrigad 
momzadebuli dafa absoluturad inertulia garemo 
pirobebis mimarT. Tanamedrove pirobebSi arsebobs 
mravali xelovnuri nivTiereba, maT Soris xelovnuri 
fisebi (alkidebi, formaldehidebi), romliTac xis 
gaJRenTvis Semdeg miiReba absoluturad myari, gamZle 
da mtkice masala.

fizikurmeqanikuri TvisebebiT ficrebi gansxvavde
bian daxerxvis wesis mixedviT. ganasxvaveben daxerxvis 
sam wess: radialuri, tangencialuri da gamkveTi. 
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radialuris SemTxvevaSi mkveTi sibrtye gadis centrze 
merqnis gaswvriv. tangencialuri iseTi kveTia, rodesac 
sibrtye gadis centridan moSorebiT (ramdenime san
trimentiT), magram imave merqnis gaswvriv. gamkveTi, 
rogorc sityva gviCvenebs, merqnis RerZuli nawilis 
perpendikularulia.

dafebi xatwerisaTvis umetes SemTxvevaSi mzaddeba 
tangencialurad daxerxili ficrebisagan romlebic 
Seicaven gulis nawils da axalgazrda periferiul 
qsovilebs.  rogorc  zemoTac aRiniSna isini gansxva
vebuli simtkicis arian, ris gamoc araTanabrad 
reagireben garemo pirobebis zemoqmedebaze, rac xSirad 
maTi gaRunviT mTavrdeba. iSviaTad gvxvdeba radialurad 
daxerxili dafebic.

centraluri da periferiuli nawilebis erTgva
rovnebiT xasiaTdebian cacxvi da aryis xe, amitom isini 
naklebad arian midrekili gaRunvisadmi. am niSniT maTTan 
axlos dgas naZvic.

tenis Semcvelobis mixedviT arCeven ficris oTx 
mdgomareobas: 1. oTaxis mSrali, tenianoba 812 %. 2. 
haerismSrali, tenianoba 1218%. 3. naxev rad mSrali, 
tenianoba 1823 %. 4. nedli, tenianoba 23 %ze meti. 
ficris maRali tenianoba da haeris maRali temperatura 
warmoadgens im pirobebs, romlis drosac xaroben 
sxvadasxva sokovani mcenareebi, Cndebian Wiebi da 
mikroorganizmebi, romlebic xels uwyoben merqnis 
dalpobas da daSlas.

xis dafa SesaZlebelia iyos mTliani an ramdenime 
naWrisagan Sedgebodes (nax №9). iTvleba, rom Tu dafa 
Sedgeba sami, oTxi an meti nawilisagan  damoukidebeli 
ficrisagan, kargad aris Sewepebuli da gamagrebuli 
ukana mxridan, SedarebiT myaria, vidre erTi mTliani 
ficrisagan damzadebuli dafa. aseTi dafebi ar arian 
midrekili daRunvisa da daskdomisadmi.
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nax. №9 ramdenime viwro ficrisagan damzadebuli xis 
dafa; 

1. ukana mxare - gamagrebiT. 
2. wina mxare Ca Rrmavebuli nawiliT (samuSao moedani).

Zvel  droSi   xis   dafas  yovelTvis  amzadebda gamo
cdili ostati, romelmac kargad icoda xis fizikur
qimiuri Tvisebebi da damuSavebis Taviseburebebi. Ta
namedrove pirobebSi xatmweri aRar amzadebs dafas, is 
mas SeiZens Sesabamis sawarmoSi. codna, sifxTxile da 
gamocdileba aris mTavari, riTac unda ixelmZRvanelos 
xatmwerma dafis SerCevisas  xe unda iyos naklebad 
fisiani, ar unda hqondes totebi da sxv.

xis gamrudebis Tavidan asaSoreblad garda zemoT 
aRwerilisa, sxvadasxva meqanikuri saSualebac gamoi
yeneba. magaliTad, Zveli drois xatmwerebi dafebs 
ukana mxridan solebiT amagrebdnen, igive saSualebebi 
gamoiyeneba dResac. SedarebiT karg Sedegs miviRebT, 
Tu dafebs gavamagrebT xis moZravi ZelebiT an solebiT, 

1 2
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maTi ganlageba da raodenoba damokidebulia ficris 
zomaze da masalis xarisxze.

nax. №10 dafebis gamagrebis sxvadasxva varianti: 

1. sami paraleluri moZravi koWiT. 

2. vertikaluri da horizontaluri koWebis bade. 

3. igive, naklebi sixSiriT da sxvagvari ganlagebiT.

didi zomis dafebi, romlebic SedarebiT midrekilia 
gaRunvisadmi, sasurvelia, gamagrdes xis moZravi ko
Webisagan mowyobili erTgvari badiT  parketaJiT, 
romelic keTdeba dafis ukana mxares (nax.10). gamagreba 
ewyoba wliuri rgolebis gaswvriv uZravad mikrobili 
xis koWebiT  ZelebiT, romelSidac amoRebul sica
rieleebSi Tanabari daSorebis, Tavisuflad gayrilia 
horizontaluri mimarTulebis imave sididis koWebi. 
aseTi damcavi saSualebiT dafas SeuZlia imoZraos 
wriuli rgolebis marTobulad garkveul sazRvrebSi. im 
SemTxvevaSi, Tu horizontaluri koWebic uZravad iqneba 
mimagrebuli, dafa aucileblad daskdeba. Tu dafebi 
mcire zomisaa da masala kargad aris SerCeuli, rogorc 
wesi, martivi horizontaluri, moZravi xis solebiT 

1 2 3
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gamagreba sruliad sakmarisia.
mrgvali xis morisagan ficris amoRebas da dafis 

damzadebas sxvadasxva saxis mWreli iaraRi esaWiroeba. 
Zvel droSi gamoiyeneboda solebi da sxv. Tanamedrove 
teqnologia iZleva imis saSualebas, rom Tanabari sisqis 
dafa amoixerxos xis moridan. xis dafebi sxvadasxva 
formisa da zomisaa Sesabamisi xatis dasawerad. xis 
safuZveli momrgvalebuli zeda TaviT wmindanis 
mTlianad gamosaxatavad mzaddeba. umetes SemTxvevaSi 
dafas sworkuTxa forma aqvs.

dRevandeli iaraRebiT advilad xdeba CaRrmavebis 
gakeTeba anu amaRlebuli nawilis, CarCos gamoWra da
fis wina mxridan. CaRrmavebul anu swor nawilze e.w. 
mindorze xdeba suraTis dawera. aqve ewebeba tilos 
naWeric. CaRrmavebis sisqe 11,5 smia. rac Seexeba CarCos 
anu dafis amaRlebul nawils, misi zomebi da forma 
sxvadasxva saukuneSi sxvadasxva iyo da monacvleobda 36 
sms Soris, zogjer CarCos saerTodac ar ukeTebdnen. 
dafis sisqe saSualod 3,54,5 smia.

masalis SerCevisas saWiroa sxvadasxva jiSis xis Tvi
sebebis codna. amis sailustraciod sxva mravalTan 
erTad imis aRniSvnac sakmarisia, rom leonardos 
„jokonda“ dawerilia alvis xis mTlian dafaze, romelic 
ukana mxridan ar aris gamagrebuli da arc dagruntulia. 
miuxedavad amisa, masze ar SeimCneva dazianebis kvali. 
es ar aris gasakviri, Tu gaviTvaliswinebT, avtori 
ra did codnas flobda da rogor arCevda masalas 
namuSevrebisaTvis.
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15. grunti xis dafisaTvis

dagruntva gulisxmobs im zedapiris damuSavebas, 
romelic gansazRvrulia dasaxatad (dasawerad). pro
cesi iTvaliswinebs samuSao farTobis mosworebas, 
erTnairi simtkicis, simkvrivisa da gansazRvruli feris 
micemas. am mizniT gamoiyeneba sxvadasxva makavSirebeli, 
Semavsebeli da feris mimcemi komponenti.

dagruntuli, xatwerisaTvis momzadebuli adgili 
gamoirCeva erTgvarovani, absoluturad swori, mtkice, 
magram, amave dros, garkveulwilad elastikuri da 
odnav xorkliani, arakriala zedapiriT. gruntis fena 
ewinaaRmdegeba makavSireblis gaJonvas saRebavis fenidan 
safuZvlisaken, amave dros, ganamxoloebs saRebavis fenas 
safuZvlisagan da, rac yvelaze mTavaria, icavs saRebavis 
fenas dazianebisagan.

moTxovnebi, romelsac mxatvari uyenebs grunts, 
SesaZlebelia, Semdegnairad CamovayaliboT: gruntis 
fena unda iyos mkvrivi da elastikuri, raTa gauZlos 
fi zikurmeqanikur datvirTvas  dafis SekumSva
gafarToebasTan dakavSirebul moZraobebs. grunti 
mtkiced, myarad unda iyos damagrebuli safuZvelze. 
mas unda Seswevdes unari, miimagros Tavis zedapirze 
saRebavis fena, amave dros, ar unda Seicavdes iseT 
nivTierebas, romelic uaryofiTad imoqmedebs saRebavis 
Semadgenlobaze  feris Secvla, daJangva da sxv. 
gruntis zedapirs  unda  hqondes sasurveli myari fe
ri, ramdenadac igi uSualod monawileobs suraTis 
koloritis SeqmnaSi.

gruntisaTvis feris mimcem masalad iTvleba TeTra, 
sxvadasxva feris oxra da sxva pigmenti, imis mixedviT, 
Tu ra feris micemaa ukeTesi saxatavi zedapirisaTvis. 
makavSireblad gamoiyeneba saxamebeli, puris fqvili, 
tyavisa da Tevzis webo, Jelatini, kazeini, Srobadi zeTi, 
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fisi, sinTetikuri nivTierebebi da sxva. Semavseblad da 
igive feris mimcemad iyeneben TabaSirs, carcs, kirqvas 
(Camqrali kiri), kaolins da sxv.

makavSirebeli nivTierebis Semadgenlobis mixedviT 
gruntebi iyofa Semdeg saxesxvaobebad: zeTis, na xe vrad
zeTis, webos, naxevradwebos (emulsiuri), sinTetikuri 
da sxv. gruntis Tvisebebi metwilad ganisazRvreba 
SemakavSireblis TvisebebiT da ZiriTadad mis saxels ata
rebs. garda aRniSnulisa, gruntis xasiaTs da Tvisebebs 
gansazRvravs Semavsebeli masala. Semavseblad sxvadasxva 
qveyanaSi gansxvavebul masalebs iyenebdnen.

italiaSi gruntis dasamzadeblad, ZiriTadad, Ta
ba Sirs iyenebdnen, romelsac Srobis procesis gasaxan
grZliveblad webosTan erTad meti raodenobis zeTs 
amatebdnen. CrdiloeTis qveynebSi (holandia da sxv.) 
am mizniT carci gamoiyeneboda. Zvel ruseTSi xatwe
risaTvis ZiriTadad carcis gruntebs amzadebdnen, 
romelsac levkasi hqvia, levkasi berZnulad “TeTrs“ 
niSnavs. saxelwodeba Sua saukuneebidan damkvidrda, 
is mzaddeba carcis, Tevzis an tyavis webosa da mcire 
raodenobiT selis zeTisagan. gasagebi mizezebis gamo 
CvenSi aRniSnul termins xSirad yovelgvari gruntis 
sinonimad iyeneben.

italiel ostats Cenino Ceninis aRwerili aqvs, Tu 
rogor muSaobdnen ita lieli cnobili mxatvrebi (joto 
da sxvebi) da ra masalebs iyenebdnen. aqedan vigebT, rom 
webos gruntisaTvis ZiriTad Semavseblad TabaSirs 
iyenebdnen, romelsac saTanadod gasufTavebul xis 
dafaze  6 fenad adebdnen. Semdeg zedapirs moa kri
alebdnen (moxvewdnen) da defeqtis SemTxvevaSi mas 
avsebdnen. sabolood sufTa webos saizolacio feniT 
faravdnen an kvercxis temperas usvamdnen.

Tavis nawerebSi gruntis momzadebis Sesaxeb Cenino 
Cenini iZleva rCevas, rom suraTisaTvis upirvelesad unda 
SevarCioT kargad gamomSrali xis dafa da gavukeToT mas 
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zedapirze jvris formis CanaWdevebi, romelic saWiroa 
gruntis ukeTesad dasamagreblad. aseT xorklian 
zedapirze Cenino usvams webos Txel fenas, romlis  
gaSrobis  Semdeg  akravs  masze tilos.  amis Semdeg ze
dapirze daaqvs gruntis ramdenime fena, romelic 
Sedgeba webos wyalxsnarisa da kargad gasufTavebuli 
TabaSirisagan. dasawyisisaTvis zedapirze usvams Seda
rebiT uxeSi TabaSiris or fenas mcire SualediT, xolo 
Semdeg kidev wvrildispersiuli masa lis 6 fenas. Semdeg 
igi xvews (akrialebs) zedapirs da SemorCenil forebs 
avsebs webos an kvercxis temperis feniT.

aRwerili meTodiT damzadebuli grunti gamoirCeva 
didi simtkiciT da, darwmunebiT SeiZleba iTqvas, rom 
dResac ki Znelia sxva iseTi receptis dasaxeleba, 
romelic ufro gamZle, ufro srulyofil da ukeTesi 
maxasiaTeblebis grunts mogvcems. Sua saukuneebis 
gruntebis nawili damzadebuli iyo sxvagvarad. maT did 
umetesobas ar gaaCnia Sualeduri tilos fena, ramac 
gaauaresa suraTis Semdgomi  mdgomareoba.  alpebis 
Crdi  loeTiT mdebare qveyanebSi, rogorc aRiniSna, 
TabaSiris magivrad iyenebdnen carcs, romelic tol
fasovan Semcvlelad moixsenieba.

Tu Ceninis miTiTebis mixedviT davamzadebT grunts, 
es dResac ar CaiTvleba Secdomad. mTavaria, davicvaT 
proporcia Semadgenel komponentebs Soris, romlis 
Sesaxeb Cenini detalurad ar saubrobs. damwyebi mxa
tvrebi, rogorc wesi, ver icaven webos wyalxsnaris 
koncetracias da xSir SemTxvevaSi webos meti rao de
nobiT umateben, rac suraTis dazianebas naadrevad 
iwvevs. gruntSi saWiro komponentebis koncentracia 
ganisazRvreba moculobiTi proporciiT.

webos grunti xis dafaze. webos gruntis dadeba xis 
dafaze sruldeba Semdegi TanmimdevrobiT da pro
porciis dacviT: 1. 1 litr civ wyalSi unda mova
TavsoT 50 g. Jelatini,   igi  wyals  Seiwovs  da  gai ji
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r jveba,  ris  Semdagac movaTavsoT wylis abazanaze 
500C temperaturaze webos srul gaxsnamde. miviRebT 
erTgvarovan sirofisebul masas. 2. gavasufTaoT 
dafis zedapiri,  movaSoroT WuWyi, cximovani laqebi da 
msubuqad movxvewoT. saxatav zedapirze mWreli iaraRiT 
amovWraT jvris formis CaRrmavebebi, Semdeg dafa 
orive mxridan davfaroT imave koncetraciis Jelatinis 
wyalxsnaris Tanabari, Txeli feniT da davayovnoT 
gaSrobamde. 3. dafis gaSrobis da ara  sruli gamoSrobis 
Semdeg wina saxatavi mxridan davakraT tilos naWeri. 
am mizniT yvelaze misaRebia Txeli selis qsovili. 
ar SeiZleba, gamoviyenoT sqeli mkvrivi qsovili, 
radgan webos wasmisas forebSi rCeba haeri, romelic 
xels uSlis mis mkvrivad da Tanabrad mikrobas dafis 
zedapirze. tilos xmareba ar aris saWiro fanerisa da 
xelovnuri dafis gamoyenebis SemTxvevaSi. aseT dros 
mTavaria vizrunoT mxolod imaze, rom zedapiri iyos 
Tanabrad, zomierad xorkliani. iseT dafebze, romelTac 
mniSvnelovnad emCnevaT struqturuli wriuli 
rgolebi, aucilebelia tilos gamoyeneba. tilo dafaze 
gadakvramde unda davasveloT Jelatinis xsnarSi (150 
grami Jelatini  1 litri wyali) da maSinve xelisguliT 
gadavWimoT iseTnairad, rom ar darCes amoburculi 
nawilebi. 4. tilos gaSrobis Semdeg zedapirze davadoT 
grunti, romelic Semdegi proporciiT mzaddeba:

2  moculobiTi nawili gasufTavebuli carci
1  moculobiTi Jelatinis xsnari (5:100)

maTi erTmaneTSi gulmodgine SereviT miiReba TeTri 
feris erTgvarovani masa. gruntis datana xdeba fenebad. 
gruntis fena unda iyos Zalian Txeli, rac ufro Txeli 
fenebisagan Sedgeba grunti, miT ufro naklebia misi 
daskdomis SesaZlebloba. pirveli yvelaze Txeli, Txe
vadi konsistenciis fena SeiZleba yovelTvis funjiT 
davitanoT. rac Seexeba danarCen fenebs, maTi datana 
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xdeba imave funjiT an StapeliT. yoveli momdevno fena 
daedeba wina Sris gaSrobis (da ara sruli gamoSrobis) 
Semdeg im angariSiT, rom gruntis sisqe moxvewis Semdeg 
darCes 2 mmis farglebSi. yoveli momdevno fena unda 
davitanoT wina datanili Sris perpendikularuli 
moZraobiT.

carcis garda gruntSi, rogorc aRvniSneT, gamoiyeneba 
TabaSiri. gamomwvari TabaSiri imave proporciiT da 
iseTive TanmimdevrobiT ereva webos xsnarSi, rogorc es 
zemoT aRvwereT.

gruntebi aramoZrav safuZvelze, dafaze, Sesa
Zlebelia iyos SedarebiT mcire sisqisac. imis gamo, rom 
carcisa da TabaSiris mikrobis unari arc Tu ise didia, 
SesaZlebelia maT SevurioT am Tvisebis mqone pigmenti, 
magaliTad, cinkis TeTra, romelic damoukideblad 
am saqmeSi ar gamodgeba. am SemTxvevaSi gruntis 
Semadgenloba aseT saxes iRebs:

3 moculobiTi wili cinkis TeTra
1 moculobiTi wili carci
2 moculobiTi wili Jelatinis wyalxsnari (5:100)

webos gruntis datana funjiT
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dagruntva  xdeba  imave meTodiT, mxolod am Sem Txve
vaSi SemovifarglebiT  23 Txeli fenis dadebiT.

ramdenime dRis Semdeg, rodesac grunti mTlianad 
gaSreba, viwyebT zedapiris mosworebas da moxvewas, 
mokrialebas sxvadasxva zomis zumfaris saSualebiT. es 
procesi grZeldeba manam, sanam ar miviRebT absoluturad 
Tanabar zedapirs. aseTi zedapiris struqtura saSualod 
marcvlovania, rac xels uwyobs saRebavis fenis mikrobas 
zedapirze.

gruntis gaSroba unda moxdes Tanabari temperaturis 
pirobebSi yovelgvari daCqarebis gareSe. dazianebis 
an forebis arsebobis SemTxvevaSi igi Sesabamisad unda 
amoivsos da Tavidan moixvewos.

Tu zedapiri Tanabrad ar mokrialdeba, es maCvenebelia 
imisa, rom webos da carcis Serevisas ar aris daculi 
proporcia (meti raodenobiT micemulia webo) an webos 
araTanabari raodenobiT Sewova moxda. zedapiris mokri
aleba warmoadgens mocemuli komponentebis Sefardebis 
dacvis erTgvar kontrols.

ar SeiZleba, davaCqaroT gruntis Sroba misi RumelTan 
mitaniT an mzeze dadebiT. aseTi Sroba amcirebs gruntis 
elastikurobas. daCqarebuli Srobisas gruntSi Cndeba 
mcire napralebi, romlebic droTa ganmavlobaSi advi
lad progresirebs da zedapirs Slis sxvadasxva zomis 
ujredebad. aseTi dazianeba iwvevs suraTis adrian 
daberebas (daZvelebas) da iRebs iseT saxes, rasac suraTi 
ramdenime aTeuli wlis Semdeg miiRebda normalur 
pirobebSi.

