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damxmare saxelmZRvanelo moicavs istoriis da kulturis ZeglTa 
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Sesavali 

restavracia-konservacias SeiZleba daeqvemdebaros istoriuli Rirebu-

lebis mqone Zeglebi, arqeologiuri, eTnografiuli da antikvaruli masa-

lebi. am materialuri kulturis ZeglebSi ganixileba xuroTmoZRvrebis 

Sedevrebi (egviptis da meqsikis piramidebi, xis arqiteqtura), xelovnebis 

nawarmoebebi (skulptura, freska), Zveli xelovnebis nimuSebi (liTonis, ke-

ramikis, faifuris, minis, minanqris, xis, qsovilis da sxva nawarmi), 

saiuveliro nivTebi (samkauli), Zvirfasi qvebi, numizmatikuri masala da sxva. 

 materialuri kulturis Zeglebi Cvenamde aRweven Secvlili an garkve-

ulad daSlili saxiT. Zeglis Seqmnidan dRemde, misi Sinagani da garegani 

(zedapiruli) saxecvlilebis process SeiZleba ewodos bunebrivi “dabereba”. 

Zeglis “daberebis” procesis intensivoba damokidebulia rogorc istoriu-

li masalis Tvisebebze, ise garegan moqmed bunebriv faqtorebze (tempera-

turis da tenianobis cvlilebebi, qaris da wylis erozia, sinaTlis 

moqmedeba), agreTve ekologiuri pirobebis arastabilurobaze (haeris Sedge-

niloba, vibraciuli movlenebi). restavracia-konservaciis amocanas warmoad-

gens Seanelos da SeaCeros istoriul masalaSi mimdinare “siberis” procesi. 

mniSvnelovania SevinarCunoT rogorc Zeglis garegnuli saxe, ise masala, 

romlisganac obieqti aris Seqmnili, vinaidan Zvelis Secvla niSnavs, dasa-

muSavebeli nimuSis teqnikuri Taviseburebebis, dedanSi Cadebuli damzade-

bis teqnologiis da individualobis istoriuli mniSvnelobis dakargvas. 

Teoriul-laboratoriuli eqsperimenti, romelic emsaxureba istoriu-

li Zeglis SenarCunebas, misi didi xniT arsebobisaTvis pirobebis Seqmnas, 

ganisazRvreba rogorc restavracia, konservacia da rekonstruqcia. 

restavracia (laTinuri restauratio-dan aRdgena) farTo gagebiT materi-

aluri kulturis Zeglebis an saxviTi xelovnebis nimuSTa Tavdapirveli 

(pirveladi) saxis (formis) aRdgena, ganaxleba. xelovnebis ZeglebisaTvis 

restavracia gulisxmobs dazianebuli, damaxinjebuli an danawevrebuli 

Zeglis (arqeologiur-eTnografiuli, dekoratul-gamoyenebiTi, saxviTi 

xelovnebis da sxva nimuSTa) aRdgena-gamagrebas, maTi istoriul-mxatvruli 

mniSvnelobis SenarCunebis mizniT. 
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Tanamedrove restavraciis Teoria da praqtika iTvaliswinebs restavri-

rebis meTodis yvela praqtikul–laboratoriul samuSaoTa diferencirebas, 

maTi srulfasovani gamoyenebis SesaZleblobas. saxviTi xelovnebis da mate-

rialuri kulturis ZeglTa restavracia miznad isaxavs siZveleTa nimuSebis 

rogorc garegnuli saxis aRdgenas, ise misi masalis da damzadebis teqno-

logiuri sqemis gamokvleva-dadgenas. am programis ganxorcielebisaTvis ga-

moiyeneba kvlevis interdisciplinaruli kompleqsi, fizikis, qimiis, biolo-

giis, maTematikis da sxva mecnierebaTa miRwevebis Sesabamisad (speqtruli, 

mikrorentgenospeqtruli, rentgenografiuli, makro-mikrostruqturuli, 

eleqtronulmikroskopuli, qromatografiuli da sxva masalaTmcodneobiTi 

analizis meTodebi). 

restavraciis procesSi dgeba proeqti calkeul Zeglze an ZeglTa 

jgufze, winasarestavracio gamokvlea tardeba Tanamimdevrulad, nivTze 

danafeni (danaleqi) mniSvnelovani fragmentebisa da narCeni organuli 

masalebis elementebis yuradRebiT SeswavliT. rogorc wesi, Zeglis 

bunebrivad SemorCenili (dedani) nawili moculobiT Warbobs xelovnurad 

aRdgenil formebs. restavraciis Sedegad Zegls ubrundeba pirvandeli saxe 

da forma, aRdgeba bunebrivi “siberis” procesSi dakarguli meqanikuri 

simtkice, swordeba deformirebuli nawilebi, iwmindeba qimiurad an 

struqturulad darRveuli masisagan (Semuqebuli laqa ferweris nimuSze, 

mineralizebuli fxvieri patina mcire plastikisa da arqeologiuri 

liTonis zedapirze da sxva). 

konservacia (laTinuri conservation-dan Senaxva, SenarCuneba). istoriis da 

kulturis Zeglebis (arqeologiur-eTnografiuli, arqiteqturuli, saxviTi 

da dekoratiul-gamoyenebiTi xelovnebis nimuSebis) meqanikuri simtkicisa 

da qimiuri mdgradobis SenarCunebis mecnierulad dasabuTebul RonisZieba-

Ta erToblioba.  materialuri kulturis Zeglis Cvenamde mosuli an aRdge-

nili saxis Senaxva–konservacia, Seuxebels xdis eqsponatis elementebs, mis 

mTlianobas, romlis istoriuli faseuloba cnobilia an gamovlindeba 

momavalSi. 

organuli da araorganuli warmoSobis materialuri kulturis ZeglTa 

konservacia iTvaliswinebs, samuzeumo konservaciis Semdgom periodSi eqs-

ponatis Senaxvisa da dacvis optimaluri pirobebis Seqmnas (mudmivi tempe-
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raturis, fardobiTi tenianobis, haeris Sedgenilobis, ganaTebis reJimiT). 

amdenad prevenciuli konservacia-niSnavs materialuri kulturis Zeglis 

dacvas garegani agresiisagan da iTvaliswinebs prevenciuli RonisZiebebis 

gatarebas, eqsponatisaTvis sasurveli damcveli pirobebis Seqmnas. 

momzadebulia prevenciuli konservaciis Teoriuli da eqsperimentuli 

struqturebi. 

rekonstruqcia (laTinuri reconstruction-dan gardaqmna, Seqmna). siZveleTa 

da saxviTi xelovnebis Zeglebis, dekoratiul-gamoyenebiTi xelovnebis 

nimuSTa dazianebuli nawilebis aRdgena, xelaxla Seqmna, pirvandeli saxis 

dabruneba da mTliani (erTiani) formis warmodgena, istoriuli eqsponatis 

saerTo faseulobis Seqmnis mizniT. rekonstruqcia SesaZlebelia Zeglze 

SemorCenili, dauzianebeli nawilebis Sesabamisad; mecnierulad dasabuTe-

buli rekonstruqcia restavraciis saerTo sqemis mniSvnelovan obieqts 

warmoadgens. 

restavracia, konservacia, rekonstruqcia warmoadgenen materialuri 

kulturis Zeglis arsebobis gagrZelebisaTvis saWiro teqnikur-laborato-

riul procesTa calkeul etapebs. sarestavracio samuSaoebi dakavSirebu-

lia sakvlevi obieqtis masalaTmcodneobiT elementebTan. masalis 

damuSavebis sxvadasxva safexurze misi qimiuri Sedgenilobis da damzadebis 

teqnologiis gaTvaliswinebiT, eqsponatis daculobis Sesabamisad, iqmneba 

restavracia–konservaciis samuSaoTa mimdinareobis sqema. is emsaxureba 

kulturuli memkvidreobis SenarCunebis, dacvis da momavali TaobebisaTvis 

pirvandeli (istoriuli), ucvleli saxiT gadacemis saqmes. 

restavracia–konservaciis procesi saWiroebs xelovnebaTmcodneobiT 

da masalaTmcodneobiT kompleqsur analizs, sarestavracio nimuSis mTlia-

ni istoriuli faseulobis aRdgenisa da misi Semdgomi arsebobis progno-

zirebisaTvis. amdenad, materialuri kulturis ZeglTa gadarCenisa da 

Senaxvis mizniT, farTod gamoiyeneba rogorc istoriuli, ise teqnikuri da 

sabunebismetyvelo mecnierebaTa miRwevebi. arqeologiuri, eTnografiuli da 

antikvaruli masalis samuzeumo eqsponatebis restavracia-konservacia 

mimdinareobs calkeuli nivTis Sedgenilobis, masalis Tvisebebis rao-

denobrivi monacemebis gamovlenis principiT. materialuri kulturis 

Zeglis damuSavebis procesi iwyeba savele pirobebSi da grZeldeba 
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sarestavracio laboratoriebSi, aerTianebs specialur Teoriul-praqtikul 

samuSaoTa kompleqss. 

materialuri kulturis Zeglebi da samuzeumo eqsponatebi Tavisi 

warmomavlobiT, qimiuri SedgenilobiT, fizikur-meqanikuri TvisebebiT, 

mravalgvaria da moicavs organuli da araorganuli masalebis yvela 

saxeobas. warmomavlobis Sesabamisad icvleba maTi restavraciisaTvis 

saWiro qimiuri masalebis klasi da gamoyenebis teqnologia. 

arqeologiuri, eTnografiuli da antikvaruli inventari, Zveli da 

axali yofis amsaxveli samuzeumo eqsponatebi, Tavisi Sedgeniloba-

warmomavlobiT iyofa or ZiriTad nawilad – organuli da araorganuli 

warmoSobis masalebad.  

organuli warmoSobis masalebia: xe, tyavi, Zvali, qsovili, qaRaldi da 

sxva. masSi Sedgenilobis kompleqsiT erTiandeba zeTis saRebavebiT da 

temperiT qsovilze da xeze Sesrulebuli mxatvrobis nimuSebi, poliqromu-

li xis skulptura, gobeleni, papirusi, pergamenti da sxva. 

araorganuli warmoSobis masalebia: qva, minerali, warmoebis wida, 

liToni, Senadnobi, keramika, faifuri, mina, minanqari. araorganuli masale-

biT Sedgenili materialuri kulturis Zeglebi moicaven: Savi, feradi da 

Zvirfasi liTonebisgan da maTi Senadnobebisgan damzadebul inventars, 

sameurneo, sabrZolo da saritualo daniSnulebis nivTebs, saiuveliro 

nawarms, numizmatikur masalas, Zvirfasi qvebiT Semkul an inkrustirebul 

eqsponatebs, agreTve minis, minanqris, faifuris da mxatvruli keramikis 

nimuSebs. 

winamdebare “materialuri kulturis Zeglebis konservaciis” 

saxelmZRvaneloSi warmodgenilia xis, qsovilis, tyavis, keramikis, 

faifuris, minis, minanqris, liTonis masalis da Zvirfasi qvebis 

laboratoriuli aRdgena-damuSavebis sqemiT gansazRvruli meTodebis 

qimiur-teqnologiuri safuZvlebi. 
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1. sarestavracio damuSavebis qimiur-teqnologiuri procesebi da 

polimerebi 

1.1. polimeris SerCevis kriteriumebi 

restavracia-konservaciisaTvis gamoiyeneba organuli da araorganuli 

nivTierebebis TiTqmis yvela saxeoba. maT Soris gansakuTrebuli mniSvnelo-

bisaa polimeruli naerTebi. bunebrivi da sinTezuri polimerebis Tvisebe-

bis mravalsaxeoba sarestavracio praqtikaSi maTi farTo gamoyenebis 

saSualebas iZleva (makromolekuluri naerTebis xsnarebi organul 

gamxsnelebSi-webos, laqis daniSnulebis damcveli fenis Seqmnis mizniT; 

monomerebis da polimerebis wyalxsnarebi nivTis forovani zedapiris 

gaJRenTvisa da zedapiruli gamagrebisaTvis; maRalmolekuluri naerTebi–

eqsponatisaTvis mravalwliani sakonservacio damuSavebis efeqturobis 

gazrdis mizniT da sxva). 

Teoriuli gamokvlevebisa da praqtikuli laboratoriuli eqsperimentis 

Sedegebis safuZvelze, dadgenilia polimerebis sarestavracio SesaZleblo-

bebi da maTi aqtiuri gamoyenebis sfero. garemo pirobebTan urTierTqmede-

bisas sxvadasxva makromolekuluri struqturis mqone polimerebi gansxvave-

bul mdgradobas iCenen mavne reagentebis mimarT, TviT eqvemdebarebian 

siberis process (polimeri kargavs simtkices, xsnadobis unars, icvlis 

fers). sarestavracio obieqtis saxeobis mixedviT praqtikulad rekomende-

bulia dasamuSavebeli masalis Sesabamisi klasis polimeri. materialuri 

kulturis Zeglis sarestavracio praqtikaSi miRebuli polimeri SeirCeva 

ZeglTan misi mizandasaxuli kontaqtis Sefasebis kriteriumebis 

gaTvaliswinebiT. sarestavracio polimers waeyeneba Semdegi moTxovnebi: 

a. xangrZlivi moqmedebis unari, sarestavracio obieqtis arsebobis 

drois mixedviT; 

b. adgeziuri procesebisadmi mdgradoba; 

g. sarestavracio obieqtTan mtkice SeerTebis SesaZleblobebi 

samuzeumo dacvis pirobebSi; 

d. eqsponatis masalasTan neitraluri qimiuri reagireba; 
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e. mciredtoqsikur organul gamxsnelebSi an wyalSi ganzavebis da 

sarestavracio nimuSidan mocilebis sruli SesaZlebloba; 

v. uferuli da gamWvirvale damcavi izolaciuri fenis warmoqmna, 

eqsponatis ferTa gamisa da tonalobis Seucvlelad; 

z. fizikur-meqanikuri Tvisebebis mdgradoba sarestavracio praqtikaSi 

(elastiuroba, temperaturul-moculobiTi Cajdomis minimaluri 

koeficienti da sxva); 

T. simtkice sinaTlis sxivis da bioreagentebis moqmedebis mimarT. 

1.2. polimeri restavraciaSi 

polimeris SerCevis kriteriumebis gaTvaliswinebiT sarestavracio 

samuSaoebisaTvis rekomendebulia mravali monomeruli jgufisagan Sedgeni-

li, polimerizaciis maRali xarisxis mqone maRalmolekuluri naerTebi. 

samrewvelo polimerebi miiReba polimerizaciis an polikondensaciis 

procesiT. pirveli meTodiT miRebuli polimeris molekuluri masa 20000 – 

1000000 tolia, meore SemTxvevaSi ki – SedarebiT dabalmolekuluri 

produqtia (mcire molekuluri masis mqone fisi oligomeri). 

polimerizaciiT miRebuli produqti gansxvavebuli Tvisebebis mqone 

naerTia. polimeruli jaWvebis mowesrigebulobis da maTTvis damaxasiaTebe-

li ganlagebis mixedviT SeiZleba iyos amorful, nawilobriv kristalur 

an kristalur mdgomareobaSi. polimerisaTvis damaxasiaTebelia sami fizi-

kuri mdgomareoba: minisebri, maRalelastiuri da blantdenadi. maT Soris 

minisebri polimeri SedarebiT mtkicea, dabaltemperaturul intervalSi ga-

daciebis SemTxvevaSi is kargavs simtkices, myife da msxvrevadia (simyifis 

temperatura). temperaturis miniWebiT is gadadis maRalelastiur mdgomare-

obaSi, aRidgens moqnilobas da muSavdeba deformaciis qveS (minadqcevis 

temperatura). aRniSnuli temperaturis zemoT gaxurebisas, polimeri blant-

denadia (denadobis temperatura). aRniSnuli fizikuri mgomareobebis tempe-

raturuli intervali icvleba polimeris molekuluri masis da struqtu-

ruli agebulebis Sesabamisad. polimeris siblanteze SeiZleba msjeloba 

misi molekuluri masis mixedviT (samrewvelo polimerebis klasifikacia 

xdeba maTi molekuluri masis an xsnarebis siblantis gansazRvriT). 
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sarestavracio daniSnulebiT gamoiyeneba rogorc sinTezuri, ise bunebrivi 

polimerebi. 

sinTezuri polimerebi qimiuri Sedgenilobis mixedviT iyofian 

karbojaWvian (rodesac ZiriTadi jaWvi Sedgeba naxSirbadis atomebisagan), 

heterojaWvian (ZiriTadi jaWvi naxSirbadis garda Seicavs Jangbadis, 

azotis, gogirdis, fosforis, siliciumis da sxva elementebis atomebs) da 

elementorganul (rodesac polimeris makromolekulebi naxSirwyalbadis 

jgufebTan erTad Seicaven araorganul fragmentebs). 

polimeris saxelwodeba (formulireba) miiReba saerTo TavsarTis 

“poli”-s da Sesabamisi monomeris gansazRvris SeerTebiT: polivinil-

qloridi (pvq), poliakrilovani mJava (pam), polimeTilakrilati (pma), 

polivinilacetati (pva), polimeTilmetakrilati (pmma) da sxva.  (sur. 1.2) 

 

sur. 1.2. sinTezuri polimerebis qimiuri Sedgenilobis sqema 

 

TiToeuli jgufis polimeri sarestavracio praqtikaSi amJRavnebs gan-

sakuTrebul Tvisebebs: ixsneba wyalSi, organul gamxsnelebSi, mJavebSi, 

xasiaTdeba dabali toqsikurobiT, mdgradia atmosferuli movlenebis 

mimarT, gamoiyeneba keramikis, minis, xis, plastmasis damakavSireblad, 

gamoirCeva gamWvirvale mravalferovani ferTa gamiT. 
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polikondensaciis heterojaWvuri polimrebi (SedarebiT dabali mole-

kuluri masiT) – epoqsiduri fisebi farTod gamoiyeneba sarestavracio 

praqtikaSi, rogorc Semkvrelebi (SemaerTeblebi). maTi saSualebiT mimdina-

reobs eqsponatis dakarguli nawilebis aRdgena, mcire zomis nivTebis 

Camosxma. amave dros epoqsidi adgeziuria, mtkicea da naklebad xsnadi. 

praqtikaSi xSirad gamoiyeneba polimerebis da oligomerebis kompoziciuri 

webovani masebis spirtxsnarebi. sinTezuri modificirebuli polimerebidan 

sarestavraciod warmatebiT ixmareba polivinilis spirti (pvs) da 

polivinilbuTirali (pvb). 

bunebrivi polimerebidan farTod gamoiyeneba cxoveluri da mcenare-

uli warmoSobis webonaerTebi. cxoveluri warmoSobis weboebi mzaddeba 

maTi qsovilis masisagan miRebuli cilovani nivTierebebiT (Jelatini - 

laba). axasiaTebT maRali elastiuroba, ixsnebian Tbil da cxel wyalSi 

(t0=600C) da ganzavebul marilxsnarebSi (uxsnadia spirtSi, acetonSi, 

naxSirwyalbadebSi), aqvT maRali molekuluri masa da qmnian blant–

mwebvare naerTebs. SemTbari Jelatinis koncentrirebuli xsnari (30 – 45%) 

iZleva labas da moxerxebulia sarestavraciod, iZens simtkices, amave dros 

aRwevs masalis aRsadgen Sres. webos SeRwevadobis gazrdis mizniT, 

gamoiyeneba plastifikatorebi (Tafli, iSviaTad glicerini), proporciiT-

Tafli: webo = (1.0–2.0):1. amave dros momatebuli tenianobis pirobebSi arasa-

surveli mikroorganizmebis warmoqmnis acilebis mizniT, naerTs emateba 

antiseptiki. organuli warmoSobis eqsponatebis restavrirebisas, gazrdili 

webos raodenobis SemTxvevaSi, gamoiyeneba kompleqsuri naerTi – 

Tafli:webo:polivinilis spirti = 2:2:1. 

mcenareuli warmoSobis weboebi mzaddeba saxameblis, xis webos 

(gumfisi) da bunebrivi fisebis (kanifoli, qarva, Selaki, kopali) fuZeze da 

farTod gamoiyeneba sarestavracio praqtikaSi. qimiuri Sedgeniloba 

mravalfervania, ZiriTadad Seicavs organul mJavebs, eTerzeTebs da 

naxSirwyalbadebs. bunebriv fisebs mniSvnelovani adgili ukavia sxvadasva 

warmomavlobis materialuri kulturis ZeglTa sarestavracio sqemaSi, 

magram TandaTan maT adgils ikavebs sinTezuri polimerebi. 

cxoveluri da mcenareuli warmoSobis naerTebidan sarestavracio 

praqtikaSi gansakuTrebuli daniSnulebisaa cvili. is warmoadgens cximise-
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bur nivTierebas, romelic Sedgeba maRali cximovani mJavebisa da maRal-

molekuluri spirtebis sinTeziT warmoqmnili rTuli eTerzeTebisagan. 

restavraciaSi ZiriTadad ixmareba futkris cvili (tdn = 65-70
0C-is inter-

valSi, plastikuria 45-500C temperaturis SualedSi, ixsneba organul 

gamxsnelebSi, uxsnadia wyalSi). 

uZvelesi droidan futkris cvili cnobilia rogorc mxatvroba–

ferweris saRebavTa Semkvreli (damakavSirebeli) saSualeba (enkaustika). 

Cvenamde moRweulia Zveli saxviTi xelonebis nimuSebi cvilis, fisis da 

cximebis ucvleli kompoziciuri pigmentaciiT. sxvadasxva masalebSi 

Sesrulebuli xelovnebis nawarmoebi, atmosferuli zemoqmedebisagan 

dacvis mizniT, xSirad cvilis nadnobiT an xsnariT ifareba. cvilfisovani 

masiT dafarvis meTodi warmatebiT gamoiyeneba agreTve zeTis saRebavebiT 

Sesrulebuli ferweruli tilos, liTonis, qvis da xis masaliT 

damzadebuli xelovnebis nimuSebis zedapiris izolaciisaTvis. 

materialuri kulturis ZeglTa restavracia-konservaciis saSualebaTa 

kanonzomieri gamoyeneba, iTvaliswinebs sarestavracio masalebis, sinTezu-

ri da bunebrivi polimerebis mdgradobas “siberis” procesebis mimarT. Cveu-

lebriv ganixileba polimeruli masis arsebobis xangrZlivoba (xangamZle-

oba), anu polimeris winaaRmdegobis unari xelovnuri siberis mimarT. mxed-

velobaSi miiReba polimeris fizikur-meqanikuri maxasiaTeblebis daqveiTeba 

(cvlilebebi), maT Soris ganisazRvreba simtkice, elastiuroba, simkvrive, 

gamWvirvaloba, qimiuri buneba da mosalodneli struqturuli cvlilebebi. 

mizanSewonilad SerCeuli polimeri, eqspluataciis optimalur pirobebSi, 

aTeuli da aseuli wlebiT inarCunebs mTlianobas, uzrunvelyofs 

materialuri kulturis Zeglis saimedo dacvas. 
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2. organuli warmoSobis materialuri kulturis Zeglebis konservacia da 

samuzeumo dacva 

2.1. xis masalis restavracia-konservacia 

organuli warmoSobis istoriuli eqsponatebis restavracia-konservacia 

rTuli procesia. gansakuTrebiT es exeba xis masalas. sarestavracio 

praqtikaSi xe gvxvdeba “mSrali” da “sveli” saxiT (arqeologiuri nivTebis, 

Senobebis, gadaxurvebis, skulpturis, mxatvrobis, xatweris nimuSebis da 

sxva saxiT). xe, rogorc organuli masala, eqvemdebareba “siberis” process. 

masze moqmedeben agreTve biologiuri faqtorebi (mikroorganizmebi). made-

nad sarestavracio xe warmoadgens faqtiurad daSlil masalas, Secvlili 

simtkicisa da struqturuli maxasiaTeblebiT. droTa ganmavlobaSi 

Secvlilia xis merqnis qimiuri Sedgenilobac, daSlili masa gaJRenTilia 

wyliT. merqnis daSlis xarisxi da masSi wylis Semcveloba damokidebulia 

siberis procesis xangrZlivobaze, Senaxvis garemo pirobebze da xis jiSze 

(wiwvovani xe ufro mdgradia foTlovanze). wylis Semcveloba 

sarestavracio masalaSi SeiZleba aRwevdes saerTo wonis 80-95%-s. “mSrali” 

sarestavracio xe wyals Seicavs ara umetes 20–25%-is raodenobiT. 

arqeologiuri xe misi daSlis procesis pirobebis mixedviT SeiZleba iyos 

SedarebiT mSrali (35 – 40% wylis SemcvelobiT) da “sveli” (gaJRenTili – 

50%-ze zeviT wylis SemcvelobiT). 

2.1.1. “mSrali” xis masalis restavracia-konservacia 

“mSrali” sarestavracio xis (Senobebis konstruqciebis, dekoratiuli 

detalebis) konservacia mimdinareobs misi biodamSlelebisagan dacvis 

principiT. amisaTvis meqanikuri damuSavebiT gamovlindeba xis masalaze 

arsebuli sicarieleebi, sokoebiT da baqteriebiT dafaruli nawilebi, 

mimdinareobs maTi gasufTaveba, dazianebuli obieqtebis mocileba da 

gamagreba (protezireba). 

meqanikuri damuSavebis Semdeg mimdinareobs sarestavracio xis 

moculobiTi gaJRenTva-gamagreba polimeruli xsnarebiT. karg Sedegs 

iZleva merqnis radialuri damuSaveba. gasamagrebeli xsnaris difuzia 

xdeba merqnis siRrmeSi da moicavs mis struqturul elementebs (procesi 

xorcieldeba ciklurad, merqnis srul gaJRenTvamde). 
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“mSrali” sarestavracio xis gaJRenTvisaTvis efeqturia polimeTil-

metakrilatis xsnarebi, romlebic karg SeRwevadobasTan erTad, damuSave-

bidan 5–10 sT.-is Semdeg, gvaZleven mdgrad minismagvar masas, romelic 

kargad icavs da amagrebs xes. xsnarebi mzaddeba qsilolSi, toluolSi, 

acetonSi da sxva gamxsnelebSi. polimerebis koncentraciis gazrdiT, 

xsnaris SeRwevadoba merqanSi da misi SeTviseba matulobs (optimaluria 10–

20%-iani xsnarebi). “mSrali” xis zedapiris damatebiT dacvis mizniT, 

merqnis gaJRenTvis garda gamoiyeneba dekoratiuli dafarvis meTodi, 

Sesabamisi antiseptikuri fenis Seqmnis meqanizmiT. 