Zlier forovan da Semwov gruntze saRebavis fenis 
dadebisas saRebavi kargavs Semkvrelis garkveul 
raodenobas, rac, bunebrivia, iwvevs feris simkveTrisa 
da tonalobis Secvlas. aseT SemTxvevaSi saWiroa sa
Re bavisa da gruntis fenebis gamxoloeba (izolacia) 
iseTi masaliT, romelic SezRudavs Semkvrelis gaJonvas 
gruntSi. am daniSnulebiT iyeneben webos (Jelatini), 
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zeTisa da fisis narevs, aseve  kazeins da sxva saizolacio 
masalebs.

gamzadebuli dafa: 

1. wina mxare - gruntiT 
2. ukana mxare - gamagreba uZravi ZelebiT

mokrialebuli zedapiri unda daifaros 4%iani 
Jela tinis wyalxsnaris  (40 g Jelatini 1 l. wyali) 
Txeli feniT. wyliani saRebavebiT werisas sasurvelia, 
mas daematos Sabi 1030 %is farglebSi, aseTi safari 
amcirebs forebis raodenobas da Semkvrelis gaJonvas 
gruntSi, Tumca mTlianad ver aRmofxvris mas. mcire 
raodenobiT gaJonva temperis saRebavebiT muSaobisas 
ar warmoadgens did nakls. SesaZlebelia iTqvas, rom is 
dadebiT romelsac ki TamaSobs, radgan am gziT yalibdeba 
mtkice kavSiri saRebavisa da gruntis fenebs Soris. 
zeTis ferweris SemTxvevaSi izolireba xdeba SedarebiT 
rTulad. am dros meore saizolacio fenis damateba ar 
iZleva Sedegs, radgan man SeiZleba gamoiwvios Sinagani 

1 2
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daZabulobis gazrda da saRebavebis fenis acvena. 
amisaTvis xSirad saizolacio xsnars amateben mcire 
raodenobis Tafls  damarbilebels, an meore fenis 
magivrad iyeneben zeTianfisian fenas.

zeTianfisiani narevi ar iwvevs gruntis zedapiris 
imgvar daWimulobas, rogorc webo, amitom misi da
deba SesaZlebelia ufro sqeli fenis saxiT. am Tvalsa
zrisiT yvelaze saukeTesoa damaras laqi, romelic 
SemadgenlobaSi Seicavs garkveuli raodenobis polime
rizebul selis zeTs. gruntis zedapiri ifareba aseTi 
laqiT. rodesac is CaiRweva gruntSi, misi zedmeti nawili 
iwmindeba tilos saSualebiT. gaSrobis Semdeg zedapiri 
ar unda brwyinavdes, unda iyos mqrqali. aRsaniSnavia, 
rom SenarCunebuli unda iqnas garkveuli xarisxiT 
forianobac, ramdenadac is xels uwyobs saRebavis fenis 
mimagrebas gruntze.

carcis gruntis izolireba SeiZleba TeTri Selaqis 
spirtian laqze (1:3) 3%raodenobiT abusalaTinis 
zeTis damatebiT. Tumca mis gamoyenebas aqvs mravali 
uaryofiTi Tviseba, ris gamoc temperis SemTxvevaSi 
is praqtikulad uvargisia. aseve safrTxiloa kazeinis 
gamoyeneba saizolaciod, ramdenadac is simyifiT 
gamoirCeva. misi moxmareba SesaZlebelia mxolod abso
luturad uZrav safuZvelze.

gruntis datanisa da momzadebis Semdeg xSirad weris 
dawyebamde mimarTavdnen carcis an TabaSiris gruntis 
zedapiris msubuqad tonirebas, rasac imprimatura 
hqvia (italiuridansaRebavis pirveli fena). es meTodi 
pirvelad italiaSi gamoiyenes, mas aseve iyenebdnen 
holandiuri skolis warmomadgenlebi XVI saukunidan. 
imprimatura ar warmoadgens mxolod Zveli ostatebis 
xelovnebas. is sxvadsxva saxiT dResac warmatebiT 
gamoiyeneba. tonirebuli zedapiri garkveulwilad xels 
uwyobs zeda saRebavis ferebis aRqmas da monawileobs 
suraTis erTiani koloritis CamoyalibebeSi.
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zemoT naTqvamidan sruliad bunebrivad moCans webos 
imprimaturis gamoyene ba. am SemTxvevaSi aRweril webos 
wyalxsnars emateba sasurveli feris pigmenti. aseTi 
Semadgenloba gamoyenebuli aqvs rubenss, gruntze 
datanili funjis energiuli, farTo monasmebiT. is 
xels uwyobs saRebavis fenis gamomsaxvelobis aRqmas da, 
TiTqos, acocxlebs mas.

zeTis grunti xis dafaze. zeTis gruntis ZiriTad 
Semadgenel nawils warmoadgens zeTis saRebavi, romlis 
Semadgenloba iseTnairi proporciiTaa Seqmnili, 
rom man Seasrulos gruntis funqciebi. igi Seicavs 
SedarebiT mcire raodenobiT zeTs, vidre Cveulebrivi 
mxatvrobisaTvis saWiro zeTis saRebavi. amitom igi 
advilad Sreba da ar muqdeba.

sxvadasxva zeTebidan am mizniT arCeven iseT zeTs, 
romelic didxans inarCunebs elastikurobas, radgan 
maszea damokidebulia suraTis mdgradoba. aseve mni
Svne lovania, rom naklebad muqdebodes, rac mis 
optikur mdgradobas gansazRvravs. mocemul or Ziri
Tad moTxovnas yvelaze kargad akmayofilebs polime
rizebuli selis zeTi.

rac Seexaba pigments  belilas (TeTras) is unda 
gamoirCeodes maRali intensivobiT da dafa rvisuna
rianobiT. zeTTan carci, TabaSiri an Tixa naklebad 
damfaravia da, amave dros, iZleva ara TeTr, aramed 
moTeTromonacrisfromoyavisfro masas, romelic 
droTa ganmavlobaSi kidev ufro muqdeba, amitom maT am 
mizniT ver gamoviyenebT. aucilebelia, pigmenti aseve 
xels uwyobdes zeTis Tanabar Srobas mTel sisqeze. sxva 
SemTxvevaSi grunti gaiCens bzars sruli gaSrobis Semdeg. 
aRniSnul pirobebs yvelaze metad akmayofilebs tyviis 
TeTra (b. slanskis mixedviT). Tu gaviTvaliswinebT 
titanis TeTras inertulobasa da dafarvisunarianobas, 
am daniSnulebiT igi erTerTi saukeTeso unda iyos, 
miTumetes im fonze, rodesac momwamvleli Tvisebebis 
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gamo tyviis TeTras gamoyeneba mimdinare periodSi 
mniSvnelovnad SezRudulia. radgan titanis TeTras 
Sesaxeb mocemuli daniSnulebiT monacemebi ar gvaqvs, 
mivyveT aRniSnul avtors, Tu rogor amzadebs zeTis 
grunts xis dafaze.

zeTSi gasresili tyviis TeTra iZleva karg elastiur 
fenas, romelic saukuneebis ganmavlobaSi ar icvleba. 
tyviis TeTrasa da polimerizebuli zeTisagan Sei
Zleba grunti movamzadoT mxolod im SemTxvevaSi, 
Tu gamoviyenebT Zalian sqel zeTs da mas davamatebT 
romelime gamxsnels. Sereva xdeba Semdegi woniTi 
proporciis dacviT:

tyviis TeTra     1000 g.
baritis TeTra (Semavsebeli)   100  g.
selis zeTi     70 g.
terpentinis zeTi     40 g.
kobaltis sikativi    2 wveTi

procesis aRwera: gavacxeloT polimerizebuli selis 
zeTi, gavxsnaT igi terpentinis zeTSi da wveTobiT 
davamatoT sikativi moreviT. SevurioT tyviis TeTrasa 
da baritis Semavseblis fxvnilebi. gulmodgine moreviT 
miviRoT erTgvarovani masa. sasurvel konsistenciamde 
SeiZleba miviyvanoT saWiro raodenobis qsilolis dama
tebiT. mocemuli narevi sasurvelia, kargad gai srisos 
kurantiT minis safuZvelze. saWiro feris misaRebad 
SeiZleba davamatoT iseTi pigmenti, romelic zeTSi 
mdgradia, magaliTad, oxra.

gruntis datanamde saWiroa xis dafa movamzadoT 
Sesabamisad. mas orive mxridan kargad unda wavusvaT 
gacxelebuli kopalis laqi. gaJRenTvis Semdeg xis 
wriuli struqturuli rgolebi odnav gamoiwevian da 
xorklian zedapirs qmnian. amis gamo ramdenime dRis 
Semdeg, rodesac dafa mTlianad gaSreba, igi kargad 
imagrebs zeTis grunts. grunti unda davitanoT farTo 



355

SpateliT, Zlieri dawoliT. pirveli fenis gaSrobis 
Semdeg, romelsac savaraudod 23 kvira sWirdeba, aseve 
farTo funjiT davitanoT meore damamTavrebeli fena. 
datanis Semdeg gruntis gaSroba mimdinareobs haerze 
da sinaTleze TiTqmis naxevari weliwadi. SesaZlebelia 
Srobis dro sagrZnoblad SevamciroT, Tu grunts 
momzadebis dros davamatebT sikativs (kobalti), ro
gorc es zemoT mocemul receptSia naCvenebi. Tu gvinda, 
rom namuSevarma didxans gaZlos da ar daziandes, 
aucilebelia grunti xangrZlivad Srebodes.

uSualod weris procesis dawyebamde saWiroa, gru
ntis mSrali zedapiri am SemTxvevaSic moixvewos. es 
SesaZleblia, Sesruldes selis uxeSi naWriT (dasaSvebia 
wyalSi dasvelebulic), an Sesabamisi zumfariT. ris 
Semdegac grunti advilad iTvisebs saRebavis fenas. 
SeaRwevs ra warmoSobil TvaliT uxilav CaRrmavebebSi, 
yalibdeba erTi mTliani mtkice fena da suraTi mkvidrad 
mimagrebuli aRmoCndeba zedapirze. zeTis grunti xis 
dafaze gacilebiT myaria da gamZle, vidre tiloze.

pirveli cnobebi webos gruntis gamoyenebis Sesaxeb, 
rogorc zemoT aRiniSna, mocemulia Sua saukuneebSi 
(XVI). am droidan moyolebuli mas iyenebda bevri cnobili 
Tu naklebad cnobili mxatvari. arsebobs mravali 
mosazreba misi vargisianobisa da uaryofiTi mxareebis 
Sesaxeb, aseve  misi upiratesobis an naklis Sesaxeb 
zeTis gruntTan SedarebiT. gansakuTrebuli moTxovna 
webos gruntisadmi iwyeba XIX sdan. am periodSi, zeTis 
gruntisagan gasxvavebiT, webos grunti yovelTvis 
avtoriseuli iyo.

vinaidan webos gruntma yvelaze didi gamoyeneba XX 
sSi hpova, sainteresoa, gavecnoT am periodis avtorTa 
azrs mis Sesaxeb: d. kiplikis azriT, am gruntebs zeTis 
gruntebTan SedarebiT is upiratesoba aqvT, rom 
misi momzadebisa da gaSrobisaTvis didi dro ar aris 
saWiro da masze saRebavebi (rogorc tempera, aseve  
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zeTis) mtkiced magrdeba. webos gruntebze saRebavebi 
SedarebiT male Sreba, gansakuTrebiT qveda fenebSi, rac 
icavs suraTs nabzarebisagan. Semdeg kipliki aRniSnavs, 
rom webos gruntebis araswori gamoyenebisa da maT mier 
Semkvrelis zedmeti raodenobiT Sewovis Sedegad xdeba 
saRebavis tonis Secvla muSaobis dros, rac aZnelebs 
xatvis process da sabolood asustebs saRebavis 
garsis simtkices. b. slanski miuTiTebs webos gruntis 
sisusteze da miiCnevs, rom igi gamoyenebuli unda iqnas 
mxolod dekoratiuli ferwerisaTvis.

mxatvrebsa da am dargis mkvlevarebs Soris arsebuli 
mravali winaaRmdegobis miuxedavad, webos gruntma 
farTo gamoyeneba hpova XIX sis bolos da XX sSi. 
radgan masze Sesrulebuli bevri namuSevari kargad 
aris Senaxuli, es sakiTxi moiTxovs am winaaRmdegobebis 
garkvevas da yovelmxriv gaanalizebas.

qvemoT mocemulia sxvadasxva literaturaSi moZie
buli gruntebis receptebi (wili  erTnairi moculobiT 
an woniTi erTeuli):

carcsamfeniani grunti

pirveli fena:

TabaSiri        1,0 wili
Jelatinis wyalxsnari 10 %iani      0,50,7 wili   (an 
                                                                                  saWiro konsistenciiT)

SemTbar webos wyalxsnarSi gavziloT TabaSiri, 
SpateliT davitanoT dafaze da davicadoT mis ga
Srobamde.

meore fena:

TabaSiri              0,75 wili



357

carci               0,25 wili
webos 2 %iani wyalxsnari                    0,50,7 wili 
                    (an saWiro konsistenciiT)

TabaSirisa da carcis narevi avziloT webos wyal
xsnarSi da SpateliT davitanoT zedapirze, vacadoT 
gaSroba.

mesame fena:

TabaSiri     0,5 wili
carci     0,5 wili
webos wyalxsnari 8 %iani  0,50,7wili 
     (an saWiro konsistenciiT)

TabaSirisa da carcis narevi kargad gavziloT webos 
wyalxsnarSi saWiro konsistenciamde da davitanoT 
dafis zedapirze StapeliT. kargad gaSrobis Semdeg 
movxvewoT.

emulsiuri grunti

webos wyalxsnari 15%iani   1,0
selis zeTi     1 sufris kovzi
carci (saWiro konsistenciiT)   2,02,5

cxel cxovelur weboSi wveTwveTad, moreviT Sevi
tanoT selis zeTi, Semdeg SpateliT gavsrisoT masSi 
saWiro raodenobis carci.

yoveli grunti momzadebis Semdeg unda davayovnoT 
ramdenime saaTi, rom carci an TabaSiri kargad gai
JRinTos SemkvreliT. ar aris aucilebeli, rom grunti 
dafaze civ mdgomareobaSi davitanoT. Tu mas gavaTbobT 
wylis abazanaze, ukeTesi iqneba. dataniTac advilad 
daitaneba SpateliT an funjiT. rac Seexeba dafis 
momzadebas kvercxiani temperisaTvis, is arafriT ga
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moirCeva da imavenairad sruldeba, rogorc zemoT 
gvqonda aRwerili.

kazeinzeTiani grunti (woniTi erTeulebi)

kazeini     1,0
selis zeTi     3,05,0
niSaduris spirti    0,5
cinkis TeTra    2530

an
zeTkazeinis emulsia   1,0
cinkis TeTra    1,0
wyali     2,02,5

cinkis TeTra gavsrisoT naxevari raodenobis wyalSi 
da narevi CavasxaT WurWelSi, sadac intensiuri moreviT 
davamatoT winaswar momzadebuli zeTkazeinis emulsia 
mcire nakadiT. kargad vurioT da davamatoT darCenili 
wyali. miRebuli masa  grunti gavataroT sacerSi.

xelovnuri  sinTezuri  gziT miRebuli fisebi, rome
lTa  wyliani dispersia   weboebs   warmo adgens,  gamoi
yeneba  gruntebis SemadgenlobaSi. es aris poliakrilis, 
polivinacetatis da sxva polimerebis emulsiebi. maTi 
Tvisebebis gacnobis Semdeg mravali mxatvari da am saqmis 
mkvlevari mivida im daskvnamde, rom maTi gamoyeneba 
SesaZlebelia gruntebSi. Tanamedrove pirobebSi aseTi 
gruntebi farTod gamoyeneba tilos safuZvelze, 
iyeneben xis dafazec.

sinTezuri emulsia (ПВА) gamoirCeva gamZleobiT, 
wevadobisa da SekavSirebis didi unariT, elastikurobiT, 
swrafad SrobadobiT, uvneblobiT, gamZleobis unariT 
sinestis mimarT, kargi SemgueblobiT zeTebis, kvercxis 
gulisa da webos mimarT, da sxv. „pva“ mgrZnobiarea 
yinvis mimarT, 00Cze dabla igi gamousadegari xdeba. 
cdebma aCvena, rom masze damzadebuli gruntis afski 
ver uzrunvelyofs saWiro xarisxiT saRebavis fenis 
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mimagrebas da garkveuli drois Semdeg maT Soris kavSiri 
irRveva. mimagrebis TvalsazrisiT yvelaze misaRebia, 
masTan gamoviyenoT carci da TabaSiri, xolo optikuri 
TvalsazrisiT  TuTiis an titanis TeTra.

vinaidan aseTi gruntebi xatweraSi naklebad gamoi
yeneba, maTi receptebis da momzadebis wesis aRweras 
ar SevudgebiT. ar ganvixilavT, aseve, tilos gruntebs, 
radgan aRniSnuli masala, rogorc safuZveli, Tana
medrove xatweraSi TiTqmis ar gamoiyeneba. igive SeiZleba 
iTqvas qaRaldze, metalze, qvaze da sxva masalaze.
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16. laqebi

laqi warmoadgens erTi an ramdenime, afskis warmo
m qmneli, myari organuli nivTierebisa da organuli 
gamxsnelis an Srobadi zeTis xsnars. samxatvro da
niSnulebis laqis sawarmoebeli ZiriTadi nedleuli 
Semdegia: bunebrivi an xelovnuri fisi, cvili, balzami, 
naturaluri  polimerizebuli zeTi, saWiroebis mixe
dviT esa Tu is aqroladi gamxsneli.

imis mixedviT, Tu ra masalisganaa damzadebuli laqi, 
gamoirCeva Semdegi saxesxvaobebi: 1. aqrolad gamxsnelze 
damzadebuli laqi, romelic Sreba aorTqlebis fizikuri 
procesis Sedegad  gamxsnelis aorTqleba. 2. zeTis laqi, 
romelic Sreba qimiuri procesebis Sedegad  zeTis haerze 
daJangva da polimerizacia. 3. laqi, romelic myardeba 
gacxelebiT  gamyareba gamowveuli polikondensaciis 
reaqciis Sedegad. 4. emulsiuri laqebi.

aqrolad gamxsnelebze damzadebuli umartivesi 
laqia skipidaris an spirtis laqi, romelic xmarebaSi 
Semovida XVI saukuneSi da gansakuTrebuli gavrceleba 
mxatvrobaSi ver moipova XVIII s.mde. XIX – XX ssebSi 
SedarebiT intensiurad iyenebdnen mas rogorc saRebavis 
sistemaSi, aseve damfarav fenaSi.

Tanamedrove mxatvrobaSi upiratesobas zeTis 
laqebs aniWeben. mas intensiurad iyenebdnen sxvadasxva 
drois ostatebi. zeTis laqi warmoadgens erTerT 
yvelaze gavrcelebul da faseul masalas saukuneebis 
manZilze. misi roli samxatvro saqmeSi didia rogorc 
saRebavis pastis SemadgenlobaSi, aseve  damfarav fenad 
gamoyenebisas. laqiT daculma Zveli drois mravali 
xelovanis namuSevrma swored misi saSualebiT SeinarCuna 
saxe da moaRwia dRevandlamde.

laqebi, romlebic myardebian gacxelebiT, daka
vSi re buli arian xelovnuri fisebis warmoebasTan. 



361

isini myardebian ara aorTqlebiT an daJangviT, aramed 
polikondensaciis reaqciiT, romelic mimdinareobs 
momatebuli temperaturis pirobebSi fisebis naxevar
produqtebs Soris. aRniSnuli reaqciis Semdeg yali bdeba 
mkvrivi, mdgradi da garemo pirobebis mimarT gamZle 
zedapiri. afskis mdgradoba gamowveulia imiT, rom 
polikondensaciis reaqcia, zeTis laqisagan gansxvavebiT, 
romlis Sroba xanZlivad mimdinareobs, mTavrdeba 
zedapiris  gamyarebis  procesSi.  aseT gamyarebad masa
lebs miekuTvneba fenolformaldehiduri da aminofo
rma ldehiduri klasis fisebi.

emulsiuri laqi warmoadgens polivinacetatis an sxva 
msgavsi Sedgenilobis polimeris wylian dispersias. maT 
gamoyenebas didi xnis istoria ara aqvs. aRsaniSnavia, 
rom dispersia Zalian mdgradia Semadgeneli nawilakebis 
mikroskopuli zomis gamo da iZleva TiTqmis ufero, 
mdgrad afsks,  romelic  kargad  uZlebs  garemo   piro
bebis zemoqmedebas.

laqebi daniSnulebis mixedviT SeiZleba gavyoT 
ramdenime jgufad: 1. laqebi, romlebic gamoiyeneba 
uSualod saRebavis sistemaSi  pastaSi, gaSrobis 
Semdeg zedapirs aniWebs damaxasiaTebel bzinvarebas, 
zrdis saRebavis fenis gamZleobis unars, aferxebs 
Semkvrelis Sewovas Semwov gruntze muSaobis dros, 
naklebad ganicdis fizikur da qimiur cvlilebebs 
da sxv. 2. retuSis laqi gamoiyeneba fenebs Soris 
saizolaciod da maT Soris kavSiris gasaZliereblad, es 
ukanaskneli umetesad gamoiyeneba mravalSriani werisas, 
rodesac wina Sris dadebidan didi droa gasuli da ukve 
gamSralia. 3. sasuraTe laqebiT ifareba damTavrebuli 
suraTis zedapiri. Camoyalibebuli erTgvarovani fena 
icavs saRebavis fenas garemo pirobebisa da fizikuri 
zemoqmedebisagan. 4. Zveli namuSevrebis aRdgenisa da 
restavraciis saqmeSi gamoiyeneba napralebis Sesavsebad, 
daSrevebis aRmosafxvrelad da sxv.
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laqebs aqvT CalisfermoyviTalo, moyviTalomo
ya visfro, muq yavisframde Seferiloba. zogierT 
SemTxvevaSi igi sruliad gamWvirvale, uferoa. mo
yavisfro an moyviTalo Seferiloba ar iTvleba laqis 
naklad an xelis SemSlelad, radganac igi iseTi Txeli 
feniT daitaneba, rom feri ar emCneva da gamWvirvalea. 
Tu laqis siyviTle gamowveulia masSi Srobadi zeTis 
arsebobiT, am SemTxvevaSi laqis garsi dRis sinaTleze 
TviTonve dakargavs Seferilobas, radganac feris 
mimcemi nivTiereba, romelic zeTs siyviTles aZlevs 
aramdgradia sinaTlis mimarT. yavisferi laqi, romelic 
gamouTeTrebeli, cudad damuSavebuli Selaqisagan an 
sxva fisisagan aris damzadebuli, suraTis fers cvlis, is 
moqmedebs, rogorc feris mimcemi. aseTi fisebi suraTis 
damfaravad ar gamodgeba. saWiroa pirvel rigSi fisebis 
gamoTeTreba, rac sxvadasxva saSualebiT (daqlorva 
da sxv.) xdeba. laqi SesaZlebelia, iyos Txevadi  Zalian 
denadi an naxevradTxevadi konsistenciis.

laqebi,    romlebic    gamoiyeneba    xatwerasa     da      sae
klesio kedlis mxatvrobaSi, raime gansakuTre bulobiT 
ar gamoirCevian. maTi Semadgenloba da funqcia igivea, 
rac mxatvrobis sxva sferoebSi.

laqebis SemRvreva. uSualod laqis damzadebisas 
 gaxsnisas xSirad viRebT SemRvreul xsnars, rac 
gamowveulia araorganuli warmoSobis mikroskopuli 
nawilakebis arsebobiT, romlebic SemTxveviT moxvdnen 
xsnarSi,  an   zeTisa  da   fisis    gauxsnel naSTebs warmoa
dgenen. aRniSnuli nawilakebi laqebSi Zalian wvril 
dispersiul fazas qmnian, mag. haerSi Setivtivebuli 
TvaliT uxilavi nawilakebis msgavsad, da maTi moSoreba 
Znelia. saWiroa erTi kvira, xSirad erTi Tvec, rom isini 
daileqon. rac ufro mcirea am nawilakebis zoma, miT 
ufro xangrZlivia laqis gasufTavebis procesi.