2.1.2 `sveli~ xis masalis restavracia-konservacia 

arqeologiuri gaTxrebidan da wyalqveSa arqeologiuri aRmoCenebidan 

mopovebuli xis masala daculobis sxvadasxva xarisxiT gamoirCeva. sares-

tavracio praqtikaSi Seqmnilia axali mimarTuleba, didi xnis ganmavlobaSi 

miwis gruntSi an wyalSi namyofi xis nimuSebis konservaciisaTvis. 

arqeologiuri “sveli” xis masala wyliT gaJRenTilia; misi niadagidan 

Tu wylidan amoRebis Semdeg, aucilebelia misi izolacia, germetul poli-

eTilenis paketebSi, parafinirebul qaRaldSi, izolaciur qsovilSi an sxva 

safenebSi, tenis SenarCunebis mizniT (xis gamoSrobis SemTxvevaSi, is 

kargavs pirvandel formas da zomebs). SefuTuli xis masala swrafad unda 

damuSavdes laboratoriulad, pirvel rigSi antiseptikis wyalxsnarSi (2–

3% fenolis xsnari). 

arqeologiuri xis konservacias iwyeben savele pirobebSi, misi 

droebiTi damuSavebiT. “sveli” xis restavracia-konservaciis mizania, 

dasamuSavebeli xis forebidan wylis gamodevna da mis magivrad merqanSi 

iseTi nivTierebis Canacvleba, romelic xes gaamagrebs (gaamyarebs), 

moculobis da formis Seucvlelad. arqeologiuri xis sakonservacio 

meTodi SeirCeva nivTis zomebis, xis saxeobis, merqanSi wylis Semcvelobis 

da misi daSlis (daculobis) xarisxis mixedviT. 

arqeologiuri xis konservaciisaTvis Tanamedrove laboratoriul 

praqtikaSi gamoiyeneba fenolspirtis xsnarebi, romlebic amagreben 

daSlil merqans, axdenen mis stabilizacias. gansakuTrebiT mniSvnelovania 

“sveli” xis masalis konservacia difuziis maRali xarisxis mqone sinTe-
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zuri polimerebiT (polivinilbuTirali, polivinilacetati, polibuTilme-

takrilati, polivinilqloridi, polieTilenglikoli da sxva). xis masalis 

sakonservacio gaJRenTva sinTezuri polimerebiT mimdinareobs uwyveti an 

perioduli saxiT. mcire zomis xis nivTebi SeiZleba damuSavdes Sesabamis 

abazanebSi. 

sinTezuri polimerebiT damuSavebuli arqeologiuri xis masala, 

konservaciis Sedegad inarCunebs bunebriv fers, formas da meqanikur 

mdgradobas. amave dros daculia tenisa da atmosferos mavne 

nivTierebebisagan. 

2.2. qsovilis konservacia 

organuli warmoSobis istoriul eqsponatTa jgufs miekuTvneba 

qsovili. sarestavracio praqtikaSi qsovilis stabilizacia rTul proble-

mas warmoadgens. cxoveluri (Sali, abreSumi) da mcenareuli (bamba, seli) 

warmoSobis qsovili gare aris moqmedebiT ganicdis rTul cvlilebebs. 

Zveli qsovilis boWko advilad ziandeba da irRveva. aseTi qsovilis masa-

lis struqturis, feris, elastiurobis da meqanikuri mdgradobis dacva 

individualuria (specifikuria) TiToeuli egzemplarisaTvis. maTi restavra-

ciis sirTule ganisazRvreba rigi faqtorebiT: nivTis daniSnulebiT 

(tansacmeli, fexsacmeli, samkauli, sameurneo nivTebi), masalis mravalsaxe-

obiT (Sali, bamba, boWkovani da sinTezuri masala), nivTis damatebiTi 

atribuciiT (saRebaviT, naqargiT, warwerebiT), daculobiT (SenarCunebuli 

nawilis dazianebis, formis da zomis arastabilurobiT) da sxva. qsovilis 

restavracia iwyeba misi gasufTavebiT. gamoiyeneba wmendis wyliani da 

mSrali sistemebi. 

qimikatebis wyliani xsnarebiT muSavdeba: saerTo dazianebuli (laqis, 

zeTebis da liTonis koroziis produqtebis gareSe), ramdenadme mkvrivi 

daculobis da erTgvarovani masalisgan damzadebuli qsovili. gamoiyeneba 

sufTa wylis xsnarebi (wvimis, distilirebuli). rekomendebulia wylis 

orTqlis da organuli gamxsnelebis gamoyeneba. qsovilebis saerTo 

wmendisaTvis ixmareba rbili, neitraluri sarecxi saSualebebis wyal-

xsnarebi (3 g. – 1 l. wyalze). kargi Sedegebia miRweuli sinTezuri sarecxi 
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saSualebebis gamoyenebiT, romlebic ar Sedian reaqciaSi arsebul 

masalebTan, an warmoqmnian advilad xsnad naerTebs. 

qsovilebis gasufTavebis efeqturi meTodia anionaqtiuri zedapiruli 

moqmedebis nivTierebaTa (sulfatizirebuli cximebi da zeTebi, 

alkilsulfatebi da sxva) Tbili xsnarebis gamoyeneba fermentebis 

damatebiT (t =30–500C). qsovilis wmendis aRniSnuli kompleqsi aTavisuflebs 

masalas mtvrisgan, rTuli Sedgenilobis cximovani laqebisgan da 

mineraluri araorganuli naerTebisgan. 

qsovilebis sarestavracio praqtikaSi gamoiyeneba agreTve maTeTrebeli 

saSualebebi, sxvadasxva qimiuri preparatebi – qlorSemcveli nivTierebebi, 

qlori, qloriani wyali. isini warmoadgenen Zlier damJangvelebs da cudad 

daculi masalis SemTxvevaSi SeiZleba gamoiwvion boWkos daSla. SedarebiT 

kargi Sedegebia miRebuli teqnikuri qloraminebis gamoyenebisas (25-30% 

aqtiuri qloris SemcvelobiT). oTaxis temperaturaze 2–10%-iani qlorami-

nis wyalxsnari gamoiyeneba abazanebis da tamponebis saxiT. wmendis Semdeg 

qsovili muSavdeba gamoxdili wyliT. 

qimikatebis mSrali (uwylo) sistemiT muSavdeba, ZiriTadad arqeolo-

giuri qsovili. gamoiyeneba qloris da ftoris Semcveli naxSirwyalbadebis 

kompoziciebi, kargad asufTaveben masalas da mTlianad orTqldebian qsovi-

lidan. am daniSnulebiT farTod ixmareba uait-spiriti da benzini. kargi 

Sedegebia miRebuli qlorirebuli naxSirwyalbadebis SemTxvevaSic. qsovi-

lis mSrali sistemiT wmendis SemTxvevaSi, laboratoriul praqtikaSi 

masala muSavdeba spirtiT (eTilis spirti skipidaris damatebiT, buTilis 

spirti). 

mSrali wmendis intensifikaciisaTvis, organul gamxsnelebs emateba 

amaCqareblebi (cximiani saponi, zedapirul aqtiuri nivTierebebi). amaCqareb-

lebi Cveulebriv Sedgeba 3–5 komponentiani kompleqsuri anionaqtiuri 

nivTierebisagan. universaluri amaCqarebeli amJRavnebs maRali gasufTavebis 

antiseptikur da antibaqteriul Tvisebebs (10 g. qlorirebuli gamxsneli + 

20 g. uait-spiriti = 1 l. gamxsnelze). 

qsovilis masalis wmendis Semdeg, misi dublirebis, montaJis da 

gamagrebisaTvis gamoiyeneba sxvadasxva preparati. masalis simtkicis da 
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elastiurobis miniWebis mizniT xdeba boWkos higroskopuli tenianobis 

aRdgena, ixmareba glicerinis xsnarebi (eTilis spirti+wyali+glicerini 

=3:6:1). dublireba SeiZleba Catardes meqanikuri (mikerebiT) da mierTebis 

(maRalelastiuri weboebiT) kompleqsuri gziT. 

samuzeumo qsovilis eqsponatebi eqvemdebarebian biodaSlis sawinaaRm-

dego dacvas. am mizniT gamoiyeneba aminebis klasis maRalmolekuluri 

naerTebi. preparatebi advilad ixsnebian spirtSi, Txeli feniT daitanebian 

masalaze, warmoadgenen antimikrobuli da sokovani warmonaqmnebis winaaRm-

deg brZolis karg saSualebas. ar daukargavT Tavisi mniSvneloba 

antimikrobuli dacvis Zvel meTodebs naftalinis, qafuris da evkaliptis 

zeTis gamoyenebiT. 

2.3. tyavis konservacia 

naturaluri tyavi warmoadgens uZvelesi droidan adamianisTvis 

cnobil da gamoyenebul masalas. pergamenti, Sagreni, zamSi da sxva 

xarisxis tyavi warmoadgenen naturaluri tyavis masalis gansxvavebuli 

meTodebiT damuSavebis Sedegad miRebul produqts. arqeologiuri tyavis 

masala eqvemdebareba ra biologiuri daSlis process, Cvenamde aRwevs 

Tavisi pirveladi Tvisebebis daqveiTebuli maxasiaTeblebiT. mas dakarguli 

aqvs elastiuroba, simtkice, feri da amave dros mdgradoba mavne 

atmosferuli movlenebis mimarT. 

eTnografiuli da antikvaruli tyavis masala, daculobis xarisxis 

mixedviT eqvemdebareba Sesabamisi wmendis meTods. mSrali tyavi meqanikuri 

wmendis Semdeg muSavdeba natriumis karbonatis susti xsnaris an sapnis 

qafis tamponiT, Semdgomi gamoxdili wyliT recxvis proceduriT. muqi fe-

ris tyavisTvis am mizniT gamoiyeneba eTilis spirtis da gamoxdili wylis 

Sedgenilobis xsnari (1:2). Ria feris tyavi iwmindeba kompleqsuri pastiT 

(rbili saponi – 15 gr. + 1%-iani amiaki – 80 ml. + eTilis spirti – 6 ml. + 

gamoxdili wyali – 100 ml.) mSrali. 

arqeologiuri warmomavlobis SedarebiT kargad daculi tyavis masala 

iwmindeba antiseptikuri Semcvelobis xsnariT (eTilis spirti, wyali, 

glicerini, timoli). tyavze arsebuli sokovani dazianebis laqebi iwmindeba 

wyalbadis zeJangiT, 2%-iani amiakis wyalxsnaris damatebiT. koroziis 
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produqtebi (rkinis, spilenZis naerTebi) iwmindeba trilon b-s saSualebiT. 

aseTi daculobis tyavis masala eqvemdebareba sarestavracio damuSavebis 

ramdenime stadias. antiseptikuri wmendis Semdeg tyavi sufTavdeba 

aRmdgeneli, elastiurobisa da simtkicis mimniWebeli nivTierebebiT. am 

SemTxvevaSi cximebi adsorbireben tyavis struqturaSi da qmnian gardamaval 

fenas, romelic ipoxeba cximiT, aRadgens boWkoebis sawyis orientacias da 

mdgradia wylis mimarT. restavrirebuli tyavis masalaSi cximebis 

optimaluri Semcveloba 10–20%-ia. gamoyenebuli nivTierebebi SeiZleba iyos 

cxoveluri da mcenareuli warmoSobis an maTi gadamuSavebis Sedegad 

miRebuli produqtebi (zeTebi, cximebi, cvili, emulsia, saponi, glicerini), 

navTobproduqtebi (mineraluri zeTebi, vazelini, polieTilenuri cvili), 

kompleqsuri preparatebi (cxoveluri cximebis da mineraluri zeTebis 

SedgenilobiT). 

arqeologiuri tyavis konservaciisaTvis gamoiyeneba glicerinis fuZeze 

miRebuli SenaerTebi, Semdgomi spirtis xsnarebSi damuSavebiT. 

restavrirebuli tyavis masalis calkeuli nawilebis SeerTeba xdeba 

rogorc cxoveluri warmoSobis, ise sinTezuri webos saSualebiT. 
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3. araorganuli warmoSobis materialuri kulturis Zeglebis restavracia-

konservacia da samuzeumo dacva 

araorganuli warmoSobis masalebidan ganvixilavT silikaturi masebis 

da liTonebis gadamuSavebis Sedegad Seqmnil materialuri kulturis 

Zeglebs, romelTa restavracia-konservaciis Teoriuli da praqtikul–

laboratoriuli meTodebi arsebiTad gansazRvraven istoriuli nimuSis 

gadarCenisa da dacvis perspeqtivas. silikaturi masebi (keramika, faifuri, 

mina, minanqari), liTonebi da Senadnobebi (spilenZi, vercxli, oqro, 

eleqtroni, brinjao, TiTberi, rkina, foladi, bulati) gamoirCevian 

gansakuTrebuli RirsSesaniSnavi TvisebebiT, rac ganapirobebda maTi 

istoriuli SerCevis da Tanamimdevruli gamoyenebis mizanSewonilobas (maT 

bazaze damzadebulia uZvelesi nakeTobani). 

3.1. silikaturi masebi 

cnobilia bunebrivi da sinTezuri silikatebi, romlebic gamoiyeneba 

sawarmoo mniSvnelobiT (mindvris Spati, talki, ceolitebi, cecxlgamZle 

Tixebi da a.S.) da dekoratiul-gamoyenebiTi daniSnulebiT. 

 silikaturi masebi keramikis, faifuris, qaSanuris, Wiquris, minanqris 

Semadgenli nawilia. masSi arsebuli elementTa oqsidebis (SiO2, Al2O3, CaO, 

MgO, K2O da sxva) gadamuSavebis Sedegad miRebuli produqtis Tvisebebi da 

gamoyenebis sfero damokidebulia maT qimiur Sedgenilobaze da 

damuSavebis teqnologiaze. 

 uZvelesi droidan dasturdeba silikaturi masis gamoyeneba da misgan 

damzadebuli nawarmis farTo gavrcelebis sfero: sayofacxovrebo yovel-

dRiuri moxmarebis sagnebi (WurWeli), mSenebloba (aguri, kramiti, samSe-

neblo skulpturuli detalebi), mxatvrul–dekoratiuli xelovneba (mcire 

plastika, terakota, angobirebul–moWiquli keramika, faifuris reliefur-

moxatuli WurWeli, mominanqrebuli saiuveliro nawarmi) da sxva. masalis 

gacnoba-aTvisebis istoriuli TanamimdevrobiT ganixileba maTi Sedgenilo-

ba, struqtura, Tvisebebi da restavracia–konservaciis SesaZleblobebi. 
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3.1.1 keramika 

keramika (berZnuli keramike-dan, sameTuneo xelovneba; keramos – Tixa.) 

Tixisa da mineraluri danamatebis narevi masebis, agreTve sxva oqsidebisa 

da araorganuli SenaerTebis Secxoba–gamowviT miRebuli masalebi da 

nakeTobebi. Tixis masalis Sedgenilobisa da gamowvis temperaturis 

mixedviT, keramikuli nakeTobebi iyofa or klasad: 1. srulad gamomwvari, 

mkvrivi masis, priala texis mqone (wylis STanTqmis 0,5%-is unariT) nawarmi; 

2. nawilobriv gamomwvari masis mqone (15%-mde wylis STanTqmis unariT) 

nimuSebi. arCeven uxeSi, araerTgvarovani, msxvilmarcvlovani struqturis 

da wminda, erTgvarovani, wvrilmarcvlovani texis keramikul nawarms. kera-

mikuli warmoebis ZiriTadi nedleulia Tixebi (SiO2 = 30 – 70%, Al2O3 = 10 – 40%, 

H2O = 5–10%; agreTve SezRuduli raodenobiT – TiO2, Fe2O3, FeO, MnO, MgO, CaO, 

K2O, Na2O) da kaolini (mcire plastikuri Tixa, qaSanur – faifuris masis 

komponenti). wminda keramikis mniSvnelovani nawilia mindvris Spati 

(minerali Na, K, Ca alumosilikatebiT, sistemiT NaAlSi3O8 – KAlSi3O8 – 

CaAl2Si2O6) da kvarci (SiO2). 

Tixebis maRalma plastikurobam Tavidanve ganapiroba maTi gamoyenebis 

farTo SesaZleblobebi. jer gamouwvavi, Semdeg ki Termulad damuSavebuli 

Tixis masis forma, gaxda pirveladi moxmarebis sagani. gamowvis Sedegad 

SeZenili Tvisebebi (simagre, wyalgaumtaroba, cecxlmedegoba) da 

mravalsaxovani daniSnulebis keramikuli nawarmis Seqmnis SesaZleblobebi, 

meTuneobis ganviTarebis mniSvnelovan perspeqtivebs iZleoda. 

istoriulad Camoyalibebuli keramikuli nawarmi, zedapiruli 

damuSavebis meTodebi (moxatva, angobiT da WiquriT dafarva) da formebi 

(ornamenti), faqtura da ferTa gama mxatvruli keramikis Sedevrebs 

qmnidnen. Tixis xarisxis da damzadebis teqnologiuri sqemis SerCevis 

Sesabamisad, miRebul iqna mtkice da msubuqi, ukiduresad wminda, Txeli 

fenis da ulamazesi tonalobis gansakuTrebuli keramikuli saxe – 

qaSanuri da faifuri. mxatvruli keramikis ganviTarebis istoria 

xasiaTdeba SemoqmedebiTi impulsebiT da periodulobiT, dinamiurobiT da 

wyvetilebiT, axali gaumjobesebuli, srulyofili cvlis adre arsebuls. 

xSirad adgili aqvs axli masaliT Zvelis imitacias. 



 21

CineTis qaSanurma da faifurma didi gavlena iqonia evraziis qveynebSi 

mxatvruli keramikis teqnologiis ganviTarebaze (Sua azia, mcire azia, axlo 

aRmosavleTi, evropa). maRal dones aRwevs arqiteqturuli dekori – 

nagebobaTa mopirkeTebis kultura (me-10 – me-15 ss. samaryandi, buxara) da 

lustrirebuli WurWlis warmoeba (me-11 – me-13 ss. irani, me-13 – me-15 ss. 

espaneTi, mavritania, me-15 – me-16 ss. italia, me-15 – me-18 ss. germania, 

safrangeTi, me-17 – me-19 ss. ruseTi). me-19 saukunis meore naxevarSi, 

dekoratiul – gamoyenebiTi xelovnebis saerTo daqveiTebam, garkveuli 

gavlena iqonia mxatvruli keramikis ganviTarebaze. me-20 saukunis meore 

naxevridan gansakuTrebuli yuradReba eTmoba unikaluri dekoratiuli 

nimuSebis Seqmnas, did adgils ikavebs zedapiruli damuSavebis Tanamedrove 

meTodebi. (sur 3.1.1.-a; sur 3.1.1.-b) 

 

sur. 3.1.1. a. Zv.w. I aTaswleulis keramika (samxreT kavkasiis  

arqeologiuri masala):  

1. doqi, moxatuli. albaneTi (Zv. w. III –II ss); 

2. figuruli WurWeli. moxatuli. albaneTi (Zv. w. III –II ss); 

3. doqi, moxatuli. albaneTi (Zv. w. III –II ss); 

4. CamCa, moxatuli. frigia (Zv. VII s); 

5. dergi, moxatuli. frigia (Zv. VIII s). 
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sur. 3.1.1. b. msoflio xelovnebis Zveli da Tanamedrove keramika: 1. 
„gipopotami“, egvipte (Zv.w. 20-18ss); 2. Zvelromauli larnakis asli (bazalti), 
inglisi (me-18s); 3. larnaki, moxatuli. irani (me-9 s); 4. larnaki, moxatuli. CineTi 
(me-16-17 ss); 5. WurWeli, ornamentiT, kultura suzi-a (Zv.w. IIIaTaswleuli); 6. 
langari (maiolika), safrangeTi (p.pikaso, me-20s). 

 

istoriuli mxatvruli keramikuli nawarmis zedapiri SeiZleba iyos 

gansxvavebuli daculobis: forovani da martivi, dafaruli WiquriT an sxva 

minisebri masiT, moxatuli, Wiquris qveS an mis fenaze. keramikis zedapiris 

gaformebis saxisa da mdgomareobis Sesabamisad nakeTobis daculobis xa-

risxi gansxvavebulia. arqeologiuri keramika dafarulia Znelmocilebadi 

nadebiT, mineraluri warmonaqmnebiT (oqsidebiT, marilebiT da sxva), 

bunebrivi fisebiT, sakvebi produqtebisa da maTi daSlis Sedegad miRebuli 

narCenebiT. meqanikurad mdgradi nadebia adre restavrirebuli keramikuli 

masalis zedapirze SerCenili webovani masebic. daleqili fena Tu data-

nili masa Rrmad aRwevs forovani zedapiris fenebSi da Znelad Sordeba 

mas, specialurad damuSavebuli keramikuli nimuSis SemTxvevaSi ki – 

adgeziuria da advilmosacilebeli. 

keramikuli nawarmis zedapiridan meqanikuri wmendiT aSoreben mine-

ralur danaleq fenas. organuli nawilis mocilebis mizniT gamoiyeneba 

gamxsnelebi: eTilis spirti, uait–spiriti, acetoni, da sxva. amave daniSnu-

lebiT ixmareba zedapirulad aqtiuri nivTierebebis Semcveli, natriumis 
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polifosfatebis wyalxsnarebi. kargi Sedegebia miRweuli polimerebis 

kompoziciuri naerTebiT, spirtis, glicerinis da amiakis TanaobiT. 

keramikuli nakeTobis rekonstruqciisa da calkeuli detalebis Seer-

Tebisas rekomendebulia Sesawebebeli nivTierebebis gansazRvruli SezRu-

duli jgufi: polivinilbuTirali, polibuTilmetakrilati,  epoqsiduri 

fisebi, silikoorganuli naerTebi, Txevadi minis fuZeze damzadebuli 

webovani nivTierebebi. didi zomis, mZime keramikuli fragmentebis Sesaer-

Teblad ixmareba maRali meqanikuri simtkicis mqone epoqsiduri weboebi. 

SedarebiT naklebi gabaritis mqone keramikuli nakeTobebis restavracia–

konservaciisaTvis iyeneben polivinilbuTiralis an Selakis 30%-ian spirt-

xsnars. mouWiqavi, sustadgamomwvari keramikis gamagrebisaTvis efeqturia 

silikoorganuli naerTebi, mravaljeradi dafarva–gaJRenTvis operaciiT. 

keramikuli nakeTobis derestavraciisas, masze datanili polimeruli 

webo da laqi SeiZleba mocildes organuli gamxsnelebiT (eTilis spirti, 

qsiloli, uait–spiriti, acetoni da sxva). 

3.1.2 faifuri 

faifuri (Turquli farfur-dan, sparsuli ferfur-dan). wminda keramikis 

nawarmi – airgaumtari, wyalgaumtari, araforovani, TeTri specialuri 

keramikuli masiT. gamoirCeva maRali meqanikuri simtkiciT, Termuli da 

qimiuri mdgradobiT. 

faifuri miiReba kaolinis (wminda dispersuli fraqcia), plastikuri 

Tixis, mindvris Spatis da kvarcis narevis maRaltemperaturuli gamowviT. 

faifuris masis Sedgenilobis Sesabamisad arCeven magar da rbil faifurs 

(maRali da dabali sisalis maCveneblebiT). magari faifuri mdidaria TixiT 

da Raribia flusebiT, optimaluri simkvrivis da gamWvirvale masis misaRe-

bad. gamowvis temperatura 14500C -s aRwevs. rbili faifuri cvalebadi Sed-

genilobisaa da misi gamowvis temperatura 13000C –ia. am rigis faifuris 

saxesxvaobaa “Zvlovani” faifuri (Zvlovani nacari 50% + kaolini + kvarci 

da a.S.), romelic gamoirCeva gansakuTrebuli siTeTriT da kargi gamWvirva-

lobiT. faifuri mzaddeba rogorc WiquriT, ise mis gareSe. samrewvelo 

daniSnulebiT ixmareba magari faifuri, mxatvrul–dekoratiuli xelovne-

bisaTvis – rbili faifuri. 
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uZvelesi faifuris gamoyenebis amsaxveli nimuSebi cnobilia CineTidan 

(me-4-6 saukuneebi), polirebuli zedapiris mqone amforebis, larnakebis da 

doqebis saxiT. momdevno periodSi faifuris nakeTobebi Cndeba aziisa da 

evropis qveynebSi (me-10 s. koreaSi, me-15–17 ss. iaponiaSi, me-16 s. florencia-

Si, me-17–18 ss. germaniaSi, safrangeTSi, italiaSi, holandiaSi, SvedeTSi, 

belgiaSi, CexeTSi, ruseTSi da a.S.). me-19 saukunis evropuli faifuri 

saerTo degradacias ganicdis, iSviaTad Cndeba mxatvruli efeqtis mqone 

nakeTobebi. me-20 saukuneSi izrdeba teqnikuri faifuris gamoSveba; mxatvru-

li faifuriT mzaddeba Zvelis mibaZviT SerCeuli formis nivTebi, 

romlebic stilizebulia da oqroTi gadatvirTuli. (sur 3.1.2) 

 

 

sur. 3.1.2. mxatvruli keramikis (faifuris) nawarmi: 1. maTara, korea (me-13s); 
2. maTara dekoriT, florencia (me-16s); 3. vaza, safrangeTi (me-18s); 4. servizis 
nawili (mooqroebuli, ruseTi (me-19s); 5. larnaki (Wiquri), CineTi (me-18 s); 6. vaza 
(moxatuli), ruseTi (me-20 s). 