laqebis sedimentacias (daleqvas) xels uwyobs siTbo, 
romelic amcirebs siTxis siblantes. qarxnebSi laqebs 
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asufTaveben   centrafugebSi.  WuWyi Sordeba gafi l
tvriT,  garkveuli wnevis pirobebSic. gasufTavebis 
procesi Cqardeba agreTve masSi mZime pigmentis, mag. 
tyviis TeTras CayriT,  romelic  swrafad  ileqeba   sim
Zimis gamo da Tan gaiyolebs  Setivtivebul  nawilakebs. 
WuWyi, romelic wyliTaa  gamowveuli,  aRmoifxvreba  
gamomwvari kiris CayriT, is swrafad  STanTqavs Sem
Rvreul wyals. Tu fisis gamoa gamowveuli SemRvreva, 
am SemTxvevaSi xsnars umateben gamxsnels. magaliTad, 
SemRvreva, romelic miviReT damaras gaxsnis Semdeg 
skipidarSi, aRmoifxvreba eTilis spirtis damatebiT.

laqis Semadgeneli komponetebis sruli SeerTe bi
saTvis, zemoT aRwerili nawilakebis gamoyofisaTvis, 
anu imisaTvis, rom miviRoT laqis erTgvarovani da 
sufTa masa, saWiroa garkveuli dro. laqis gamoyeneba 
SeiZleba mxolod imis Semdeg, rodesac aRniSnuli 
Tanamdevi procesebi damTavrdeba, rac daaxloebiT 
laqis damzadebidan ramdenime kviras moicavs.

laqebis siblante (denadoba, SeWiduloba). sxvadasxva 
xarisxis fisebs, romelic iyideba, Tan axlavs siblantis 
maCvenebeli, rac im siTxis siblantea, romelic 
miTiTebul gamxsnelSi Sesabamisi proporciiT Serevisas 
miiReba. xelovnuri fisebis siblante izomeba Sesabamisi 
xelsawyos  viskozimetris gamoyenebiT. la qebis 
siblante damokidebulia gamxsnelis Semadge nlobasa  
da Tvisebebze, aseve gasaxsnelis sisufTavesa da erT
gvarovnebaze, maT proporciaze. aqedan gamomdinare erTi 
da igive naerTebi sxvadasxva gamxsnelis SemTxvevaSi, 
erTnairi koncentraciisas iZlevian sxvadasxva si bla
ntis laqebs.

dabali siblantis laqebi ufro Rrmad iWrebian sa
Rebavis fenSi misi dafarvis dros, vidre didi siblantis 
laqebi, aZleven mas met siRrmes da cvlian saRebavis 
sistemis optikur maxasiaTeblebs. maRali siblantis 
laqebiT ifareba iseTi zedapiri, romelsac mxolod 
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konservacia esaWiroeba, raTa igi izolirebuli gaxdes 
garemosagan.

didi raodenobis (7590 %) gamxsneliT, romelic 
gaSrobisas srulad orTqldeba, damzadebuli laqebi 
gamoirCeva Zalian dabali siblantiT da zedapirze 
wasmisas iZleva Txel, TiTqmis SeumCnevel afsks (sisqe 
0,015 mm). maRali siblantis laqi, romelic 5075 % an 
ufro nakleb gamxsnels Seicavs, warmoSobs ufro sqel 
afsks (sisqe 0,04 mm.).

laqis afskis Sroba. laqi, romelic suraTis zedapirzea 
datanili, gaSrobis Semdeg iZleva magar, priala 
zedapirs. igi icavs  saRebavis  fenas daJangvis,  nesti s, 
mavne  gazebis,  mtverisa  da  sxva  atmosferuli   movle
nebis zemo qmedebisagan.  amis garda  laqis  afski   mni
Svne lovnad cvlis suraTis zedapiris optikur 
maxasiaTeblebs.

gamxsnelisa da gamzaveblis TandaTanobiTi aor
TqlebiT laqSi fisuri masis koncentracia izrdeba 
da miiReba elastikuri geli. Tu gaxsna srulia, fisebi 
ar gamoiyofian xsnaridan, xolo Tu gaxsna arasrulia, 
maRali koncentraciis dros xdeba fisebis gamoyofa 
mcire koStebis saxiT (es SemTxveva, ZiriTadad magar 
fisebze damzadebul laqebSi SeimCneva). aseTi laqebis 
zedapiri ar gamoirCeva siprialiT, arc  gamWvirvalobiT 
da uswormasworo formisa.

afskis Srobisas zogjer xdeba misi SemRvreva  
damuqeba, romelic SesaZlebelia gamowveulia iyos 
Semdegi mizeziT: Zlier aqroladi spirtebisa da 
acetonis laqebi Zalian swrafad Srebian, rac iwvevs 
laqiani zedapiris mniSvnelovan gacivebas. es TavisTavad 
mizezi xdeba zedapiris datenianebisa, miT umetes maRali 
nestianobis garemoSi, rac zedapirs aZlevs mocisfro 
Semuqebul elfers. Selaqis spirtiani laqebis dros 
aseTi SemRvreva aRmoifxvreba sruli gamoSrobiT, 
xolo zogierTi rbili fisebis SemTxvevaSi damuqeba ar 
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ixsneba da SesaZlebelia mTliani zedapiri daziandes. 
aseTi defeqtis gamosworeba SesaZlebelia, Tu xsnars 
davamatebT mcire raodenobis naklebad aqrolad 
gamxsnels, an laqis fenis datanas movaxdenT Sesabamis 
pirobebSi  mSrali haeri, kargi ganiaveba, normaluri 
temperatura.

afskis gaSrobis xangrZlivoba ganpirobebulia sxva
dasxva mizeziT. Tu erTi da imave laqiT davfaravT 
ramdenime suraTis zedapirs erTdroulad, SevamCnevT, 
rom zogierT SemTxvevaSi laqi Sreba xangrZlivad. 
gaSrobis drois sxvaoba gamowveulia dafaruli 
saRebavis fenis SemadgenlobiT.

suraTebi, romlebic dawerilia kvercxiani temperiT, 
Seicaven kvercxis zeTs, romelic aferxebs laqis 
Srobas. es zeTi naxevrad Srobadi zeTia. igi arRvevs 
Srobis normalur pirobebs da procesi mimdinareobs 
xangrZlivad. Srobaze moqmedebs, aseve, mravali 
komponenti, romelsac Seicavs saRebavis fena an laqi 
an maTi urTierTqmedebis Sedegad aris warmoiSobili. 
Srobas upirvelesad aferxebs arasrulyofilad 
gasufTavebuli  gamxsneli, romelic araqrolad nawi
lebs Seicavs.

laqis afskis sruli gaSrobisas yalibdeba erTgva
rovani damfaravi, damcavi fena. misi, rogorc damcavi 
fenisa da optikuri faqtoris daxasiaTebisas, 
gamoyofen Semdeg Tvisebebs: 1. elastikuroba 2. simagre 
3. mikrobadoba 4. sisqe 5. Suqis gardatexa 6. feri 7. 
gamWvirvaloba. konservaciis TvalsazrisiT, yvelaze 
mniSvnelovania xsnadoba da fizikuri mdgradoba garemo 
pirobebis mimarT.

laqis afskis elastikuroba, drekadoba. laqis afski 
unda iyos sakmarisad drekadi, raTa gauZlos saRebavis 
fenis daZabulobas, romelic gamowveulia atmosferos 
temperaturisa da tenianobis moqmedebis cvalebadobiT. 
sanam afski drekadia, igi advilad umklavdeba im 
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moZraobebs, rac gamowveulia saRebavis fenis mocu
lobaSi momateba  moklebiT. rodesac is daZvelebis an 
sxva raime mizezis gamo kargavs sakmaris drekadobas, 
masze moqmedi gaWimvisa da SekumSvis gamo warmoiSoba 
bzarebi, romelTa raodenoba TandaTan gaizrdeba. es 
sabolood damcavi fenis CamoSlas gamoiwvevs.

bunebriv    da  xelovnur     fisebze    damzadebuli     
aq  ro  ladi laqebi simyifiT gamoirCevian. isini sa
Wiro drekadobas mxolod garkveul periodamde ina
rCuneben. am Tvisebis asamaRleblad laqebs umateben 
plastifikatorebs. aseTive daniSnulebas asrulebs zo
gierTi polimerizebuli  Srobadi  ze Ti,  qafuri da sxva 
mravali xelovnurad  miRebuli naerTi. aRsaniSnavia, 
rom laqis afskma elastikuroba unda SeinarCunos, rac 
SeiZleba, didxans. ramdenadac Tanamedrove xelovnuri 
plastifikatorebis umra vlesoba damzadebulia aqro
lad nivTierebebze, isini sasuraTe laqebisaTvis ar 
gamodgebian.

zeTiani  laqebi  elastikurebi  arian  zeTis  Semcve
lobis gamo. plastifikatoris funqcias efeqturad 
asrulebs zeTi, magram misi elastiuroba ecema daZve
lebasTan erTad. am SemTxvevaSi ufro gamosadegia 
xangrZlivad Srobadi zeTebi, da ara olifa, romelic 
Seicavs sikativs da aCqarebs Srobis process. erTi mxriv, 
saWiroa, suraTis dacvisaTvis laqis afski gaSres male, 
xolo meore mxriv, nela Srobam ar unda gamoiwvios mavne 
zemoqmedeba  svel zedapirze mtveris dagroveba. amitom 
aucilebelia Sesabamisi pirobebi, temperatura, mSrali 
garemo da sxv.

dabali temperaturis pirobebSi laqis afskis ela
stikuroba mcirdeba. xelovnuri da bunebrivi fisebisa 
da cvilis simyife izrdeba siciveSi. aseT dros suraTis 
safuZvelis moZraobisa an meqanikuri dartymebis gamo 
afskze advilad warmoiSoba napralebi, romlebic 
SemdgomSi advilad progresirebs, rac sabolood 
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zedapiris daSlas iwvevs.

afskis simagre. laqis zedapiri unda iyos sakmarisad 
magari, rom man gauZlos meqanikur zemoqmedebas. 
futkris cvili, romelic sirbiliT gamoirCeva, 
saTanadod ver daicavs suraTis zedapirs. temperaturis 
momatebis SemTxvevaSi is mniSvnelovnad rbildeba da 
amis gamo advilad WuWyiandeba. amitom cvils da Srobad 
zeTs, romlis linoqsini pirvel periodSi sirbiliT 
gamoirCeva, ureven fisebs. Sedegad miiReba saSualo 
simagris laqebi, romlebic yvelaze efeqturni arian 
sasuraTe laqebad gamoyenebis mizniT.

laqis fena ukeTesad ekvris forovan da xorklian 
zedapirs. am dros igi aRwevs forebis siRrmeSi da myarad 
uerTdeba saRebavis fenas. naturaluri fisebisa da 
Srobadi zeTebis afskis mikroba damakmayofilebelia. 
amis sawinaaRmdegod umetesi xelovnuri fisebisagan 
damzadebuli laqi cudad ekvris dasacav zedapirs. 
Tu aseTi zedapiri sigluviT gamoirCeva, laqis afski 
SeiZleba moZvres erTbaSad, erTiani qerqis saxiT. 
aqedan advili misaxvedria, Tu ratom aris saxifaTo 
aseTi laqebiT carcis gruntis dafarva, romelic 
erTgvarovnebiT da sigluviT gamoirCeva. xelovnur 
fisebze damzadebuli laqebis mikrobadobas zrdian 
masze bunebrivi fisebis  damaras, Selaqisa an sandarakis 
damatebiT.

Suqis gardatexa. laqis afski damcav TvisebebTan 
erTad asrulebs optikur funqcias. is suraTs aniWebs 
ramdenadme gansxvavebul siRrmes, JReradobasa da 
simkveTres. amitom laqebiT suraTis dafarvis dros 
aucilebelia gardatexis maCveneblis SeTavseba.

sinestiT gamowveuli defeqti. nesti an nestiani haeris 
xangrZlivi moqmedeba laqis afskis zedapirze iwvevs 
damuqebuli mocisfro elferis Camoyalibebas. amcirebs 
mis mikrobadobas saRebavis zedapirze da, Tu procesi 
xangrZlivia,  iwvevs  laqis  afskis   daSlas. sineste yve
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laze advilad moqmedebs kanifolis, damaris da mastiqsis 
laqebis afskze. sakmarisia erTi Rame Ria fanjarasTan 
davtovoT, rom am laqebiT dafarul zedapirs diliT 
mocisfro elferi eqneba miRebuli. nestis winaaRmdeg 
ukeTesi mdgradobiT gamoirCevian cvilisa da fisis 
laqebi, romelTac polimerizebuli zeTi aqvT Sereuli. 
nestis winaaRmdeg mdgradobiT gamoirCevian, aseve, 
kopalisa da qarvis laqebi.

laqebis umetesoba ver qmnis nestis mimarT gaumtar 
afsks. zogierT SemTxvevaSi xels uwyobs qveda fenaze 
nestis gadacemas. amas didi mniSvneloba aqvs suraTebis 
konservaciis saqmeSi. yvela sxva nivTierebas Soris, 
am TvalsazrisiT, suraTis saRebavis fenas yvelaze 
ukeTesad icavs cvilisa da bunebrivi fisebis laqebi. 
zeTlaqiani afski an zeTiani afski naklebad saimedoa, 
ramdenadac is atarebs nests. sinestis ufro metad 
gamtarebi arian zogierTi xelovnuri fisebic.

laqis afskis gayviTleba gamowveulia rogorc daJa
ngviT, aseve ultraiisferi gamosxivebiT. laqebi, 
romlebic STanTqamen ultraiisisfer sxivebs, Zlierad 
yviTldebian da zogierT SemTxvevaSi nawilobriv 
iSlebian  kidec.  es seriozuli nakli nawilobriv SeiZleba 
gamoswordes, Tu laqs davamatebT ultraiisferi sxi
vebis STanmTqmel nivTierebebs. aRsaniSnavia, rom am 
Tvisebebs amJRavnebs zogierTi pigmenti, gansakuTrebiT 
TeTri, romelic laqis afskSi Serevisas zrdis mis 
simtkices.

rogorc zemoT aRvniSneT, laqebi gamoiyeneba sa
Rebavis sistemaSi rogorc erTerTi komponenti. aseTi 
gamoyeneba maT aqvT rogorc zeTis ferweris teqnikaSi, 
aseve  temperis saRebavebSi. isini mniSvnelovan rols 
asruleben muSaobis yvela etapze. xels uwyoben sa
Re bavebis Tanabrad gaSrobas mTel sisqeze, ris 
gamoc sagrZnoblad mcirdeba saRebavebis zedapiris 
danaoWebis unari. Semwov gruntebze muSaobis dros 
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laqi aferxebs makavSireblis didi raodenobiT gaJonvas 
gruntis masaSi. amiT is saRebavs unarCunebs maTTvis 
damaxasiaTebel tonalobas. laqebi sagrZnoblad 
zrdian saRebavebis gamZleobis unars, rac imiT ai
xsneba, rom isini ar ganicdis iseT fizikur da qimiur 
cvlilebebs, rogorc mcenareuli Srobadi zeTebi. 
laqebis gardatexis maCvenebeli meryeobs 1,511,54s 
Soris. amitom saRebavebis fers met JReradobasa da 
siRrmes aZlevs. laqebis Seyvana saRebavis sistemis 
SemadgenlobaSi sagrZnoblad zrdis misi optikuri 
gamZleobis unars. zeTis saRebavebSi Serevisas saWiroa 
garkveuli proporciis dacva, radgan didi raodenobis 
laqis Serevam SeiZleba naklebi elastikurobis afski 
mogvces.

16.1. laqebi aqroladi gamxsnelebiT

aseTi laqebi mzaddeba fisebis gaxsniT gamxsnelSi 
oTaxis an odnav momatebul temperaturaze. aqrolad 
gamxsnelze damzadebuli laqebis damaxasiaTebel 
Tvisebas warmoadgens misi Cqari aorTqleba. laqis Txeli 
fena gamxsnelis aorTqlebis Semdeg iZleva kriala 
da magar afsks, romelic uares SemTxvevaSi pirveli 
Tveebis manZilze ar icvleba. cxadia, maTi gaSroba 
fizikur xasiaTs atarebs da xangrZlivoba Seesabameba 
gamxsnelis aqroladobas. gamxsnelebi maRali duRilis 
temperaturiT (140180°) ramdenime saaTis ganmavlobaSi 
Sreba. xolo gamxsnelebi, romelTac mniSvnelovnad 
dabali duRilis temperatura aqvT, ramdenime wuTSi, 
zogjer wamSic ki Sreba.

skipidaris laqi mzaddeba rbili fisebis (damara, ma
stiqsi, kanifoli) gaxsniT terpentinis zeTSi Se fa
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rdebiT 1:3, 1:4. miRebuli laqis afski myifea, advi
lad ixsneba, didi mdgradobiT ar gamoirCeva, advilad 
uCndeba bzarebi da ifiteba, naklebad gamZlea nestis 
mimarT. arasakmarisi elastikurobis kompensireba 
SesaZlebelia, Tu mas davumatebT plastifikators, 
kerZod, abusalaTinis zeTs, SesaZlebelia balzamis 
damatebac. aseTi laqebis mdgradoba amaRldeba, Tu mas 
davumatebT cvils da polimerizebul zeTs. Tumca am 
SemTxvevaSi laqis tipic icvleba da igi gardaiqmneba 
zeTiancvilian laqad. kanifolisa da mastiqsis laqebi 
daZvelebisas metnaklebad yviTldeba. am TvalsazrisiT 
aseTi tipis laqebidan yvelaze misaRebi TvisebebiT 
damaras laqi gamoirCeva, romelic meti gamoyenebiT 
sargeblobs samxatvro saqmeSi.

spirtis  laqi       miiReba     Selaqis,  sandarakis,  rbili  ma
nilasa     da   kopalis,     kanifolis,    mastiqsis,    aseve  zogierTi 
xelov nuri  fisis gaxsniT eTilis  spirtSi,  SefardebiT: 
1:3, 1:4, 1:5. miRebuli laqi ufro myifea, vidre skipidaris 
laqi, Tumca simagriT ukeTesia masze. elastikurobis 
gasazrdelad amateben iseT plastifikatorebs, romle
bic ixsnebian eTilis spirtSi, mag. abusalaTinis zeTi 
an veneciuri balzami. plastifikatori emateba myari 
fisis 3%is odenobiT. Selaqis laqi bevri dadebiTi 
TvisebiT gamoirCeva, mdgradia, nestian garemoSi ar 
muqdeba. spirtiani mastiqsis laqi aramdgradi da 
myifea. igive tipis sandarakis laqi simagriT gamoirCeva, 
magram daZvelebasTan erTad mowiTalomoyavisfro 
Seferilobas iRebs. simyifiT xasiaTdeba manilas ko
palis laqic. aseTi tipis laqebidan gamoirCeva kargad 
damuSavebuli kanifolis laqi, romelic bevri dadebiTi 
Tvisebis matarebelia  mdgradia, gamZlea nestiani ga
remos mimarT, fers ar icvlis.

sinTezuri laqebi aqroladi gamxsnelebiT fa rTod 
gamoiyenebian samxatvro daniSnulebiT. isini nawilobriv 
Caenacvlnen bunebriv fisebze damzadebul laqebs da 
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Zalian bevri saWiro TvisebiT xasiaTdebian.
sinTezuri da naxevrad sinTezuri laqebi aqro

ladi gamxsnelebiT, rogorc wesi, Seicaven Semdeg 
komponentebs: 

1. xelovnuri fisebi (polivinilis, poliakrilis, 
polistirolis da sxv.).

2. spirtebi (eTilis, amilis, buTilis da sxv.), ke
tonebi (acetoni, diacetoni da sxv.), rTuli eTerebi 
(meTilacetati, buTilacetati, amilacetati). 

3. ganmzaveblebi  aromatuli naxSirwyalbadebi (ben 
zoli, qsiloli, toluoli da sxv.).

5. danamatebi.

sinTetikuri laqebis afskis mikrobadoba Zalian 
sustia, amitom maT umateben naturalur fisebs, ris 
Semdegac aRniSnuli maCvenebeli umjobesdeba. am mxriv 
karg Sedegs iZleva damaras, Selaqisa da sandarakis 
damateba.