 

faifuri, rogorc wminda mxatvruli keramikis nawarmi gvxvdeba rogorc 

forovani, ise minismagvari masiT dafaruli, damuSavebuli zedapiriT. Zveli 

faifuri SeiZleba dafaruli iyos masalis “siberis” procesebTan da dana-

leq nadebebTan dakavSirebuli mineralur-organuli naerTebiT. danaleqi 

nadebi, faifuris nakeTobaze  iseve, rogorc moWiqul keramikaze, adgeziu-

ria damuSavebuli zedapiris mimarT. 
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faifuris nakeTobaze mineraluri danaleqi masis meqanikuri gziT moci-

lebis Semdeg, Zveli sarestavracio SeerTebebis mosaxsnelad nivTi mTli-

anad itvirTeba SemTbar-Secxelebul wyalSi, sadac epoqsidur-polimeruli 

webos fenis gafarToebuli nawili advilad scildeba restavrirebul 

zedapirs. 

faifuris nivTze organuli nadebis moxsna SesaZlebelia eTilis 

spirtiT, acetoniT, qlorirebuli naxSirwyalbadebiT. kargi Sedegebia 

miRweuli faifuris zedapiris polimerul-kompoziciuri naerTebis wmendi-

sas. faifuris nakeTobis calkeuli nawilebis SeerTeba gansakuTrebiT 

efeqturia cianakrilatis jgufis Sesawebebeli nivTierebebiT. dabali 

siblante, Txeli SeerTebis fenis warmoqmnis unari da swrafi Sewebadobis 

maCvenebeli, Seucvlels xdis maT faifuris eqsponatebis samuzeumo 

restavraciis pirobebSi. nivTis rekonstruqciis damamTavrebeli nawili 

mzaddeba TabaSiris fuZeze, webos da organul-araorganuli mJavebis 

(limonis, boris, azotmJavis) damatebiT. danamatebi 1–1,5%-is odenobiT 

zrdis sxmulis simtkices da Semdgomi 10–20%-iani polivinilacetatis 

dispersuli xsnariT gaJRenTviT miiReba maRali kompleqsuri Tvisebebis 

mqone (faifurismagvari mkvrivi, mtkice da aramyife) sarekonstruqcio masa. 

nivTis aRdgenili nawili eqvemdebareba meqanikur damuSavebas, akvareliT 

tonirebas, gaprialebas da ifareba uferuli laqiT. 

faifurze moxatuli nawilis restavraciis mizniT, gamoiyeneba zeTis an 

akvarelis saRebavebi, SemdgomSi damcveli laqis fiqsaciiT (damcveli laqis 

saxiT rekomendebulia epoqsid-akrilatis naerTTa xsnarebi, agreTve celu-

lozis eTeris fuZeze polivinilbuTiralis damatebiT miRebuli laqebi). 

faifuris nakeTobaTa martivi da usafrTxo derestavracia SesaZlebelia 

discilirebul wyalSi nivTis TandaTanobiT gacxelebis meTodiT. gansakuT-

rebiT unikaluri eqsponatis SemTxvevaSi wyals emateba zedapirulaqtiuri 

nivTiereba (Sewebebis saSualebaTa da faifuris Termuli gafarToebis koe-

ficientTa gansxvavebis principiT, webo advilad scildeba zedapirs). poli-

meruli laqebisa da webos mosacileblad gamoiyeneba organuli gamxsnelebi. 
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3.1.3 mina 

cnobilia bunebrivi (perliti, obsidiani) da xelovnuri mina. xelovnu-

ri mina nadnobi silikaturi masis gacivebis procesSi miRebuli myari 

amorfuli masala. axasiaTebs Txevadi mdgomareobidan aramdgrad, metasta-

bilur minisebur mdgomareobaSi gadasvla da piriqiT – myaridan (tempera-

turis gavleniT) plastikuri – darbilebuli – Txevadi agregatuli forme-

bis miReba; ikavebs saSualedo mdgomareobas Txevad da myar nivTierebebs 

Soris (drekadi TvisebebiT mina uaxlovdeba myar kristalur sxeulebs, mis 

aRnagobaSi kristalografiuli simetriis ar arsebobiT ki – Txevad masebs). 

minis formirebis ZiriTadi komponentebia: minawarmomqmneli nivTiere-

bebi (bunebrivi, mag. SiO2, xelovnuri, mag. Na2CO3), fuZe da mJava oqsidebis 

saxiT (SiO2, B2O3, Al2O3, MgO, CaO, BaO, PbO, Na2O, K2O, Fe2O3, SO3 da sxva). minis 

miRebis teqnologia moicavs misi formirebis ZiriTad procesebs: 

nedleulis momzadebas, kazmis miRebas, minis masis xarSvas, gacivebas, 

nakeTobis Seqmnas, maT Termul da zedapirul damuSavebas. mTavari 

Semadgeneli masis garda minas kazmSi emateba mxSobebi, ferTa gamis 

Semqmneli, gamauferebeli da damJangveli komponentebi (manganumis, 

kobaltis, qromis, nikelis, dariSxnis, anTimonis, ftoris, fosforis da 

sxva elementTa naerTebis saxiT). 

araorganuli mina xasiaTdeba maRali meqanikuri, fizikur-qimiuri da 

Tburi TvisebebiT (simkvrive 2200–8000 kg/m3; sisale moosis skaliT 4.5 –7.5; 

Termomdgradoba 100–10000C; gamWvirvaloba 90–99.9%), gamoiyeneba sxvadasxva 

daniSnulebiT. arCeven samSeneblo (fanjris mina, minis bloki), teqnikuri 

(kvarci, boWkovani), mxatvruli (vitraJi, WurWeli, mozaika, biJuteria) da 

sxva daniSnulebis minis nawarms. minis tipiuri myife sxeuli mgrZnobiarea 

meqanikuri – dartymiTi moqmedebebis mimarT, magram amave dros xasiaTdeba 

kumSvis deformaciisadmi winaRobis maRali maCvenebliT. simtkicis maxasia-

Teblebis gazrdis mizniT, mina eqvemdebareba ganmtkicebas (wrToba, ionuri 

gacvla, qimiuri da qimiur-Termuli damuSaveba). 

istoriulad minis miRebis adreul periods ukavSireben meTuneobas. ke-

ramikuli nawarmis zedapirze, maRaltemperaturuli damuSavebis processSi, 

moxvedrili sodisa da silis narevi qmnida minisebr Txel fenas – Wiqurs, 
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gaumWvirvale minis masas. adreuli mina Zvel egvipteSi gamoiyeneboda Zvir-

fasi qvebis imitaciisaTvis. droTa ganmavlobaSi daixvewa minisebri masis 

Sedgeniloba, 20%-mde Semcirda masSi tute metalebis raodenoba, daemata 

tyviis da kalis oqsidebi, agreTve SeferilobisaTvis manganumis da kobal-

tis naerTebi. Zv.w. aRricxvis II aTaswleulisaTvis egvipteSi amzadebdnen 

mcire moculobis tigeluri dnobiT miRebul minas (0,25–0,50 l. moculobiT). 

minis damzadebis teqnologiaSi Zireuli gardaqmnebi SeiniSneba Zveli 

da axali welTaRricxvis mijnaze, rodesac praqtikulad gadawyda gamWvir-

vale minis namzadis miRebisa da minis nakeTobis gamoberviT damzadebis 

sakiTxi. momdevno saukuneebSi, ganviTarebuli Suasaukuneebis CaTvliT, 

iqmneboda minis miReba-damuSavebis ganviTarebuli konstruqciis teqnikuri 

saSualebebi, ramac sagrZnobi biZgi misca teqnikuri da mxatvruli minis 

warmoebas. 

Zvel msoflioSi mxatvruli minis warmoebiT cnobilia egvipte (Zv.w. 

IV–I ss), siria, finikia, CineTi. Tavdapirvelad gaumWvirvale, mwvane, cisferi 

da firuzisferi ferTa gamis momcveli minisagan mzaddeboda sxvadasxva 

daniSnulebis nivTebi (fiala, lambaqi, mZivi, amuleti da sxva). elinisturi 

da romauli kulturis elementebisaTvis damaxasiaTebelia Txelkedliani 

da gamWvirvale mxatvruli minis nawarmi. 

mxatvruli minis warmoebis centrebi cnobilia me-6 saukunis bizantia-

Si, sadac mzaddeboda feradi – gaumWvirvale minis Sedevrebi. Suasaukune-

ebis evropaSi viTardeba vitraJuli minis warmoeba. musulmanuri aRmosav-

leTi (siria) me-12–14 saukuneebSi cnobili xdeba mxatvruli minis gamoyene-

biT (minis nivTebze minanqris moxatulobis sqemiT). gviani Suasaukuneebis 

evropaSi, dekoratiul-gamoyenebiTi xelovnebis wamyvani atributia me-15–16 

saukunis veneciuri mina, me-17 saukunis Cexuri gravirebuli minis nawarmi, 

me-18 saukunis evropis waxnagovani damuSavebis broli, me-17 saukunis ruse-

Tis feradi mina da me-18 saukunis ruseTSi arsebuli, cnobili mxatvruli 

minis da brolis qarxnebis (peterburgi, moskovi) nimuSebi. 

me-19 saukunis ruseTSi viTardeba minis warmoebis imitaciuri mimarTu-

leba (qvaze, faifurze, metalze mibaZviT), Zlierdeba “modernis” stilis 

gavlena. me-20 saukunis meore naxevarSi aq cnobili xdeba mxatvruli minis 
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warmoebis leningradis, vladimiris, ukrainis da baltiispireTis centrebi, 

romlebic did yuradRebas uTmoben vitraJs, dekoratiul kompozicias 

metalsa da minaSi, interieris gaformebas da sxva (sur 3.1.3) 

 

sur. 3.1.3. preistoriuli, istoriuli da Tanamedrove mina: 

1. vaza (gaumWvirvale mina), egvipte (Zv. w. 15-14 ss); 2. vaza (lurji mina), 
bizantia (me-11-12 ss); 3. vaza (broli), inglisi (me-18 s); 4. bokali (gravireba), 
holandia (me-17 s); 5. langari (gravireba), bohema (me-19s); 6. vaza (gamWvirvale mina), 
aSS (me-19 s). 

 

droTa ganmavlobaSi mina ganicdis zedapirul da masisSida cvlile-

bebs. sarestavracio praqtikaSi cnobilia minis daSla-rRvevis sxvadasxva 

saxe: Txeli nairferadi (cisartyelas ferebSi) feniT (afskiT), atkecvadi 

qerclovani warmonaqmniT, higroskopuli marilebis feniT da sxva. 

masiuri minis WurWlisaTvis (gansakuTrebiT arqeologiuri minisaTvis) 

SesaZlebelia rogorc zedapiruli, ise gamWoli korozia. nivTi iZens simyi-

fes da misi wmenda koroziis produqtebisagan praqtikulad gaZnelebulia. 

am SemTxvevaSi wmendis gavrcelebuli meTodia minis nivTis recxva spirt-

wyal xsnarSi (1:1), an 1%-ian azotmJavis ganzavebul xsnarSi, Semdgomi 
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wyalSi recxviT. minis zedapirze forovani marcvlebis qerqis arsebobisas, 

dasaSvebia wmenda 1%-ian natriumis tutis xsnarSi. koroziuli fenis 

daSlisa da mocilebis Semdeg minis zedapiri aRdgeba da prialdeba. tutis 

fenis nitralizaciis mizniT damuSavebuli minis zedapiri gaivleba 1%-ian 

gogirdmJavis xsnarSi da irecxeba wylis WavliT. 

dazianebuli minis nivTis nawilebi sarestavracio damuSavebis Semdeg 

Znelad SesaerTebelia. webos SerCevisas mxedvelobaSi miiReba minisa da 

polimeruli webos Termuli gafarToebis koeficientTa gansxvavebuli 

mniSvnelobebi. am SemTxvevaSi rekomendebulia epoqsidis fisis fuZeze 

damzadebuli weboebi, minis wvrildispersuli fraqciis damatebiT. webos 

SerCevisas mxedvelobaSi miiReba agreTve mawebebeli masisa da minis sxivTa 

gardatexis maCvenebelTa monacemebi. webos nakeris uferuloba miiRweva im 

SemTxvevaSi, Tu gardatexis maCveneblebSi gansxvaveba 0,04-s ar aRemateba. 

vinaidan arqeologiuri da mxatvruli minis gardatexis maCveneblebi cvale-

badobs did diapazonSi (1.48–1.59), maTTvis irCeva Sesabamisi monacemebis 

weboTa didi asortimenti. epoqsiduri weboebis “siberis” procesSi umniSv-

nelod icvleba maTi gardatexis maCvenebeli, ar icvlian Seferilobas 

siTburi da sxivuri moqmedebis Sedegad. 

minis sarestavracio praqtikaSi, wlebis ganmavlobaSi gamoyenebuli 

polibuTilmetakrilati,  SeerTebis nakeris plastikurobisa da aRdgenili 

nivTis SesaZlo deformirebis gamo, Seicvala polivinilbuTiralis 10%-

iani xsnariT eTilis spirtSi. aRniSnuli webos nawiburis maRali adgeziis 

gamo, SesaZlebelia wminda (natifi) minis nakeTobis fragmentebis SeerTeba. 

amave dros rekomendebulia cianakrilatis fuZeze damzadebuli ufero da 

gamWoli weboebi. 

minis korodirebuli zedapiris garegani zemoqmedebisgan dacvis mizniT, 

gamoiyeneba specialuri, celulozis rTuli eTerebis fuZeze miRebuli da 

modificirebuli laqebi, rolebic gamoirCevian optimaluri adgeziiT da 

mdgradobiT temperaturul-sxivuri moqmedebis procesebis mimarT. am mimarTu-

lebiT garkveul interess imsaxurebs polivinilacetatis da poliakrilatis 

wyaldispersuli naerTebi (Primal-ebi), romlebic SedgenilobiT da SeTavse-

badobiT uaxlovdebian akrilis fiss Paraloid B-72–s, farTod gamoiyenebian 

arqeologiuri minis gamagrebisa da dacvis funqciiT. minis WurWlis dana-
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kargebis Svsebisa da saerTo rekonstruqciisaTvis gamoyenebuli polimerebi 

unda akmayofilebdnen ZiriTad moTxovnebs: maRal adgezias da minis Termuli 

gafarToebis koeficientisa da gardatexis maCveneblis axlo maxasiaTeblebs. 

3.1.4 minanqari 

minanqari (rusuli Эмаль, franguli Email-idan). terminebi “minanqari”, 

“mominanqreba” gansazRvravs metalis zedapiris dafarvas farTo ferTa 

gamis miniseburi masiT. mxatvruli minanqari nakeTobaTa Semkoba-morTvis, 

galamazeba-damSvenebis mizniT daitaneba winaswar momzadebuli oqros, 

vercxlis, spilenZis da maTi Senadnobebisagan miRebuli nakeTobis zedapir-

ze. Cveulebriv mina da minanqari miiReba minis warmoqmnis procesisadmi 

didi midrekilebis mqone maRali siblantis nadnobisagan, romelsac ar 

gaaCnia dnobis gansazRvruli temperatura da xasiaTdeba garbilebis tempe-

raturuli intervaliT. gamyarebis temperaturuli diapazonis mniSvneloba 

damokidebulia masis Sedgenilobaze, sadac mimdinareobs nadnobis 

gadaciveba da misi struqturuli fiqsacia. 

mineraluri Sedgenilobis TvalsazrisiT, minanqris ZiriTadi 

ganmsazRvreli komponentebia: SiO2, B2O3, P2O5, Sb2O5, Al2O3, TiO2 agreTve tute, 

tutemiwa da zogierTi feradi liTonebis oqsidebi (K2O, Na2O, CaO, BaO, PbO, 

ZnO da sxva). minaSi (minanqarSi) Semaval oqsidebs yofen minis warmomqmnel 

(SiO2, B2O3, P2O5, Sb2O5), modifikator (K2O, Na2O, CaO, BaO, PbO) da Sualedur 

(Al2O3, Fe2O3, NiO, CoO) nawilebad. 

rogorc minanqris mineraluri Semadgenlobidan irkveva, mis Sedgeni-

lobaSi Sedis mTeli rigi elementebiT warmoqmnili naerTebi, romlebic 

qmnian nedleul masalas minanqris warmoebisaTvis, uzrunvelyofen 

minanqris formulis Seqmnas. minanqris baziss warmoadgens sistema: R2O 

(Na2O, K2O) + RO (BaO, PbO, CaO da sxva) + R2O3 (Al2O3, B2O3, Fe2O3 da sxva) + SiO2. 

TiToeuli oqsidi minanqarSi im nedleulis Sesabamisad xvdeba, romelic 

teqnologiurad aris SerCeuli. minanqris tipisa da daniSnulebis mixedviT, 

oqsidebis CamonaTvalSi gamoiyofa ZiriTadi (minisebri struqturis 

Semqmneli) da damxmare (garkveuli fizikur-qimiuri Tvisebebis mimniWebeli) 

masalebis jgufebi. zogadad minanqris ZiriTad sqemad miCneulia formula: 

RO - R2O - R2O3 - SiO2. teqnologiurad minanqris fuZes warmoadgens minismagvari 
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nalRobi masa, miRebuli CamoTvlil elementTa oqsidebis, boris mJavis 

(H3BO3), borakis (Na2B4O7 · 10H2O), sodis (Na2CO3 · nH2O), gvarjilis (potaSis – 

K2Co3, Na2Co3), kvarcis (SiO2), Tixamiwis (Al2O3) Sednoba-Secxobis gziT, maRal-

temperaturuli damuSavebis pirobebSi (t=500–10000C). sxvadasxva saRebavebisa 

da pigmentebis SeyvaniT, minanqars aniWeben winaswar gansazRvrul 

Seferilobas. 

minanqari gamoirCeva gansakuTrebuli fizikur-qimiuri TvisebebiT: 

SelRoba-dnobis farTo temperaturuli diapazoniT, mcire moculobiTi 

gafarToebis koeficientiT, sasiamovno feradovnebiT da bzinvarebiT, 

maRali qimiuri mdgradobiT atmosferuli da koroziuli procesebisadmi, 

mJavebisa da tuteebis mimarT. 

Zveli msoflios xelovnebisTvis cnobilia liTonze cxeli mominanqre-

bis meTodi (indoeTi, CineTi); berZen da romael ostatTa SemoqmedebaSi 

Cveni welTaRricxvis sawyis saukuneebSi aTvisebulia amoRaruli mominanq-

rebis Sesrulebis teqnika-teqnologia, Zvirfasi liTonebis elvare, kriala 

zedapirze datanili minanqris feradi CanarTebi Zvirfasi qvebis mozaikuri 

ganlagebis efeqts qmnian. mominanqrebis daxvewili teqnikiT gvxiblavs me-5–

10 saukuneebis sparsuli da bizantiuri mxatvruli xelovnebis nimuSebi. 

cxeli minanqris xelovnebam Tavis srulyofas miaRwia me-10–15 saukune-

ebis bizantiaSi. bizantiuri minanqari gamoirCeva Sesrulebis teqnikis 

sinatifiT, ferTa harmoniiT, kompoziciis plastikiT da gamomsaxvelobiT, 

teqnologiuri mravalferovnebiT. bizantieli mxatvrebi iyenebdnen rogorc 

amoRarul, ise tixrul minanqars, sadac sruldeboda mxatvruli nawarmoe-

bis urTulesi faqizi da wminda formebi. minanqriT Sesrulebuli nakeTobe-

bi moicavda ara marto saiuveliro warmoebas, is farTod gavrcelda 

saeklesio moxmarebis sferoSi – xatweris nimuSebis, wmindanTa gamosaxu-

lebis, saeklesio wignebis damzadebisa da gaformebis mizniT. 

evropaSi amave periodSi iwyeba mxatvruli minanqris warmoba. mominanq-

rebuli saiuveliro nakeTobani iqmneba ungreTSi, safrangeTSi, italiaSi. 

XII saukunis evropaSi yalibdeba minanqris warmoebis skolebi: lotaringiis, 

reinis minanqris skolebis nawarmoebebi dakavSirebulia da organulad 
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Serwymulia am periodis saeklesio-sataZro nagebobaTa saritualo 

gaformebasTan. 

XIV-XV saukuneebis evropaSi yru da gaumWvirvale minanqris damzadebis 

teqnologia icvleba gamWvirvale minanqris warmoebiT, romelic sruldeba 

Zvirfasi liTonis gravirebul zedapirze. XVIII saukuneSi viTardeba 

minanqriT Sesrulebuli portretuli miniatura da ferweruli minanqari, 

romelic stilisturad dazgur mxatvrobas uaxlovdeba. cxeli minanqris 

teqnika-teqnologiurad rTuli xelovneba evropaSi degradacias ganicdis 

XIX saukunisaTvis, vidre xelmeored  ar aRorZindeba “modernis” stilSi – 

parizSi, briuselSi, venaSi da sxva cnobil centrebSi. 

bizantiisa da eropuli skolebis iuvelirTa xelovnebam Taviseburi 

gavlena iqonia Zveli ruseTis gamoyenebiT xelovnebaze. cnobilia kievis, 

vladimiris, novgorodis da moskovis centrebi, sadac XIV saukunidan 

daeuflnen metalis cxeli minanqriT damuSavebis xelovnebas. maT naSromeb-

Si vxvdebiT rogorc Rrmuli, ise tixruli minanqris teqnikiT Sesrulebul 

nimuSebs. aq XV saukunis dasawyisSi vrceldeba mominanqreba filigraniT 

(oqro, vercxli, spilenZi). liTonis ornamentuli nawili Sesrulebulia 

lurji, cisferi, Savi da TeTri feris mcire zomis minanqris CanarTebiT. 

ruseTSi XVI–XVIII saukuneebi minanqris warmoebis gafarToebiT aRiniS-

neba, xasiaTdeba Sesrulebis sruli teqnologiiT (ferweruli, Rrmuli da 

tixruli minanqris teqnika) da mxatvruli doniT (rTuli ornamentuli 

kompozicia, Weduri reliefuri formebi, mravalferovani ferTa gama). 

aRniSnuli periodis rusuli minanqari xasiaTdeba ferTa Ria speqtriT 

(moskovis, novgorodis skolebi). inergeba metalze TeTri minanqriT 

Sesrulebuli ferweruli teqnika, mzaddeba mdidruli saiuveliro samkauli, 

saeklesio WurWeli, aveji, miniaturuli portreti da sxva. 

XIX saukunis ruseTSi mominanqrebis teqnika, teqnologia ramdenadme 

degradacias ganicdis, monoqromuli, naturalistuli da gamartivebulia. 

90-iani wlebidan ruseTis gamoyenebiTi xelovneba ganicdis mwvave swrafvas 

winaklasikuri periodis xelovnebisaken. am periodis mxatvrul nawarmoebSi 

SesamCnevia XVII saukunis nimuSebisadmi dabrunebis da maTi zusti aslebis 

gadaRebis tendencia, kerZod liTonze mominanqrebis teqnika-teqnologiis 
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Zveli meTodebis aRdgena-gameorebis midrekileba. Seqmnili viTarebis 

amsaxvelia firma “faberJe”-s gaerTianeba, cnobili saiuveliro da 

mominanqrebuli nawarmiT, romelic gamiznulad imeorebda XVII saukunis 

mxatvruli xelovnebis niuSTa formebs da icavda “modernis” stils. 

saqarTveloSi mxatvruli minanqris nimuSebi cnobilia II-III saukune-

ebidan. minanqris teqnologiis ganviTarebis sawyis periodad SeiZleba 

CaiTvalos adrerkinis xanis brinjaos saritualo inventarze inkrustaciis 

mizniT minisebri masis gamoyenebis faqti. elinistur-romaul periodSi 

dadasturebulia keramikisa da gaumWvirvale minis nimuSebis zedapiruli 

damuSavebis, Wiqur-qaSanuris datanis teqnologiis SemuSavebis procesi. 

tixruli minanqris Sesrulebis teqnika-teqnologia VII-IX saukuneeebidan 

Cans aTvisebuli, romelmac Tavisi ganviTarebis maRal dones XI-XII 

saukuneebSi miaRwia. cnobilia, rom qarTuli tixruli minanqari Sesrule-

bis daxvewili teqnikiT da mravalferovani ferTa gamiT, gamoirCeva rusu-

li, evropuli da TviT bizantiuri minanqrisagan. saqarTvelos erovnul 

muzeumSi Tavmoyrili Suasaukuneebis qarTuli tixruli minanqris nimuSTa 

koleqcia unikaluria msoflioSi. qarTuli minanqris ostatTa Semoqmedeba 

ganivTebulia jvrebis, xatebis, samajurebis, medalionebis saxiT. SeiZleba 

iTqvas, xaxulis karedi umdidresi saganZuria, sadac Tavmoyrilia qarTuli 

SemoqmedebiTi xelovnebis didi tradiciuli SesaZleblobebi – oqromWed-

lobis brwyinvaleba, simdidre, sidiade. 

mominanqrebuli zedapiri qmnis gansakuTrebul mxatvrul SesaZleblo-

bebs gamoyenebiT xelovnebasa da saiuveliro nawarmSi. feradi minanqris 

momxibvleloba, qimiuri mdgradoba da simtkice metalTan misi SeerTebis 

Sedegia. 

minanqarSi mimdinare “siberis” procesebi ganpirobebulia ori ZiriTadi 

mizeziT: 1. dartymiTi zemoqmedebisas liTonuri fuZis gaRunva-gadaadgile-

bis pirobebSi simyifis msxvrevadobiT; 2. minanqris fuZis – minismagvari 

masis TandaTanobiTi gamotutviT da rekristalizaciiT. Zveli minanqari, 

cnobili rogorc kazmSi arsebuli mJavuri da fuZe oqsidebis raodenobri-

vi gadaxrebiT, ise arastabiluri xarSvisa da mowvis reJimiT, xels uwyobs 

atmosferoSi arsebul wyalTan da naxSiroJangTan reaqciis Sedegad, droTa 

ganmavlobaSi mimdinare, mominanqrebuli zedapiridan siliciumis mJavis 
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adgilas metalTa karbonatebisa da hidroqsidebis warmoqmnis process. 

Sedegad minanqari kargavs brwyinvalebas da Sinagani daZabulobis gazrdis 

xarjze iwyeba minisebri masis daSreveba (fena-fenad acla). 

Tu aRniSnul mdgomareobaSi, minanqars ar gaaCnia zedapiridan siRrmi-

seul fenebSi mimavali mikrobzarebi, aucilebelia daifaros wyalgaumtari 

laqis damcavi feniT. kargi Sedegebia miRweuli akriluri polimerebis da 

silikoorganuli oligomerebis narevTa acetonze damzadebuli xsnarebis 

SemTxvevaSi. rekomendebulia polivinilbuTiralis fuZeze silikoorganuli 

oligomerebis damatebiT miRebuli laqebis gamoyenebac. gamxsnelia eTilis 

spirti (polivinilbuTirali 5% + silikoorganuli fisi K-9 20% + eTilis 

spirti 75%), laqi daitaneba funjiT an SefrqveviT, or fenad, Sualeduri 

SrobiT (2–3 sT. dayovnebiT). 

minanqris zedapirze mikrobzarebis arseobis SemTxvevaSi, dauSvebelia 

minanqris fuZis Sesworeba an bzarebis Sevseba (daduReba) dabalmdnadi 

(t=450–6000C) minanqris masiT. orive SemTxvevaSi ikargeba minanqris fena, 

warmoiqmneba mniSvnelovani Sinagani daZabuloba, aramyaria Zveli da axali 

masis SeWiduloba. mominanqrebuli zedapiri cximovani nadebisagan SeiZleba 

gaiwmindos uait-spiritiT, benziniT, eTilis spirtiT. Zveli restavrirebis 

naSTebi scildeba meqanikurad, gamxsnelebis daxmarebiT (acetoni, qsiloli, 

toluoli da sxva). 

minanqris liTonis fuZeze warmoqmnili oqsidebis da marilis nadebebs 

aclian naerTiT: glicerinis da eTilendiaminis narevi (10:1) + polime-

takrilis mJavis spirtxsnari + polivinilbuTiralis spirtxsnari + 

glicerini (8:5:5:5). aRniSnuli Sedgenilobis datanili fena gaSrobisas qmnis 

elastiur afsks, romelic daWuWyianebul nawilebTan erTad advilad 

scildeba dazianebul zedapirs. minanqris zedapirze arsebul danakarg 

fenebs aRadgenen polimeruli masis dataniT. afskwarmomqmnelebad ixmareba 

epoqsiduri an polieTeruli fisebi. ufero polieTeruli fisebis fuZeze 

miRebuli danafari fena xasiaTdeba metalTan da minisebr zedapirTan kargi 

SeWidulobiT, keramikul saRebavTan gaxsniT Rebulobs Sesabamis fers, 

gamoirCeva drois xangrZlivobiT. 
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4. liTonebi da Senadnobebi 

saerTo klasifikaciiT metalebi iyofa or ZiriTad nawilad: Savi 

liTonebi (rkina da misi Senadnobebi) da feradi liTonebi (yvela danarCeni 

liTonebi da Senadnobebi). 