16.2. zeTis laqebi

fisebisagan damzadebuli laqebi, rogorc wina TavebSi 
aRiniSna, simagriT gamoirCevian, Tumca atmosferuli 
pirobebis mimarT (temperatura, nesti) aramdgradebi 
arian, advilad napraldebian da ifSvnebian. meore 
mxriv, selis zeTis linoqsini Zalian elastikuri da 
myaria, magram rbilia da naklebad mdgradia meqanikuri 
zemoqmedebis  mimarT.  maTi  kombinaciis  Sedegad ki 
miiReba gacilebiT ukeTesi Tvisebebis (simagre, ela
stikuroba) mqone zeTiani laqebi an, ufro sworad, 
zeTianfisiani laqebi.

zeTianfisiani laqebis damzadebisas fisebis gaxsna 
xdeba ara gamxsnelSi, aramed Sesabamis Srobad zeTSi, misi 
gacxelebiT fisis dnobis temperaturamde. Txevadi fisi 
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ukeTesad ixsneba zeTSi, amitom aseT laqebs moxarSviT 
amzadeben. SesaZlebelia civi wesiT misi damzadebac, Tu 
winaswar gavxsniT Sesabamis gamxsnelSi fissa da zeTs, 
unda SeirCes iseTi gamxsneli, romelSic orive kargad 
ixsneba, da Semdeg SevurevT erTmaneTs. es SesaZlebelia 
mxolod rbili fisebis SemTxvevaSi, radgan magari fisebi 
gamxsnelSi naklebad ixsneba.

zeTiani laqebi warmoadgenen sqel, RiamoyviTalo an 
moyavisfro siTxes, romelic moxmarebis win auci leblad 
unda ganzavdes skipidarSi, raTa advilad SevZloT 
Tanabari sisqis Sreebis datana zedapirze. misi gaSroba 
mimdinareobs gacilebiT rTulad, vidre aqrolad 
gamxsnelebze damzadebuli laqebisa da mTlianad 
damokidebulia zeTze. aq wina Tavebidan unda gavixsenoT 
yvelaferi, rac iTqva Srobadi zeTebis Sesaxeb. 
gamxsnelis aorTqlebis Semdeg rCeba Zalian rbili 
afski da Semdgomi gaSroba dakavSirebulia Srobadi  
zeTis  daJangvasa da polimerizaciaze. procesze dade
biTad moqmedebs mSrali haeri, temperatura, sinaTle 
da sxv. zogierT SemTxvevaSi dadebiT rols TamaSobs 
sikativis damatebac. sruli gaSrobis Semdeg zeTiani 
laqi iZleva gluv elastikur da mdgrad afsks. misi 
mdgradoba didwilad damokidebulia Semadgeneli 
komponentebis proporciaze. zeTiani laqebi Sedgeba 
Semdegi naerTebisagan: fisebi (xelovnuri an bunebrivi), 
Srobadi zeTi  (naturaluri  an Sesqelebuli), nelad 
aorTqlebadi ganmzavebeli da sikativi.

rbili fisebidan SedarebiT aramdgradi laqebi 
iwarmoebian, vidre magari fisebidan. yvelaze cudi 
xarisxiT xasiaTdeba kanifolisa da selis olifiT 
miRebuli zeTiani laqi. gacilebiT ukeTesi TvisebebiT 
gamoirCeva eTerifikaciiT miRebuli kanifoliTa da 
polimerizebuli selis zeTiT damzadebuli laqi, ro
melic akmayofilebs TiTqmis yvela wayenebul mo Txovnas 
da farTod gamoiyeneba samxatvro daniSnulebiT.
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kopalisa da qarvis laqebi polimerizebuli selis 
ze TTan erTad iTvleba yvelaze mdgrad laqebad. maTi 
simciris gamo bolo periodSi maT enacvleba eTeri
fikaciiT an xelovnurad miRebul fisebze damzadebuli 
laqebi, romlebic, aseve, kargi TvisebebiT gamoirCevian.

zeTiani laqebis ZiriTad komponents Zveli droidanve 
bunebrivi selis zeTi warmoadgenda, romelic Secvala 
imave saxis polimerizebulma zeTma. is gacilebiT uke
Tesi optikuri da sxva TvisebebiT xasiaTdeba, rac 
aisaxeba kidevac Sesabamisi laqis maxasiaTeblebSi.

zeTis laqis xasiaTi damokidebulia zeTisa da fisis 
Sefardebaze. am TvalsazrisiT ganasxvaveben cximovan 
(1,52 wili zeTi, 1 wili fisi), mWle (0,5 wili zeTi, 1 
wili fisi) da naxevrad cximovan (zeTi da fisi Tanabari 
raodenobiT) laqebs.

zeTiani laqebis ganmzaveblebad gamoiyeneba ski pi
dari, laqis benzini (uaitspirti) da solvetnavTobi 
sxvadasxva kombinaciiTa da proporciiT.

teqnikuri daniSnulebis laqebisaTvis gamoiyeneba 
sxvadasxva sikativi. rac Seexeba samxatvro laqebs, aq 
maT naklebi gamoyeneba aqvT, Tumca unda aRiniSnos am 
saqmeSi zogierTi xsnadi oleinatebis, rezinatebisa 
da Jangeulebis (kobalti, tyvia, marganeci) roli, 
romlebic afskis droulad gaSrobas uzrunvelyofen.

zeTis  laqis  momzadeba    xdeba     Semdegi   Tanmimde
vrobiT: daqucmacebuli fisis natexebi iyreba qvabSi da 
cxeldeba srul gadnobamde. Semdeg mas emateba 2000C ze  
gacxelebuli zeTi  Sesabamisi  proporciiT  da narevi 
cxeldeba  fisis srul gaxsnamde, am dros temperatura 
200-3000C farglebSia. 1800C-mde gacivebisas mas amate
ben gaxsnil sikativs, narevis Semdgomi gacivebisas  ki 
ganmzavebels  skipidars an laqis benzins. receptebi 
aseTia (erTnairi moculobiTi an woniTi erTeuli):
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naxevrad cximovani kopalis laqi

kongos kopali    35 wili
polim. selis zeTi    28 ,,
sikativi (kobalti)   1 ,,
laqis benzini    36 wili

cximovani kopalis laqi

kongos kopali    20 wili
Sesqelebuli zeTi    40 w.
tyviamarganecis rezinati  2 w.
kobaltis rezinati  1,4 w.
skipidari     13,6 w.
laqis benzini    23 w.

mWle kopalis laqi

manilas kopali     44 wili
selis zeTi      22 w.
tyviamarganecis rezinati   1 w.
laqis benzini     33 w.

mWle kopalis laqi

kongos kopali     31 w.
Sesqelebuli zeTi    20 w.
marganecis rezinati    0,6 w.
kobaltis rezinati    0,4 w.
skipidari      10 w.
laqis benzini     37 w.

kopalis laqis momzadeba Sesabamisi mowyobilobebis 
garaSe Znelia. samagierod advilia rbili fisebis ze
Tiani laqebis warmoeba cxeli maTodiT.
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polimerizebuli zeTebiT, maRalxarisxovani ma
gari fisiT da Sesabamisi sikativiT damzadebuli la
qebi saukeTeso mdgradobiT gamoirCevian, magram maTi 
gamoyeneba   suraTis  dasafaravad  problemuria,    ra
d ganac isini restavraciis dros TiTqmis ar ixsnebian. 
maTi gamoyeneba warmatebiT SeiZleba saRebavis sistemaSi 
sxva da sxv. makavSirebelTan erTad.

16.3. emulsiuri laqebi

Tanamedrove periodSi warmatebiT viTardeba 
e. w. sinTezuri emulsiuri laqebis warmoeba. isini 
warmoadgenen xelovnuri fisebis wylian dispersiebs. 
es dispersiebi didi mdgradobiT gamoirCevian. misi 
Semadgeneli nawilakebi Zalian mcire zomis arian, rac 
uzrunvelyofs emulsiis stabilurobas. emulsiuri 
laqebis afski gamWvirvalea, uferoa, Suqis mimarT 
mdgradia, xasiaTdeba stabiluri optikuri TvisebebiT. 
nestis mimarT SedarebiT nakleb mdgradobiT gamo
irCevian, radgan isini mcired ixsnebian wyalSi. 
amitom Tu damfaravi laqis afski Txelia, man SeiZleba 
wyali gaataros gruntisaken. polivinacetatisa da 
polimeTilkrilatis laqebi mniSvnelovani raodenobiT 
Seicaven plastifikatorebs, romelic laqis afskis 
xarisxs auaresebs, rac Cveni miznebisaTvis metad 
arasasiamovno faqtia. emulsiur laqebs uSveben 30 
%iani koncentraciiT. polivinacetatis emulsia gv
xvdeba 50 %iani SemcvelobiTac. dispersias aqvs muqi 
rZisferi an qaTqaTa TeTri feri. aseTi laqebi SeiZleba 
kedlis mxatvrobaSi gamoviyenoT. aRsaniSnavia, rom maT 
gamoyenebas didi xnis istoria ara aqvs.



376

16.4. sasuraTe laqebi

laqis afski saRebavis fenas icavs atmosferuli 
zemoqmedebis, mtveris, meqanikuri dazianebisagan da 
sxv. gluvi da priala zedapiri periodulad SeiZleba 
advilad gaiwmindos masze daleqili WuWyisagan.

garda amisa, laqis afsks aqvs optikuri funqcia. is ar 
unda gayviTldes, ar damuqdes da, amave dros, suraTs 
misces meti siRrme da JReradoba. am Temaze zemoT bevri 
visaubreT.

xSirad restavraciisaTvis an sxva mizniT saWiro 
xdeba laqis dazianebuli, saxecvlili afskis moSoreba. 
sayuradReboa, rom Zveli laqis fenis moxsna unda 
moxdes ise, rom ar daziandes qveda  saRebavis fena. 
es ki laqis SedgenilobaSi Znelad xsnadi naerTebis 
(kopalis an qarvis fisi) arsebobis SemTxvevaSi advili 
ar aris da Zlier gamxsnelebs saWiroebs. laqebi martivi, 
susti gamxsnelebiT advilad unda ixsnebodes, rom misi 
moSoreba saWiroebis SemTxvevaSi ar garTuldes.

yovelive  es warmoSobs erTgvar Cixs, roca, erTi 
mxriv, saWiroa laqi iyos mdgradi, optikurad gamZle da 
magari zedapiris mqone da, amave dros, advilad xsnadi, 
rac TiTqmis SeuTavsebelia. amitomaa, rom dRevandlamde 
ar arsebobs iseTi laqi, romelic zemoT mocemul 
pirobebs srulad daakmayofilebs. Tu gavzrdiT 
suraTis dacvisaTvis saWiro parametrebs, is TiTqmis 
proporciulad aisaxeba laqis xsnadobaze.

wina TavebSi saubari gvqonda sxvadasxva laqis da
debiT da uaryofiT Tvisebebze, romelic garkveuli 
doziT yvela maTgans gaaCnia. Tumca erTmniSvnelovnad 
dadebiTi Tvisebebis matarebeli laqi suraTis dacvis 
mizniT naklebad moiZebneba. Tu yvela zemoT aRwerili 
laqis Semadgeneli naerTebis Tvisebebs SavajamebT, 
aRmoCndeba, rom fisebidan  yvelaze  vargisi da misaRebi 
damaraa, zeTebidan  polimerizebuli selis zeTi, ase
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ve aRsaniSnavia futkris cvili da skipidari. swored 
am nivTierebisagan damzadebuli laqi metnaklebad 
akmayofilebs sasuraTe laqebisadmi wayenebul mo
Txovnebs.

laqis  damzadeba  damaraTi  da   polimerizebuli   zeTiT    

ma Ral temperaturaze. SuSis an emalirebul WurWelSi 
CavyaroT 100 wili wvrilad daqucmacebuli damaras 
natexebi da davasxaT 1015 wili polimerizebuli selis 
zeTi. narevi gavacxeloT     temperaturis    mci re di  
matebiT,  manam fi si gadneba da  gaixsneba  zeTSi. 1000Cze  
fisidan, ro melic mudam Seicavs mci re raodenobiT wyals, 
gamoiyofa wylis  orTqli da Tanadroulad aduRebuli 
masa Zlierad qafdeba. mocemul temperaturas Sevi
narCunebT, ma nam ar Sewydeba qafis gamoyofa. Semdeg 
vamatebT kar gad gasufTavebul skipidars mcire rao
denobiT. mxo lod morevis Semdeg vamatebT skipidaris 
danarCen raodenobas, romelic jamSi 300 wils Seadgens. 
Tu gvinda, rom laqi male gaSres, miRebul narevs vamatebT 
kobaltis rezinats (sikativi), zeTis raodenobis 0,2%s 
cxeli xsnaris saxiT. momzadebul laqs ramdenime xniT 
vaCerebT, rom moxdes uxeSi damaWuWyianebeli, gauxsneli 
nawilakebis daleqva. Semdeg CavasxamT boTlSi, Tavs 
hermetulad davaxuravT da vinaxavT sibneleSi erTi 
Tvis manZilze. laqis normalurad Srobis winapirobas 
fisis Zalian neli gacxeleba warmoadgens 100-1200Cmde. 
damaras uecari gacxeleba mas moyavisfro fers aZlevs 
da auaresebs damzadebuli laqis xarisxs.

damaras   laqis momzadeba  normalur  temperaturaze.  wvri  
lad daqucmacebul damaras natexebs valagebT saSrobSi 
iseT temperaturaze, rom moxdes misi sruli gauwylianeba 
(xSirad wyali iwvevs laqis SemRvrevas) da, amave dros, 
natexebi ar Seacxves erTmaneTs. srulad gamomSral 
damaras natexebs CavyriT specialur tomaraSi da 
CavkidebT orjer gamoxdil, kargi xarisxis skipidarSi, 
romelic farToyelian WurWelSia Casxmuli. Tavs va
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xurebT, rom skipidari ar aorTqldes da ar daiJangos. 
ramdenime dReSi fisi srulad gaixsneba, tomaraSi darCeba 
gauxsneli nawilebi  WuWyi. miRebul xsnars vamatebT 
polimerizebul selis zeTs: 1015 nawils 100 nawil 
fisze. aucileblobis SemTxvevaSi kobaltis sikativs 
vamatebT zeTs 0.2% odenobiT. skipidari aiReba 300 wilis 
raodenobiT. damzadebul laqs vto vebT hermetulad 
daxurul WurWelSi, sibneleSi daleqvisaTvis.

damaras laqi futkris cviliT. sxvadasxva WurWelSi 
neli cxelebiT gavaTboT 100 wili damara da 1530 wili 
futkris cvili. sruli gadnobis Semdeg SevurioT mcire 
raodenobiT skipidari. danarCen skipidars (sul 300 
nawili) vamatebT energiuli morevis TanxlebiT. laqs 
vinaxavT kargad Tavdaxuurul WurWelSi sibneleSi.

aRwerili wesiT damzadebuli laqi Sreba ramdenime 
saaTSi da xasiaTdeba naxevrad mqrqali zedapiris mqone 
afskiT. rodesac saWiro ar aris Zalian gluvi (priala) 
zedapiri, swored aseTi laqi gamoiyeneba, romelic 
erTerTi srulyofili sasuraTe laqia. igi optikurad 
mdgradia, ar yviTldeba, ar muqdeba da suraTs icavs 
tenisa da daJangvisagan xangrZlivi drois manZilze. 
ixsneba erTerT sust gamxsnelSi  skipidarSi.

temperis teqnikiT Sesrulebuli suraTis dasa
faravad, rodesac saWiroa sruliad mqrqali zedapiri, 
zemoT mocemul receptSi izrdeba futkris cvilis 
raodenoba, rac kidev ufro zrdis laqis mdgradobas. es 
Semadgenloba aseTia:

damaras fisi   100 wili
cvili    3050 w.
skipidari    300 w.

aRsaniSnavia, rom cvilis raodenoba ar unda 
aRematebodes 50%s. winaaRmdeg SemTxvevaSi miviRebT 
afskis Zalian rbil zedapirs, romelic temperaturis 
momatebisas kidev ufro darbildeba, rac mis advi lad 
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daWuWyianebas gamoiwvevs, miikrobs ra haerSi Setiv
tivebul nawilakebs.

damaras laqi mzaddeba aseve oTaxis temperaturaze. 
amisaTvis damaras xsnian skipidarSi SefardebiT 1:3 
da umateben aseTive SefardebiT gaxsnil cvils. auci
lebelia, rom fisi da cvili ar Seicavdes wyals. laqi, 
romelic didi raodenobiT Seicavs cvils, iZleva afsks, 
romlis polirebac SesaZlebelia.

rogorc vxedavT, damaras laqi SeiZleba damzaddes 
sxvadasxva SemadgenlobiTa da proporciiT. maRali 
xarisxis misaRebad aucilebel pirobas warmoadgens 
gamoyenebuli masalis sisufTave. es upirvelesad ex
eba gamxsnelsa da ganmzavebels. is aucileblad unda 
iyos zedmiwevniT sufTa, rom aorTqlebis Semdeg ar 
darCes araviTari naSTi. Tu laqSi garkveuli drois 
Semdeg SeimCneva skipidaris TviTneburi daJangvisa da 
polimerizaciiT miRebuli Sesqelebuli nawilakebi 
an aseTive warmoSobis fisuri araaqroladi naSTebi, 
aucilebelia, gamoyenebis win gamovcadoT. amisaTvis 
saWiroa,  davawveToT ramdenime wveTi sufTa qaRaldze 
da davakvirdeT,  Tu aorTqlebis Semdeg darCa naSTi 
laqas saxiT, es mis dabal xarisxze miuTiTebs. aseTive 
wesiT SeiZleba  gamoyenebamde  gamxsnelic  SevamowmoT,  
Tu   igi dabali xarisxisaa,  aucilebelia,  Tavidan  gamoi
xados.

bunebriv fisebze damzadebuli spirtiani laqebi 
ar gamoiyeneba damfaravad zemoT aRniSnuli mizezis 
gamo. is gamoiyeneba mxolod moxvewili xis zedapiris 
konservaciisaTvis da pastelisa da naxatebis fiqsaJebSi. 
sxva miznebisaTvis misi gamoyeneba mizanSeuwonelia. 
metnaklebi mdgradobiT gamoirCeva gamoTeTrebuli 
Selaqis laqi, romelic Semdegi SemadgenlobiT mzaddeba:

eTilis spirti    100 wili
gamoTeTrebuli Selaqi   300 wili
abusalaTinis zeTi   1 wili
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abusalaTinis zeTis Semcvlelad SesaZlebelia vene
ciuri balzamis gamoyeneba. laqi mzaddeba Cveulebriv 
temperaturaze boTlSi Semadgeneli nawilebis moTa
vsebiTa da gulmodgine SenjRreviT.

16.5. suraTis dafarva laqiT

laqi suraTis zedapirze SesaZlebelia davitanoT, 
rogorc specialuri funjiT, aseve  avtomaturad, 
pulverizatoriT. avtomaturi mowyobiloba moiTxovs 
did farTobs, met danaxarjebs da mxatvrisaTvis 
mouxerxebelia. erTi SexedviT martivi saqme, rogoradac 
zogierTs SeiZleba moeCvenos suraTis laqiT dafarva, 
sakmaod did dakvirvebasa da ostatobas moiTxovs 
mxatvrisagan. upirvelasad saWiroa Sesabamisi laqisa 
da ganmzaveblis SerCeva haeris temperaturis, nestisa 
da sxva pirobebis mixedviT. zafxulSi umjobesia iseTi 
laqis gamoyeneba, sadac fisisa da gamxsnalis Sefardebaa 
1:3 an 1:4 (anu naklebad aqroladia), xolo zamTarSi 
sasurvelia Sefardeba 1:4 da 1:5. laqis wasasmelad 
gamoiyeneba brtyeli funji sifarTiT 5dan 10 smmde, 
jagaris sigrZiT  24  sm.  rac  ufro  blantia laqi, miT uf
ro  mokle unda iyos funji,  rom SevZloT, rac SeiZleba, 
Txeli fenebis dadeba. uSualod dafarvas vaxdenT 
grZeli jvariseburi formis wasmebiT. amasTan erTad 
mniSvneloba aqvs suraTis mdgomareobas, daxrilobas. 
Tu suraTi vertikalurad dgas, amiT xels vuwyobT 
Txeli fenebis dadebas, Camodenil zdmet laqs vusvamT 
jer wausmel zedapirze. pirveli wasmisas miRebul 
metnaklebad uswormasworo zedapirs vasworebT meore 
wasmisas funjis imave moZraobiT da uzrunvelvyofT 
zedapiris Tanabari sisqis feniT dafarvas. rodesac 
laqi nawilobriv aorTqldeba da Sesqeldeba, vaxdenT 



381

zedapiris e. w. dauToebas odnav daxrili funjis 
msubuqi SexebiT absoluturad swori, gluvi zedapiris 
miRebamde.

laqiT dafarvamde suraTi absoluturad gamomSrali 
unda iyos. sxva SemTxvevaSi SeiZleba suraTi daziandes 
(amis mizezebze zemoT gvqonda saubari). miRebuli wesis 
Tanaxmad, zeTiani ferweruli namuSevari laqiT unda 
daifaros damTavrebidan erTi wlis Semdeg. temperis 
teqnikiT Sesrulebuli nawarmoebi SedarebiT adre 
Sreba, Tu zeTiani temperaa gamoyenebuli, saWiroa igi
ve pirobebis dacva. Tu laqiT davfaravT gaumSral 
temperas, laqis gamoSrobac Seferxdeba.