TiToeuli metalis agebulebisa da Tvisebebis mixedviT SeiZleba maTi 

calkeul jgufebSi gaerTianeba (sur. 4.1) (forma a. guliaevis mixedviT).  

 

sur. 4.1. metalTa klasifikaciis sqema. Savi - feradi tutemiwa 

metalebi, msubuqi metalebi, iSviaTi metalebi, uranis jgufis 

metalebi, Zneldnobadi metalebi, rkinis jgufis metalebi, 

keTilSobili metalebi, advildnobadi metalebi. 

 

Savi metalebi xasiaTdebian muqi-ruxi feriT, didi simkvriviT (tute-

miwaliTonebis gamoklebiT), maRali dnobis temperaturiT da sisaliT, 

polimorfizmiT (gisosis mravalformianobiT). Savi metalebi Tavis mxriv 

iyofian qvejgufebad: 

1. rkinis jgufis metalebi - rkina, nikeli, kobalti (feromagnituri 

TvisebebiT) da manganumi; 

2. Zneldnobadi metalebi (maRali dnobis temperaturiT vidre rkina – 

15390C); 
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3. uranis jgufis metalebi; 

4. lanTanidebi; 

5. tutemiwaliTonebi (iSviaTad liTonuri saxiT). 

 feradi metalebis jgufSi erTiandeba Semdegi qvejgufebi: 

1. msubuqi metalebi (mcire simkvrivis mqone liTonebi – beriliumi,        

magniumi da alumini); 

2. keTilSobili metalebi (koroziamdgradi liTonebi) – vercxli, oqro, 

platinis jgufi (platina, paladiumi, iridiumi, rodiumi, osmiumi, 

ruTeniumi) da “naxevradkeTilSobili” spilenZi; 

3. advildnobadi metalebi (dabali dnobis temperaturiT) – 

vercxliswyali, tyvia, kadmiumi, kala, TuTia, anTimoni da sxva. 

istoriulad uZvelesi metalebia spilenZi, vercxli, oqro, kala, tyvia, 

anTimoni, dariSxani, rkina (meteorituli da miwieri). sadReisod cnobili 

metalebis udidesi nawili aRmoCenilia XIX saukuneSi, Tumca yvela ar 

yofila sawarmoo mniSvnelobiT gamoyenebuli. 

metalebisa da maTi Senadnobebisagan damzadebuli materialuri kultu-

ris ZeglTa restavracia-konservaciis da dacvis procesi uSualod 

ukavSirdeba maTi Semadgeneli komponentebis fizikur-qimiur maxasiaTeblebs. 

uZvelesi arqeologiuri, eTnografiuli da antikvaruli liTonuri 

masalebi pirobiTad SeiZleba davyoT sam jgufad: 1. Savi liTonebi da 

Senadnobebi (rkina, foladi, bulati); 2. feradi liTonebi da Senadnobebi 

(spilenZi, vercxliswyali, kala, tyvia, dariSxani, anTimoni, TuTia, brinjao, 

TiTberi); 3. Zvirfasi liTonebi da Senadnobebi (vercxli, oqro, platina, 

eleqtroni). 

Tanamimdevrulad ganvixilavT istoriuli da axali liTonebis, maTi 

Senadnobebis restavracia-konservaciasTan da damuSavebasTan dakavSirebul 

Tematikas: liTonTa da SenadnobTa korozias, laboratoriuli konserva-

ciis mimarTulebebs, samuzeumo eqsponatTa konservacias da prevenciul 

dacvas, agreTve saiuveliro damuSavebis teqnologias. 
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4.1. korozia 

korozia aris liTonTa daSla-dazianeba, rRveva garemomcveli garemos 

qimiuri an eleqtroqimiuri zemoqmedebis Sedegad. korozia Jangva-aRdgenis 

procesia, romelic mimdinareobs fazaTa gamyof zedapirze (liToni - 

garemo). korozias SeiZleba adgili hqondes airebSi, haerSi, wyalSi, niadag-

Si, organul gamxsnelebsa da eleqtrolitTa xsnarebSi. bunebrivi “siberis” 

da daSlis meqanizmis mixedviT arCeven qimiur da eleqtroqimiur korozias.  

qimiuri korozia aris liTonis daSla oqsidaciiT, mis garemomcvel 

sistemaSi eleqtruli denis aRZvris gareSe. arCeven airadi da siTburi 

qimiuri koroziis saxeebs. qimiur korozias yvelaze xSirad iwvevs haeris 

Jangbadi, romelic intensiuri xdeba temperaturis momatebiT. zogierTi 

liTonis oqsidebi aqtiurni arian garemo procesebis mimarT da ver icaven 

mas Semdgomi oqsidaciisagan. zogjer liTonis zedapirze warmoiqmneba 

damcavi oqsiduri afski, romelic xels uSlis liTonSi airebis da 

siTxeebis SeRwevas. qimiuri korozia liTonebSi mimdinareobs mSral 

atmosferoSi, an araeleqtrolitur xsnarebSi liTonis zedapirTan 

kontaqtis procesSi. 

eleqtroqimiuri korozia aris eleqtrolitis garemoSi sistemis 

SigniT eleqtruli denis aRZvris Sedegad gamowveuli liTonTa daSlis 

procesi. eleqtroqimiuri korozia midis liTonis araerTgvarovan 

zedapirze, eleqtrolituri denis gamtarebeli siTxis Tanaobisas. vinaidan 

liTonis zedapirze praqtikulad yovelTvis iqmneba marilebis Semcveli 

afski, liTonis zedapiri ki idealurad erTgvarovani ar aris, liTonis 

nivTebis daSla (Jangva) mimdinareobs eleqtrolituri meqanizmiT. liTonis 

zedapirze warmoqmnili eleqtrolitebi xels uwyoben eleqtroqimiuri 

koroziis procesebis ganviTarebas. 

liTonTa eleqtroqimiuri koroziis dinamika uaxlovdeba galvanur 

elementSi mimdinare process, sadac batareis dadebiTi polusi warmoad-

gens anods, uaryofiTi polusi – kaTods. praqtikulad liToni Seicavs 

minarevi elementebis garkveul raodenobas. eleqtrolitis garemoSi Ziri-

Tadi liTonisa da naklebaqtiuri liTonnarevis sistema warmoadgens mikro-

galvanuri elementebis erTobliobas, sadac fuZe liToni iTvleba anodad, 
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CanarTi liToni ki kaTodad. rkina-spilenZis SemTxvevaSi, eleqtrolitis 

xsnarSi aqtiuri rkinis atomebi gadascemen or-or eleqtrons spilenZs, 

gadadian xsnarSi ionebis saxiT da qlorid-ionTa areSi qmnian rkinis (II) 

qlorids: 

Fe – 2e- = Fe2+;   Fe2+ + 2Cl- = FeCl2 

wyalbadis ionebi gadaadgildebian kaTodisaken (spilenZi), miierTeben 

eleqtronebs da ganimuxtebian: 

2H+ + 2e- = H2 

nestian garemoSi (eleqtrogamtari xsnaris Txeli Sris warmoqmnis 

pirobebSi), teqnikuri rkina ganicdis korozias da aqtiurad iJangeba. am 

SemTxvevaSi Seqmnil mikrogalvanur elementSi rkina gvevlineba anodad, 

masSi arsebuli grafitis CanarTebi ki asruleben kaTodis funqcias. 

mimdinare eleqtrolituri procesi Semdegnairad aisaxeba: 

  anoduri procesi: 2Fe – 4e- = 2Fe2+ 

  kaToduri procesi: O2 + 2H2O + 4e- += 4OH- 

 rkinis Fe2+ da OH- ionebi warmoqmnian rkinis (II) hidroqsids: 

2Fe2+ + 4OH- = 2Fe (OH) 2 

wylisa da haeris Jangbadis Tanaobisas miiReba rkinis (III) hidroqsidi: 

4Fe (OH)2 + 2H2O + O2 = 4Fe (OH)3 

es ukanaskneli dehitratirdeba da gadadis rkinis oqsidSi: 

2Fe (OH)3 = Fe2O3 . 3H2O 

rkinis zedapirze miiReba cnbili da yvelaze metad gavrcelebuli mura 

feris rkinis oqsidi. 

cnobilia, rom aqtiuri liTonis firfitis wyalSi CaZirvis dros, 

liTonsa da xsnars Soris aRiZvreba potencialTa sxvaoba, romelsac 

eleqtroduli potenciali ewodeba. Tu Txevadi garemo sufTa wyalia 

liToni daimuxteba uaryofiTad, mimdebare siTxe – dadebiTad:  
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Me + mH2O = Men+  .  mH2O + ne- 

liTonsa da misi garemomcveli wylis gamyof zedapirze iqmneba ormagi 

eleqtruli Sre (sur 4.1.1). 

 

 

 

 

sur. 4.1.1. ormagi eleqtruli Sre liTon- 

wylis gamyof zedapirze 

 

 

 

 

praqtikulad aqtiuri liTonebi Tavis marilTa xsnarSi yovelTvis 

imuxtebian uaryofiTad, pasiurebi (naklebad aqtiurebi) – dadebiTad. 

liTonTa qimiuri Tvisebebis daxasiaTebisaTvis iyeneben eleqtroduli 

potencialis fardobiT mniSvnelobebs, wyalbadis standartul eleqtro-

dul potencialTan SedarebiT, mJavaTa wyalxsnarebidan am ukanasknelis 

gamoZevebis principiT. liTonebis standartuli eleqtroduli potenciale-

bis algebruli sididis zrdis rigis mixedviT, miRebulia uaryofiT da 

dadebiT eleqtrodul potencialTa Sesabamisi mwkrivi: Li, Rb, K, Cs, Ca, Na, 

Mg, Al, Ti, Mn, Cr, Zn, Fe, Cd, Co, Ni, Sn, Pb, H, Bi, Cu, Hg, Ag, Pt, Au. (cx. 4.1) (forma T. 

wivwivaZis mixedviT). ZabvaTa mwkrivSi metalis mdebareoba axasiaTebs mis 

unars wyalxsnarebSi Jangva-aRdgenis uirTierTqmedebisadmi. 
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cxrili 4.1. 

liTonebis ZabvaTa mwkrivi 

eleqtroduli 
procesis 
gantoleba 

standartuli 
potenciali 

eleqtroduli 
procesis 
gantoleba 

standartuli 
potenciali 

Li++e-=Li -3.045 Co2++2e-=Co -0.277 

Rb++e-=Rb -2.925 Ni2++2e-=Ni -0.250 

K++e-=K -2.925 Sn2++2e-=Sn -0.136 

Cs++e-=Cs -2.923 Pb2++2e-=Pb -0.126 

Ca2++2e-=Ca -2.866 Fe3++3e-=Fe -0.036 

Na++e-=Na -2.714 2H++2e-=H 0 

Mg2++2e-=Mg -2.363 Bi3++3e-=Bi +0.215 

Al2++3e-=Al -1.662 Cu2++2e-=Cu +0.337 

Ti2++2e-=Ti -1.628 Cu++e-=Cu +0.521 

ZMn2++2e-=Mn -1.180 Hg2++2e-=2Hg +0.788 

Cr2++2e-=Cr -0.913 Ag++e-=Ag +0.799 

Zn2++2e-=Zn -0.763 Hg++e-=Hg +0.854 

Cr++3e-=Cr -0.744 Pt2++2e-=Pt +1.200 

Fe2++2e-=Fe -0.440 Au3++3e-=Au +1.498 

Cd2++2e-=Cd -0.403 Au++e-=Au +1.691 

 

daZabulobis rigSi SedarebiT marjvniv ganlagebul, ufro meti dade-

biTi potencialis mqone liTons, SeuZlia daaCqaros kaToduri procesi, anu 

winamdebare liTonis korozia. koroziis procesi or metalur wyvils 

Soris 1. kala – rkina, 2. TuTia – rkina mimdinreobs Semdegnairad: liTonTa 

eleqtrolituri daZabulobis rigis mixedviT, TuTiam unda daicvas rkina 

koroziisagan, kalam piriqiT – daaCqaros rkinis korozia. praqtikulad 

kalis damfaravi fenis moqmedeba meqanikuria, sakmarisia erT wertilSi 

dairRves misi mTlianoba, rom rkinaze iwyeba koroziis procesi. TuTiis 
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damcavi fenis SemTxvevaSi ki, TuTiis mTlianad daSlamde rkina inarCunebs 

koroziis mimarT mdgradobas. 

eleqtrolituri koroziis siCqare damokidebulia Sinagan da garegan 

faqtorebze. Sinagani faqtorebia: qimiuri Sedgeniloba, sisufTave (qimiurad 

sufTa metalebi gamoirCevian ufro maRali koroziamedegobiT), struqturu-

li mdgomareoba (naWedi, daZabuli struqturis deformirebuli liToni 

ufro metad korodirebs, vidre sxmuli), zedapiruli damuSaveba (polire-

buli liToni Cveulebrivze metad koroziagamZlea). garegani faqtorebia: 

koroziuli garemos buneba, misi Tvisebebi da parametrebi (eleqtrolitis 

xsnarSi wyalbadis ionebis koncentracia, temperaturuli reJimi). 

4.1.1 koroziis saxeebi 

atmosferuli korozia – haeris atmosferoSi mimdinare oqsidaciis 

procesi. iyofa sam saxed: 

mSrali atmosferuli korozia mimdinareobs liTonis zedapirze tenis 

gareSe. liTonis zedapirze moqmedebs haeris Jangbadi da ifareba oqsidis 

afskiT (afskis sisqe icvleba mniSvnelovan diapazonSi). orkomponentian 

SenadnobSi korozias ganicdis naklebad keTilSobili liToni (dabal-

sinjian vercxlSi oqsidacias ganicdis spilenZis mdgeneli). mSrali 

koroziis procesi Cqardeba haerSi mavne airebis arsebobisas (gogirdis 

naerTebis SemTxvevaSi) da liToni uferuldeba. 

teniani atmosferuli korozia mimdinareobs liTonis zedapirze 

kondensatis afskis arsebobis SemTxvevaSi, rodesac haeris fardobiTi 

tenianoba 100%-ze dabalia (fardobiTi tenianoba izomeba haerSi faqtiurad 

arsebuli wyliani orTqlis SefardebiT mis maqsimalur maCvenebelTan – 

mocemul pirobebSi). qalaqis garemoSi saSualo fardobiTi tenianoba 70 – 

80%-ia. aseTive pirobebia muzeumSi. haeris 250C temperaturidan 140C 

temperaturamde vardnisas, 50% fardobiTi tenianobis SemTxvevaSi, metalze 

warmoiqmneba kondensati, 90% fardobiTi tenianobis pirobebSi ki 

kondensatis warmoqmna iwyeba 240C haeris temperaturaze, e.i. saerTo 

temperaturis 10C-iT vardnisas. 
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sveli atmosferuli korozia mimdinareobs fardobiTi tenianobis 100%-

iT datvirTvis pirobebSi, rodesac metalis zedapirze iwyeba wveTovani 

kondensacia. aRniSnuli procesi intensiurad Jangavs liTons, vinaidan 

temperaturis dawevisas warmoqmnili teni xasiaTdeba didi mJavianobiT. 

fardobiTi tenianobis kritikuli mniSvneloba iqmneba 70%-is pirobebSi, 

magram is SeiZleba gacilebiT dabali iyos atmosferoSi aqtiuri reagente-

bis arsebobisas (SO2, SO3, H2S, NH3, Cl2, HCl da sxva naerTebis SemTxvevaSi). 

Zlier aCqarebs liTonebis korozias airadi qlori. misi moqmedebiT koro-

zia kritikul siCqares aRwevs SedarebiT mSral atmosferul pirobebSic 

(<40%). koroziis procesis ganviTarebaze moqmedebs haerSi arsebuli mtvris 

da naxSiris mcire zomis nawilakebi, maTi koroziulad aqtiuri nawili 

uSualod moqmedebs metalze, danarCeni ki xels uwyobs metalis zedapirze 

mavne airebis absorbcias. 

gruntis korozia damaxasiaTebelia arqeologiuri liTonisaTvis. maRa-

li tenianoba da masSi gaxsnili marilebi grunts aqceven eleqtrolitad 

da iwveven metalis eleqtroqimiur korozias. miwis gruntSi arsebuli 

wylebi da teni marilebis Semcvelobis mixedviT iyofa ramdenime saxed: 

rbili (0.1%-mde marilebis xsnadobiT), marilSemcveli (0.1–1.0%-is sazRvreb-

Si), mariliani (1.0–5.0%-is intervalSi) da mlaSe (5.0–40.0%-is diapazonSi) 

wylebad. gruntis qimiuri naerTebis didi nawili imyofeba ionur mdgoma-

reobaSi. gansakuTrebiT gazrdilia maTi raodenoba mlaSe wylebSi (mniSv-

nelovan sidides aRwevs qloridebis, sulfatebis da karbonatebis Semcve-

loba). gruntis haerSi, atmosferulTan SedarebiT (0.03%), gacilebiT 

gazrdilia naxSirmJavis raodenoba (0.1–1.5%), rac ganpirobebulia bioqimiu-

ri procesebiT. gruntis fardobiTi tenianoba Cveulebriv 100%-is 

sazRvrebSia. amasTan erTad, gruntis araerTgvarovneba tenianobis, mJaviano-

bis, simkvrivis mixedviT iwvevs koroziuli xvrelebis warmoqmnas da 

koroziis procesis daCqareba-gaaqtiurebas. gruntis koroziuli aqtivoba 

aseve damokidebulia gaxsnili marilebis Sedgenilobaze, raodenobaze da 

struqturaze. 

biokorozia gruntSi arsebuli mikroorganizmebi xels uwyoben metale-

bis koroziul daSlas. gansakuTrebiT moqmedeben Sav liTonze (rkina, 

foladi). rkinis bioqimiuri daSlis dros, qimiuri reaqciebis Sedegad 
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warmoiqmneba Savi feris rkinis sulfidi (FeS) da TeTri hidroJangi 

(Fe(OH)2). 

zRvis korozia. zRvis wyali, rogorc eleqtroliti xasiaTdeba maRali 

eleqtrogamtarobiT. es ganpirobebulia masSi didi raodenobiT marilebis 

arsebobiT, ZiriTadad natriumis, kaliumis, kalciumis da magniumis qlori-

debiT da sulfatebiT. zRvis wylis saerTo marilianoba naklebad 

moqmedebs metalTa koroziis siCqareze. koroziis process arsebiTad iwvevs 

zRvis wylis mudmivi moZraoba, temperaturis cvalebadoba, masSi iodis da 

bromis arseboba. gansakuTrebiT maRalia metalebis koroziis siCqare zRvis 

wylis da haeris nakadis perioduli moqmedebis zonaSi. 

liTonis koroziuli daSlis procesis xasiaTis mixedviT arCeven 

adgilobrivi da saerTo koroziis saxeebs. adgilobrivi koroziis dros 

iSleba nivTis calkeuli nawilebi (Savi laqebi vercxlze, “brinjaos 

daavadeba” spilenZis Senadnobebze da sxva). adgilobrivi koroziis saxes 

ganekuTvneba agreTve kristalTSorisi koroziac. saerTo korozia Tanabrad 

viTardeba liTonis zedapirze da metnaklebad iwvevs mTliani nivTis an 

eqsponatis daSlas (arqeologiuri liTonis artefaqtis mTliani korozia, 

samuzeumo liTonis eqsponatis gauferuleba). 

4.1.2 rkinis korozia 

eTnografiuli da arqeologiuri rkina ganicdis atmosferul da 

gruntis korozias. 

1. rkinis atmosferuli korozia. haerTan Sexebisas rkinaze warmoiqmneba 

aramdgradi rkinis (II) hidroqsidi Fe(OH)2, romelic gadadis hidratizire-

bul rkinis (III) oqsidSi Fe2O3 · H2O. rkinis korodirebuli fena atmosferul 

pirobebSi Seicavs orive modifikacias, romelic wylis dakargvis Semdeg 

rCeba rkinis (III) oqsidis saxiT (Fe2O3). 

garkveul pirobebSi procesi grZeldeba da rkinis zedapirze 

warmoiqmneba rkinis zeJangi – Fe3O4. hidratizirebuli saxiT miiReba rkinis 

naerTi magnetiti (Fe3O4 
. H2O). muqi feris magnetiti wylis dakargvis Semdeg 

gadadis Savi feris stabilur magnetitSi, romelic mdgradia mJavebis 

mimarT. rkinis zedapirze warmoqmnili mTliani magnetitis fena icavs 
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liTons Semdgomi daSlisagan, magram es xdeba iSviaT SemTxvevaSi. realur 

pirobebSi rkinis oqsidis fena rTuli produqtia, ganicdis mudmiv 

cvalebadobas. maRali sisufTavis rkina mSral da sufTa atmosferul 

pirobebSi ar ganicdis oqsidacias (mag. cnobili rkinis sveti q. deliSi). 

Tanamedrove agresiuli atmosferos pirobebSi rkina aramdgradia, 

korodirebs da iSleba. gansakuTrebiT moqmedebs qlorSemcveli marilebi, 

warmoiqmneba rkinis qloridebi (FeCl2, FeCl3), romlebic ierTeben wyals da 

qmnian arastabilur naerTebs. 

2. rkinis korozia gruntSi. arqeologiuri rkina gamoirCeva sxvadasxva 

zedapiruli koroziis produqtebiT, romlebic xasiaTdebian gansakuTrebu-

li saxiT, feriT da meqanikuri TvisebebiT: limoniti – fxvnilismagvari 

moyviTalo-moyavisfro feris hidratizirebuli oqsidi (Fe2O3 . nH2O); rkinis 

sulfati (fxvnilis saxiT), TeTri an vardisferi tonalobiT (FeSO4 . nH2O); 

vivieniti, rkinis fosfati, molurjo feris mkvrivi masis saxiT (Fe3(PO4)2), 

romelic mWidrod ekvris nivTis zedapirs da icavs Semdgomi daSlisagan. 

gruntis tenianobis mixedviT icvleba rkinis koroziis produqtebis saxe 

da qimiuri Sedgeniloba (maRali tenianobis pirobebSi mcirdeba Jangbadis 

SeRweva da rkina SedarebiT naklebad ganicdis oqsidacias). rTuli 

gruntis SemTxvevaSi, gazrdilia procesis qimiuri mimocvlis movlenebi, 

rkinis nivTi iSviaTad inaxeba mTliani liTonuri saxiT. 

4.1.3 spilenZis SenadnobTa korozia 

spilenZis da misi SenadnobebisaTvis tipiuria koroziis sami saxe: 

atmosferuli, gruntis korozia da brinjaos “daavadeba”. 

1. spilenZis SenadnobTa atmosferuli korozia. atmosferul pirobebSi 

spilenZi da misi Senadnobebi ifarebian koroziis produqtebis Txeli, Tana-

bari feniT. procesi TviTqrebadia da warmoqmnili koroziis produqtebi 

icaven metals Semdgomi garegani moqmedebisagan. 

damcavi afskis warmoqmnis meqanizmi Sedgeba ori stadiisagan: pirvel 

etapze warmoqmnili fena Seicavs oqsidTa narevs da sufTa spilenZis 

zeJangs. misi miRebis dro ganiszRvreba ramodenime Tvidan – wlebis 

CaTvliT. droTa ganmavlobaSi fena ixveweba da Rebulobs spilenZis Senad-
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nobisTvis damaxasiaTebel yavisfers, romelic Semdeg muqdeba da gadadis 

Sav tonalobaSi. garkveuli sisqis miRwevis Semdeg, pirvel fenaze 

warmoiqmneba meore, mwvane, lurji an rTuli speqtris Seferilobis fena. 

spilenZis Senadnobis zedapirze warmoqmnil, garkveuli fizikur-qimiuri 

Tvisebebis da sxvadasxva ferTa tonalobis mqone damcav fenas ewodeba 

“patina”. patinis damcavi Tvisebebi da Seferiloba damokidebulia liTonze 

moqmedi atmosferos Sedgenilobaze da moqmedebis droze, aseve spilenZis 

Senadnobis qimiur nawilze da damuSavebis xarisxze. 

yvela atmosferuli “patina” ASedgeba spilenZis oqsidebisagan: Savi fe-

ris spilenZis (II) oqsidi (CuO), mowiTalo - yavisferi tonalobis spilenZis 

(I) oqsidi (Cu2O); mwvane, lurji, cisferi tonalobis spilenZis sxvadasxva 

mineralisagan – bromantiti (CuSO4 · 3Cu(OH)2), antleriti (CuSO4 . 4Cu(OH)2); 

sulfatebisagan, sxvadasxva raodenobis kristalizaciuri wyliT (CuSO4 . 

H2O  CuSO4 . 7H2O), spilenZis karbo-natebisagan (malaqiti – CuCO3 · Cu(OH)2, 

azurite – 2CuCO3 · Cu(OH)2), qloridebisagan (atakamiti – CuCl2 · 3Cu(OH)2), 

qloriani spilenZi – CuCl2, hidratizirebuli qloriani spilenZi – CuCl2 . 

H2O). patinaSi arsebuli spilenZis yvela oqsidi da marili wyalSi 

uxsnadia, arahigroskopulia, neitraluria liTonuri spilenZis mimarT da 

amdenad patina qmnis liTonis zedapiris damcvel fenas (gamonaklisia 

spilenZis qloridi). 

2. spilenZisa da misi Senadnobebis korozia gruntSi. arqeologiuri 

spilenZis da misi Senadnobebis koroziis Sedegad Seqmnili produqti 

rTuli qimiuri Sedgenilobisa da struqturisaa. warmodgenilia spilenZis 

oqsidebiT da marilebiT. ZiriTadi malegirebeli komponentis kalis oqsids 

Seicavs mcire raodenobiT. SenadnobSi arsebuli minarevi elementebis 

koroziis produqtebi brinjaos nivTis zedapirze ar warmoiqmneba. Seqmnili 

koroziuli fenebi ramdenimea da kargad gamoiyofian erTmaneTisagan. 

koroziuli danafenis gare Sreze vxvdebiT naxSirmJava spilenZis mari-

lebs: malaqits (CuCO3 · Cu(OH)2) da azurits (2CuCO3 · Cu(OH)2), cisferi 

tonalobis, araerTgvarovani, aburculi saxis masas. koroziuli produqte-

bis zeda Sreze agreTve SesamCnevia spilenZis qloridis Semcveli marili 
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atakamiti (CuCl2 · 3Cu(OH)2), Ria mwvane tonalobis laqebis saxiT. brinjaos 

korodirebuli fenis zeda Sre mdgradia da garemo pirobebis SecvliT ar 

iSleba. 

koroziis danafenis Semdegi Sre, romelic uSualod ekvris liTonis 

masas, warmoadgens kuprits (Cu2O), mowiTalo – moyavisfro tonalobis 

mkvriv da myife fenas. masSi vxvdebiT spilenZis oqsidis (CuO) Savi feris 

CanarTebsac. iSviaTad kupriti nivTis zedapirze qmnis mTlian fenas. 

kupritis Sris qveS SeiZleba warmoiqmnes eleqtroqimiuri koroziis proce-

sis dros, spilenZis marilebidan miRebuli meoradi aRdgenis spilenZis 

fena, romelic qmnis liTonis cru birTvis warmodgeniT saxes. meoradi 

spilenZis fenasa da liTonis zedapirs Soris ganlagebulia aqtiuri 

arastabiluri qloriani spilenZi (CuCl2), romelic tenTan urTierTobisas 

oqsidirebs da qmnis kvlav atakamits. amasTan erTad reaqciaSi Sedis 

SerCenili spilenZis axali masa da grZeldeba liTonis birTvis koroziis 

procesi. kaliani brinjaos sxmulis SemTxvevaSi koroziul fenaSi 

gamoiyofa am elementis (IV) oqsidi kaseteritis (SnO2) saxiT. 

amgvarad, spilenZis Senadnobebis gruntis kroziis SemTxvevaSi, damaxa-

siaTebelia nivTis zedapirze fenovani korodirebuli danaleqis warmoqmna. 

korodirebuli fenis sisqe nivTSi SeiZleba icvlebodes milimetridan vidre 

mTlianad mineralizebuli daSlili liTonis birTvis mqone eqsponatamde. 

iSviaTad arqeologiuri brinjaos zedapiri dafarulia mkvrivi, 

momwvano – mocisfro tonalobis “keTilSobili patiniT”. misi warmoqmna 

SeiZleba daukavSirdes liTonis zedapiris damuSavebis maRal xarisxs. 

3. brinjaos `daavadeba~. arqeologiuri spilenZis SenadnobTa koroziu-

li daSlis gansakuTrebul SemTxvevas warmoadgens “brinjaos daavadeba”. 

is SeiZleba warmoiSvas eTnografiul liTonzec. daavadebis pirveli 

niSania nivTze Ria mwvane Seferilobis fxvieri laqebis warmoqmna. maTi 

higroskopulobis gamo “brinjaos daavadebis” kerebze ikribeba tenis wveTe-

bi, laqebi farTovdeba da liTonis daSla mimdinareobs nivTis masis 

siRrmeSi. daavadeba warmoiqmneba gazrdili tenianobis da liTonis korozi-
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is aqtivizaciis pirobebSi (qloridebi da qloriani spilenZi). recidiuli 

korozia SeiZleba daiwyos mJavebis orTqlis moqmedebiTac. 

4.1.4 vercxlis da misi Senadnobebis korozia 

1. vercxlis atmosferuli korozia. mSral haerze, agresiuli 

reagentebis moqmedebis gareSe Cveulebriv temperaturaze vercxli ifareba 

10-12 Å sisqis oqsidis feniT. temperaturis gazrdisas vercxlis oqsidis 

fena aRwevs 100-200 Å-s. sufTa atmosferul pirobebSi vercxlis zedapirze 

Seqmnili ufero pasiuri oqsidis fena ar cvlis nivTis garegnul saxes. 

vercxli uferuldeba haerze mavne reagentebis moqmedebiT. gogird-

wyalbadi (H2S) iwvevs oqsidirebuli vercxlis zedapiris gamuqebas 

vercxlis sulfidis (Ag2S) warmoqmniT. feris cvalebadoba SesamCnevi xdeba 

rodesac oqsidaciis fenis sisqe aRwevs 400  Å-s da icvleba yviTeli tona-

lobidan moyavisfro – Sav Seferilobamde. Tu tenian atmosferoSi gaxsni-

lia gogirdis (IV) oqsidi (SO2), vercxlis zedapirze damatebiT warmoiqmne-

ba fxvieri saxis vercxlis sulfati. vercxlis nakeTobebze moqmedebs 

qlori, iwvevs mis gauferulebas TeTri feris vercxlis qloridis (AgCl) 

warmoqmniT. dabali sinjis vercxlis SemTxvevaSi misi zedapiris gamuqeba 

mimdinareobs masSi arsebuli arakeTilSobil elementTa sulfidebis 

warmoqmnis meqanizmiT. atmosferul korozias eqvemdebareba mooqrovili 

vercxlic, dafaruli oqros fenis mTlianobis darRvevis SemTxvevaSi. 

2. vercxlis gruntis korozia. arqeologiuri vercxlisaTvis damaxa-

siaTebelia simyife. “siberis” procesis es saxe ganpirobebulia liTonSi 

mimdinare kristalTSorisi koroziiT, rodesac liTonis marcvlis 

sazRvarze Cndeba (grovdeba) qloris sxvadasxva SenaerTebi. marcvalTSo-

risi sivrce mdidrdeba vercxlis da misi legirebis elementebis naerTebiT. 

amgvari koroziis ZiriTadi produqtia vercxlis qloridi (“rqovani” 

vercxli), ruxi feris rbili nivTiereba, xSirad iisferi tonalobis 

fxvieri masis saxiT. 

Tu vercxlSi an verclis SenadnobSi 20%-ze meti spilenZia, liTonis 

zedapiri ifareba spilenZis SenadnobisaTvis damaxasiaTebeli koroziis 

produqtebiT. 
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4.2. liTonis nakeTobaTa sarestavracio gamokvleva 

eqsponatis damuSavebamde mas utardeba sarestavracio gamokvleva. 

ganisazRvreba: liTonis an Senadnobis qimiuri Sedgeniloba, liTonuri 

birTvis masis raodenoba, korodirebuli fenis sisqe, aqtiuri koroziis 

kerebis mdgomareoba, nivTis saerTo daculobis xarisxi. irkveva damzadebis 

teqnologiuri sqema, Semadgeneli nawilebis SeerTebis saxe (Wedva, 

damoqloneba, rCilva da sxva), nivTis SesaZlo gadakeTebis pirobebi, sruli 

xelovnebaTmcodneobiTi, nivTmcodneobiTi da istoriuli analizi. 

gansakuTrebuli mniSvneloba eniWeba nivTis masaSi arsebuli liTonebis 

(elementebis) dadgenas. 

1. spilenZis gansazRvra. gasufTavebuli liTonis zedapirze daitaneba 

azotmJavis da wylis (1:1 SefardebiT) ganzavebuli xsnaris wveTi. ramode-

nime wamis Semdeg dawyebuli airgamoyofis procesis pirobebSi, siTxes 

iReben filtris qaRaldiT da aTavseben koncentrirebuli amiakiT Sevsebu-

li kolbis Tavze. SenadnobSi spilenZis arsebobis SemTxvevaSi, laqa 

filtris qaRaldze muqi lurji tonalobiT Seifereba. 

2. brinjaos da TiTberis gansazRvra. brinjaos TiTberisagan gansxva-

vebis mizniT gamoiyeneba Semdegi meTodi: Senadnobis 0.05 gr. sinji 

(burbuSelis an naqlibis saxiT) Tavsdeba menzuraSi, romelsac emateba 1:1 

proporciis 10 ml azotmJavis wyalxsnari da ixureba sasagne miniT. sinjis 

ZiriTadi nawilis gaxsnis Semdeg, xsnari cxeldeba aduRebamde, 30wT.-is 

duRilis ganmavlobaSi. kaliani brinjaos Senadnobis SemTxvevaSi fskerze 

miiReba TeTri naleqi, TiTberis sinjisas ki xsnari rCeba gamWvirvale. 

3. nikelis gansazRvra. liTonis zedapirze Tavsdeba 1:1 proporciis 

ganzavebuli azotmJavis wveTi. 10–15 wm-is dayovnebis Semdeg, wveTi moixsne-

ba filtris qaRaldiT da Tavsdeba koncentrirebuli amiakis orTqlze, 

muqi–lurji Seferilobis miRebamde. damatebiT, 1%-iani dimeTilglioksi-

lis spirtxsnaris dataniT, nikelis aRmoCenis SemTxvevaSi lurji laqa 

SeiRebeba (miiRebs) wiTel ferSi. 

4. kalis gansazRvra. sakvlev liTonze daitaneba 1:3 proporciis 

koncentrirebuli gogirdmJavis da wylis nazavis da maRali koncentraciis 

gogirdmJavis, 1:1 proporciis narevis erTi wveTi. ramodenime wuTis Semdeg 
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warmoqmnili, Savi feris wreSi moTavsebuli, moyviTalo – moyavisfro 

tonalobis laqa SenadnobSi kalis Semcvelobis maCvenebelia. 

5. tyviis gansazRvra. liTonis zedapirze Tavsdeba qromis mJavis 

kristalebi, romlebzec emateba ZmarmJavis xsnaris wveTi. erTi wuTi 

dayovnebis Semdeg, kidev emateba wylis wveTi. tyviis aRmoCenis SemTxvevaSi 

warmoiqmneba yviTeli Seferilobis tyviis qromatis naleqi. 

6. dabali sinjis oqros Senadnobis gansazRvra. spilenZis Senadnobebi 

xSirad feriT da faqturiT gavs oqros Senadnobebs, romlebic advilad 

gamoicnoba spilenZis gansazRvris meTodiT. Tu 1:1 proporciiT ganzavebuli 

azotmJavis xsnari ar reagirebs liTonze, is oqros Seicavs 25%-ze meti 

raodenobiT. 

7. vercxlis gansazRvra. vercxlis Senadnobis zedapirze Tavsdeba 

kompleqsuri Sedgenilobis (4ml gogirdmJava + 3 gr orqrommJava kaliumi + 

30 ml wyali) xsnaris wveTi. xarisxis zrdis mixedviT (vercxlis sinjis 

Sesabamisad) xsnari intensiurad iRebeba wiTel tonalobaSi. 

dabali sinjis vercxlis SemTxvevaSi, vercxlis arseboba dasturdeba 

liTonis zedapirze TanamimdevrobiT azotmJavisa da marilmJavis moqmede-

biT. warmoiqmneba amiakSi xsnadi qloriani vercxlis TeTri naleqi. 

8. rkinis gansazRvra. gacxelebul marilmJavaSi rkina yviTlad Rebavs 

xsnars. martivad rkinis gansazRvra xdeba magnitis saSualebiT, im pirobiT, 

rom magnitur Tvisebebs SeiZleba amJRavnebdes sxva liTonebic, Tu isini 

Seicaven damoukidebeli fazuri saxiT gamoyofili rkinis garkveul 

raodenobas. 

4.3. liTonis nakeTobaTa wmendis saerTo meTodebi 

nakeTobis wmenda organuli nadebebisagan da korodirebuli fenisagan, 

restavraciis ZiriTad sapasuxismgeblo operacias warmoadgens. mis 

warmatebiT Catarebaze didad aris damokidebuli nivTis garegnuli saxis 

SenarCunebis da Semdgomi Senaxvis problema. yvela SemTxvevaSi, liTonis 

zedapirze arsebuli nadebis SenarCuneba, ar niSnavs misi originalobis 

dasabuTebas. wmendis dros saWiroa dadgindes, rom danaleq masasTan erTad 
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ar iSleba patina, gravirebis da dekoratiuli damuSavebis kvali, 

inkrustacia an mooqvra – movercxlis fena. 

arqeologiuri brinjaos wmendisas, gasaTvaliswinebelia procesis 

Seuqcevadoba. saukuneebis manZilze Seqmnili bunebrivi “siberis” naSTi 

SeuZlebelia miviRoT xelovnurad. danaleq masasTan erTad nivTi SeiZleba 

SeRebili iyos ramodenime fenad, romelic faravs zedapiris reliefs. 

aseTi nivTis wmenda xdeba meqanikuri da qimiur – meqanikuri moqmedebiT. 

4.3.1 meqanikuri damuSaveba 

meqanikuri wmendis procesi gamoiyeneba liTonis nakeTobaTa restavra-

ciis sxvadasxva etapze. is SeiZleba ZiriTadi iyos, Tu nivTze SenarCune-

bulia mTliani patina da ar arsebobs koroziis aqtiuri kerebi. meqanikuri 

wmendis meTodi damxmare procesia qimiuri, eleqtroqimiuri da eleqtro-

lituri damuSavebisas. 

jagrisis da wylis saSualebiT pirvel rigSi nivTidan ixsneba fxvieri, 

fenovani danaleqi masa, rac garkveulad aTavisuflebs korodirebuli 

zedapiris qveda fenas Semdgomi damuSavebisaTvis. arqeologiuri liToni-

saTvis SeiZleba ramodenime korodirebuli fenis moxsnac, Tu isini mWid-

rod ar ukavSirdebian liTonur birTvs. eTnografiuli masalis SemTxvevaSi 

ki mimdinareobs atmosferuli koroziis afskis mocilebis da liTonis 

zedapiris feris gaerTgvarovnebis procesi. 

meqanikuri marTvis dros iyeneben xis an teqstolitis CaquCebs, romle-

bic liTonis zedapirze ar toveben damuSavebis kvals. liTonis detalis 

gasworeba mimdinareobs temperaturuli mowvis Semdeg, masalis plastiku-

robis gazrdis principiT. detalis mTlianobaSi SenarCunebis mizniT, 

mowmdeba liTonis masis gamoWimvis xarisxi. deformacia mimdinareobs 

tyviis furcelze an xis sadebze. 

4.3.2 eleqtroqimiuri wmenda 

eleqtroqimiuri damuSaveba xorcieldeba koroziis produqtebis 

kaToduri mocilebiT, garegani denis wyaros gareSe. amisaTvis mzaddeba 

eleqtroqimiuri sistema, gasasufTavebeli liToniT, masze dadebiTi eleqt-

ropotencialis mqone meoradi liToniT da eleqtrolitiT. mimdinareobs 



 51

liTonis zedapiris rbili, erTgvarovani damuSaveba, nivTis dazianebis 

naklebi safrTxis qveS. anoduri liTonebia – TuTia an alumini, fxvnilis, 

burbuSelis an granulirebuli burTulebis saxiT. eleqtrolitad 

gamiyeneba 5%-iani natriumis tutis (NaOH) an 10%-iani gogirdmJavis xsnari. 

dasamuSavebeli liTonis nivTi Tavsdeba Termulad mdgrad WurWelSi, 

emateba anoduri liToni da esxmeba eleqtroliti. sqeli korodirebuli 

fenis SemTxvevaSi, procesis daCqarebisaTvis nivTis zedapiris nawili 

Tavisufldeba koroziis produqtebisagan, liTonis birTvTan myari 

kontaqtis Seqmnis mizniT. garkveuli drois Semdeg procesis gaaqtiureba – 

daCqarebisaTvis icvleba eleqtroliti. 

eleqtrolituri wmendis procesi mimdinareobs cikluri damuSavebiT. 

ramodenime ciklis saWiroebis SemTxvevaSi, periodulad icvleba anoduri 

liTonic da eleqtrolitic. procesis dros ar SeiZleba dasamuSavebeli 

liTonis zedapirze darCes koroziis produqtebi, maTSi arsebuli aqtiuri 

qloris naerTebis srulad moSorebis mizniT. eleqtroqimiuri damuSavebas 

liTonis zedapiri qimiurad metad aqtiuria, wmendis procesis damTavrebis 

Semdeg gasufTavebuli nivTi dauyovnebliv irecxeba wylis WavliT. 

4.3.3 eleqtrolituri wmenda 

eleqtrolituri wmendis meTodi universaluria. is gamoiyeneba sxvada-

sxva liTonebisaTvis da idealurad amuSavebs liTonis nakeTobis zedapirs 

koroziis produqtebisagan. eleqtrolituri wmendis procesis arsebiTi 

komponentebia: mudmivi denis uaryofiT polusTan SeerTebuli dasamuSavebe-

li liToni, eleqtrolitis abazana da dadebiTad damuxtuli eleqtrodi. 

denis gavlisas kaTodze (gasawmend nivTze) mimdinareobs aRdgeniTi proce-

si, iSleba nivTis zedapirze arsebuli danaleqi fena. procesSi gamoyofi-

li molekularuli wyalbadis moqmedebiT liTonis zedapirs cildeba 

koroziuli produqtebis daSlili nawili. eleqtrolituri damuSavebis 

procesisaTvis saWiro denis simkvrive icvleba eleqtrolitis winaaRmde-

gobis, dasamuSavebeli obieqtis farTis da koroziis produqtebis 

eleqtrolituri winaRobis Sesabamisad. 

damatebiT eleqtrodad (anodad) gamoiyeneba uJangavi foladi. Tu 

abazana damzadebulia uJangavi foladisagan, TviT is asrulebs anodis 
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rols. dasamuSavebeli nivTi CaSvebulia eleqtrolitSi. patara zomis 

erTgvarovani qimiuri Sedgenilobis ramodenime nivTi SeiZleba eleqtro-

litSi moTavsdes liTonis badiT, romelic uerTdeba denis wyaros uarofiT 

poluss. eleqtrolituri wmendis procesis xangrZlivoba pirvel rigSi 

damokidebulia koroziuli produqtebis raodenobaze (koroziis xarisxze). 

procesis daCqarebisaTvis eleqtrolituri wmenda periodulad icvleba 

meqanikuriT, mimdinareobs agreTve eleqtruli wredis kontaqtebis gasufTa-

veba. tutis eleqtrolitis koncentracia dasaSvebia 1%-dan – 10%-mde. 

eleqtrolituri wmenda gansakuTrebiT efeqturia sarestavraio nivTis 

zedapirze qloris naerTebis arsebobis SemTxvevaSi. rekomendebulia denis 

simkvrive 10 a/dm2. 

eleqtroqimiuri da eleqtrolituri wmendis Semdeg liTonis zedapiri 

mikroforovania, is Seicavs reaqtivebis narCenebs da koroziis aqtivato-

rebs. mizanSewonilia aseTi nivTis zedapiris gamdinare wyliT recxva. 

gamdinare wyliT aqtiuri recxvis procesi bolomde ver aTavisuflebs 

liTons mikroxvrelebSi moxvedrili kapilaruli ZaliT gamagrebuli 

narCenebisagan. amis gadasalaxavad saWiroa gawmendili nivTi daeqvemdeba-

ros gamoxdil wyalSi mravaljerad xureba – gacivebis proceduras. 

periodulad gamoxdili wylis cvliT da gaxureba – gacivebis aqtiuri 

procesiT liToni praqtikulad Tavisufldeba qlorovani naerTebisagan. 

recxvis aRniSnuli meTodi gamosadegia yvela liTonebisaTvis (gamonakli-

sia tyvia) romlis cxel wyalSi damuSavebisas zedapirze warmoiqmneba 

TeTri feris tyviis (II) hidroqsidis afski. 

recxvis Semdeg nivTis wmendis xarisxi mowmdeba indikatoriT 

(damuSavebuli nivTis liTonis zedapirze moTavsebuli indikatori fers ar 

icvlis). damatebiT mowmdeba recxvis procesis wylis ukanaskneli ulufa 

(10ml narecx wyals emateba azotmJavis ramodenime wveTi da 1%-iani 

vercxlis nitratis xsnaris mcire doza. wyalSi qloridebis arsebobisas 

is miiRebs muq Seferilobas uxsnadi vercxlis qloridis warmoqmnis gamo. 

eqsponatis recxva grZeldeba wyalSi qloridebis mospobamde. 
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4.3.4 inhibitorebi da liTonis nakeTobaTa dacva 

inhibitorebi warmoadgenen qimiur naerTebs, romlebic aneleben an sru-

liad aCereben koroziis process. maTi koncentracia koroziis areSi 

umniSvneloa. liTonis nivTis gawmendis Semdeg saWiroa maTi antikoroziu-

li damuSaveba, romelic sruldeba inhibitorebis saSualebiT. aseTi izo-

laciisas liTonis zedapirze daitaneba inhibitoris Txeli fena, romelic 

ar cvlis nivTis garegnul saxes da ar moqmedebs zedapiris optikur 

maxasiaTeblebze. 

eqsponatis zedapirze damcveli fenis saxiT gamoiyeneba sxvadasxva 

afskwarmomqmneli polimerebi (polibuTilmetakrilati, polivinil-buTi-

rali, polivinilacetati), nitratcelulozis laqi, sinTezuri cvili da 

sxva. samuzeumo praqtikaSi farTod dainerga inhibitorebi benzotriazolis 

SemcvelobiT, romelic polimerebSi ixsneba 0.05–0.1%-is odenobiT (0.1–0.5% 

triazolis spirtxsnari liTonis zedapirze qmnis droebiT damcvel fenas, 

1–2 wlis xangrZlivobiT), karg damcav saSualebas warmoadgens cvilis da 

benzotriazolis narevic. 

inhibitorebis damcveli meqanizmi aixsneba liTonis zedapirze 

moqmedebiT. liTonze dataniT mimdinareobs absorbcia, klebulobs an qreba 

liTonis da Jangbadis ionizaciis procesi an Cerdeba liTonis korozia. 

gamoiyeneba inhibitorebi Savi da feradi liTonebisaTvis, arsebobs agreTve 

universaluri moqmedebis inhibitorebi (damcavi antikoroziuli meqanizmis 

erTdrouli moqmedebiT, Savi da feradi liTonebis kombinaciisaTvis). 

Savi da feradi liTonebis nakeTobaTa dacva koroziisagan gansakuTre-

biT aqtiurad tardeba maTi recxvis da wmendis procesSi an mis Semdeg. 

nivTis recxvisas koroziulad aqtiuria bunebriv wyalSi gaxsnili sixis-

tis marilebi, qloridebis da sulfatebis arseboba. maTi koncentracia 

SeiZleba icvlebodes 50–500 mg/l sazRvrebSi. 

liTonis nakeTobis wmendis procesSi, mJava xsnarebis SemTxvevaSi, karg 

damcav saSualebas warmoadgenen organuli inhibitorebi, romlebic liTo-

nis zedapiris mJavebiT damuSavebis Semdeg aCereben misi Semdgomi gaxsnis 

process. warmatebiT gamoiyeneba polibutadienis ramdenime Sedgenilobis 

inhibitori. liTonis nivTebis atmosferuli koroziisagan dacvis mizniT 
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gamoiyeneba kontaqturi da amqroladi inhibitorebi. laboratoriuli sares-

tavracio praqtikisaTvis SemuSavebulia ramodenime meTodi: 1. inhibittoris 

datana nivTze wyalxsnaris an organuli gamxsnelis gamoyenebiT; 2. inhi-

bitoris sublimacia liTonis nivTis zedapirze gajerebuli orTqlis 

saSualebiT; 3. liTonis zedapirze inhibitoris Semcveli polimeruli 

fenis datana; 4. nivTis SefuTva inhibitorul qaRaldSi. inhibitoruli 

damuSavebis yvela saxe, nivTs icavs koroziisagan, rogorc muzeumis 

vitrinebsa da fondebSi, ise misi gadaadgilebis dros. 

4.4. spilenZi da misi Senadnobebi 

spilenZi mowiTalo feris liTonia, atomuri wona – 63.55; simkvrive – 

8.93 g/sm3; sisale – 35 kgZ/mm2; dnobis temperatura – 10830C. sufTa spilenZi 

blanti, rbili da plastikuria; kargad ixexeba da prialdeba, muSavdeba civ 

da cxel mdgomareobaSi (WedviT, WedurobiT, glinviT, tvifvriT, adidviT 

da sxva). bunebaSi gvxvdeba TviTnabadi saxiT, ZiriTadad sxvadasxva 

mineralebis SedgenilobaSi. spilenZis TviTnabadi minerali (Cu + Fe, Ag, Au, 

As da sxva) gamoirCeva liTonuri spilenZis TvisebebiT. 

spilenZi warmoadgens bevri cnobili Senadnobis fuZes. istoriulad 

spilenZis Senadnobebi dariSxnis, kalis, anTimonis, tyviis, nikelis 

bunebrivi (madniseuli) da xelovnuri damatebiT gamoiyeneboda brinjaos 

warmoebaSi. aRniSnuli elementebi (gamonaklisia tyvia) spilenZTan qmnian 

Semdegi xsnadobis Canacvlebis myar xsnarebs: Sn (15.8%), Zn (39%), Ni 

(ganusazRvreli – 100%), Pb (ar ixsneba, warmoqmnis dabalmdnad evteqtikas, 

iwvevs cxeltexadobas). legirebiT umjobesdeba spilenZis fizikuri, meqani-

kuri da teqnologiuri maxasiaTeblebi. brinjaos dnobis temperatura, 

malegirebeli elementis koncentraciisa da martivi Tu rTuli ligatu-

risagan damokidebulebiT, gacilebiT dabalia spilenZis dnobis temperatu-

raze. arqeologiuri da eTnografiuli brinjao rTuli qimiuri Sedgenilo-

biT gamoirCeva. ZiriTadi malegirebeli elementis raodenobis mixedviT icv-

leba brinjaos feris tonaloba. kaliani brinjaosTvis cnobilia Semdegi 

Seferilobis Senadnobebi (kalis procentuli Semcvelobis mixedviT): 
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1. vardisferi – 1.5% Sn; 2. narinji – 5-10% Sn; 3. yviTeli 15% Sn; 4. 

oqrosferi – 25% Sn; 5. ruxi-cisferi – 30% Sn; 6. TeTri - 35% Sn; 7. Ria-

ruxi – 50% Sn. 

mocemuli tonalobis brinjaos Seferiloba ramdenadme icvleba meore 

an mesame komponentis damatebiT (mTeli procentis odenobiT). istoriulad 

qimiuri Sedgenilobis mixedviT brinjao iyofa ramodenime daniSnulebis 

Senadnobad: 1. samoneto (3-5% Sn, 1% Zn), 2. sazarbazne (10% Sn), 3. zarebis 

brinjao (20% Sn) da 4. sasarke (30% Sn). 

spilenZis Senadnobi TuTiasTan, sxva elementebis damatebiT warmoad-

gens TiTbers da tompaks. TiTberis Seferiloba icvleba ZiriTadi male-

girebeli elementis, TuTiis Semcvelobis Sesabamisad:  1. wiTeli – 5% Zn; 

2. moyviTalo-wiTeli – 10% Zn; 3. Ria yviTeli – 25% Zn; 4. bzinvare yviTeli 

– 35% Zn; 5. movercxlisfro-TeTri – 50% Zn. 