Tu damfaravad viyenebT zeTian laqs, romlis gamo
Srobasac meti dro sWirdeba, suraTi moTavsebuli 
unda iyos sufTa adgilze, rom ar moxdes masze mtvris 
nawilakebis mikroba, daWuWyianeba. Tu am pirobas ver 
vasrulebT, maSin aucilebelia gamoviyenoT sikativiani 
laqi. SesaZlebelia Sroba davaCqaroT temperaturis 
momatebiTac, Tumca ara umetas 35-400Cisa.

damaras laqi cviliT Sreba gacilebiT Cqara, ramdenime 
saaTSi. misi datana moiTxovs ufro met ostatobas, 
vidre zeTiani laqebi. igi unda gavaTboT wylis abazanaze 
daxurul WurWelSi, rom haerTan ar hqondes Sexeba. 
rodesac is gaTbeba, datanas vaxdenT farTo funjiT, 
grZeli horizontaluri wanasmebiT. adgils, romelic 
odnav SeSreba, xelmeored aRar wavusvamT, raTa gaSrobis 
Semdeg araTanabari zedapiri ar miviRoT.

laqis wasmamde sasurvelia, suraTi mTlianobaSi odnav 
SevaTboT.
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macxovris freska wminda saba ganwmendilis 

saxelobis taZris sakurTxevlidan

safaris samonastro kompleqsi

yinwvisis wminda nikolozis saxelobis eklesia
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sionis sakaTedro taZari, macxovari

(mxatvari g. gagarini)
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yinwvisis wminda nikolozis saxelobis eklesia,

ierusalimSi Sesvla

qaSveTis wminda giorgis saxelobis eklesia, fragmenti

(mxatvari l. gudiaSvili)
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gelaTis RvTismSoblis miZinebis saxelobis taZari,

mozaika
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ubisas wminda giorgi saxelobis taZari,

mxatvrobis fragmenti

(mxatvari damiane)
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atenis sioni, moxatulobis fragmenti 

xarebis kompoziciidan
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wminda saba ganwmendilis saxelobis taZari,

moxatulobis fragmenti

(safaris samonastro kompleqsi)
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nakifaris  wminda giorgis saxelobis eklesia,

wminda giorgis borbalze wameba

(mefis mxatvari Teodore)
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17. tempera

Tanamedrove teqnikur literaturaSi termini tem
pera aRniSnavs mxatvrobis iseT teqnikas, romlis drosac  
Semkvrelad  gamoyenebulia  mxolod bunebrivi an xelo
vnuri emulsia.  warsul   periodSi aRniSnuli termini 
(tempera laTinurad SemaerTerbels niSnavs) sxvadasxva 
mni SvnelobiT   da  daniSnulebiT  moixsenieboda, zogjer 
is gaigivebuli  iyo  Semkvrelad  cxoveluri  an   mcenareuli 
we bos gamoyenebasTan. umetesad ki miuTiTebda iseT 
makavSirebels, romlis SemadgenlobaSi Sedioda kvercxi. 
swored aseTi tempera iyo gabatonebuli evropaSi 
zeTis ferweris ganviTarebamde, romelic SemdgomSi 
upiratesi gamoyenebiT sargeblobda. Tumca kvercxis 
temperas saeklesio mxatvrobaSi Tavisi mniSvneloba 
arasdros daukargavs. SemdgomSi (XIXXX ss.) temperis 
teqnikaSi Sesrulebulma kargad Semonaxulma uZvelesma 
namuSevrebma kvlav aRZra sayovelTao interesi am 
mimarTulebisadmi. faiumis oazisSi aRmoCenili namu
Sevrebis nawili aseTi teqnikiTaa Sesrulebuli.

emulsiebi (ix. Tavi „emulsiebi) iyofa or did jgufad 
 bunebriv da xelovnur emulsiebad. bunebriv emulsias 
warmoadgens rZe, kvercxi (kvercxis guli, cila, mTliani 
kvercxi), xolo xelovnurs miekuTvneba kazeinzeTiani, 
kvercxis gulizeTiani, kvercxzeTianlaqiani da sxva 
mravali.

bunebriv emulsiaze damzadebuli saRebavebis gamo
yenebas mxatvrobaSi didi xnis istoria aqvs. azri 
kvercxis mwebavi Tvisebis gamoyenebisa da misi saSulebiT 
saRebavis fenis damagrebisa raime zedapirze uZvelesi 
droidan momdinareobs. mravali mkvlevari aRniSnavs, 
rom kvercxis gamoyeneba saRebavis fenis dasamagreblad. 
arqiteturaSi jer kidev Zvel egvipteSi gamoiyeneboda. 
zustad cnobilia, rom aseT saRebavebs kargad icnobdnen 
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da iyenebdnen antikuri epoqis (VIIIVI ss.) kedlis 
mxatvrobaSi, aseve  Zvel bizantiur mxatvrobaSi (IVXV 
ss), Sua saaukuneebSi (VIIIXIV ss.) da aRorZinebis epoqaSi 
(XIVXVI ss.).

yovelive zemoTqmulidan SeiZleba iTqvas, rom te
mperis teqnika erTerTi uZvelesia msoflioSi da misi 
gamoyenebis istoria 3 aTas welze mets moicavs. swored 
aseTi saRebavis sistema warmoadgenda ZiriTad masalas 
dazgur da monumentur mxatvrobaSi zeTis ferweris 
damkvidrebamde (XVXVII ss.)

emulsiuri saRebavebi, ZiriTadad ki kvercxis gulis 
tempera, evropaSi farTod gamoiyeneboda rogorc 
kedelze, aseve xis dafaze xatvisas. xSirad mTliani 
kvercxis temperiT amTavrebdnen freskul nawarmoebebs, 
radgan igi kargad exameba freskuli saRebavebis 
agebulebas.

temperis saRebavebs gaaCniaT mTeli rigi dadebiTi 
Tvisebebi, riTac isini gamoirCevian sxva saxiT dam
zadebuli saRebavebisagan. am dros SesaZlebelia Zalian  
mkveTri  da  Txeli  xazis gavleba, radgan is advilad 
denadia dabali  siblantis gamo,  vidre  ga ci lebiT   bla
nti zeTiani saRebavi. mas garkveul upiratesobas aniWebs 
wyali, romlis aorTqlebis Semdeg, rac gacilebiT 
swrafad xdeba, vidre zeTis saRebavebis SemTxvevaSi, 
saRebavis fena Sreba Tanabrad. es Tavidan gvaSorebs 
gaSrobis xangrZlivi procesis dros zedapiris da
naoWebas da daskdomas. yovelgvari garTulebis gareSe 
xdeba, aseve, Semdgomi fenebis dadebac. meore mxriv, 
tempera masSi Semavali nivTierebis xarjze (emulsiaSi 
Semavali zeTebi da sxv.) elastikuria da ar saWiroebs 
didi raodenobiT higroskopuli naerTebis damatebas, 
rogorc es xdeba akvarelis teqnikaSi. temperis 
SesaZleblobebi kargad Cans Cven qveyanaSi Semonaxuli 
saeklesio kedlis mxatvrobis mravali nimuSidan, ro
melTa Soris aRsaniSnavia wminda sabas (safaris sa mo
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nastro kompleqsi)  taZari (ix. gv. 382, 388).
unda aRiniSnos, rom dadebiT TvisebebTan erTad 

tem peris saRebavebs gaaCniaT uaryofiTi Tvisebebic. 
kerZod, swrafad Srobadobis gamo maTi Sereva ver 
xerxdeba iseTive intensiurobiTa da siCqariT, rogorc 
es xdeba zeTis saRebavebis SemTxvevaSi. amis gamo 
calkeuli saRebavis fenebi, TiTqos, gamxoloebulia 
erTmaneTisagan da naxevartonebis gadasvla, romelic 
zeTis ferweraSi advilad xdeba, aq SedarebiT Znelad 
miiRweva. zeTis ferwera, romlis drosac SesaZlebelia 
ramdenime saaTis ganmavlobaSi wero svel zedapirze 
Seferxebis gareSe, iZleva ferebis gamoyenebis ufro met 
saSualebas. amasTanave, gaSrobisas saRebavis tonaloba 
naklebad icvleba. aRsaniSnavia, rom zeTis saRebavebs 
temperis saRebavebi CamorCeba elastikurobis xarisxiT. 
amitom mizanSewonilia, Tu misTvis SedarebiT myar 
safuZvels gamoviyenebT.

yovelive es ubiZgebda mxatvrebs da am dargis spe
cialistebs, eZebnaT sxvadasxva saSualebebi da Semadge
nlobebi, raTa ufro srulyofilad SeZlebuliyo 
gamomsaxvelobiTi unaris warmoCena. am Ziebis Sedegi 
iyo, rom kedlis mxatvrobaSi freskam da dazgur 
ferweraSi bunebrivi kvercxis gulis emulsiaze 
damzadebulma saRebavebma XVI saukunis bolos italiaSi 
da XVII saukuneSi dasavleT evropaSi adgili dauTmes 
zeTis saRebavebs. SemdgomSi isic ar gamodga idealur 
masalad mxatvrobisaTvis, miT umetes  monumenturi 
mxatvrobisaTvis, sadac is TiTqmis uvargisi aRmoCnda.

dasavleT evropaSi  XIX sis  bolos  da  XX sis dasawyisSi 
gamoCnda axali Semadgenlobis tempera, rom elic 
Seicavda ara marto kvercxis guls, aramed kvercxis gul
zeTian  an kvercxis gullaqian emulsiebs, romlebic 
damzadebulni iyvnen swrafadSrobad polimerizebul 
zeTze an laqze.

XIX saukunis bolos dasavleT evropaSi Seiqmna xe
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lovnuri kazeinzeTiani emulsia da mis safuZvelze 
 kazeinzeTiani temperis saRebavebi, romlebic aRe
matebian teqnologiuri maxasiaTeblebiT manamde arse
bul temperis saRebavebs, rogorc bunebriv, aseve 
xelovnur   kvercxis  gulzeTian  emulsiaze   da m 
za  debuls. ukanasknel wlebSi am saxis temperam gansa
kuTrebuli  gamoyeneba hpova dazgur da dekoratiul 
ferweraSi.

gasuli saukunis 60iani wlebidan Seiqmna poli
vinilacetatis tempera, romelSidac Semkvrelad 
sinTezuri pvas wyalxsnaria gamoyenebuli. mimdinare 
periodSi qarxnuli meTodiT ZiriTadad mzaddeba 
oTxi saxis temperis saRebavi: 1. kazeinzeTiani (Sem
kvrelad gamoiyeneba kazeinis wyalxsnarisa da maRali 
xarisxis mcenareuli Srobadi zeTis emulsia) 2. 
polivinilacetatis (makavSirebeli warmoadgens `pva~as 
wylis dispersias) 3. akrilis (Semkvrelad gamoyenebulia 
poliakrilis wylis dispersia) 4. cvilzeTiani (gamo
yenebulia cvilzeTis kompozicia Sesabamis naerTebTan 
erTad).

gaSrobis Semdeg temperis teqnikiT Sesrulebuli 
nawarmoebis zedapiri mqrqalia (ar prialebs), garemo 
pirobebis zemoqmedebisagan dasacavad umetes SemTxve
vaSi maTi dafarva xdeba laqis, olifis, cvilis an sxva 
Sedgenilobis damcavi SriT.

kvercxis tempera, romelic kvercxis SemadgenlobaSi 
bunebrivad Seicavs naxevradSrobad zeTs, Sreba gvian. 
mas esaWiroeba xangrZlivi kontaqti JangbadTan, zeTis 
polimerizacia  SrobisaTvis. aseTi namuSevris dafarva 
damcavi feniT xdeba ramdenime Tvis an erTi wlis Semdeg. am 
TvalsazrisiT sainteresoa diureris (albrext diureri 
  germaneli  fermweri,  grafikosi  da   xelovnebis Teo
retikosi 14711528 ww.)  werilidan  fragmenti,    sadac is 
afrTxilebs Tavis SemkveTs, ar dafaros mis mier axlad 
dawerili da gagzavnili suraTi laqiT. ramdenime Tvis 
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Semdeg Camoval, me TviTon davfarav laqiT da garantias 
gaZlev 300 weli gaZlebso  wers mxatvari.

akrilis saRebavebs, romelic xSirad ubralod akri
lad moixsenieba, Sedgenilobis mixedviT aqvs rogorc 
mqrqali, aseve mbrwyinavikriala zedapiri, ar icvlis 
fers, ar saWiroebs damcav fenas. damcav fenas ar sa
Wiroebs zeTcviliani temperac, radgan am dros zeda
pirze yalibdeba sanTlis Txeli fena, Tumca misi 
Camoyalibeba damokidebulia saRebavis Sedgenilobaze 
 kerZod cvilis Semcvelobaze. zedapiri am SemTxvevaSic 
mqrqalia, romlis moprialeba zogjer SesaZlebelia 
Salis naWriT.

kedelze samuSaod ukeTesia kazeinzeTiani tempera, 
radgan wyalgaumtaria, Tumca garkveuli xarisxiT 
ata rebs nests da gazs (anu sunTqavs). saRebavis fenis 
saSualebiT kedelSi gaCenili an Senebis dros darCenili 
nestis garkveuli raodenoba mcirdeba aorTqlebis 
gziT, romelsac atarebs aseTi Sedgenilobis samxatvro 
fena.

dRevandel savaWro qselSi gvxvdeba mravalricxovani 
kargad damuSavebuli mSrali pigmenti, romliTac 
SesaZlebelia damoukideblad damzaddes temperis 
saRebavebi sakmaod martivi teqnologiiT, uSualod 
xatvis dawyebis win. Tavad mxatvris mier momzadebuli 
temperis saRebavebi, rogorc amas praqtika gviCvenebs, 
gamoirCeva ukeTesi xarisxiT da meti gamZleobiT. 
tempera (damzadebuli kvercxis gulisa da moxarSuli 
zeTis an laqis emulsiaze) levkasze (carcis grunti) da 
xis safuZvelze (dafa) bunebrivi pigmentis gamoyenebiT 
 es aris xatweris tradiciuli teqnika. daaxloebiT 
aseTive Semadgenlobebi gamoiyeneboda kiris gruntze, 
taZrebis moxatvisas.

dRes saqarTveloSi xatweraSi umetesad kvercxis 
gulis temperas iyeneben (e. w. Zveli tempera), romelsac 
mxatvari TviTon amzadebs saWiroebis mixedviT. arc 
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Tu iSviaTad gvxvdeba kvercxis gulis kombinacia 
kazeinTan an `pva~sTan (Tanamedrove tempera), aris sxva 
receptebic, romelTa umravlesoba avtoriseulia da 
zogierTis gamoyenebas myari istoriuli safuZveli ar 
gaaCnia.

amrigad, tempera  es sxvadasxva makavSireblebisa 
(bunebrivi da xelovnuri emulsiebi) da pigmentebis 
kombinaciis  Zalian farTo gagebaa. am kombinaciebma 
drois ganmavlobaSi SeiZleba sxvadasxva Tviseba ga
moaCinon. Tumca erTmniSvnelovnad SeiZleba iTqvas, 
rom temperis is Sedgeniloba, romelic gamoiyeneboda 
Sua saukuneebSi, gamoirCeoda meti simtkiciTa da 
mdgradobiT, rac dromac daadastura, vidre mis Semdeg 
saukuneebSi, zeTis ferweraSi Sesrulebuli namuSevrebi. 
igive ar SeiZleba iTqvas Tanamedrove temperaze, rome
lic SedgenilobiT mniSvnelovnad gansxvavdeba Tavisi 
winamorbedisagan.

temperis saRebavi mzaddeba damuSavebuli (saWiro 
zomamde dafquli) mSrali pigmentisa da romelime 
emulsiis SereviT. es SesaZlebelia ganxorcieldes 
ori meTodiT: 1. mSrali pigmenti ereva emulsias nawil 
nawil da isriseba kurantiT, granitis filaze an 
minaze xelis saSualod  da  woliTa   da    wriuli    mo
ZraobiT, erTgvarovani masis miRebamde. 2. mSrali 
pigmenti jer isriseba mxolod wyalSi, zemoT aRwerili 
meTodiT da Semdeg gamoyenebis win mas ereva emulsia 
saWiro konsistenciamde. meore gza ufro gamosadegia, 
radganac wyalSi gasresili pigmenti SesaZlebelia 
SevinaxoT didxans daxurul WurWelSi da gamoyenebis 
win mas SevurioT saWiro emulsia. pirveli meTodiT 
damzadebuli tempera ar inaxeba didxans. radgan 
maleve iwyebs gamyarebas da gafuWebas (lpeba). amis 
gamoa, rom qarxnulad damzadebul temperis saRebavebs 
damatebuli aqvT ufro didi raodenobiT higroskopuli 
da antiseptikuri, sakonservacio saSualebebi, vidre es 
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saWiroa samxatvro miznisTvis. amas garda, qarxnulad 
damzadebuli temperisaTvis ar SeiZleba gamoyenebuli 
iqnas zogierTi iseTi emulsia, romelic miuxedavad 
danamatebisa, mainc ar inaxeba didxans. aRniSnulidan 
gamomdinare, temperis teqnikis mimdevrebs xSirad 
TviTon uwevT saWiro Tvisebebis mqone saRebavis 
misaRebad Sesabamisi emulsiis SerCeva da damzadeba. 
qarxnulad damzadebuli, sxvadasxva Sedgenilobis 
temperis saRebavebi,  romelic tubebSi fasovdeba, mxa
tvars SeuZlia, ganazavos saWiro emulsiaSi uSualod 
gamoyenebis win Zalian martivad. magaliTad, rogorc 
xdeba zeTis saRebavebis ganzaveba skipidarSi gamoyenebis 
win, uSualod palitraze. am dros aucilebelia saRebavis 
Sedgenilobis zedmiwevniT codna.

temperis saRebavebi masSi Semavali wylisa (Semkvrelis 
wyalxsnari) da zeTis raodenobrivi fardobis Tval
sazrisiT orgvaria: 1. temperis saRebavebis didi nawili 
mzaddeba iseT emulsiaze, romelSic dispersiul 
ares wyali warmoadgens. maTi ganzaveba SesaZlebelia 
Cveulebrivi wyliT. isini,  ZiriTadad, xasiaTdebian ima
ve TvisebebiT, rogoriTac wylis saRebavebi (gaSrobisas 
tonis Secvla da sxva). zeTis komponentis mcire 
raodenobis gamo misi Tvisebebi mxolod saRebavis 
gaSrobis Semdeg mJRavndeba, rac zedapirs aniWebs 
elastiurobas da simkveTres. 2. imisaTvis, rom gaSrobis 
Semdeg tonaloba naklebad Seicvalos, saWiroa zeTis 
raodenobis gazrda, rac cvlis emulsiis tips da 
saRebavis xasiaTs. Tu zeTi aRwevs im raodenobas, rodesac 
igi dispersiul ares warmoadgens wylis magivrad, misi 
ganzaveba xdeba ukve skipidarSi da TvisebebiT didad ar 
gamoirCeva zeTis saRebavebisagan, xolo weris teqnika 
 ferweris teqnikisagan, misTvis damaxasiaTebeli Tvi
sebebiTa da SedegiT.

temperis saRebavebi Sualedur mdgomareobas iWeren 
wylisa da zeTis saRebavebs Soris da misi Tvisebebi 
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da mo kidebulia ama Tu im saxiT zeTis komponentis 
raodenobaze.

temperis saRebavebisaTvis, romelic meti simyifiT 
gamoirCeva, vidre zeTis saRebavi, sasurvelia gamo
yenebuli iqnas rac SeiZleba mdgradi, myari safuZveli. 
aseTs warmoadgens xis dafa an kedeli. SesaZlebelia, 
aseve, xelovnuri xis masalis gamoyenebac e.w. „deespe“da 
„devepe“ (Древесностружечная плита, Древесноволокни-
стая плита) da sxv. rac Seexeba tilos, misi gamoyenebis 
SemTxvevaSi sasurvelia, is kargad gamagrdes da 
daigruntos meore mxridanac. SesaZlebelia gruntSi 
emulsiis damateba, rac Tavidan agvaSorebs bzarebis 
Camoyalibebas da suraTis dazianebas.

zogierTi saxeobis, myife Semkvrelebze damzadebuli 
(kazeini, deqstrini, Jelatini da sxv.) temperis gamo
yenebisas iqmneba imis SesaZlebloba, rom gaSrobisas 
warmoSobili zedapiruli daWimulobis gamo is aZvres 
zedapiridan. amitom aucilebelia plastifikatoris 
 glicerinis an Taflis damateba. sasurvelia, aseve, 
antiseptikuri (qafuri, formalini) nivTierebis dama
tebac.

temperis saRebavebis mdgradoba sakmaod maRalia, 
razec miuTiTebs Sua saukuneebSi (da ufro adre) 
Sesrulebuli Cvenamde moRweuli suraTebis xarisxi, 
romlebic ukeTesad aRiqmebian dRes, vidre amave 
periodis zeTis saRebavebiT Sesrulebuli namuSevrebi. 
es ar gvaZlevs imis Tqmis saSualebas, rom dRevandeli 
temperac aseTive gamZle iqneba, radgan igi gansxvavdeba 
Sua saukuneebis temperisagan. im periodSi temperis 
saRebavebi mzaddeboda iseTi bunebrivi emulsiisagan, 
rogoricaa kvercxis guli an umetes SemTxvevaSi wyalSi 
xsnadi Semkvrelebi  weboebi an cila. CamoTvlili 
nivTierebebi gamoirCevian optikuri mdgradobiT, 
amitom isini naklebad  yviTldebian,  Znelad muqdebian 
da inarCuneben TavianT bunebriv fers.
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kvercxis tempera. saRebavebis makavSireblad kvercxis 
guls an mTlian kvercxs gamoyenebis xangrZlivi istoria 
aqvs. aseTi Sedgenilobis saRebavebi gamoiyeneboda 
rogorc kedlis mxatvrobaSi, aseve xatweraSi (aq mTliani 
kvercxis tempera SedarebiT iSviaTad gamoiyeneboda). 
italiaSi XIVXV ss.ebis mijnaze, rodesac temperis 
teqnika ganviTarebis umaRles fazaSi iyo, cnobebs misi 
momzadebisa da daniSnulebis Sesaxeb gvawvdis Cenino 
Cenini. igi wers, rom arsebobs ori saxis tempera, erTi 
meoreze ukeTesi. pirveli tempera aseTia: aiRe kvercxis 
guli da cila, daumate leRvis totebis wveroebis 
wanaWeri da kargad aTqvife yvelaferi erTad. Semdeg 
es narevi Caasxi WurWelSi zomierad, arc Zalian bevri, 
arc Zalian cota, ise rom sanaxevrod ganzavdes RviniT. 
Semdeg Seni saRebavi daamuSave masSi. Tu kvercxs daamateb 
zomaze mets, saRebavebi daskdeba. meore tempera  agrZe
lebs igi  es aris, ZiriTadad, kvercxis guli. icode, 
rom is aris universaluri, rom misi gamoyeneba SeiZleba 
rogorc kedelze, aseve  dafasa da liTonze. Sen is 
ar unda daumato zomaze meti da gonivruli iqneba, 
Tu daicav zomierebas. saRebavebi unda iyos kargad 
gasresili da wyaliviT Txevadi.

kvercxis gulis tempera. saRebavebSi kvercxis gulis 
didi raodenoba iwvevs maT aqercvlas da daskdomas, 
radgan gaSrobis Semdeg kvercxis gulis cilovani 
nawili kargavs wylis garkveul raodenobas. es ki iwvevs 
saRebavebis fenis SekumSvas. amis gamo didi mniSvneloba 
eniWeba pigmentisa da Semkvrelis proporcias. 
rogorc Cenino Cenini gvatyobinebs, orives iRebdnen 
Tanabari raodenobiT da Semdeg azavebdnen wylis 
nebismieri raodenobiT saWiro konsistenciamde. aseTi 
Semadgenlobis saRebavi gamoricxavs weras sqeli 
monasmebiT. amitom mTeli ferwera Sedgeboda Txeli 
gamWvirvale fenebisagan. recepti aseTia:

pigmenti (wyliani pasta)   1,0 wili
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emulsia (kvercxis guli)   0,51.0 wili

mSrali pigmenti (ukeTesia wyalSi gasresili pig
mentis pasta) gulmodgined unda gaisrisos Txevadi 
araJnis konsistenciamde kvercxis gulis emulsiaSi. 
gasasresad yvela pigments sxvadasxv dro sWirdeba 
maTi gansxvavebuli fizikurmeqanikuri Tvisebebis 
gamo. saWiro ferebi winaswar unda ganisazRvros da 
momzaddes. momzadebuli saRebavebi moTavsdeba qilaSi. 
mas SeiZleba, davasxaT wyali da SevdgaT macivarSi (Tu 
gvinda xangrZlivad Senaxva). gamoyenebis win gadavRvaroT 
wyali da SevazavoT ZmriT saWiro konsistenciamde.

prof. kipliki miuTiTebs, rom aRniSnuli saRebavi 
sxvadasxva uaryofiTi Tvisebis gamo (Cqari Sroba, garemo 
pirobebisadmi arasakmarisi mdgradoba, rac iwvevs 
laqis feniT misi dafarvis aucileblobas) Tanamedrove 
mxatvrebs aRar akmayofilebs. Tumca iqve aRniSnavs, 
rom ferebis siRrme, simkveTre, laqis qveS kargad,  
xangrZlivad  Senaxuloba da sxva kvlavac aRZravs in
teress aseTi saRebavebisadmi. amitom kvercxis gulis 
temperaSi dResac mravali mxatvari muSaobs. kvercxis 
gulis emulsiis recepti aseTia:

kvercxis guli     1,0 wili
Zmari an wyali an Rvino an sxv.   1,0 wili

kvercxis guli unda gamovyoT cilisagan, movaSoroT 
garsacavi da movaTavsoT WurWelSi. davasxaT Tavisive 
raodenobis Zmari, wyali, Rvino an ludi da kargad 
avurioT erTgvarovani masis miRebamde. aseTi saxis 
tempera gamoiyeneba xatwerasa da kedlis mxatvrobaSi.

tempera mTliani kvercxiT. mTliani kvercxis temperis 
Zveleburi recepti aseTia: mTliani kvercxi (kvercxis 
guli, cila), mcire raodenobiT leRvis xis rZewveni 
erTad Sereuli, erTi kvercxis moculobis tol, wylian 
RvinosTan da masSi gasresili saWiro feris pigmenti 
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Sesabamisi proporciiT. aseTi temperis makavSirebeli 
mTliani kvercxi gansazRvruli raodenobiT Seicavs 
kvercxis cilas, rac mas gansakuTrebulad faseuls xdis 
kedlis mxatvrobaSi.

cilovani warmoSobis nivTierebebi, rogoricaa kve
rcxis cila, kazeini, cxoveluri webo da sxv. kalciumis 
tutesTan Ca(OH)2 warmoSoben myar qimiur naerTs 
(marili), romelic wyalSi ar ixsneba. aseTi temperiT 
(romelic  Seicavs  kvercxis  cilas) svel   da naxevrad 
mSral kiris zedapirze werisas advilad warmoiSoba 
wyalSi uxsnadi kalciumis naerTebi (kalciumis 
aluminatebi) da saRebavis fena myarad emagreba zedapirs. 
mSrali kiris zedapirze Tu igi siRrmeSi Seicavs 
kalciumis tutes mcire raodenobiT, reaqcia mainc 
xdeba da Sedegic damakmayofilebelia. absoluturad 
mSrali kiris ze da piris SemTxvevaSi saRebavis mimagrebis 
qimiuri procesi ar mimdinareobs. Tu kedeli svelia, 
teniania da ar Seicavs mwvave kalciums (misi gardaqmnis 
procesi ukve damTavrebulia), kvercxis tempera, iseve 
rogorc sxva saxis saRebavebi, advilad iSleba, obdeba 
da saTanadod ar ekroba zedapirs. mTliani kvercxis 
temperis recepti aseTia:

pigmenti (wyliani pasta)    1,0 wili
emulsia (mTliani kvercxi)   1,0 wili

mTliani kvercxis emulsiis Semadgenloba:

kvercxi (guli, cila)    1,0 wili
Zmari (3%iani), Rvino an ludi   1,0 wili

erT moculoba mTlian kvercxs davamatoT ase Ti
ve moculobis gamzavebeli (Zmari, Rvino an lu di) da 
kargad avurioT. SesaZlebelia mcire raodenobiT 
wylis damatebac. imisaTvis, rom narevis (kvercxi + gan
mzavebeli + pigmenti) romelime nawilSi ar darCes 
cilis Warbi koncetracia (rac zedapiris aqercvlas 
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da daskdomas gamowvevs) igi kargad, xangrZlivad unda 
vurioT, anda kurantiT gavsrisoT myar zedapirze, raTa 
miviRoT erTgvarovani masa.

cila  iseve,  rogorc kvercxis  guli,  gogirdis Se
mcveli azotovani nivTierebaa, romelic advilad iSleba 
da lpeba. am Tvisebebis gamo Zveli ostatebi saRebavebs 
uSualod muSaobis dawyebis win azavebdnen kvercxiT. 
amave  mizniT  umatebdnen antiseptikur nivTierebebs, 
rom damzadebuli ferebis gamoyeneba SesaZlebeli yo
filiyo garkveuli drois ganmavlobaSi.

antiseptikur nivTierebad uZvelesi droidan xma
robdnen mcenareTa rZewvens. zogierTi mcenare, ma
galiTad leRvi, didi raodenobiT Seicavs aseT siTxes, 
romelic  Sedgeba  wyalSi  gaxsnili  fisis, gumfisisa 
da sxva nivTierebebisagan. aseTi siTxeebi bunebriv emu
lsiebs warmoadgenen. maTi damateba kvercxis temperas 
aniWebs simkvrives, gamZleobis unars da zrdis sistemis 
xarisxs. garda aRniSnulisa, antiseptikur nivTierebebad 
sxva da sxva qveyanaSi gansxvavebul naerTebs xmarobdnen. 
germaniaSi am mizniT iyenebdnen luds, romelic Seicavs 
mcenareul webovan nivTierebas da mcire raodenobiT 
spirts. rusi mxatvrebi imave daniSnulebiT iyenebdnen 
puris buraxs, iseTive raodenobiT, rogorc zemoT 
mivu TiTeT. ufro mogvianebiT evropaSic da ruseTSic 
kvercxis guls amatebdnen Zmars.

kazein-zeTiani tempera. kazeinzeTian temperas aqvs 
mTeli rigi dadebiTi Tvisebebi, romelic sxva saxis 
emulsiaze damzadebul saRebavs ar aqvs. pirvel rigSi 
unda aRiniSnos Zalian kargi adgeziis (mikrobis, 
miwebebis) unari sxvadasxva zedapiris mimarT, rogoricaa 
betoni, xis dafa, tilo, liToni da sxvadasxva nalesoba. 
aseTi temperiT SesaZlebelia vweroT rogorc Txeli, 
aseve sqeli monasmebiT nebismier swor zedapirze. 
saRebavis fenebi kargad ekvrian rogorc erTmaneTs, 
aseve  zedapirs. amitom momdevno fenis dadebisaTvis 



402

ar aris saWiro, wina fena iyos mSrali. weris procesi 
ar moiTxovs garkveuli teqnologiuri Tanmimdevrobis 
dacvas, rac sxva SemTxvevaSi aucilebelia. is advilad 
Sreba, ar icvlis fers da tonalobas, amitom am temperiT 
muSaoba mxatvrisaTvis did siZneles ar warmoadgens. 
mocemuli saRebavis ukeT, Cqara SrobisaTvis is unda 
Seicavdes kargad damuSavebul polimerizebul zeTs, 
mcire raodenobiT. gamSrali zedapiri gamoirCeva 
didi simtkiciT da atmosferos mimarT mdgradobiT. 
SesaZlebelia, gamSrali zedapiri laqiT arc daifaros. 
sqeli ferebis werisas saRebavi Tanabrad Sreba da ar 
warmoSobs bzarebs. erTerTi moTxovna, rac am dros 
unda davicvaT, isaa, rom aucilebelia, grunti iyos 
myari da magari.

samxatvro daniSnulebis kazeinzeTiani saRebavi, 
romelsac sxvadasxva sawarmo uSvebs da tubebSi arian 
dafasoebuli, pigmentisa da kazeinzeTiani emulsiis 
suspenzias warmodgens, plastifikatorebisa da 
Sesabamisi antiseptikuri nivTierebebis damatebiT. 
aseTi Semadgenlobis asortimenti mravalferovania 
da ramdenime aTeuli dasaxelebis saRebavs aerTianebs. 
aRsaniSnavia samxatvro saqmis teqnologis profesoris, 
d. kiplikis mosazreba aseTi wesiT momzadebuli 
saRebavebis mimarT. igi skeptikurad uyurebs maT 
gamoyenebas da aRniSnavs, rom mxolod mxatvris mier 
axlad momzadebul saRebavs (igulisxmeba axali emulsia) 
SeuZlia, gamoavlinos yvela zemoT CamoTvlili 
dadebiTi Tviseba. maTi saSualebiT miiReba ferebisa 
da naxevartonebis siRrme da maRali samxatvro da 
teqnologiuri Sedegebi.

Semadgenel komponentTa proporcia aseTia (mocu lo
biT erTeulebSi):

pigmenti (mSrali an sqeli wyliani pasta)     1,0
emulsia (kazeinzeTiani an kazeinzeTlaqiani)     0,250,5
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kazeinzeTiani saRebavis mosamzadeblad pigmenti 
unda gavsrisoT kurantiT marmarilos, granitis an sqe
li minis filaze gulmodgined, saWiro raodenobis 
emulsiasTan erTad (SesaZlebelia gamoviyenoT winaswar 
wyalSi gasresili pigmentis sqeli pasta). emulsia unda 
davamatoT gasresvis procesSi periodulad, saWiroebis 
mixedviT. sxvadasxva pigmentisaTvis igi metnaklebi 
raodenobiT aris saWiro.

gamzadebuli kazeinzeTiani saRebavi unda mo Ta
vsdes mWidrod Tavdaxurul qilaSi da gamoyenebis 
win amoviRoT  saWiro raodenoba Sesabamisi tonis Se
sadgenad. drodadro qilaSi kargad unda avurioT da 
mivaqcioT yuradReba, rom mas wyali kargad faravdes. 
Tu saRebavi gasresilia emulsiaSi, romelSidac Sedis 
boraki an soda, mas antiseptikuri nivTiereba ar 
sWirdeba, ramdenadac boraki da soda konservaciuli 
TvisebebiTac xasiaTdebian.

profesori d. kipiki kazeinzeTiani saRebavis Se
na xvis Semdeg rekomendacias iZleva: damzadebul sa
Rebavs qilaSi davasxaT navTi, romelic daicavs mas 
Sesqelebisagan da mis xarisxze uaryofiTad ar imo
qmedebs. gamoyenebis win navTi gadmovasxaT da saRebavi 
mzadaa gamoyenebisaTvis. xangrZlivi Senaxvis dros 
Tu igi mainc Sesqelda da wyalSi aRar ixsneba, saWiroa, 
davamatoT sapnis wyalxsnaris mcire raodenoba da 
kargad avurioT. kazeinzeTiani emulsia Semdegi 
SemadgenlobiT mzaddeba:

kazeinis 15 %iani wyalxsnari   1,0
selis zeTi     1,0

50-600Cze gacxelebuli kazeinis wyalxsnars cotao
deni kalcinirebuli sodis TanxlebiT, Seuwyvetliv 
vurioT da wveTobiT davamatoT selis zeTi, sanam ar 
miviRebT erTgvarovan emulsias. gacivebis Semdeg Sesa
Zlebelia, igi daniSnulebis mixedviT gamoviyenoT. 
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Warbi raodenobis emulsia unda SevinaxoT hermetulad 
daxurul WurWelSi dabal temperaturaze. Sesabamis 
pirobebSi is ramdenime Tve inaxeba.

rogorc zemoTac aRvniSneT, SesaZlebelia kazeinzeT
laqiani emulsiis momzadeba da mis safuZvelze Sesabamisi 
saRebavis miReba. emulsias Semdegi Sedgeniloba aqvs:

kazeinis 15 %iani wyalxsnari   1,0
selis zeTi     0,60,7
mastiqsis an damaris laqi   0,30,4

momzadebis wesi iseTivea, rogoric zemoT aRvwereT, 
im gansxvavebiT, rom zeTis magivrad am SemTxvevaSi 
gamoviyenebT zeTisa da laqis narevs.

aqve gTavazobT b. slanskis mier mocemuli imave tipis 
(kazeinzeTiani da kazein zeTlaqiani) emulsiebis Sedge
nilobebs:

a) kazeini      100 wili
wyali      250 w.
30 %iani niSaduris spirti   8 w.
selis zeTi     40100 w.
wyali      250 w.

b) kazeini      100 w.
wyali      250 w.
boraki 30 wil wyalSi    18 w.
selis zeTi     40100 w.
wyali      250 w.

aseve, warmatebiT gamoiyeneba kazeincviliani tempe
ra, romlis emulsiis recepti b. slanskis mixedviT 
aseTia:

kazeini      100 w.
gamoxdili wyali     250 w.
niSaduris spirti     10 w.
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futkris cvili     40100 w.
wyali      250 w.

arsebobs kazeincviliani temperis aseTi Semadge
nlobac:

kazeini      100 w.
gamoxdili wyali     250 w.
niSaduris spirti     8 w.
cvilis emulsia     200300 w.
wyali      50 w.

momzadebis wesi aseTia: acxeleben futkris cvils 
srul galRobamde da amateben kazeinis wyalxsnars, 
narevs aTavseben wylis abazanaze da acxeleben 700Cmde. 
amgvar emulsiaze momzadebuli saRebavi gamoirCeva didi 
simtkiciTa da mdgradobiT. Tu cvili metia kazeinis 
woniT raodenobaze, aseTi saRebavi daZvelebisas ar 
yviTldeba da ar muqdeba. didi raodenobiT cvili iwvevs 
saRebavis dasqelebas da Txeli monasmebiT wera, rac 
damaxasiaTebelia aseTi temperisaTvis, SeuZlebeli 
xdeba. gaSrobis Semdeg miiReba mqrqali zedapiri, romlis 
moprialeba SeiZleba Salis naWriT an funjiT (sakmarisi 
sanTlis Semcvelobis SemTxvevaSi), ris Semdegac advilad 
aRiqmeba ferebis simkveTre, siRrme da zeTis saRebavebis 
damaxasiaTebeli intensivoba.

kvercxis gul-laq-zeTiani tempera. Tanamedrove kvercxis 
tempera, romelic mzaddeba kvercxis gullaqzeTian 
emulsiaze, xasiaTdeba mTeli rigi upiratesobebiT, 
vidre mxolod kvercxis gulze damzadebuli saRebavebi. 
maT axasiaTebT atmosferos mimarT meti mdgradoba, 
ar saWiroeben laqiT dafarvas, Srebian SedarebiT 
swrafad, radgan Seicaven swrafad Srobad zeTebsa da 
fisebs, romlebic ganapirobeben afskis mdgradobas da 
stabilurobas, naklebad icvlian fers gaSrobisas.

aseTi saRebavebis damzadeba xdeba ori gziT: a) 
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pigmentis sqeli wyliani pasta unda gaisrisos emulsiaSi 
daaxloebiT araJanis sisqemde da movaTavsoT palitraze 
imavenairad  momzadebul sxva ferebTan erTad. sa Wi
roebis SemTxvevaSi ganvazavoT wyliT samuSao sisqemde. 
b) pigmenti gavsrisoT, mxolod wyalSi da wyliani pasta 
movaTavsoT palitraze an SevinaxoT qilaSi. muSaobis 
procesSi SevurioT emulsia saWiro konsistenciamde. 
aqedan gamomdinare, pigmentisa da emulsiis Sefardeba 
dgindeba eqsperimentulad, saWiroebis mixedviT. 
emulsiis Semadgenloba ki aseTia:

kvercxis guli    1,0
zeTis laqi    0,25
selis zeTi    0,120,13
yayaCos zeTi    0,120,13
karbolis 1% iani mJava    1,5

jer unda SevurioT selis zeTi, yayaCos zeTi 
da laqi. Semdeg  kvercxis  guli. miRebul narevs 
konservaciisaTvis umateben kalis mJavas (an sxva 
sakonservacio saSualebas). aseTi wesiT momzadebuli 
emulsia inaxeba ori kviris ganmavlobaSi.

rogorc vxedavT, kvercxis guli farTod gamoiyeneba 
sxvadasxva saxis temperis SedgenilobaSi. misi Sereva 
SeiZleba sxva makavSireblebTanac, rogorebicaa: gumi
arabiki, Jelatini. naklebad mdgradia misi da kazeinis 
narevi.

mTliani kvercx-zeTiani tempera. aseTi Semadgenlobis 
temperis saRebavebis damzadeba xdeba imave meTodiT, 
romelic zemoT aRvwereT. gamoyenebis win palitraze 
SeiZleba SevazavoT wyliT saWiro konstistenciamde. 
mTliani kvercxzeTis emulsiis Semadgenloba ki aseTia:

kvercxi (kvercxis guli, cila)  1,0
selis zeTi      0,650,7
laqi (skipidaris)     0,30,35
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Timolis mJava (20 %iani)    1,01,5

WurWelSi kargad avurioT selis zeTi da laqi. ca lke 
WurWelSi avTqvifoT kvercxi (cila da guli), romelsac 
unda movaSoroT  apki,  gavataroT orsam fena marlaSi da 
Semdeg avurioT zeTlaqian narevSi. konservaciisaTvis 
davamatoT Timolis mJavis 20%iani wyalxsnari.

saRebavi, romelic gasresilia nedl selis zeTSi, 
iZleva iseT zedapirs, romelic didi xnis ganmavlobaSi 
inarCunebs wyalSi xsnadobas. Tu emulsiaSi Sedis 
moxarSuli selis zeTi, maSin saRebavis fena erTi dRis 
Semdeg wyalSi aRar ixsneba.

saxameblis tempera. saxameblis pasta advilad ereva 
veneciur tempertins maRali temperaturis pirobebSi. 
miRebuli emulsia pigmentTan gasresvisas warmoSobs 
temperis saRebavs, romelic gaSrobisas Zalian Riavdeba 
da xasiaTdeba guaSisaTvis damaxasiaTebeli TvisebebiT, 
radgan igi didi raodenobiT wyals Seicavs. amis gamo 
saxameblis temperas mciredi gamoyeneba aqvs, miuxedavad 
imisa, rom is gamoirCeva elastikurobiT, mdgradobiTa 
da simtkiciT.

mxatvrebis umetesoba, romlebic saxamebels iye
neben, upiratesobas aniWeben Wvavis fqvils, romelic 
gamoirCeva naklebi siblantiT da Seicavs wylis mcire 
raodenobas. aseTi Semadgenlobis temperis saRebavebi, 
ZiriTadad, gamoiyeneba dekoratiuli daniSnulebiT.

webos tempera. aseTi saxis tempera gamoirCeva im 
uaryofiTi TvisebebiT, riTac TviTon webo  swrafi 
SrobiT, didi simyifiT, daSrevebiT. aRniSnulis miu
xe davad webos emulsiaze damzadebuli saRebavebi, 
sxvadasxva plastifikatoris (glicerini, Tafli, glu
koza da sxv.) da sxva nivTierebebis (qlorali) damatebiT 
gamoiyeneboda mxatvrobaSi, radgan is ereva yvela 
saxis fisovan da cximovan naerTs, romlebic ixmareba 
temperaSi.
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bizantiur saRebavebSi gamoyenebuli iyo webos 
emulsia, romelic mzaddeboda sanTlis emulsiisa da 
tyavis webosagan. zogierTi teqnologis azriT, vene
ciur mxatvrobaSi barokos epoqaSi gamoiyeneboda webos 
tempera.

mcenareuli weboebis:  gumiarabikis da alublis webos 
SereviT zeTebTan da balzamebTan miiReba emulsiebi, 
romelTa safuZvelze damzadebuli saRebavebi mcired 
gamoiyeneboda mravali uaryofiTi Tvisebis gamo. 
Tumca maTi zogierTi kombinacia, rogoricaa alublis 
webos, kvercxis gulis, zeTisa da balzamis emulsia 
da masze damzadebuli temperis saRebavebi, gasuli 
saukunis mravali mxatvris sayvarel samxatvro masalas 
warmoadgenda.
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18. freska

freska mxatvrobis iseTi teqnikaa, romlis drosac 
namuSevari sruldeba Camqrali kiriT axladSelesil 
svel zedapirze, mxolod wyalSi gazelili pigmentiT 
(makavSireblis gareSe), an makavSireblad imave masalis 
(Camqrali kiri) gamoyenebiT.