TiTberi 10% Zn-is SemcvelobiT cnobilia “tompakis” saxelwodebiT, 

20% Zn-is SemcvelobiT – “naxevartompakis” markiT. TiTberi, brinjaosTan 

SedarebiT, xasiaTdeba naklebi sisaliT, simkvriviT da qimiuri mdgradobiT. 

eqvemdebareba plastikur deformacias, muSavdeba wneviT, WriT. saiuveliro 

warmoebaSi spilenZi ZiriTadad gamoiyeneba filigranuli samkaulis 

dasamzadeblad, agreTve rogorc Zvirfas liTonTa Senadnobebis wamyvani 

komponenti. spilenZis fuZeze miRebuli Tanamedrove Senadnobebi gamoiyeneba 

vercxlis imitaciisaTvis: 

1. neizilberi (alpaki, argentani = Cu – 65%, Zn – 20%, Ni – 15%; kuTri wona 

8.45 g/sm3, tdn= 10500C). gamoirCeva plastikuribiT, wevadobiT, koroziamedegobiT. 

2. melqiori (Cu – 80%, Ni – 20%; kuTri wona – 8.9 g/sm3, tdn – 11700C). 

muSavdeba WedurobiT, tvifrviT da WriT, kargad prialdeba, gamoirCeva 

gansakuTrebuli tonalobis vercxlisferiT. 

 3. vercxlis Semcvleli (Cu - 60%, Ni – 10%, Zn – 25%, Sn – 5%). fizikuri 

da meqanikuri TvisebebiT axlos dgas melqiorTan. 

saiuveliro warmoebaSi spilenZis Senadnobebs xSirad iyeneben oqros 

imitaciisaTvis. oqros Semcvleli, spilenZis Senadnobebia: 
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 1. oqros maRali imitacia (Cu – 90%, Zn – 10%). 

 2. oqros Semcvleli I (Cu - 77%, Zn – 23%). 

 3. oqros Semcvleli II (Cu – 84.5%, Zn - 15%, Al – 0.5%) 

 4. mooqruli mavTuli (Cu - 88%, Zn – 10%, Ni – 2%). 

 5. oqros Semcvleli sxmuli nivTebisaTvis (Cu - 88%, Al - 10%, Ni - 2%). 

6. oqros brwyinvale imitacia (Cu–91.6%, Zn – 0.4%, Ni – 6%, Ag–1.0%, Pt – 1.0%). 

eleqtroqimiuri daZabulobis rigSi spilenZi dgas wyalbadis marjvniv, 

misi normaluri eleqtrolituri potenciali axloa keTilSobili liTone-

bis potencialTan. amdenad spilenZis qimiuri aqtivoba dabalia. Jangbadisa 

da sxva damJangvelebis gareSe oTaxis temperaturaze spilenZi ar ixsneba 

80%-ian gogirdmJavaSi. ixsneba 60%-ian gacxelebul gogirdmJavaSi, azot-

mJavaSi, haeris Tanaobisas ixsneba marilmJavaSi. reaqciaSi Sedis amiakTan, 

amoniumis qloridTan. spilenZi mdgradia tuteebis mimarT. spilenZis 

Senadnobebis qimiuri Tvisebebi praqtikulad spilenZis analogiuria. 

spilenZis (I) oqsidi (Cu2O), kupriti – cudad ixsneba tuteebSi, reaqcia-

Si Sedis mJavebTan. ganzavebul gogirdmJavaSi iSleba wiTeli feris liTo-

nuri spilenZis (wvrildispersuli) warmonaqmniT; WianWvelmJavaSi ixsneba 

nawilobriv, ixsneba agreTve amiakSi da trilon  Б-Si. ar ixsneba cxel da 

civ wyalSi. 

spilenZis (II) oqsidi (CuO) – ar reagirebs tuteebTan. reaqciaSi Sedis 

mJavebTan. ar ixsneba amiakSi, cxel da civ wyalSi. 

naxSirmJava spilenZis fuZe marilis modifikaciebi, malaqiti (CuCO3 · 

Cu(OH)2) da azuriti (2CuCO3 · Cu(OH)2) – 2000C temperaturaze gaxurebisas 

iSleba Savi feris spilenZis (II) oqsidad da wylad. xsnadia mJavebSi, 

nawilobriv ixsneba tuteebSi; cxel wyalSi duRilisas iSleba oqsidis 

warmoqmniT, uxsnadia civ wyalSi. 

gogirdmJava spilenZis fuZe marili (CuSO4 · 3Cu(OH)2) – ixsneba mJavebSi, 

naxSirmJava amoniumSi, amiakSi. tuteebSi gvaZlevs cisfer hidratizirebul 
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oqsids, romelic Semdeg iSleba spilenZis (II) oqsidad, uxsnadia civ da 

cxel wyalSi. 

spilenZis qloridi (CuCl2) – higroskopulia da aramdgradi. ixsneba 

marilmJavaSi, gogirdmJavaSi, WianWvelmJavaSi, cxel tuteebSi, amiakSi. cxel 

wyalSi ixsneba spilenZis (I) oqsidis warmoqmniT. civ wyalSi uxsnadia. 

spilenZis SenadnobTa ZiriTadi komponentebis oqsidebi da marilebi, 

spilenZis naerTebTan erTad warmoiqmnebian liTonis korodirebul fenaSi. 

xasiaTdebian metnaklebi qimiuri aqtivobiT. 

kalis (IV) oqsidi (SnO2) – qimiurad mdgradia. ar reagirebs mJavebTan. 

koncentrirebul gogirdmJavaSi gacxelebisas gadadis xsnarSi. uxsnadia 

tuteebSi. 

tyviis karbonati (PbCO3) – 3000C temperaturis zeviT iSleba tyviisa 

da naxSirorJangis mdgenelebad (Pb + CO2). ixsneba mJavebSi, uxsnadia wyalSi. 

4.4.1 spilenZis da brinjaos nivTebis qimiuri wmenda 

spilenZis da misi Senadnobebis qimiuri damuSavebisas, rekomende-bulia 

wmendis procesis mudmivi kontroli, koroziis produqtebis mocilebis 

procesis regulireba. qimiuri wmendisas garkveuli drois SualedSi nivTi 

Tavisufldeba reaqtivis xsnaridan da irecxeba gamdinare wyalSi. Znelad-

xsnadi produqtebis mocileba xels uwyobs liTonis mTel zedapirze 

aRdgenis procesebis erTgvarovan da Tanabar mimdinareobas. nivTis 

damuSavebis dros periodulad icvleba reaqtivebi da axldeba xsnari, 

Cqardeba koroziis produqtebis daSla. 

damuSaveba trilon Б-s xsnarSi. koroziis produqtebi cildeba 

swrafad da didi raodenobiT 10%-ian xsnarSi gacxelebiT. arqeologiuri 

brinjaosaTvis, kristalTSorisi koroziis SemTxvevaSi, xsnarSi didi xniT 

dayovnebiT grovdeba spilenZis gaxsnili marilebi, Cerdeba liTonis 

Semdgomi aRdgenis procesi. Tu xsnari iRebs lurj Sefe-rilobas, masSi 

gazrdilia daSlili koroziis produqtebis raodenoba, trilon Б-s xsnari 

icvleba axliT, regulirdeba koroziis produqtebis daSlis meqanizmi. 
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damuSaveba natriumis heqsametafosfatis xsnariT. metafosfatmJava-

natriumis marilis wyalxsnari iZleva rbili wmendis saSualebas. gamoi-

yeneba qimiuri damuSavebis sawyis etapze. koncentraciis gazrdiT da tempe-

raturis momatebiT xsnaris aqtivoba mniSvnelovania. is Slis koroziis 

produqtebis mwvaned SeRebil nawils da gadayavs Savi tonalobis masaSi. 

reaqtivi inhibitorulia da masSi damuSavebis Semdeg nivTi irecxeba 

mxolod gamoxdil wyalSi. 

damuSaveba sulfaminis mJaviT (H2NSO2OH). gamoiyeneba mJavis 10%-iani 

wyalxsnari. wmendis procesSi liTonidan ixsneba yvela koroziuli fena, 

darCenili liTonis zedapiri uxsnadia. damuSavebis siCqare izrdeba tempe-

raturis momatebiT. sulfaminis mJavis xsnari kargad Camoirecxeba liTonis 

zedapiridan neitralur reaqciamde da nivTi neitralizacias ar saWiroebs. 

4.4.2 koroziis aqtiuri kerebis aRmoCena da qimiuri damuSaveba 

spilenZis Senadnobebze arastabiluri produqtia spilenZis qloridi 

(CuCl2), romelic liTonur spilenZTan warmoqmnis spilenZis qloridis fuZe 

marils, atakamits (CuCl2 · 3Cu(OH)2). reaqciis Sedegad warmoiqmneba marilmJa-

va, romelic xels uwyobs spilenZis qloridis axali nawilis (raodenobis) 

miRebas. reaqcia midis nivTis saboloo daSlamde. 

arqeologiur nivTze qlorovani spilenZi Tavsdeba wiTeli feris 

kupritis qveS, fenebis saxiT. mTliani patinis SemTxvevaSi, rodesac spile-

nZis aqtiuri marilebi izolirebulia atmosferos moqmedebisagan, qloro-

vani spilenZi imyofeba pasiur mdgomareobaSi. meqanikuri moqmedebis Sede-

gad, patinis mTlianobis darRveva iwvevs koroziis procesis swraf gaaqti-

urebas. Tu restavrirebul nivTze bolomde ar aris mocilebuli koroziis 

produqtebis mcire nawilic ki, garemo temperaturis da tenianobis cvale-

badobis SemTxvevaSi SeiZleba daiwyos nivTze “brinjaos daavadebis” kere-

bis warmoqmna. nivTis konservacia, am SemTxvevaSi, ver daicavs mas Semdgomi 

daSlisagan. 

qlorovani spilenZis kerebis aRmosaCenad gamoiyeneba eqsikatoris teni-

ani kamera. 100%-iani tenianobis SeqmniT, xdeba nivTis zedapirze darCenili 

qloridebis provocireba da aseT kerebze Cndeba spilenZis marilebiT 
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Seferili tenis wveTebi. didxans dayovnebiT nivTze warmoiqmneba Ria-mwvane 

tonalobis fxvieri fena. kerebis aRmoCenis Semdeg grZeldeba maTi wmendis 

procesi. 

 sarestavracio masalidan qlorovani SenaerTis mTliani moSoreba 

SesaZlebelia kompleqsuri damuSavebiT, qimiuri, eleqtroqimiuri da 

eleqtrolituri meTodebis gamoyenebiT. 

 kargi Sedegebia miRweuli sarestavracio laboratoriul praqtika-Si, 

nivTze arsebuli spilenZis qloridebis xsnadi aluminis qloridis 

CanacvlebiT. Canacvlebuli aluminis qloridis mocileba xdeba meqanikuri 

wmendiT da wylis WavliT. 

 keTilSobili patinis zedapirze SesaZlo koroziis kerebis damuSave-

ba mimdinareobs spilenZis qloridebis amoniumis sulfidebiT Canacvlebis 

meqanizmiT. patinaze SesamCnevi Ria-mwvane tonalobis wertilovani laqebi, 

gawmendis Semdeg reaqciaSi Sedis amoniumis sulfidTan, spilenZis sulfi-

duri marilebis warmoqmniT. spilenZis qloridebis Canacvlebis wesiT 

damuSavebuli nivTi, orive SemTxvevaSi mowmdeba eqsikatoris tenian 

kameraSi, spilenZis qloridebis aRmoCenamde. 

4.4.3 spilenZis Senadnobebis eleqtroqimiuri da eleqtrolituri wmenda 

meTodi ar gamoiyeneba inkrustirebuli, movercxlili an mooqruli 

nivTis damuSavebis SemTxvevaSi, liTonis zedapiridan koroziis produqte-

bTan erTad damuSavebuli zedapiruli nawilis dakargvis Tavidan acilebis 

mizniT. 

eleqtroqimiuri wmenda eleqtroliturisgan gansxvavebiT, susti meTo-

dia. eleqtrolitad ixmareba tuteebi da 10%-iani gogirdmJava. es ukanaskne-

li gamoiyeneba TuTiasTan erTad. wmendis procesis daCqarebisaTvis nivTis 

restavracia mimdinareobs 60 – 700C temperaturis pirobebSi. 

eleqtrolituri damuSavebis meTodis optimaluri gamoyenebisas denis 

simkvrive 2-3 a/dm2-ze metia. aseT reJimSi tyviis didi Semcvelobis brinjaos 

Senadnobis wmendisas, nivTis zedapirze SeiZleba gaCndes tyviis SerCeviTi 

daSlis Sedegad miRebuli CaRrmavebuli wertilebi. eleqtrolitSi 

grovdeba tyviis marilebis garkveuli raodenoba da sarestavracio nivTis 
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zedapiri ifareba TeTri naleqiT. eleqtrolitidan Warbi tyviis mocileba 

xdeba droebiT kaTodad gamoyenebul spilenZis firfitaze. kaTodis tyviiT 

gadatvirTvisas firfita iwmindeba 10%-iani azotmJavis xsnariT. 

spilenZis Senadnobis mooqruli zedapiris wmenda xSiri SemTxvevaa 

sarestavracio praqtikaSi. amalgamirebiT miRebuli arqeologiuri da 

eTnografiuli spilenZis nivTebis mooqruli zedapiri, rogorc wesi cudi 

daculobisaa. masze aqtiurad moqmedebs eleqtroqimiuri procesi, mimdinare 

spilenZis Senadnobsa da zedapirze datanil mooqrul nawils Soris 

(spilenZi, rogorc naklebad keTilSobili liToni, oqrosTan kontaqtisas 

ufro swrafad korodirebs, vidre Tavisufali saxiT). irRveva kavSiri 

oqrosa da ZiriTad liTons Soris, oqro rCeba koroziis produqtebis 

fenaze. fuZe liTonis SedarebiT kargi daculobis SemTxvevaSi SesamCnevia 

mooqruli zedapiris gacveTisa da mocilebis kvali. gravirebul zedapirze 

inkrustaciis SemTxvevaSi mooqruli nawilis daculobis xarisxi 

gacilebiT ukeTesia. 

 mooqruli zedapiris daculobis mixedviT SeirCeva misi damuSavebis 

meTodi. srulad dafaruli gamosaxulebis SemTxvevaSi mooqruli zedapiri 

Tavsdeba TanamimdevrobiT: 1. segneturi marilis tute xsnarSi (15 nawili mari-

li, 5 nawili natriumis tute, 100 wili wyali); 2. 20%-ian ZmarmJavis xsnarSi. 

Tu datanili gamusaxuleba SesamCnevia da vercxlis an oqros inkrustacia 

Zevs mTlianad mineralizebuli liTonis zeda-pirze, nivTi magrdeba acetonSi 

momzadebuli polibuTilmetakrilatis 3%-ian xsnarSi. zedapiris gamagrebis 

Semdeg nivTi iwmindeba 5%-iani WianWvelmJavis tamponiT. damuSavebuli 

zedapiri sufTavdeba filtris qaRaldiT da gamoxdili wyliT. 

4.4.4 spilenZis da misi Senadnobebis patinireba 

sarestavracio samuSaoebis dros, spilenZis da misi Senadnobebisa-gan 

damzadebuli eqsponatebis zedapirze xSird daitaneba xelovnuri patina. is 

miiReba specialuri qimiuri da eleqtroqimiuri damuSavebiT. eqsponats 

ubrundeba drois ganmavlobaSi dakarguli feri, eZleva eqspoziciasTan 

dakavSirebuli esTetiuri tonaloba, xdeba misi liTonuri zedapiris 

izolacia da koroziisagan dacva. 
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restavrirebuli brinjaos nivTis zedapiris bunebrivi patiniT 

dafarvis procesi did dros moiTxovs da misi zedapiris Seferiloba 

araerTgvarovania (spilenZis fuZeze miRebuli Senadnobebi, qimiuri 

Sedgenilobis mixedviT Rebuloben sxvadasxva tonalobis Seferilobas). 

gawmendili brinjaos nivTi wyalSi didi xnis ganmavlobaSi duRilis 

Semdeg Rebulobs moyavisfro tonalobas, magram eqsponatisaTvis Sesabamisi 

feris misaRwevad iyeneben intensiuri patinirebis meTods. gawmendili 

liTonis patinirebisas, misi zedapiris periferiuli nawili ixsneba 

patinirebis naerTSi da oqsidis an marilis warmoqmniT gvaZlevs patinis 

afsks, romelic SedgenilobiT bunebrivs uaxlovdeba. patinirebas 

eqvemdebareba vercxlis da feradi liTonebisagan an maTi Senadnobebisagan 

damzadebuli nakeTobebic. 

yvela nivTi Tu skulptura, misi damuSavebis sxvadasxva istoriul 

periodSi, Rebulobdnen xelovnur patinirebas. vercxlis nivTebi, an 

movercxlili eqsponatebi eqvemdebarebian qimiur da eleqtroqimiur 

patinirebas. arCeven ufero (pasivacia) da feradi patinirebis meTodebs. 

qimiuri patinirebiT vercxlis zedapirs eniWeba mravalferovani tonaloba: 

lurji, ruxi (lega), Ria-ruxi (nacrisferi), yavisferi, moyviTalo da a.S. 

muSavdeba gogirdSemcveli xsnarebiT (gogirdi + K2CO3, proporciiT 1:2). 

dayovnebis drois xangrZlivoba gansazRvravs damcveli afskis sisqesa da 

Seferilobas. spilenZis Senadnobebisagan damzadebuli Tanamedrove xelov-

nebis nimuSebi patinirebis mizniT aseve muSavdebian gogirdis Semcveli 

naerTebiT. kaliumis, natriumis, amoniumis sulfidebis maRali koncentraci-

is xsnarebiT patinirebuli brinjaos qandakeba an eqsponati Rebulobs muq-

yavisfer tonalobas, dabali koncentraciis SemTxvevaSi ki – oqros 

bzinvarebis Ria-yavisfers. xsnarebSi patinirebisas, temperaturis, xsnaris 

koncentraciis da procesis xangrZlivobis regulirebiT, SeiZleba miviRoT 

ferTa farTo diapazonis speqtri. 

spilenZis SenadnobTa qimiuri da eleqtroqimiuri patinirebis meTodi, 

gamoyenebuli reaqtivebis Sedgeniloba, dajgufebulia miRebuli ferTa 

gamis mixedviT: 1. yavisferi tonalobis (Ria-yavisferi, muqi-yavisferi, 

moSavo-yavisferi); 2. mwvane da cisferi tonalobis (momwvano-lurji, mwvane, 

muqi mwvane, momwvano-Savi). mravalferovani tonalobis xelovnuri patina 
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SeiZleba miviRoT laboratoriul praqtikaSi gamoyenebuli, reaqtivTa komp-

leqsuri xsnaris duRilis procesSi damuSavebuli eqsponatis zedapirze (I 

xsnari = natriumis giposulfidi – NaHSO3, 45 g + wyali, 500 ml; II xsnari 

= spilenZis sulfatis kristalizirebuli marili – CuSO4 · 5H2O, 15 gr + 

wyali, 500ml). nivTis zedapirze feris cvalebadoba damokidebulia 

eqsponatis patinirebis xsnarSi dayovnebis droze: 5-10 wamis Semdeg – Zveli 

oqros feri 12–15 wamiT – muqi wiTeli, mewamuli; 18–20 wamiT – mowiTalo 

iisferi; 20-25 wamiT – ruxi iisferi; 25 wami – 2 wuTi – ruxi, Savi feris 

CaTvliT. sasurveli feris miRebis Semdeg eqsponati swrafad Tavisufldeba 

dasamuSavebeli xsnaridan da irecxeba gamdinare wyalSi. 

 

5. Savi liToni 

5.1. rkina da rkinis Senadnobebi 

rkina vercxlisfer–ruxi feris liTonia. atomuri wona 55.85; simkvrive 

7,87 g/sm3, sisale – 80kgZ/mm2, dnobis temperatura 15390C. 

Savi liTonebi (rkina, foladi, bulati) farTod gamoiyeneba uZvele-si 

droidan. arqeologiuri da eTnografiuli warmomavlobis Savi liTonebi 

gvxvdeba daculobis sxvadasxva xarisxiT. samuzeumo eqsponatebic agreTve 

ganicdian korozias da axlad aRmoCenili Savi liTonebis nakeTobebTan 

erTad saWiroeben restavracia – konservacias. istoriuli Savi liTonis 

nivTebi xSirad inkrustirebulia (vercxli, oqro, spilenZi), maTze 

darCenilia specialuri damuSavebis kvali (Wedva, Weduroba, gravireba). 

amdenad, maTi wmendis meTodebiT gaTvaliswine-bulia liTonis zedapiris 

lokaluri damuSavebis procesebi. 

rkina ixsneba ganzavebul mJavebSi. masze erTnairi aqtivobiT 

moqmedebs gogirdmJava da marilmJava. mJavis koncentraciis zrdasTan 

erTad matulobs rkinis koroziis siCqare. fosforis mJava rkinis mimarT 

naklebad agresiulia. organuli mJavebis mimarT rkina mdgradia. 

rkina da foladi mdgradia dabali koncentraciis tuteebis mimarT. 

temperaturis da koncentraciis momatebiT, qloridebis Tanaobisas, rkinis 
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koroziis siCqare izrdeba (rkina aqtiurad korodirebs 10%-ze meti 

koncentraciis natriumis tutis xsnarSi, duRilis temperaturaze). 

4.5.1 rkinis damuSaveba qimiuri, eleqtroqimiuri da eleqtrolituri 

meTodebiT 

rkinis qimiuri wmendis dros, xsnarSi CaSvebuli nivTis zedapiri 

dafarulia gamwmendi xsnariT. Savi liTonisgan damzadebuli nivTis koro-

direbuli fena Sedgeba oqsidebisagan, silikatebisagan, karbonatebi-sagan, 

qloridebisagan da sulfidebisagan (arqeologiuri nivTis SemTxvevaSi 

emateba marilebi). qimiuri wmendisTvis saWiro reaqtivebis SerCevisas, 

gansakuTrebuli yuradReba eqceva liTonis gulis (birTvis) dacvas. mJave-

bis xsnarebi mcire drois danaxarjiT, swrafad xsnian koroziis produq-

tebs, magram amave dros yovelTvis iwveven liTonis nawilobriv korozias. 

metalis birTvis koroziisagan dacvis mizniT gamoiyeneba inhibitorebi. 

eleqtroqimiuri da eleqtrolituri meTodiT iwmindeba arqeologiuri, 

eTnografiuli da Tanamedrove liTonisagan damzadebuli nivTebi, romleb-

sac SerCenili aqvT liTonuri birTvi. sarestavracio nivTSi Savi liTonis 

raodenoba isazRvreba magnitiT, kuTri wonis mixedviT da rentgenogra-

fiuli meTodiT. 

eleqtrolituri wmendis meTodi, qimiuri meTodisgan gansxvavebiT, 

ufro swrafia da naklebad saSiSi liTonuri nawilis dazianebisaTvis. 

mudmivi denis gamoyenebiT arCeven koroziis produqtebis mocilebis 

anodur da kaTodur meTods. anoduri wmendis wesi mizanSewonilia Tana-

medrove Savi liTonebis dasamuSaveblad. samuzeumo laboratoriul praq-

tikaSi farTod dainerga kaToduri wmendis meTodi, sadac eleqtrolits 

warmoadgens 1–5%-iani tutis xsnari, damxmare eleqtrods uJangavi foladis 

firfita. nivTis daculobis mixedviT eleqtroqimiuri damuSavebis procesi 

grZeldeba ramodenime wuTidan aTeuli saaTis ganmavlobaSi. kargi 

Sedegebia miRweuli Sualeduri meqanikuri damuSavebis gamoyenebiT. 

eleqtroqimiuri wmendis praqtikaSi, rkinis nivTi uerTdeba eleqtruli 

kvebis uaryofiT poluss, anods warmoadgens tyviis an rkinis firfita. 

procesi mimdinareobs dabali Zabvis qveS (2–12 volti),  denis simkvrive = 
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2–10 a/dm2; eleqtrolitia 10%-iani tutis xsnari. restavraciis procesi 

grZeldeba ramodenime dRe – Rame. 

eleqtroqimiuri da eleqtrolituri wmendis Semdeg, gasufTavebuli 

Savi liTonis zedapiri qimiurad aqtiuria, misi Semdgomi damuSaveba xdeba 

inhibitorebiT. aRniSnuli meTodebi ar gamodgeba dekoratiuli zedapiruli 

saxis mqone nivTis restavraciisaTvis (inkrustirebuli, movercxlili, 

mooqroebuli eqsponatebi). 

arqeologiuri rkinis nivTebis restavracia mimdinareobs ZiriTadad 

eqsponatisaTvis formis SenarCunebis principiT. nivTs Sordeba kororoziu-

li fenis deformirebuli nawili. mdgradi da mkvrivi korodirebuli feniT 

(qloridebis gareSe) restavrirebuli arqeologiuri nivTi kargad stabili-

zebulia. qloridebis arsebobis SemTxvevaSi, romlebic iwveven mTliani, 

mkvrivi korodirebuli fenis daSlas, maTi gamorecxva mimdianreobs 

gamoxdil wyalSi duRebiT. mineraluri danaleqi fenis mocilebis Semdeg, 

rkinis nivTi eqvemdebareba qimiuri da eleqtroqimiuri stabilizaciis 

process. stabilizaciis Semdeg rkinis nivTis zedapiri muSavdeba 

tonirebiT, Semdgomi konservaciiT. 

kargad daculi eTnografiuli da antikvaruli rkinis nivTi ar saWi-

roebs stabilizacias, sakmarisia mas moSordes mcire sisqis koroziuli 

fena. eqsponati muSavdeba meqanikuri da qimiuri meTodebiT (gamoiyeneba 

orTofosformJavis xsnari inhibitoris damatebiT). restavrirebuli nivTi 

saWiroebs konservacias akrilatis laqebiT da cviliT. 

sarestavracio praqtikaSi, gansakuTrebuli Tvisebebis gamo, farTod 

gamoiyeneba koroziisagan dacvis Tanamedrove saSualeba tanini (mcenareuli 

warmoSobis gansakuTrebuli polifenolebis naerTi). vinaidan tanini 

advilad oqsidirebs da Zlieri aRmdgenelia, amave dros liTonTan 

warmoqmnis mdgrad kompleqsur naerTebs da idealurad ukavSirdeba 

liTonis zedapirs. misi saSualebiT warmatebiT muSavdeba nebismieri 

daculobis rkinis eqsponati. meqanikuri da qimiuri restavraciis Semdeg, 

liTonis zedapirze daitaneba taninis xsnari (200g tanini + 1l gamoxdili 

wyali + 150 ml spirti). taniniT damuSavebuli nivTi gamoSrobis Semdeg 

ifareba sakonservacio xsnariT. 
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6. keTilSobili liTonebi (vercxli, oqro, platina) 

6.1 vercxli 

vercxli TeTri feris, brwyinvale, plastikuri da Wedadi liTonia. 

atomuri wona 107,87; simkvrive – 10,5gr/sm3; sisale – 25kgZ/mm2. dnobis 

temperatura 960,50C. xasiaTdeba sxivis arekvlis yvelaze maRali maCveneble-

biT (94%), kargad prialdeba, iglineba Txeli furcvlovani saxiT (0.00025 mm 

sisqiT). dabali sisalis da simsubuqis gamo iSviaTad gamoiyeneba sufTa 

liTonuri saxiT. vercxli ixmareba binaruli Senadnobebis SedgenilobaSi, 

spilenZTan da oqrosTan erTad. uZvelesi droidan vercxli gamoiyeneba 

saiuveliro saqmeSi, misgan Seqmnilia didi faseulobis xelovnebis nimuSe-

bi, minanqris da sevadis gamoyenebiT. cnobilia saiuveliro vercxlis 

sxvadasxva sinjebi (sinji aRniSnavs vercxlis sisufTaves an mis pro-

centul Semcvelobas SenadnobSi). sinjis damRa vercxlisaTvis cnobilia 

IV saukunis bizantiidan da SemdgmSi XVI – XVII saukuneebis evropidan da 

kavkasiidan. 