TviTon sityva „freska“ italiuri warmoSobisaa da 
niSnavs: „svelad“  svelad weras svel, axladSelesil 
gruntze. italiaSi gamoiyeneba termini „namdvili 
freska“, rodesac undaT xazi gausvan, rom am dros we
ra xdeba svel zedapirze. gamoiyeneba, aseve, termini 
„mSrali freska,“ romelic aRniSnavs mSral zedapirze 
Camqrali kiris Semkvrelis gamoyenebiT weras. es ori 
dazusteba sWirdebaT imisaTvis, rom italiaSi, sadac 
daibada termini “freska“, am sityviT amJamad guli
sxmoben yvelanair kedlis mxatvrobas sxvadasxva teqni
kisa da Sesabamisi masalis (tempera, zeTi, akrili da sxv.) 
gamoyenebiT.

termin „freskas“ Cven pirvelad vxvdebiT mxolod XIV 
saukuneSi. Znelia misi pirvelad gamoyenebis TariRis 
dadgena, Tumca cnobilia, rom mxatvrobis msgavsi meTodi 
farTod iyo gavrcelebuli gacilebiT Zveli droidan, 
kerZod,  egeosis kulturis periodSi (2000 w. Cv. w. aR
mde). es iyo mxatvroba saRebavebiT, sadac Semkvrelad 
gamoyenebuli iyo kazeini an webo. kedeli ileseboda 
ramdenime feniT, romelTac Sereuli hqonda wvrilad 
dafquli marmarilo da ixveweboda. varaudoben, rom 
aRniSnuli teqnika axlos idga mSral freskasTan (mSra
lad wera).

saWiro masalebis simartivem da xelmisawvdomobam, 
Sesrulebuli nawarmoebis gamZleobam, ganapiroba fre
skuli mxatvrobis didi popularoba antikuri periodis 
msoflioSi. qimiuri analizebiT dadasturebulia, 
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rom mis Sesaxeb icodnen Zvelma berZnebma. zogierTi 
mkvlevaris azriT, saberZneTSi iqna pirvelad gamo
yenebuli svel baTqaSze weris meTodi. aseTive teqni
kiT werdnen Zvel romSi. Cv. w. aR. I saukuneSi fre
skasTan yvelaze miaxloebuli teqnikiT xatavdnen 
aRmosavleTis qveynebSi  indoeTSi, Sua aziis qveynebSi 
da sxv. qristianul kulturaSi freska gaxda yvelaze 
saintereso, saWiro da misaRebi saSualeba taZrebis Siga 
da gare kedlebis moxatvisas.

antikuri drois ostatebi kedels xatavdnen temperis 
saRebavebis gamoyenebiT mSralze. aseTi meTodi ga
vrcelebuli iyo Sua saukuneebis freskaSic, romelmac 
didi ganviTareba hpova bizantiaSi, Zvel ruseTSi, 
saqarTveloSi, serbeTSi, bulgareTSi, italiaSi, safra
ngeTSi, germaniaSi da evropis sxva qveynebSi, sadac aseTi 
teqnikiT mravalricxovani namuSevrebia Sesrulebuli.

freskis teqnikis aRmavloba dakavSirebulia italiis 
aRorZinebis periodTan (joto, miqelanjelo da sxv.). 
XVI saukunidan italiaSi gavrcelda e. w. „sufTa freska“ 
temperis gamoyenebis gareSe. nalesobis (gruntis) zeda 
nawili „intonako“ aseTi saxis freskaSi dahqondaT 
mxolod im farTze, sadac mxatvari apirebda mxatvrobis 
damTavrebas mis gaSrobamde.

freskis teqnikiTaa Sesrulebuli Zalian bevri cno
bili kedlis mxatvrobis nimuSebi. aseTi teqnikiT 
werdnen: ruseTSi  rubliovi (13601430), aRorZinebis 
xanis italiaSi  rafaeli (14381520), miqelanjelo (1475 
1564) da sxva mravali.

aRsaniSnavia, rom kedlis mxatvrobis am teqnikis 
farTo gavrcelebis miuxedavad, ar arsebobs weris erTi
ani sistema; anu sveli kiris gruntze wyalSi gazelili 
pigmentebiT an imave gruntze kirrZis Semkvrelad 
gamo  yenebisas ar arsebobs erTnairi proporcia, ro
melsac daicavs mxatvari muSaobisas. es arc aris 
gasakvirvi, radgan weris am teqnikam, romelic antikur 
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periodSi Caisaxa da gavrcelda sxvadasxva xalxebSi da 
regionebSi, ganicada uamravi cvlileba, imis mixedviT, 
Tu ra amocana idga ama Tu im periodis mxatvris winaSe 
da ra saSualebebi da rogori tradicia hqonda amis 
Sesasruleblad. erTaderTi, rac yvela arsebul mo
difikacias aerTianebs, es aris Camqrali kiris grunti 
da pigmentebi, sxva danarCeni  gruntis receptura, misi 
dadebis wesi, saRebavebis asortimenti, da, rac mTavaria, 
weris sistema, icvleboda moTxovnilebisa da arsebuli 
saSualebebis mixedviT.

namdvili freskis teqnikiT e.i. kiris svel zedapirze, 
wyalSi an Camqral kirSi gazelili pigmentebiT wera, 
romlis drosac yvela elementi am teqnikiT iqneba 
Sesrulebuli, gamoiyeneboda iSviaTad. yovelTvis 
da yvelgan evropis sxvadasxva regionebSi, antikuri 
periodidan dawyebuli XIX saukunis CaTvliT, kedlis 
mxatvrobaSi gamoiyeneboda Sereuli masalebi da, aqedan 
gamomdinare,  mxatvrobac Sereuli teqnikiT sru l
deboda. am TvalsazrisiT aRiniSneba oTxi ZiriTadi 
Semadgenloba, romelic sxvadasxva saWiroebiT, in
te  n sivobiTa da raodenobiT gamoiyeneboda. maTi er
Toblioba qmnis weris maneras, romelic freskis 
safuZvels warmoadgens. weris es sistema anu kedlis 
mxatvroba moicavs Semdegs:

a) freska (namdvili freska) anu wera sveli kiris 
gruntze, rodesac pigmentebis makavSireblad sufTa 
wyali an igive Camqrali kiria gamoyenebuli.

b) Camqrali kiris saRebavebi, romlebSic Semkvrelad 
igive kiri an kirrZea gamoyenebuli, oRond aseTi 
saRebavebiT werdnen mSral zedapirze an xdeboda 
gamSrali saRebavebis fenebis gadawera, Sesworeba, da
mTa vreba.

g) temperis saRebavebi, ZiriTadad mTliani kvercxis 
tempera, romliTac sruldeboda gamSrali saRebavebis 
fenebis gadawera an damTavreba. aseT SemadgenlobebSi 
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gamoiyeneboda pigmentebi, romelTac ar moeTxovebaT 
tutegamZleoba, radgan kedeli mSralia da kalciumis 
tutes ar Seicavs.

d) webos saRebavebi, romelic imave daniSnulebiT 
gamoiyeneboda, rogorc tempera.

freskas, rogorc weris teqnikas sveli kiris safu
Zvelze, gaaCnia mravali modifikacia da saxesxvaoba, 
romlebSidac gamoiyeneba sxvadasxva masala, Sesrulebis 
wesi, mxatvrobis forma. maT aerTianebT mxolod erTi 
ram, romelic yovelTvis rCeba ucvleli  gruntisa da 
xSirad  pigmentebis Semkvrelad gamoiyeneba Camqrali 
kiri.

pirveli fenebisaTvis saberZneTSi baTqaSi mza
ddeboda kirisa da qviSisagan. zeda fenebSi kirs 
dafqul marmarilos urevdnen. kedlebi rom ar dam
skdariyo, sabaTqaSe masas mcire raodenobis wyalSi 
zeldnen, Senobis  Siga kedlebs or fenad lesavdnen, 
gareTa kedlebs ki  eqvsSvidjer. fenebi ideboda 
TanmimdevrobiT winamdebare fenis gaSrobamde. aseTi 
nalesobis gaSroba mimdinareobda xangrZlivad, amitom 
masze muSaoba SeiZleboda ramdenime dRis ganmavlobaSi.

bolo fenas gansakuTrebuli yuradReba eTmoboda. mas 
saguldagulod asworebdnen da akrialebdnen, amitom 
antikuri xanis freskis zedapiri gansakuTrebuli 
bzinvarebiT gamoirCeva. am Tvisebis gamo zogierTma 
mkvlevarma freskis aseTi nimuSebi enkaustikas 
miakuTvna, rac SemdgomSi qimiuri analizebis Sedegad ar 
dadasturda.

romaelebi, romlebic berZnuli kulturis gamgrZe
leblebi iyvnen, freskis saRebavebis gasazaveblad  garda 
kirisa, rZes da kvercxis cilas xmarobdnen. xSirad TviT 
sabaTqaSe masalasac umatebdnen rZes, mis SemadgenlobaSi  
xSirad  SehyavdaT,  aseve, dafquli pemza, aguri da kra
miti. iSviaTad iyenebdnen Calas da qerels.

romis imperiis damxobis Semdeg freskis ferweris 
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aRorZinebas vxvdebiT bizantiaSi. romaelebisagan gan
sxvavebiT, bizantielebi kedlebs lesavdnen or fenad 
da baTqaSis qveda fenisaTvis iyenebdnen Calas, zeda 
fenisaTvisZenZs an selis boWkos. isini berZnebisa da 
romaelebisagan gansxvavebiT, Sereul teqnikas mima
rTavdnen  iwyebdnen namdvil freskiT da amTavrebdnen 
temperiT.

saukuneebis ganmavlobaSi italiis kedlis mxatvrobac 
bizantiur stils emorCileboda. XVXVI saukuneebidan 
ki igi ufro uaxlovdeba antikuri xanis teqnikas. 
bizantielebisagan gansxvavebiT, italiur freskaSi 
baTqaSi mzaddeba qviSisa da kirisagan. antikurisagan 
gansxvavebiT ki  kedlebs lesavdnen orsam fenad. 
pirvel fenaSi uxeSi qviSa ereoda, meore fenisaTvis ki 
wminda qviSas xmarobdnen.

Cenino Cenini Tavis traqtatSi agviwers freskis 
teqnikiT muSaobis meTods, romliTac muSaobdnen 
joto da misi mimdevrebi. Ceninis mixedviT, kiris erT 
moculobaze iRebdnen qviSis or moculobas. Sesales 
kedels winaswar kargad asvelebdnen wyliT da Semdeg 
Seudgebodnen  lesvas.  pirveli  fenis  zedapiri        xo
rkliani da uxeSi iyo. Ceninis dros, rogorc es misi 
wignidan Cans, naxati sruldeboda uSualod svel 
zedapirze. Secdomis daSvebis SemTxvevaSi naxatis 
CamoSla sveli baTqaSidan SeiZleboda didi jagris 
funjiT. wera iwyeboda svel da mTavrdeboda gamSral 
zedapirze temperis saSualebiT. aseTi Sereuli teqnikiT 
muSaobdnen joto da sxva cnobili ostatebi.

vazari, Ceninisagan gansxvavebiT, Sereuli teqnikiT 
weras kritikulad uyurebs da namdvili freskis 
qomagia. igi aRniSnavs: „freskis ferwera moiTxovs xelis 
siswrafesa da gambedaobas, magram yvelaze metad  saqmis 
codnas, radgan kedlis gaSrobis Semdeg saRebavebi 
sxvagvarad gamoiyureba, vidre svel kedelze. amitom 
aucilebelia, rom mxatvars kargad esmodes saqmis arsi, 
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rac xatvazec ki uro mniSvnelovania da hqondes Zalian 
didi gamocdileba, ris gareSec Znelia misi dayvana 
srulyofamde. bevri Cveni ostati, romelic SesaniSnavad 
muSaobs temperaSi, aq marcxs ganicdis“. da Tu vazaris am 
sityvebs Cven davumatebT miqelanjelos gamonaTqvams, 
rom „freska aris ferweris yvelaze Zneli da yvelaze 
vaJkacuri saxe“, CvenTvis naTeli gaxdeba, Tu, marTlac, 
ra rTul da Znel teqnikasTan gvaqvs saqme.

adreuli renesansisagan gansxvavebiT, Semdgom pe
ri odSi ferwera sruldeboda Tavidan bolomde sveli 
meTodiT. zogierTi mxatvris SemoqmedebaSi am periodSi 
vxvdebiT mxolod detalebis Sesworebas temperis 
saSualebiT, magram aq mas meorexarisxovani adgili 
uWiravs. magaliTad, temperiT aris retuSirebuli jer 
kidev perujinos freskebi, nawilobriv rafaelic iyenebs 
temperas Tavis freskaSi. magram miqelanjelos siqstis 
kapela Tavidan bolomde namdvili freskis teqnikiT 
aris Sesrulebuli.

Raribi da xSirad arazusti cnobebis mixedviT Znelia 
imis dadgena, Tu erTi meTodi rodis Seicvala meoreTi. 
magram erTi ram udavoa, rom mSral baTqaSze muSaoba, 
romelsac mSrali freska hqvia, gacilebiT Zvelia.

saRebavis   fenasa da sveli kiris zedapirs Soris 
Semdegi procesi mimdinareobs: saRebavis fenas, ma
sSi Semavali pigmentis sxvadasxva zomis marcvlebs 
gars Semoertymis Camqrali kiris xsnari, romelic 
gaSrobis procesSi ierTebs ra haeridan naxSirorJangs, 
gardaiqmneba ka lciumis karbonatis myar, mkvriv masad. 
am SemTxvevaSi nalesoba da saRebavis fena gaSrobis 
Semdeg gardaiqmneba erT mTlian Sekrul, uxsnad fenad. 
es TavisTavad, bunebrivad mimdinare procesi (masze 
detaluri saubari gvqonda, ix. Tavi „sagrunte da 
sabaTqaSe masalebi“) qimiurad ase gamoisaxeba:

Ca(OH)2 + CO2→CaCO3 + H2O
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rac ufro xangrZlivad mimdinareobs Srobis procesi, 
miT ufro kargi kavSiri myardeba komponentebs Soris 
da ufro myarad magrdeba saRebavi safuZvelze. amitom 
sasurvelia freskis safuZvelma (kedeli), nalesobaSi 
didxans daiWiros sisvele da gadasces igi zedapirs. 
aseTi Tviseba damaxasiaTebelia aguris kedelisa da kiri
qviSis nalesobisas, aseve kirisa da Tixis baTqaSisaTvis, 
imis xarjze, rom Tixa advilad iwovs wyals da gvian Sreba.

kalciumis karbonatis Camoyalibebis procesi, anu 
saRebavis fenisa da Camqrali kiris kavSiri zedapirze 
(pirveli zedapiruli mtkice fena) yalibdeba Zalian 
Cqara, 712 saaTis  ganmavlobaSi.  drois am monakveTSi 
unda moaswros mxatvarma mocemuli  samuSaos   Sesruleba,  
Tu  igi namdvili freskis (wera  svel zedapirze) 
teqnikiT xatavs. amave dros, axlad Camoyalibebuli ze
da piruli mtkice fenis qveS kalciumis tutis (Camqrali 
kiri) gardaqmnis procesi mniSvnelovnad naklebi si
CqariT mimdinareobs. Zalian sqeli kedlis SemTxvevaSi 
es grZeldeba aseuli weliwadic ki da zogjer dau
mTavrebeli rCeba. zogierTi Zveli berZnuli Senobis 
nalesobis qveda fenebSi napovnia Seucvleli kalciumis 
hidroJangi.

kedeli. freskis safuZvels kedeli warmoadgens, 
romelic ifareba Camqrali kiris baTqaSiT. aseTi 
daniSnulebiT   yvelaze   saimedo      saSen masalas 
kedli saTvis warmoadgens kargad gamomwvari aguri, 
romelic galesvis dros advilad iwovs wyals da amiT 
xels uwyobs nalesobis nelad gaSrobas. Tu xatmwers 
samuSaos Sesruleba uwevs Zvel kedelze, aucilebelia, 
Camoiyaros Zveli baTqaSi, gaifxikos agurebis 
zedapiri da maT Soris arsebuli nalesoba. sanam 
axali baTqaSis dadebas SevudgebodeT, aucilebelia 
zedapiri gairecxos su fTa wyliT  (Sesa Zlebelia susti 
marilmJavas xsna riT da Semdeg  cxeli wyliT, ris Semdeg   
isev    civi  wyalia saWiro), raTa moSordes kalciumis, 
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natriumis, magniumisa da sxva xsnadi marilebi, romlebic 
SesaZlebelia, SemdgomSi axladSelesil kiris zedapirze 
amokristaldnen da mxatvrobas Seuqmnan safrTxe. 
arasrulad gamomwvari aguri, romelic advilad icnoba 
feriT, wyals naklebad iwovs, amitom igi sasurvelia 
SevcvaloT, amoviRoT an amovamtvrioT. moprialebuli 
zedapiris SemTxvevaSi, saWiroa, davamuSaoT mWreli 
iaraRiT, gavukeToT uswormasworo zedapiri.

stabiluri safuZvlis (kedeli) garda mcire zomis 
freskisaTvis gamoiyeneba xis an rkinis qveCarCoze 
damzadebuli safuZveli. qveCarCoze unda gaiWimos 
mavTulis bade da daifaros nalesobiT orive mxridan. 
aseT freskas dazguri freska ewodeba. igi ver aris 
iseTive xarisxiani, rogorc kedelze Sesrulebuli, 
ramdenadac Cqara Sreba da saRebavis fena kargad 
SekavSirebas ver aswrebs.

qviSa. qviSa fxvieri Seucementebeli qania, romlis 
marcvlis simsxo moqceulia 0,50,01 mms Soris da 
Sedgeba erTi an ramdenime mineralisa an qanis na
texisagan. ZiriTadi komponentebi, romlebic qviSebis 
SemadgenlobaSi monawileoben, gamofitvisadmi mdgradi 
da gamZle mineralebi arian. esenia: kvarci, feldSpati, 
qarsebi, sxvadasxva qanis natexebi da sxv. rogorc 
aqcesorebi, qviSis SemadgenlobaSi gvxvdeba magnetiti, 
cirkoni, apatiti, rutili da sxv.

qviSebi sxvadasxva qanebis meqanikuri gamofitvis 
Sedegadaa warmoSobili. warmoSobis mixedviT arCeven 
mdinaris, zRvis, tbis, myinvarul da sxva saxis qviSebs. 
maT farTo gamoyeneba aqvT samSeneblo saqmeSi, betonisa 
da silikaturi aguris warmoebaSi. freskisaTvis kedlis 
nalesobaSi gamoiyeneba SedarebiT sufTa kvarciani 
qviSebi, romlebic ar Seicaven TabaSirs, Tixas. aseve, 
sasurvelia, naklebad Seicavdnen sulfidebs, madneul 
mineralebs da sxv. uaryofiTad moqmedebs, aseve, maTSi 
humusuri da sxva organuli naSTebis arseboba, romlebic 
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xels uSlian galesili fenis gamyarebagaSrobas. qviSis 
sisufTave ganisazRvreba misi wyalSi arevis dros wylis 
simRvriviT. aseT SemTxvevaSi qviSa unda gairecxos 
ramdenimejer, sanam ar miiReba sufTa wyali. yvelaze 
kargia mdinaris qviSa, Tumca garecxva masac sWirdeba.

garkveuli zomis sacrebis gamoyenebiT qviSa 
SesaZlebelia davaxarisxoT marcvlebis sididis 
mixedviT. SedarebiT uxeSnatexovani masala gamodgeba 
nalesobis qveda fenebSi, wvrilmarcvlovani ki  zeda 
fenebSi. zedapiruli fenisaTvis gamoiyeneba dafquli 
TeTri marmarilo.

Camqrali kiri. kirqvis warmoSobaze, mis Sema dge
nlobaze, gamowvis da Caqrobis dros mimdinare pro
cesebze saubari gvqonda zemoT (ix. sagrunte da sabaTqaSe 
masalebi). amitom imaves aq aRar gavimeorebT.

freskisaTvis   gamoiyeneba   Zalian TeTri kiri, rome lic 
miiReba wvrilmarcvlovani kirqvis gamowviT. aseTi kirqva 
qvreba Tanabrad da SedarebiT mcire droSi. magniumis 
karbonatis, rkinisa da sxva elementebis Semcveli, 
ara erTgvarovani Sedgenilobis kirqva araTanabrad 
iwveba da nawili rCeba gamouwvavi. aseTi kirisagan 
damzadebuli xsnari marcvlovania, araplastikuria 
da freskaSi ar gamodgeba. axlad gamomwvari kiri 
baTqaSisaTvis ar gamodgeba, radgan is Seicavs Caumqral 
ubnebs,  rac   SemdgomSi iwvevs daskdomas. amis Tavidan 
asacileblad Camqral kirs inaxaven ormoSi hermetulad 
(faraven wyliT, aseve xSirad  qviSiTa da TixiT), rom 
haerTan kontaqti ar hqondes. kiris Caqrobis am meTods 
aqvs mravalsaukunovani gamocdileba. Zvel drois 
mSeneblebi iyenebdnen iseT masalas, romelic ramdenime 
weli inaxeboda aseTi formiT.

portland cementi. es iseTi hidravlikuri narevia, 
romelic miiReba kirqvis (an carcis) da Sesabamisi rao
denobis Tixis gamowviT Secxobamde da Semdeg  TabaSiris 
damatebiT (SefqviT 2%dan 5%mde). wya l Tan Serevisas 



418

cementi myardeba saSualod 12 sTis ganmavlobaSi da 
warmoiSoba xelovnuri qva. mzaddeba sxvadasxva xarisxis 
Sedgenilobis cementi, romelTac gansxvavebuli 
SeWiduloba aqvT.

saamSneblo xsnari. mxolod Camqrali kiri ar gamo dgeba 
baTqaSisaTvis, ramdenadac misi sqeli fena gaSrobisas 
iwyebs danapralianebas da daskdomas. xsnaris aucilebel 
Semadgenl komponents warmoadgens qviSa, romelic 
xels uwyobs Tanabar Srobas. garda qviSisa, baTqaSi, 
SesaZlebelia, Seicavdes marmarilos, aguris an kramitis 
fxvnils, Calas, namjas da sxv.