Cveulebriv saiuveliro praqtikaSi gamoiyeneba vercxlis Senadnobebi 

spilenZTan. maTgan ZiriTadia: 750, 800, 875, 916, 925, 960 sinjebi. spilenZis 

garda cnobilia agreTve vercxlis Senadnobebi TuTiasTan (Zn = 5-20%), 

aluminTan (Al = 4-6%) kadmiumTan (Cd = 10-50%) da sxva. 

vercxlze spilenZis damatebiT, vercxlis masalis ekonomiasTan erTad, 

izrdeba Senadnobis meqanikuri da samsxmelo Tvisebebi. spilenZis optima-

luri Semcveloba rogorc Zvel, ise Tanamedrove vercxlis SenadnobSi 3 – 

5%-ia. spilenZis 40 – 45%-ze naklebi odenobiT damatebiT, Senadnobis feri 

ucvlelia, mkveTrad gansxvavebulia 50%-ze meti spilen-is Semcvelobisas. 

vercxli qimiurad mdgradia. ZiriTadi mJavebis, tuteebis da organuli 

naerTebis xsnarebis mimarT. marilmJava mcired moqmedebs oTaxis tempera-

turaze, cxeli – iwvevs korozias. koncentrirebuli marilmJava xsnis 

vercxls. ganzavebuli gogirdmJava ar moqmedebs vercxlze oTaxis tempe-

raturaze, koncentrirebuli ki – xsnis. azotmJava xsnis vercxls sxvada-

sxva koncentraciis da temperaturis pirobebSi. “mefis arayi” vercxlis 

zedapirze warmoqmnis vercxlis qloridis uxsnad afsks. vercxli ar 
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ixsneba fosformJavaSi da ZmarmJavaSi. vercxlze ar moqmedebs limonis 

mJava, WianWvelmJava, qromis mJava. vercxli mTlianad uxsnadia tuteebSi. 

6.1.1. vercxlis wmendis meTodebi. 

vercxlis nivTebi mdgradia haeris da gruntis Cveulebrivi, 

koroziulad aqtiuri, komponentebis mimarT. mSrali da sufTa haeris 

pirobebSi, maRalsinjiani vercxli didi xnis ganmavlobaSi inarCunebs 

garegnul elfers. is ifareba oqsiduri afskiT, romelic icavs liTonis 

zedapirs Semdgomi koroziuli procesisagan. tenian haerSi sulfiduri 

gogirdis umciresi raodenobiT arsebobisas, vercxlis zedapiri swrafad 

icvlis fers, masze vercxlis oqsidis da vercxlis sulfidis warmoqmnis 

gamo. vercxlis eqponatebi muzeumis sacavebSi da daxurul vitrinbSic ki, 

ramodenime wliT Senaxvis Semdeg ifareba sulfidis afskiT. vercxlis 

eqsponatebis zedapirze Cndeba agreTve organuli danaleqi fena, naxSiris 

mtvris da muris saxiT. 

vercxlis zedapiridan saerTo organuli naleqebi SeiZleba gaiwmindos 

sxvadasxva gamxsnelebiT - eTilis spirtiT, uait-spiritiT, acetoniT, 

toluoliT da sxva. organuli gamxsnelebis SemTxvevaSi, maT emateba 

zedapirulad aqtiuri nivTierebebi. 

gravirebuli vercxli muSavdeba sapolirebeli pastebiT: 1. acetonis an 

niSaduris spirtis wyalxsnarSi miRebuli carcis fqvilis fafiseburi 

masiT; 2. giposulfitis wyalxsnarSi miRebuli carcis an TabaSiris 

fafiseburi masiT. orive SemTxvevaSi damuSavebuli vercxlis zedapiri 

irecxeba gamdinare wyalSi. sarestavracio laboratoriul praqtikaSi 

gamoiyeneba specialuri saiuveliro pastebi, romlebic gamwmend 

saSualebasTan erTad axdenen liTonis zedapiris droebiT konservacias. 

rTuli formis da maRali WedurobiT Semkuli vercxlis nivTebis 

zedapiridan, koroziis produqtebis moxsna meqanikurad, pastebis gamoyene-

biT SeuZlebelia. aseTi eqsponatebi muSavdeba qimiuri da eleqtroqimiuri 

meTodebiT. am SemTxvevaSi mxedvelobaSi miiReba masalis liTonur 

vercxlamde aRdgenis siadvile da misi kompleqsuri warmoqmnisadmi midre-

kileba (vercxlis sulfidebi kargad ixsnebian azotmJava-vercxlis 
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xsnarebSi, kompleqsuri naerTebis warmoqmniT. amave moqmedebis principiT 

gamoiyeneba maRalkoncentrirebuli tute liTonebis xsnarebi). 

dabali sinjis vercxlis nimuSebi, romlebic Seicaven spilenZis 

naerTebis koroziis produqtebs, SeiZleba gaiwmindos 5-20%-iani WianWvel-

mJavis xsnarSi. cxel reaqtivSi damuSavebis Semdeg, vercxlis zedapiridan 

advilad ixsneba warmoqmnili qloridebis da sulfidebis danaleqi fena. 

rekomendebulia agreTve kombinirebuli xsnarebis gamoyeneba, gogirdmJavaSi 

da WianWvelmJavaSi TanamimdevrobiTi damuSavebiT. 

vercxlis naerTebis eleqtroqimiuri wmenda mimdinareobs eleqtrolit-

Si TuTiis da aluminis Tanaobisas. liTonuri vercxli aRdgeba atomuri 

wyalbadis moqmedebis principiT. eleqtrolitia tute an WianWvelamJavas 

15%-iani xsnari. anods warmoadgens grafiti, platinis an uJangavi foladis 

firfita. kaToduri denis simkvrivea 0,1 a/dm2. meTodi gamoiyeneba rogorc 

nivTis mTlianad abazanaSi CaSvebiT, ise misi nawilebis eleqtrolitis 

tamponiT lokalurad damuSavebiT (tampons uerTdeba denis wyaros 

dadebiTi polusi). 

gawmendili vercxlis zedapiri, gansakuTrebiT dabali sinjis 

vercxlis SemTxvevaSi, aucilebelia daculi iqnes atmosferos agresiuli 

Semadgeneli komponentebisagan. vercxlis koroziis kargi inhibitoria 

benzotriazolis spirtxsnari, romelic nivTze kargi meqanikuri da 

damcveli Tvisebebis mqone zedapirul afsks warmoqmnis. 

restavrirebuli vercxlis nivTis zedapiris konservacia mimdinareobs 

pasivaciis procesiT - qromatizirebiT. meTodi mdgomareobs vercxlis zeda-

piris kaTodur damuSavebaSi. eleqtrolitia tute-qromatuli xsnari (natri-

umis tute, 50 g/l+naxSirmJava kaliumi, 40 g/l+natriumis biqromati, 40 g/l). 

kaToduri denis simkvrivea 2-5 a/dm2;muSavdeba oTaxis temperaturaze. vercx-

lis zedapirze warmoqmnili qromis Jangis Semcveli SeumCneveli damcveli 

fenis sisqea 100 Å. aRniSnuli meTodi warmatebiT gamoiyeneba darRveuli an 

gacveTili mooqroebuli vercxlis zedapiris pasivaciisaTvisac. 

 

 



 68

6.1.2. arqeologiuri vercxlis plastikuri Tvisebebis aRdgena. 

arqeologiuri vercxlisaTvis damaxasiaTebelia rTuli koroziuli 

procesebi, rogorc zedapiruli “rqovani” vercxlis warmoqmniT, ise 

liTonis mTel moculobaSi kristalTSorisi koroziis saxiT. (sur.6.1.).  

 

sur. 6.1. arqeologiuri vercxlis mikrostruqtura (kristalTSorisi 
korozia) 

 

vercxlis nivTis gruntis koroziis Sedegad, masala gadadis uaRresad 

myife mdgomareobaSi. arqeologiuri vercxli ZiriTadad warmodgenilia 

vercxlis SenadnobiT: Ag-Cu, Ag-Pb, Ag-Pb-Cu, sadac spilenZis Semcveloba 1-

6%-ia, tyvia mocemulia 0,1-2,0%-is raodenobiT. aseTi sinjis vercxlSi ufro 

metad SesamCnevia gruntis koroziis Sedegebis gavlena mis plastikur 

Tvisebebze. 

arqeologiuri vercxlis plastikurobisa da simtkicis aRdgena SesaZ-

lebelia misi specialuri Termuli damuSavebis reJimis gamoyenebiT, 

romlis mimdinareoba damokidebulia nivTis zedapirze arsebuli korodi-

rebuli danaleqis raodenobaze da saxeobaze, agreTve vercxlis Senadnobis 

qimiur Sedgenilobaze. 

arqeologiuri vercxlis Termuli damuSavebis reJims win uZRvis misi 

qimiuri wmendis procesi. warmatebiT gamoiyeneba amoniumis rodanidis 

gajerebuli xsnari, romelic xsnis „rqovan“ vercxls. amave daniSnulebiT 

gamoiyeneba gacxelebuli natriumis tutis 25-30%-iani xsnari. vercxlis 

masalis zedapirze arsebuli mineraluri danaleqebi muSavdeba natriumis 

heqsametafosfatis xsnarSi. 
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arqeologiuri vercxlis qimiuri damuSavebis Semdeg 4000C-s temperatu-

raze 2-3 saaTis mowviT, vercxlis masala mtkicdeba. misi plastikuri 

Tvisebebis mTlianad aRdgenisaTvis Ag-Cu binaruli Senadnobis Termuli 

damuSaveba grZeldeba argonis an wyalbadis aRmdgenel pirobebSi, 7000C 

temperaturaze 1-2 saaTis ganmavlobaSi. vercxlSi zRvruli raodenobis 

tyviis gemcvelobisas Termuli damuSaveba mimdinareobs SedarebiT dabal 

temperaturul diapazonSi (mag. vercxlSi 1,5% Pb arsebobisas, mowvis tempe-

ratura 3000C-mde klebulobs). arqeologiuri vercxlis Termuli damuSave-

bis reJimis SerCevisaTvis winaswar tardeba masalis speqtruli analizi. 

savele pirobebSi xdeba arqeologiuri vercxlis nivTis droebiTi 

ganmtkiceba, adgilobrivi Termuli damuSavebiT. nivTs gadaesxmeva spirti 

da ekideba cecxli. liTonis zedapirze Seqmnili spirtis wveTis 

temperatura vercxlis masalaSi iwvevs misi „siberis“ procesiT miRebuli 

simyifis movlenebis Serbilebas da plastikuri Tvisebebis nawilobriv 

aRdgenas. aseTi damuSavebis Semdeg SesaZlebelia arqeologiuri vercxlis 

nivTis kulturuli fenidan uvneblad amoReba, misi laboratoriul-

sarestavracio aRdgenamde. arqeologiuri vercxlis masala Termuli 

damuSavebis da restavraciis Semdeg eqvemdebareba samuzeumo konservacias.  

6.2 oqro 

oqro rbili, Wedadi liTonia, yviTeli feris tonalobiT da Zlieri 

brwyinvalebiT. atomuri wona – 197.2; simkvrive – 19.26 g/sm3; sisale – 19.9 

kgZ/sm2. dnobis temperatura 10630C. kargad muSavdeba plastikuri 

deformaciis qveS (0.0001 mm sisqis furclovani feniT). 

oqro gvxvdeba TviTnabadi saxiT, xSirad vercxlis, spilenZis da pla-

tinis jgufis elementTa minarevebiT. TviTnabadi oqros minerali warmo-

adgens vercxlis bunebriv myar xsnars oqroSi (kvalis saxiT – 40%-mde). 

minarevebis saxiT SeiZleba Seicavdes spilenZs (0.9%-mde), rkinas, tyvias, 

bismuts, platinas, vercxliswyals. cnobilia TviTnabadi oqros saxesxvao-

bebi, sadac gazrdilia zogierTi minarevi elementis Semcveloba: 

spilenZiani (20%-mde); bismutiani (4.0%-mde); platinoidebiani (Pd, Rh-is Tanao-

biT); bunebrivi amalgamirebuli (Hg –is TanaobiT) da sxva. TviTnabadi oqro 

minarevebis Semcvelobis Sesabamisad gvxvdeba naTeli yviTeli, muqi yviTe-
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li, mowiTalo, momwvano ferTa tonalobis kristalebis saxiT. 

struqturuli ganviTarebisa da zomebis Sesabamisad gamoyofen wvrildis-

persul (1 – 5 mk), mtvrisebr (5 – 50 mk), mcire (0.05 – 2 mm) da didi (>2 mm) 

zomis masis Semcvel TviTnabad oqros tips. didi masisa da zomis 

TviTnabadi oqros nimuSebi (>5 gr) warmoadgenen oqros TviTnabads. 

oqro sxva liTonebTan erTad qmnis Senadnobebs. oqros feris 

tonaloba icvleba minarevebis raodenobis da Semcvelobis mixedviT: 

spilenZi matebs wiTel Seferilobas, vercxli ki momwvano-TeTrs (50–60% 

vercxlis SereviT oqro krgavs yviTel Seferilobas. oqros bunebrivi an 

xelovnuri Senadnobi vercxlTan cnobilia eleqtronis saxelwodebiT. 

eleqtroni – oqros fuZeze miRebuli Senadnobi, Ag = 20-40 %). paladiumi 

oqros aZlevs TeTr tonalobas. cnobilia oqros Senadnobebi nikelTan (Ria 

yviTeli), kadmiumTan (momwvano), platinasTan (TeTri oqro). 

oqro gamoiyeneba sxa liTonebis zedapiruli mooqroebisaTvis. is 

advilad ixsneba vercxliswyalSi da warmoqmnis amalgamas. amalgamaciis 

meTodiT mooqroebulia uZvelesi feradliTondamuSavebis Sedevrebi da 

vercxlis nakeTobebi. amalgama warmoadgens liTonur sistemebs, romelTa 

SedgenilobaSi erT-erT komponentad Sedis vercxliswyali. amalgama 

naxevradTxevadi narevia. cnobilia oqros bunebrivi amalgama geoqimiuri 

monacemebiT: Hg 57,4 – 61,0%; Au 34,2 – 41,6%; Ag 0,3 – 0,5%; Pt 0,01 – 0,1%. bunebrivi 

oqros amalgama qmnis moyviTalo feris kristalebs. masSi vercxlis 

arsebobisas ki warmoadgens TeTri feris rbil marcvlebs. amalgamebSi 

ZiriTadi elementia oqro, magram Seqmnilia dispersuli sistemebi, sadac 

monawileoben sxva elementebic. iqmneba qimiuri naerTi AuHg2 (amalgamis 

myari da Txevadi fazebis zRvarze). 3100C temperaturaze naerTi iSleba 

Au2Hg –is myari fazis warmoqmniT. 

vercxliswyali oqrosTan gvaZlevs myar xsnarebs, 16 atomuri procenti 

Hg-is da 84 atomuri procenti Au–is Semcvelobamde. axasiaTebs polimorfu-

li gardaqmnebi Txevad da myar mdgomareobaSi. dabaltemperaturuli 

gardaqmnebidan (0–1000C) cnobilia ori kategoria, Txevadi da myari mgomare-

obis Sesabamisi fazebiT. Txevadi fazisaTvis oqros Semcveloba 0–33%-ia, 

myari fazis SemTxvevaSi ki (-370C) Au =66.6%. amalgamaciis procesis 
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Catarebis Semdeg aorTqlebul vercxliswyals miyveba 0.1–0.15% oqro, 

ZiriTadi misi nawili ki gamoiyofa myari fazis saxiT. 

saxelmwifo standartebis mixedviT, Tanamedrove saiuveliro 

warmoebaSi gamoiyeneba oqros Semdegi sinjebi: 375 (36-iani), 500 (48-iani), 585 

(56-iani), 750 (72 -iani) 800 (76-iani), 875 (84 -iani), 916 (88-iani), 958 (92-iani), 

sufTa oqro – 999.9 sinjiT. 

oqro plastikurobis da dabali simkvirivis gamo droTa ganmavlobaSi 

muSavdeba da cvdeba. oqros nakeTobaTa wmendis procesi tardeba didi 

sifrTxiliT, raTa ar daziandes liTonuri zedapiri da ar Seicvalos 

ferTa tonaloba. organuli an kirqviani naleqebis mqone oqros nakeTobis 

zedapiri muSavdeba sulfminis mJaviT. oqros masalis sufTa zedapiri 

iwmindeba wyliT da eqvemdebareba Srobis process. oqrosagan damzadebuli 

eqsponati ar saWiroebs konservacias. 

6.3 platina 

platina movercxlisfro – TeTri brwyinvale liTonia. atomuri wona 

– 195.09; simkvrive – 21.5g/sm3; sisale – 30kgZ/mm2; dnobis temperatura 17690C. 

muSavdeba plastikuri deormaciiT. haerze inarCunebs bunebriv tonalobas. 

XIX saukunidan gamoiyeneba saiuveliro warmoebaSi. moipoveba TviTnabadi 

saxiT. platinis warmoeba-damuSaveba xdeba misi Semcveli qviSebis recxviT, 

pirometalurgiuli procesiT da eleqtroliziT. miRebulia platinis 

TeTri Senadnobebi, samkaulis dasamzadeblad (briliantis samkaulis 

fuZed). cnobilia platinis Senadnobebi oqrosTan, vercxlTan, paladiumTan, 

rodiumTan: 1. Pt -12%, Au -3%, Ag -85%; 2. Pt -75%, Pd -20%, Rh -5%; 3. Pt -95%, Rh -5%. 

platinis jgufis elementebi (paladiumi, iridiumi, rodiumi) xasiaTdebian 

msgavsi fizikur-qimiuri TvisebebiT. 

platina ixsneba “mefis araySi”, magram gacilebiT Znelad, vidre oqro. 

platina reagirebs cxel koncentrirebul azotmJavasTan da mduRare 

gogirdmJavasTan. 
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7 feradi liTonebi 

7.1. vercxliswyali, kadmiumi, TuTia 

1. vercxliswyali, vercxlisferi – TeTri tonalobis Txevadi liTonia 

oTacis temperturaze. atomuri wona – 200.6; simkvrive - 13.54 g/sm3; dnobis 

temperatura = -38.90C; duRilis temperatura = 357.20C; bunebaSi gvxvdeba 

TviTnabadi da gogirdis naerTebis saxiT. 

vercxliswyali uZveles warsulSi gamoiyeneboda amalgamirebis 

procesSi. Tanamedrove zusti gamoTvliTi teqnikis da mzomi xelsawyoebis 

erT-erTi Semadgeneli komponentia. 

2. kadmiumi, movercxlisfro – TeTri brwyinvale liTonia. mocisfro 

tonalobiT, liTonuri bzinvarebiT. atomuri wona - 112.41; simkvrive - 8.7 

g/sm3; sisale - 16 kgZ/mm2; dnobis temperatura 320.90C. kadmiumi rbili 

liTonia (kalaze sali, TuTiaze rbili), muSavdeba WriT, iWedeba, iglineba 

furclebis saxiT, adidviT miiReba mavTuli. 

kadmiumi gamoiyeneba oqros da vercxlis SenadnobebSi da sarCilebis 

misaRebad (cnobili dabaldnadi sarCilis “vudis” erT-erTi komponentia). 

misi TanaobiT miRebuli Senadnobebi xasiaTdebian kargi koroziamedegobiT. 

Zvirfasi liTonebis Senadnobebze kadmiumis damatebiT, masala iZens 

mravalsaxovan ferTa tonalobas. kadmiumis sulfidi (kadmiumis yviTeli) 

ferweruli saRebavia. 

mSral atmosferul pirobebSi kadmiumi mqrqaldeba, ifareba wminda 

oqsidis afskiT (CdO), romelic icavs Semdgomi koroziisagan. 

3. nikeli, movercxlisfro – TeTri Wedadi da wevadi, moqnili, 

maRalmdnadi liTonia. atomuri wona -58.7; simkvrive -8.9 g/sm3; sisale -60 

kgZ/mm2; dnobis temperatura 14550C. xasiaTdeba sxivis arekvlis maRali 

maCvenebliT, advilad prialdeba, muSavdeba glinviT da gamoWimviT. 

nikeli uZveles warsulSi, spilenZis metalurgiis aTvisebis adreul 

etapze, gamoiyeneboda rogorc dariSxan-nikeliani da nikeliani spilenZis 

madnebis erT-erTi Semadgeneli komponenti. Zv.w. III aTaswleulSi cnobilia 



 73

nikeliani brinjaosgan damzadebuli sxvadasxva daniSnulebis da kategori-

is liTonis inventari. 

saiuveliro warmoebaSi nikeli warmoadgens TeTri oqros Senadnobis 

komponents; amave dros warmatebiT gamoiyeneba nakeTobaTa mxatvrul-deko-

ratiuli dafarvisaTvis. haerze ar ganicdis oqsidacias, mdgradia tuteebis 

mimarT. ixsneba azotmJavaSi, SemTbar marilmJavaSi da gogirdmJavaSi. 

4. TuTia, moruxo – TeTri, molurjo elferis da metaluri 

brwyinvalebis liTonia. atomuri wona -65.4; simkvrive -7.2 gr/sm3; sisale -

32kgZ/mm2; dnobis temperatura 4200C. civ mdgomareobaSi myife-msxvrevadia, 100 

– 1500C temperaturaze iZens plastikurobas da muSavdeba deformaciis qveS 

(iglineba furclebad, gamoWimviT miiReba mavTuli). TuTia warmoadgens 

sxvadasxva feradi liTonebis fuZeze miRebul SenadnobTa ligaturis 

komponents (TiTberi, maRalmdnadi sarCilebi, TeTri oqro da sxva). TuTia–

kalis binaruli Senadnobis bazaze mzaddeba qanda vercxli (Сусальное 

серебро) – Zn -8.6%, Sn -91%, Pb -0.4%; vercxlis kilita (Серебряная фольга) –Zn 10%, 

Sn -90%. mSral da svel atmosferul pirobebSi TuTia ar ganicdis 

oqsidacias, advilad ixsneba mJavebSi. 

7.2. kala, tyvia, anTimoni. 

spilenZTan, vercxlTan, vercxlis wyalTan da oqrosTan erTad, kala, 

tyvia da anTimoni ganekuTvnebian istoriul warsulSi gamoyenebuli 

liTonebis ricxvs. maTze ar moqmedebs haerze da wyalze didi xniT 

dayovnebis procesi, mdgradi arian ZiriTadi mJavebisa da fuZeebis mimarT. 

kalis da tyviis dabali dnobis temperaturisa da maRali plastikurobis 

gamo, advilad SeiZleba nebismieri konfiguraciis nivTis damzadeba 

CamosxmiT da plastikuri deformaciiT.  

kala, tyvia da anTimoni uZvelesi droidan cnobilia, rogorc brin-

jaos ligaturis Semadgeneli elementebi. istoriamdeli periodidan kala 

gamoiyeneboda, rogorc klasikuri brinjaos sxmulis ZiriTadi malegire-

beli komponenti. antikuri periodidan kalas iyeneben agreTve WurWlis, 

samkaulis, ornamentirebuli nakeTobebis dasamzadeblad. Sua saukuneebidan 

kala da tyvia gamoiyeneba dekoratiuli sagnebis, medalionebis, sakulto 

daniSnulebis nivTebis misaRebad da sxva daniSnulebiT.  
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1. kala. rbili, blanti da palstikuri, TeTri feris mbrwyinavi 

liTonia. haerze yofnisas Rebulobs rux fers. kargavs movercxlisfero 

tonalobas. atomuri wona 118,7 simkvrive 5,85 gr/sm3; sisaRle moosis skaliT 

1,8. dnobis temperatura 231,90C; iglineba Txeli firfitis saxiT (0,0025 mm). 

gvxvdeba ori modifikaciiT (polimorfulia): Cveulebrivi TeTri kala (β 

modifikacia); mdgradia 13,20C,�temperaturis zeviT; gaciebisas gadadis rux 

kalaSi (α modifikacia) mdgradiaαgardaqmnis temperaturis qveviT β→α. 

polimorfuli gadasvlisas, kalis��� moculoba izrdeba 25%-iT, liTonuri 

movercxlisfro-TeTri tonalobis kalis masa gadaiqceva ruxi feris fxvni-

lad. kalis amgvari polimorfuli gardaqmnis procesi cnobilia „kalis 

Wiris~ saxelwodebiT. didi sisufTavis da deformaciis maRali xarisxiT 

damzadebuli liTonuri kala swrafad ganicdis gardaqmnas (daSlas) dabal 

temperaturaze (gardaqmna Cqardeba -330C temperaturis qveviT). 

kala advilmdnadi Tvisebis gamo, gamoiyeneba sxvadasxva daniSnulebis 

sarCilebis misaRebad. teqnologiuri Tvisebebis gaumjobesebis mizniT (sisa-

lis gazrdisTvis) kalas ureven tyvias, bismuts, anTimons; miRebuli Senadno-

biT mzaddeba teqnikuri daniSnulebis detalebi da mcire zomis nivTebi.  

samuzeumo dacvis pirobebSi, mudmivi dadebiTi temperaturis qveS, 

kalis nivTze SedarebiT neli siCqariT mimdinareobs polimorfuli 

gardaqmnis procesi da eqsponati mdgradia „kalis Wiris“ mimarT. am mizniT 

dauSvebelia kalisgan damzadebuli masalebis temperaturuli gadacieba. 

kalis zedapirze ruxi feris laqebis, an mcired amoburculi nawilebis 

SemCnevisas xdeba eqsponatis izolacia, dazianebuli adgilebis mocileba 

da maTi axali masiT Sevseba. umniSvnelod dazianebuli wertilovani 

kerebis SemTxvevaSi, nivTis zedapirs asufTaveben warmoqmnili dazianebuli 

masidan da utareben Termul damuSavebas 115-1200C temperaturis parafinis 

abazanaSi 4-6 saaTis ganmavlobaSi. 