Camqrali kirisa da qviSis Sereva da maTi azela 
wyalSi xdeba, zedmiwevniT sufTa xis an foladis CanebSi 
(avzebSi). kiri warmoadgens mwvave tutes, romelic 
mraval organul naerTs Slis, amitom masze muSaobisas 
saWiroa Tvali davicvaT damcavi saTvaleebiT.

garecxili qviSa, romelic Tanabarzomier marcvlebs 
unda Seicavdes, sasurvelia, iyos mSrali, radgan sveli 
marcvlebi cudad ukavSirdeba kirs. Camqrali kiri 
emateba imdeni, rom man Seavsos carieli adgili qviSis 
marcvlebs Soris anu moculobis 1/3 nawili. aseTi xsnari 
gaSrobisas naklebad ibzareba, vidre iseTi xsnari, 
romelic meti raodenobiT Seicavs wyals. baTqaSis 
qveda fenebisaTvis gamoiyeneba uxeSi (SedarebiT 
msxvi l  ma rcvlovani) qviSa, xolo zeda fenebisaTvis  
wvrilmarcvlovani. qveda fenisaTvis gankuTvnil qviSas 
ereva dafquli da uxeS sacerSi gatarebuli aguris an 
kramitis fxvnili 1/3 raodenobiT da aseTi narevis sam 
wils ereva erTi wili Camqrali kiri. kirsac atareben 
sacerSi da qviSasTan erTad arevis Semdeg hermetulad 
daxurul mdgomareobaSi toveben ori dRiT. gamoyenebis 
win momzadebul narevs gulmodgined recxaven wyliT. 
wylis gadmoRvra WurWlidan unda moxdes nawilnawil, 
iseTnairad, rom ar gadmoyves kiri.

nalesobis Sroba. qveda fenebSi wylis gaJo nvisa da 
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misi nawilobrivi aorTqlebis gamo galesvidan pirvel 
saaTebSi xdeba nalesobis Sekvra da iwyeba gamyarebis 
procesi. baTqaSi moculobaSi mcirdeba da Tu is 
Seicavs didi raodenobiT wyals, SesaZlebelia, daskdes 
iseTnairad, rogorc sqeli Tixovani talaxitlapo 
daskdeba xolme gaSrobis dawyebisas. mxolod amis 
Semdeg iwyeba gamyarebis qimiuri procesi anu kalciumis 
hidroJangis gardaqmna kalciumis karbonatad. es 
procesi dasawyisSi ar iwvevs mTliani masis gamkvrivebas, 
dasawyisSi zedapirze warmoiSoba Zalian Txeli gamya
rebuli fena.   mTliani masis  Semagrebisas  jer   war mo
iSoba koloiduri gelis msgavsi masa, ris Semdegac xdeba 
misi dakristaleba qviSis marcvlebis garSemo da erTiani 
fenis Camoyalibeba. am procesze dadebiTad moqmedebs 
nalesobis fenis simWidrove, rac meti dawoliTaa 
datanili baTqaSi zedapirze (sabaTqaSe niCabis swrafi 
da zomieri dawoliT), miT ufro Sekruli, mWidro 
nalesoba yalibdeba da gamagrebis procesic ukeTesad 
warimarTeba.

kiris nalesobis gamagrebis xarisxze zegavlenas 
axdens zogierTi organuli bunebrivi an xelovnuri 
emulsiuri naerTi. pliniusis Tanaxmad, yvelaze mni
Svnelovan nalesobas, Zvel droSi, umatebdnen rZes; Sua 
saukuneebSi CexoslovakiaSi (b. slanski), dau zustebeli 
monacemebiT, amatebdnen kvercxs; CineTSi  Saqars. rac 
Seexeba kazeins, savaraudod,  ufro  Zveli  droidan  
amatebdnen  aRniSnul xsnars. yvela CamoTvlili niv
Tiereba kirTan warmoSobs uxsnad marilebs, rac xels 
uwyobs erTiani mkvrivi fenis Camoyalibebas.

lesviTi samuSaoebi. Tanabari, swori zedapiris mqone 
nalesoba, SesaZlebelia, miviRoT Sveulis meSveobiT. 
lesvis dawyebamde Sveuli unda CamovuSvaT kedelze 
(kedlidan Tokis daSoreba unda iyos pirveli fenis 
sisqisa  daaxloebiT 1.52.5 sm.) da sivrce kedelsa da 
Toks Soris unda Seivsos momzadebuli xsnariT, sabaTqaSe 
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niCbis daxmarebiT. ris Semdegac kedelze warmoiSoba 
510 sm siganis vertikaluri zolebi, romelic Seivseba 
iseTnairad, rom miviRoT Tanabari, swori zedapiri.

uSualod lesva, baTqaSis miyra, xdeba Sesabamisi 
niCbis gamoyenebiT, SeuCereblad. amis Sedegad zedapiri 
swordeba. pirveli fenis dadebis Semdeg zedapirze 
rkinis jagrisiT keTdeba CaRrmavebebi da vwyvetT 
samuSaos fenis SeSrobamde.

meore fenas sxvagvari Semadgenloba aqvs: qviSa ga
moiyeneba SedarebiT wvrilmarcvlovani da ereva kirs 
1:2,5 SefardebiT. pirveli, gamSrali fenis zedapiri 
irecxeba wyliT da uSualod meore fenis dadebis win 
xdeba masze wylis Sesxureba. meore fenis datana xdeba 
swrafad zedapiris mosworeba iwyeba, rodesac TiTis 
msubuqi miWeriT kvali ar daaCndeba kedels da sruldeba 
niCbis miwoliTa da naxevradwriuli moZraobiT. meore 
fenis sisqe 1 smia.

mesame fena mzaddeba 1 wili kirisa da 2 wili qviSis 
an marmarilos fxvnilis SereviT. is daedeba meore 
fenas mis srul gaSrobamde. pirvelad xdeba SedarebiT 
koncentrirebuli, Zalian Txeli fenis datana, xolo 
20 wuTis Semdeg  srulad mesame fenis dadeba saWiro 
sisqiT, romelic meore fenis msgavsad moswordeba da 
dauTovdeba. mesame fenis savaraudo sisqea 1/5 sm. mesame 
fenis Semdeg miRweuli unda iqnas zedmiwevniT swori, 
Tanabari zedapiris miReba, ramdenadac Semdegi fena  
intonako Zalian Txelia.

meoTxe fena, romelsac intonako ewodeba, marmarilos 
fxvnilisa da kirisagan mzaddeba da gamoiyeneba im 
SemTxvevaSi, rodesac saWiroa Zalian gluvi zedapiris 
miReba. SedarebiT uxeS zedapirs iZleva qviSis intonako. 
mas SedarebiT Tbili tonaloba aqvs da saRebavebis 
fena advilad ekroba, amitom SesaZlebelia, is ufro 
sqeli konstitenciis iyos. aRorZinebis xanis italiaSi, 
rodesac freskis teqnikis  gafurCqvnis periodi iyo, 
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umetesad marmarilos intonakos iyenebdnen.
intonakos xsnaris dasamzadeblad saWiroa gul

modgined gacrili sufTa qviSa. aseve zedmiwevniT sufTa 
unda iyos yvela instrumenti da gamosayenebeli iaraRi. 
Semadgenloba aseTia: 7 wili qviSa da 5 wili kiris xsnari 
an 5 wili marmarilos fxvnili da 5 wili kiri.

intonakos dadebis win kedelze asxureben wyals, 
marcxena mxares moniSnaven farTobs, sadac unda Se
sruldes freskuli ferwera da daitanen aRniSnul 
fenas. intonakos datana sruldeba or nawilad. pirveli 
Zalian Txeli da maRali koncentraciis fenis datanis 
Semdeg (saSualod 20 wT), daideba meore, normaluri 
konsistenciis damasrulebeli fena, romlis sisqe 
ramdenime milimetria. mosworebadauToebis Semdeg 
miiReba swori, zomierad marcvlovani zedapiri, ro
me lic kargad ikrobs saRebavs. damamTavrebeli fenis 
zedapirze ar aris sasurveli kalciumis karbonatis 
swrafad Camoyalibeba, radgan is xels uSlis saRebavsa 
da nalesobas Soris sasurveli, mWidro kavSiris Camo
yalibebas.

rogorc ki intonako SeSreba, maSinve iwyeba masze 
winaswar gamzadebuli (SesaZlebelia  muyaoze) suraTis 
konturebis gadatana. trafareti moTavsdeba datanil 
intonakoze da moixazeba konturebi naxSiris saSualebiT. 
aRorZinebis xanaSi zogjer am mizniT iyenebdnen Zvlis 
an xis wverian iaraRs. intonakoTi daifareba mxolod is 
farTi, rasac mxatvari erTi dRis ganmavlobaSi daxatavs. 
meore dRes  darCenili  farTobi  Camoifxikeba da Tavidan 
xdeba dadeba. sayuradReboa, rom gadabmis adgili unda 
iyos gulmodgined Selesili, raTa gaSrobis Semdeg 
SeumCneveli darCes.

kedlis galesvaSi SesaZlebelia zogierTi cvlilebis 
Setana. umetes SemTxvevaSi zemoT aRwerili oTxi Sre 
SeiZleba Seicvalos samiT. aseT pirobebSi xSirad ar 
elodebian wina Sreebis gaSrobas da yvela fena daaqvT 
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erTmaneTis miyolebiT. am dros mosalodnelia kedeli 
daskdes wylis didi raodenobiT Semcvelobis gamo.

rogorc aRiniSna, weris procesSi grunti svelia, 
nestiania da amave dros tute garemoa. amis gamo 
saRebavSi gamoiyeneba iseTi pigmentebi, romelic gamZlea 
aseTi garemosTvis. pigmentis daxasiaTebis dros (ix. 
Tavi pigmentebi) yovelTvis vaniSnebdiT misi freskis 
teqnikaSi gamoyenebis Sesaxeb.

freskisaTvis belila (TeTra) mzaddeba Camqrali 
kirisagan. sxva TeTri pigmentebidan, SesaZlebelia, 
gamoyenebuli iqnas baritis TeTra, romelic cudi da
farvis unariT xasiaTdeba. ganmsazRvreli Tvi seba, 
rasac pigmenti upirvelesad unda akma yo filebdes, aris 
Camqrali kiris xsnarTan misi swrafi dakavSirebis unari. 
aseT pigmentebad iTvlebian yviTeli da wiTeli oxrebi 
da maTi gamomwvari saxesxvaobebi, aseve gamomwvari umbra, 
marsebi, spilos Zvlisa da vazis Savi, da sxva mravali.

freskisaTvis ufro xSirad gamoiyeneba mrgvali 
formis funji grZeli jagriT an TmiT. sanam intonako 
jer kidev rbilia, gamoiyeneba Tmis funji, SemdgomSi, 
gaSrobis Tanadroulad, is SeiZleba Seicvalos jagrisis 
funjiT.

SedarebiT uxeSi zedapiris intonako SeiZleba dava
uTooT (davpresoT, SevamWidrooT) saRebavis fena sTan 
erTad imis Semdeg, rac igi SeSreba da maT Soris kavSiri 
Camoyalibdeba. es moxdeba Spatelis an Sesabamisi iaraRis 
zomieri dawoliT zedapirze.

freskis safuZveli uwyvetad ganicdis cvlilebas, 
amitom weris procesi unda emorCilebodes mimdinare 
qimiur reaqcias. yvelaze sasurveli pirobebi gruntisa 
da saRebavis kavSirisa myardeba ramdenime saaTis 
ganmavlobaSi. amis gamo SesaZlebelia, gamoviyenoT 
mravalSriani ferweris upiratesoba. pigmenti, romelic 
mdgradia freskisaTvis, tenian, gaumSral baTqaSze 
swrafad xdeba wyalgaumtari, amitom SeiZleba mas 
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davadoT meore fena.
imisaTvis, rom baTqaSis Siga fenebi gamyardes da 

gamagrdes, saWiroa Srobis procesi mimdinareobdes, 
rac SeiZleba, nela da xangrZlivad. sruli gamoSrobis 
Semdeg gamagrebis procesi wydeba. freska maqsimalur 
simagres aRwevs maSin, rodesac Sreba ramdenime kviris 
ganmavlobaSi wvimian civ amindSi. sasurvelia, freskis 
win CamovkidoT sveli farda, raTa avamaRloT tenianobis 
done.

rogorc cnobilia, freska  es mxatvrobis yvelaze 
mZime da Sromatevadi teqnikaa. misi srulyofilad 
SesrulebisaTvis codnasTan erTad saWiroa Sesabamisi 
gamocdileba. amitom aucilebelia axalgazrda, dam wye
bma mxatvarma gamocdili ostatisagan uSualod muSaobis 
procesSi SeiTvisos praqtikuli Cvevebi, aucileblia, 
gaecnos udides ostatTa Semoqmedebas, romlebic 
srulyofilad flobdnen freskis Sesrulebis teqnikasa 
da teqnologias.

namdvil freskasTan erTad mxatvrobis istoriaSi 
vxvdebiT am teqnikis sxvadasxva variantebs, romlebic 
freskisagan warmoiSvnen an masTan asocirdebian da 
warmoadgenen erTgvar gardamaval meTodebs freskasa da 
temperas Soris.

freska kiris gruntze. igi freskis gansakuTrebuli 
saxea. am dros mxatvari wers ara qviSis an marmarilos 
intonakoze, aramed uSualod kiris baTqaSze, romelic 
wina dResaa momzadebuli. muSaobis dawyebis win 
kedlidan unda moixsnas kirqvis gamagrebuli Txeli fena, 
romelic erTi dRis ganmavlobaSi warmoiqmna. amis Semdeg 
amorCeul ubanze didi funjiT daaqvT kiris grunti. 
masze wera mimdinareobs, rogorc svel intonakoze.

freskis teqnika, romlis drosac saRebavs umateben kirrZes. 
Cveulebrivad, intonakoze weren saRebaviT, romelic 
wyalSia gasresili. gansxvaveba isaa, rom SemdgomSi 
saRebavis ganzaveba xdeba ukve kirrZeSi. kirrZe mza
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ddeba Zveli, dasqelebuli Camqrali kirisagan, rome
lic gulmodgined ereva 23 wil wyalSi. saRebavebi, 
romlebSic Sereulia kiri, gaSrobisas naTeli xdeba da 
maTi mikrobis unari izrdeba. isini iZenen guaSisaTvis 
damaxasiaTebel Tvisebebs.

freskis teqnika, romlis drosac saRebavebs ureven kazeins. 
freskis es varianti Camoyalibda klasikuri freskidan. 
misi arsi mdgomareobs imaSi, rom saRebavevebis gazela 
wylis magivrad xdeba kazeinis sust wyalxsnarSi. mTliani 
baTqaSisa da intonakos momzadeba da Sesruleba xdeba 
imavenairad. kazeini uerTdeba Camqrali kiris xsnars da 
warmoSobs uxsnad myar naerTs, romelic ar ixrwneba da ar 
lpeba. aRsaniSnavia, rom nestian garemoSi kazeinkiriani 
Semkvreli mainc eqceva mikroorganizmebis zemoqmedebis 
qveS.

mxatvroba kiris gruntze. igi imiT gansxvavdeba namdvili 
fre skisagan, rom sruldeba ara axal baTqaSze, aramed 
gamSral, gamyarebul zedapirze, romelzedac muSaobis 
dawyebamde daaqvT kiris grunti. xatva mimdinareobs 
masze, sanam igi nestiania. aseTi namuSevris mdgradoba 
damokidebulia imaze, Tu ramdenad myaria nalesobisa 
da kiris gruntis kavSiri. kiris grunts am dros ureven 
mcire raodenobis webos an kazeins, romelic xels uwyobs 
gruntis mimagrebas nalesobaze da, aseve,  saRebavis 
fenis masze mikrobas.

freskisa  da  temperis  kombinacia.   XIV saukuneSi ita li
eli mxatvrebi kedlis mxatvrobas iwyebdnen namdvili 
freskiT da amTavrebdnen kvercxis tem periT. Zalian 
bevri aseTi namuSevari dide bulad aris Senaxuli. 
Tumca arsebobs vazaris SeniSvna imis Sesaxeb, rom 
freskaze damateba da retuSi temperiT Savdeba. es, 
SesaZlebelia, gamowveuli iyos temperis naklebi 
optikuri mdgradobiT freskasTan SedarebiT da imiT, 
rom misi zedapiri gansxvavebulia, advilad ierTebs 
haeridan mtvers da icvlis fers. Tu temperiT davfaravT 
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freskis mxolod erT adgils, garkveuli drois Semdeg es 
nawili gamoCndeba ufro muqad, laqasaviT, danarCenTan 
SedarebiT. amitom Tu freskas vamTavrebT temperiT, 
saWiroa, misiT daifaros mTeli zedapiri da ara erTi, 
romelime izolirebuli adgili. am daniSnulebiT 
temperas iyenebdnen Semdegi SemadgenlobiT: erTi wili 
kvercxis guli erT wil wylisa da leRvis wvenis narevTan, 
yovelgvari Srobadi zeTis gareSe.

gruntebi temperisaTvis kedelze. kiris baTqaSi sruli 
gaSrobis Semdeg xdeba absoluturad neitraluri. masze 
SesaZlebelia temperis teqnikiT wera, mxolod saWiroa, 
kedeli iyos izolirebuli da kargad daculi nestisagan. 
sxvadasxva Semkvrels Soris kedlis mxatvrobaSi yvelaze 
metad kazeini gamoiyeneba. sxva organul naerTebTan 
SedarebiT igi advilad egueba tute garemos. kvercxis 
gulisa da mTliani kvercxis temperac karg mdgradobas 
iCens aseT pirobebSi, razec miuTiTebs XIV saukunis 
italiuri kedlis mxatvroba, romlis umetesoba, Ceninis 
mixedviT, aseTi temperiTaa Sesrulebuli.

kiris baTqaSis ZiriTadi Rirseba mdgomareobs imaSi, 
rom misi zedapiri foriania, advilad iwovs wyals da 
ikravs saRebavis fenas.

Tu kiris baTqaSi Zvelia, igi kargad unda gairecxos 
da mas moSordes Zveli saRebavis naSTebi, SesaZlebelia 
kedeli gairecxos sapniani wyliTac.

kedeli iseve unda momzaddes gruntis dasadebad, 
rogorc es xis dafis SemTxvevaSi xdeba. grunti mzaddeba 
imave masalisagan da imave proporciiT. ZiriTadad, 
gamoiyeneba carcis da TabaSiris gruntebi. aq, xis 
dafisagan gansxvavebiT, SesaZlebelia, gamoviyenoT ka
ze inic. misi mcire elastikuroba aq aRar warmoadgens 
saSiSroebas, radgan kedeli uZravia.

TabaSaris nalesoba. TabaSiris baTqaSze freskis garda 
SesaZlebelia sxvadasxva teqnikiT wera. TabaSiris 
nalesoba mxatvrobaSi warmoadgens erTerT yvelaze 



426

gamocdil safuZvels. Zveli egviptelebi swored 
TabaSiris baTqaSze werdnen. dResdReobiT nalesobaSi 
TabaSiri sufTa saxiT ar gamoiyeneba. mas ureven kirs; 
23 wil kirs ereva 1 wili kargad gamomwvari TabaSiri. 
aseTi nalesoba advilad da kargad Sreba. igi gamoiyeneba 
nestisagan dacul, absoluturad mSral zedapirze.

cementis baTqaSi. baTqaSisaTvis cementi ereva 25 
wil qviSas da Sesabamisi raodenobis wyals. ori dRis 
ganmavlobaSi nalesoba Sreba. am drois manZilze mas 
sWirdeba periodulad wylis misxureba. cementis sqeli 
kedeli sruli gamoSrobisaTvis saWiroebs 1 weliwads 
da masSi mxolod 5 % wyali rCeba. cementis gruntze 
werisaTvis saWiroa, is iyos gamomSrali da neitraluri. 

SeiZleba, daifaros sxvadasxva saizolacio saSua
lebiT. cements amateben Camqral kirsac 510 %is 
raodenobiT. aseTi kedeli vargisia temperis teqnikiT 
werisaTvis.

sgrafito. sgrafito (an grafito  italiurad „amo
kawvras“ niSnavs)  monumenturdekoratiuli ferweris 
saxeobaa. baTqaSis zeda Txel fenas kawraven imdenad, 
rom gamoCndes qveda fena, romelic feriT gansxvavdeba 
zeda fenisagan. es teqnika warmoiSva italiaSi XV – XVII 
saukuneebSi, Semdeg gavrcelda germaniaSi, CexeTSi da 
evropis sxva qveynebSi. Zvel droSi sgrafitos principi 
gamoiyeneboda keramikaSi.

sxvadasxvaferad Seferili baTqaSis Txeli fenebi 
TanmimdevrobiT daaqvT winaswar momzadebul, gasu
fTavebul kedlis zedapirze, imave iaraRebiT, rac 
freskaSi gamoiyeneba. fenebis raodenoba sxvadasxvaa da 
naxatis sirTuliTac ganisazRvreba. pirveli fena unda 
davitanoT aranakleb 5 mm sisqis, xolo meore, mesame da 
meoTxe fenebisaTvis 1dan 2mmmde sisqec sakmarisia. 
xSirad mesame da Semdgomi feradi fena daaqvT funjiT. 
aseT SemTxvevaSi fenis sisqe araumetes 0,5 mmia.

baTqaSisaTvis araJniseburi kosistenciis an ufro 
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sqeli masa mzaddeba Camqrali kiriT, qviSiTa da Sesabamisi 
feris pigmentiT, romlis raodenoba ganisazRvreba 
saWiro tonis mixedviT. am SemTxvevaSic iseve, rogorc 
sveli freskisaTvis, baTqaSiT unda Seilesos imdeni 
farTobi, ris amokawvrasac mxatvari moaswrebs erTi 
dRis ganmavlobaSi.

muSaobis   dros   unda       amoikawros   zeda erTi an 
ra m denime  fena naxatis saWiroebis mixedviT. Sedegad 
miviRebT dekoratiul naxats  primitiuli ornamentidan 
rTul samxatvro kompoziciamde. sgrafitos mraval
feriani nalesobis dadeba ar moiTxovs rTul iaraRebs, 
Tumca mTlianobaSi naxatis Sesruleba Zalian Sro
matevadia. amokawvris Semdeg Sesworeba Znelia, amitom 
mis Sesa sruleblad xSirad iyeneben winaswar momzadebul 
Targs. aRniSnuli teqnika, ZiriTadad, gamoiyeneba 
kedlis dekoratiuli gaformebisaTvis da mis Rirsebas 
maRali  mdgradoba  warmoadgens.

saqarTveloSi umetesad freskis Sereuli teqnika 
iyo ganviTarebuli bizantiis gavleniT. SemorCenili 
freskebidan yvelaze Zveli TariRdeba VIIIIX ssebiT, 
mag. armazi. aRniSnulma mimarTulebam gansakuTrebuli 
ganviTareba hpova XIXIV ssebSi. amis magaliTia Cveni 
unmiSvnelovanesi eklesiamonastrebis  atenis (ix. gv. 
387),  yinwvisis  (ix.  gv.  382, 384), ubisas  (ix.   gv.   386), 
sa faris (ix. gv. 382, 388), varZiis, beTaniisa da sxvaTa 
mxatvroba.

cnobilia ramdenime qarTveli xatmweris gvarsaxeli, 
isini maRali profesionalizmiT gamoirCeodnen, maT mier 
Sesrulebulma namuSevrebma Cvenamde moaRwia da dResac 
kargad aRiqmeba. am TvalsazrisiT aRsaniSnavia svaneTis 
saeklesio mxatvroba: latalis macxovris saxelobis 
eklesia, kedlis mxatvroba ekuTvnis miqael maRlaks da 
daTariRebulia 1140 wliT; nakifaris wminda giorgis 
saxelobis eklesia, romlis moxatuloba 1136 wliT 
TariRdeba da avtorad moxseniebulia mefis mxatvari 
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Tevdore. qarTuli kulturis erTerTi uZvelesi Ze
glis, ubisas wminda giorgis saxelobis eklesiis, 
kedlis mxatvrobis avtorad miCneulia damiane, sxva 
mosazrebiT  damianes mowafe. aseve cnobilia walenjixis 
feriscvalebis saxelobis eklesiis kedlis moxatulobis 
(138496 ww.) avtori  kir manuel evgenikosi.

Tanamedrove pirobebSi saeklesio kedlis mxatvroba, 
umetesad, sruldeba gajiT Selesil zedapirze, kvercxis 
temperis an misi Tanamedrove modifikaciis saRebavebis 
gamoyenebiT. bolo aTwleulSi mniSvnelovnad gaizarda 
Camqrali kiris gamoyenebiT kedlis Selesvis tendencia, 
kedeli ixateba sruli gaSrobis Semdeg, imave saxis 
temperiT.
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