Jangbadis da tenis didi xniT moqmedebis Sedegad kala ganicdis koro-

zias, Rebulobs rux fers da marcvlovndeba. aseTive procesi mimdinareobs 

arqeologiuri kalis nivTis gruntis koroziis dros. garegnulad kalis 

zedapiri ifareba oqsidis feniT da masze Cndeba Savi wertilovani defeqtebi 

(laqebi). korodirebuli fena Sedgeba TeTri feris kalis (IV) oqsidisa da 
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Savi tonalobis kalis (II) oqsidisagan. kalis nivTebi iwmindeba meqanikurad 

aluminis an TuTiis fxvniliT, Semdgomi eleqtroqimiuri da eleqtrolituri 

damuSavebiT (mimdinareobs dazianebuli zedapiris gardaqmna, α modifikaciis 

kalis nawilis mocilebiT da axali� liTonis eleqtroqimiuri dafeniT). 

kala amfoteruli elementia. mJava garemoSi warmoqmnis SnSO4-is da 

SnCl2-is tipis marilebs, sadac is orvalentiania. tute garemoSi ki warmo-

gvidgeba Na2SnO2-is tipis marilis orvalentiani kaliT, an Na2SnO3-marilis 

oTxvalentiani kaliT. Sesabamisad kalis damuSavebisTvis gamoyenebuli 

eleqtrolitebi iyofian mJaviani da tutiani tipis xsnarebad, sadac kala 

imyofeba Sesabamisad kaTionisa da anionis saxiT. 

kargi Sedegebia miRweuli kalis nivTebis eleqtroqimiuri da eleqtro-

lituri damuSavebisas, kala kaTionis fuZeze momuSave mJave eleqtroli-

tebiT (gogirdmJavis, marilmJavis da sulfaminis mJavis kalis marilebis 

xsnarebis gamoyenebiT). liTonuri dafarvis procesis daCqarebis da 

xarisxis gazrdis mizniT eleqtrolitebs emateba organuli nivTierebebi. 

damuSavebuli kalis nivTis zedapirze damcveli dekoratiuli 

dafarvisTvis gamoiyeneba polimerebis sxvadasxva kompoziciuri naerTebi 

inhibitorebis damatebiT (benzotriazoli). 

2. tyvia. ruxi feris Wedadi liTonia. WrilSi TeTri-cisferi 

tonalobiT, romelic haerze uferuldeba. mZime liTonebs Soris yvelaze 

rbilia, gacilebiT rbilia kalasTan SedarebiT. atomuri wona - 207,2; 

simkvrive - 11,34gr/sm3, sisale 4kgZ/mm2, dnobis temperatura 3270C. 

zedapirze warmoqmnili oqsidis afski icavs liTons Semdgomi 

oqsidaciisagan. daWuWyianebul atmosferoSi organuli mJavebis orTqlis 

momqedebiT, damcavi fena irRveva da iwyeba tyviis aqtiuri korozia tyviis 

karbonatis warmoqniT. zedapiri ifareba TeTri feniT da gadadis forovan 

masaSi, matulobs nivTis moculoba, procesis gagrZelebis SemTxvevaSi 

nivTs emuqreba mTlianad daSla. 

arqeologiuri tyvia zRvis wylis da gruntis wylebis moqmedebiT 

korodirebs tyviis sulfatis, qloridis da karbonatis tipis marilebis 

warmoqniT. amasTan erTad, masze SeiZleba daileqos tyviis oqsidebis 
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yavisferi tonalobis fena. warmoqmnili koroziis produqtebi aramdgradia 

da arRvevs nivTis mTlianobas. korodirebuli fenis darRvevis SemTxvevaSi 

arqeologiuri tyvia kvlav ganicdis atmosferul korozias. 

tyviis nivTebis restavracia mimdinareobs eleqtrolituri da 

eleqtroqimiuri meTodebiT. eleqtrolituri aRdgenisas eleqtrolits 

warmoadgens 5%-iani natriumis tutis an 10%-iani gogirdmJavis xsnari; anodia 

Sesabamisad uJangavi foladi an tyvia. gamoiyeneba 2-5 a/dm2 denis simkvrivis 

diapazoni. gawmendis procesis dasrulebis Semdeg mimdinareobs damuSavebuli 

liTonis zedapiris pasivacia. tyviis eleqtroqimiuria aRdgenis procesi igive 

programiT, rogorc eleqtrolituri-moqmedebs potencialTa sxvaobis 

gamoyenebis principze. iqmneba kontaqti tyviasa da maszed qimiurad aqtiur 

liTonebs Soris (alumini, TuTia). eleqtrolits warmoadgens 5%-iani 

gogirdmJavis an 5%-iani natriumis tutis xsnari. koroziis produqtebis 

araerTgvarovnebisas orive eleqtroliti gamoiyeneba TanmimdevrobiT. 

eleqtroqimiuri da eleqtrolituri damuSavebis Semdeg tyviis nivTebi 

dauyovnebliv irecxeba wylis WavliT, zedapirze naxSirmJava tyviis 

marilis warmoqmnis SeCerebis mizniT. restavrirebuli nivTi eqvemdebareba 

Srobis process. samuzeume eqsponati atmosferuli koroziisagan SeiZleba 

davicvaT parafinirebis saSualebiT. 

3. anTimoni (stibiumi). movercxlisfro-moTeTro mbrwyinvale liTonia. 

atomuri wona 121,75; simkvrive 6,69 g/sm3, sisale 34 kgZ/mm2, dnobis temperatu-

ra 630,50C. bunebaSi gvxvdeba mineral anTimonitis saxiT. sxva liTonebisgan 

gansxvavebiT gamyarebisas farTovdeba. 

Zvel egvipteSi stibiumis krialas (Sb2S3) fxvnili, `mesten~-is 

saxelwodebiT, ixmareboda kosmetikuri daniSnulebiT. saberZneTSi cnobili 

gaxda `stibi~-is formiT (aqedan laTinuri stibium), SuasaukuneebSi Cndeba 

stibiumis aRmniSvneli forma anTimoni (antimonium). 

uZvelesi droidan gamoiyeneboda rogorc spilenZis fuZeze miRebuli 

Senadnobis ligaturis Semadgeneli elementi (anTimoniani brinjao); sufTa 

liTonuri anTimonisgan mzaddeboda Sinamomsaxurebis sagnebi (WurWeli), 

samkauli. 



 77

Tanamedrove poligrafiul warmoebaSi anTimoni ixmareba tyvia-kalis 

SenadnobebSi (anTimoniani Senadnobi zustad avsebs formas). rogorc 

istoriul warsulSi, ise Tanamedrove pirobebSi, anTimoni asrulebda da 

asrulebs pigmentwarmomqmneli elementis daniSnulebas (anTimonTan erTad 

mzaddeba araorganuli da organuli warmoSobis maRaldispersuli, 

mravalgvar ferTa speqtris, wyalSi uxsnadi fxvnilebi). 

8. rCilva 

liTonis nivTis detalebis SeerTeba myar mdgomareobaSi, gamdnari 

Senadnobebis (sarCilis) saSualebiT, sruldeba rCilvis procesiT. 

sarCilebis dnobis temperatura dabalia SesaerTebeli liTonis nawilebis 

dnobis temperaturaze. rCilvisas Txevad sarCilsa da SesaerTebeli myari 

liTonis detalebs Soris mimdinareobs urTierTgaxsnisa da difuziis 

procesebi, ris Sedegadac gaciebis Semdeg SesaerTebel nawilebs Soris 

miiReba mdgradi SeduRebis adgili. (sur. 8.1). 

 

sur. 8. 1. rCilvis procesi da SeduRebuli nawilis struqtura 

 

rCilvisas, SesareTebeli adgilebidan Jangeuli fenis mocilebis da 

SeduRebis procesis gaaqtiurebis mizniT, gamoiyeneba specialuri qimiuri 

naerTebi mdnobebi (flusebi). arCeven rbili, (dabaltemperaturuli) rCil-

vas (4500C temperaturis qveviT) da magari (maRaltemperaturuli 500 - 650 0C 

temperaturis zeviT) rCilvis meTods.  
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rCilvis procesSi gaTvaliswinebulia Semdegi pirobebi: 

1. sarCilis dnobis temperatura 50-100
0
C-iT dabalia SesaerTebeli ZiriTadi 

liTonis dnobis temperaturaze. 2. Txevadi sarCili kargad unda ganTavsdes 

da moicvas misarCilavi nawilebis zedapiri. 3. rCilviT SesaerTebeli 

detalebis mTliani dafarvis uzrunvelyofisa da gamdnari sarCilis 

zedapiruli daWimulobis moxsnis mizniT, saWiroa saTanado 

temperaturamde gaxurdes SesaerTebeli detalebi. 

uZvelesi droidan Zvirfasi liTonebisgan damzadebuli nakeTobebis 

didi nawili miiReboda rCilvis meTodis gamoyenebiT, sadac ixmareboda 

Sesabamisi liTonis amalgama. SeerTebis nawilebis optimaluri gaxurebisas 

miiReboda erTgvarovani struqturis mqone SeduReba.  

8.1. sarCilebi 

rbili sarCilebi ZiriTadad miRebulia kala-tyviis orkomponentiani 

sistemis SenadnobTa bazaze. Cveulebriv gamoiyeneba sarCilebi 50-60% kalis 

SemcvelobiT. cnobilia gansakuTrebuli dabalmdnadi sarCili „vudis“ 

saxelwodebiT (Bi-4 nawili +Pb 2 nawili +Sn 1 nawili +Cd 1 nawili) misi 

dnobis temperatura 610C -ia. 

sarestavracio praqtikaSi kargi Sedegebia miRweuli galiumis fuZeze 

miRebuli sarCilebis gamoyenebiT. Seqmnilia sarCilebi, romlebic qimiurad 

axloa oqros dabali sinjis SenadnobebTan (375, 585, 750 sinjebi) Senadnobis 

komponentebTan da malegirebel elementebTan damokidebulebiT miRebuli 

sarCilebis dnobis temperatura 450-6500C-is zRvrebSi icvleba. ZiriTadi 

komponentebis galiumis da oqros garda aseTi Senadnobis SedgenilobaSi 

Sedis spilenZi, vercxli, nikeli, kala da sxva elementebi. galiumis fuZeze 

miRbuli sarCilebi gamyarebisas farTovdebian da ganapirobeben SesaerTe-

beli nawilis srul Sevsebas.  

saiuveliro praqtikaSi miRebulia vercxlis da oqros sarCilebi, 

romlebic teqnologiurd magar (maRalmdnad) SenaerTebs ganekuTvneba. maT 

axasiaTebT SedarebiT maRali simtkice, Sesabamisi plastikuroba da koro-

ziamedegoba. vercxlis sarCilebis fuZea vercxlis da spilenZis orkompo-

nentiani Senadnobebi, romelsac emateba TuTia, nikeli, kadmiumi, kala. am 
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elementebis damatebiT regulirdeba sarCilis fizikur-meqanikuri da 

teqnologiuri monacemebi (dnobis temperatura, simtkice da sxva). oqros 

sarCilebis fuZea oqro-vercxli-spilenZis samkomponentiani Senadnobi, 

TuTiis, kadmiumis da nikelis damatebiT. cxrilis saxiT mocemulia vercx-

lis da oqros zogierTi sarCilis qimiur-teqnologiuri monacemebi (cx. 8.1.). 

cxrili 8.1. 

Qqimiuri Sedgeniloba, % 

Ag Au Cu Zn Cd Ni 

sarCilis 
marka 

vercxlis sarCilebi 

samuSao 
temperatura 

t0C 

ПСр80 80 - 12.4 7.6 - - 800 

ПСр70 70 - 26.4 3.6 - - 770 

ПСр60 60 - 24.8 15.2 - - 750 

ПСр50 50 - 50 - - - 850 

ПСр50К 50 - 16 16 18 - 650 

ПСр25 25 - 40 35 - - 780 

ПСр10 10 - 53 37 - - 850 

 yviTeli oqros sarCilebi  

ПЗл375 37,5 37.5 25.0 - - - 870 

 28,5 37.5 30.0 4.0 - - 850 

ПЗл500 30,0 50.0 20.0 - - - 880 

 25,0 50.0 18.7 6.3 - - 830 

 20,0 50.0 20.0 - 10.0 - 750 

ПЗл583 18,0 58.3 15.0 - 8.4 - 840 

 12,5 58.3 26.2 3.0 10.0 - 780 

ПЗл750 3,0 75.0 10.0 - 12.0 - 740 

 6,2 75.0 10.4 1.5 6.9 - 760 

 TeTri oqros sarCilebi  

ПЗл583 25.0 58.0 - - 17.0 - 1000 

 14.7 58.3 11.0 8.0 - 8.0 860 

ПЗл750 13.0 75.0 - - 12.0 - 1000 

 7.0 75.0 6.0 8.0 - 4.0 850 
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saiuveliro nakeTobaTa damzadebisas, sargebloben ZiriTadi liTonis 

sinjis Sesabamisi qimiuri Sedgenilobis da markis sarCilebiT. sarCilis 

momzadebisas daculia SenadnobTa miRebis ZiriTadi dnobis sqema: pirvelad 

miiReba SedarebiT Zneldnobadi liTonebis narevi (oqro, vercxli, 

spilenZi), romelsac emateba advildnobadi liTonebis mdgenelebi (TuTia, 

kadmiumi). sarCilis erTgvarovani Txevadi masa Camosxmis Semdeg iglineba, 

iWreba da rCilvis dros daculia ZiriTadi liTonis da sarCilis fenaTa 

Ztonalobis Sesabmisoba. Tanamedrove saiuveliro sarCilebis garda, 

cnobilia Zvelad gamoyenebuli Senadnobebi vercxlis da oqros nivTebis 

dasamuSaveblad. Zveli vercxlis sarCilebi miRebulia vercxlis, spilenZis, 

TuTiis da kadmiumis Senadnobebis saxiT. oqros sarCilebi damzadebulia 

oqros, vercxlis da spilenZis bazaze, kadmiumis damatebiT. (cxrili 8.2.) 

cx. 8.2. 

elementTa woniTi Sedgeniloba (grami) ## 

Ag Au Cu Zn Cd 

 vercxlis sarCilebi 

1 (96sinji) 4,0 - 1.0 - - 

2 3.0 - 1.0 - - 

3 10.0 - 10.0 1.0 - 

4 5.0 - 4.0 - 1.0 

5 (84sinji) 3,0 - 1.0 1.0 - 

 oqros sarCilebi 94.92 da 84 sinjis oqrosaTvis 

1 9.0 (96 sinji) 37.0 - - - 

2 3.0 75.0 10.0 - 12.0 

3 2.0 6.0 1.0 - - 

4 1.0 4.0 1.0 - - 

 oqros sarCilebi 72 sinjis oqrosaTvis 

1 9.0 (96 sinji) 16.0 8.0 - - 

2 1.5 2.5 1.0 - - 

3 3.0 (72 sinji) 16.0 1.0 - - 

4 2.0 9.0 1.0 - - 
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 oqros sarCilebi 56 sinjis oqrosaTvis 

1 1.0 (96 sinji) 6.0 2.0 - 1.5 

2 2.5 9.0 3.0 - 2.0 

3 4.0 (56 sinji) 16.0 1.0 - - 

4 1.0 3.0 1.0 - - 

 

8.2. mdnobebi (flusi) 

rCilvis procesSi SesaerTebeli liTonis detalebis gaxurebisas mis 

zedapirze warmoiqmneba oqsiduri afskis fena. rCilvis win oqsidebi meqani-

kuri wmendiT scildebian liTonis zedapirs. maTi narCenebis bolomde 

mocilebisa da axali oqsidis fenis warmoqmnis SeCerebis SesaZleblobis 

garantiiT gamoiyeneba mdnobebi. maTi moqmedebis mizania:  

1. SesaerTebeli liTonis zedapiridan gaxsnas da moacilos oqsiduri fena. 

2. daicvas rCilvisTvis gankuTvnili zedapiri da sarCili oqsidaciisagan. 

3.  gazardos sarCilis Txevaddenadoba. 

vercxlis, oqros da maTi Senadnobebis rCilvisaTvis universaluri 

mdnobia borakis (tetraborismJava natriumis marili Na2B4O7⋅10H2O) da 

boris mJavis (H3BO3) narevis pasta (1:1 proporciiT). pasta mzaddeba aRniSnu-

li mdgenelebis Tanabari proporciis masis, gamoxdil wyalSi duRilis 

Sedegad miRebuli myari fazis damuSavebiT. rbili sarCilebisTvis reko-

mendebulia Semdegi mdnobebi: 

1.  qloriani TuTia (ZnCl2). warmoadgens TeTri feris marils, kargad 

ixsneba wyalSi, higroskopiulia. 2830C temperaturaze gaxurebiT gvaZlevs 

Txevaddenad masas, romelic asrulebs mdnobis daniSnulebas.  

2. sarCili siTxe. marilmJavaSi TuTiis gaxsniT miRebuli gadajere-

buli xsnari, ganzavebuli 1:1 proporciiT wyalSi gvaZlevs rbili 

sarCilebisTvis optimaluri Tvisebebis siTxes.  

3.  kanifoli (C20H30O2) warmoadgens yviTeli feris fisovan nivTierebas, 

romelic 100-2000C temperaturis pirobebSi gamoiyeneba mdnobis funqciiT. 
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9. liTonis nakeTobaTa zedapiruli damuSaveba 

9.1. mosevadeba 

vercxlis da oqros nivTebis dekoratiuli damuSavebis uZvelesi meTo-

dia mosevadeba. sevada warmoadgens vercxlis, spilenZis da tyviis sulfi-

debis Senadnobs. misi feri icvleba Semadgeneli komponentebis Semcvelobis 

mixedviT da Rebulobs ruxidan - Sav tonalobamde Seferilobas.  

mosevadebis procesi warmoadgens gravirebuli Weduri liTonis 

zedapirze Sesrulebuli naxatis (naxazis) sevadiT Sevsebis xelovnebas. 

liTonis zedapiris momzadebuli nawili amoivseba sevadis fxvniliT da 

dasamuSavebeli nivTi xurdeba sevadis masis gadnobamde. Txevadi masa avsebs 

liTonis zedapirze momzadebuli naxazis amoRrmavebul sivrces da civdeba 

masTan erTad. sevadis Senadnobis liTonis zedapirTan qimiuri 

urTierqmedebis Sedegad miiRweva mtkice kavSiri liTonTan.  

sevadis SedgenilobaSi zogjer SehyavT bismuti da kala. mdnobebad 

gamoiyeneba boraki da amoniumis qloridi. Sedgenilobis, feris da 

bzinvarebis mixedviT cnobilia sevadis sxvadasxva saxeoba (cx. 9.1.) 

cxrili 9.1. 

Semadgeneli komponentebi, w/proporciiT  

# Ag Cu Pb Bi S boraki NH4Cl 

1 3.0 1.0 3.0 - - - - 

2 2.0 4.5 4.5 - 24.0 1.0 - 

3 2.0 5.0 3.0 - 24.0 1.0 - 

4 1.0 2.0 3.0 - 12.0 1.0 - 

5 1.0 4.5 7.5 - 37.5 - 1.2 

6 9.0 1.0 1.0 1.0 30.0 - - 

 

mosevadebisTvis gankuTvnili nivTis zedapirze saWiroa mkveTrad 

gamosaxuli, gravirebuli suraTi, gasufTavebuli da gaprialebuli 

liToni. sevadis da flusis fafiseburi masa daitaneba mosevadebisTvis 

gankuTvnili liTonis zedapirze, Sreba da Semdeg xurdeba RumelSi 300-

4000С temperaturaze, sevadis masis gadnobamde. Semdeg damuSavebuli 
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mosevadebuli liTonis zedapiri ixexeba, sufTavdeba da prialdeba. 

rogorc wesi, sevadiT muSavdeba maRali sinjis vercxlisagan damzadebuli 

nivTebi (875, 920 sinjis masala). oqros zedapirze misi gogirdTan aramyari 

SeerTebis gamo, sevada ar daitaneba. misi aucileblobis SemTxvevaSi, sevada 

oqroze magrdeba vercxlis Sualeduri fenis gamoyenebiT, romelic 

Tavsdeba sevadis fenasa da gravirebuli oqros zedapirs Soris.  

9.2. mominanqreba 

minanqris teqnologiis ganviTarebis istoria misi gamoyenebis farTo 

sferos warmoadgens. uZvelesi droidan dRemde am xelovnebam Secnoba - 

aTvisebis mravali safexuri gaiara da mravalsaxovani nimuSebi dagvitova, 

umciresi da umartivesi saiuveliro nawarmidan didi formis nivTebis 

CaTvliT. minanqriT Sesrulebuli xelovnebis nimuSebi ramdenadme Secvlili 

formiT da SinaarsiT dRes farTod gamoiyeneba Tanamedrove saiuveliro 

warmoebaSi, suvenirebis saxiT da interieris dekoratiuli gaformebisTvis. 

gansakuTrebiT farTo daniSnulebiT vrceldeba dixruli minanqris warmoeba. 

yvela saxeobis minanqari (ferweruli, zednadebi, Rrmuli, vitraJuli, 

tixruli) damoukideblad maTi daniSnulebisa mzaddeba saerTo teqnolo-

giuri reJimiT da individualuri teqnikiT, romelic iTvaliswinebs Termul 

damuSavebas (eleqtroRumeli, airis ali) temperaturul reJims (erTjeradi, 

mravaljeradi gamowviT) da gamowvis Semdgom zedapirul damuSavebas 

(abraziuli xexva, polireba). 

9.2.1. mosaminanqrebeli liTonebi (Senadnobebi) 

minanqris dafarvis procesi warmoadgens mosaminanqrebeli nakeTobis 

zedapirze minanqris Slikeris (sveli dafarva), an minanqris fxvnilisa da 

wvrildispersuli pudris (mSrali dafarva) datanas (ganTavsebas), Semdgomi 

Termuli DamuSavebiT. dafarvis procesi gansazRvravs minanqris masis fenis 

sisqes da erTgvarovnebas, damokidebulia mosaminanqrebeli liTonis 

Tvisebebze da dasafaravi zedapiris momzadebis xarisxze.  

Tanamedrove mominanqrebuli nawarmis misaRebad gamoiyeneba: Savi 

(foladi, Tuji), feradi (alumini, titani, spilenZi da misi Senadnobebi), da 

Zvirfasi liTonebi (vercxli, oqro). farTo sferos moicavs teqnikuri da 
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specialuri daniSnulebis minanqari (WurWeli, aparatura, samSeneblo 

detalebi, qimiuri samedicino mrewveloba da sxva). 

dekoratiuli mominanqrebisaTvis gamoiyeneba feradi da Zvirfasi 

liTonebisagan Senadnobebis gansakuTrebuli nawili, romelTa fuZeze miRe-

buli nawarmi uZvelesi droidan aris cnobili. spilenZis Senadnobebidan 

ufro xSirad mosaminanqreblad gamoiyeneba tompaki, TiTberis jgufis Sena-

dnobebis cnobili masala. Zvirfasi liTonebis Senadnobebidan ZiriTadad 

ixmareba 950, 920 da 750 sinjis oqro da 450-920 sinjis vercxli (cx. 9.2.1) 

mominanqrebis procesis srulyofili Sedegebis misaRwevad gasaTvalis-

winebelia liTonuri nawilis fizikur-qimiuri monacemebi: fuZis metalis 

(Senadnobis) dnobis temperatura (Cu-10830С, Ag-9160С, Au-10630С), gafarToebis 

koeficienti (specialuri minanqriT), minarevi elementebis mizeruli 

Semcveloba (spilenZisaTvis tyvia - 0,06%, rkina - 0,05%, nikeli - 0,02%).  

spilenZis zedapiris feri gavlenas axdens gamWvirvale minanqris 

Seferilobaze (gamowvis dros warmoqmnili spilenZis oqsidi mwvaned 

Rebavs, rogorc gamWvirvale ise daxSul minanqars), amdenad aucilebelia 

Sualeduri fenis gamoyeneba. tompakisgan gansxvavebiT, TuTiis Semcvelobis 

gazrda TiTberSi minanqris zedapirze airbuStebis warmoqmnas uwyobs xels, 

minarevebis momateba an liTonis zedapiris damuSavebis (mowamvlis 

defeqtebi). minanqris tkeCvas da bzarebis gaCenas iwvevs (saWiro xdeba 

TiTberis fuZis zedapiris spilenZis gamdidreba minarevebis mJaveebSi 

gaxnis meTodiT, an galvanuri mospilenZebiT). sufTa, plastikuri spilenZis 

fuZe, minanqarTan erTad dabali siCqariT gacivebisas (gamyarebisas) 

daZabulobis warmoqmnis saSiSroebas xsnis (cx. 9.2.1.) 

vercxlis Senadnobebis gamoyenebis SemTxvevaSi, yuradReba eqceva maTi 

lRobis dabal temperaturas (Ag/Cu evteqtikis dnobis temperaturaa 8000С), 

agreTve maRali gafarToebis koeficients raTa mominanqrebuli zedapiri 

daculi iqnes bzarebisagan, liTonuri nawilis SesaZlo deformaciis gamo. 

vercxlis fuZeze xSirad daitaneba minanqris Sualeduri fena, rac icavs 

ZiriTad safars zedmeti moyviTalo Seferilobisagan. 
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cxrili 9.2.1. 

qimiuri Sedgeniloba, % # Senadnobis sinji 

Cu Ag Au Pb Fe Bi Zn 

1 TiTberi (96) 95-97 - - 0.02 0.01 0.002 3-5 

2 TiTberi (90) 87-91 - - 0.03 0.01 0.002 9,0-13,0 

3 vercxli (920-950) 5.0-8.0 92.0-95.0 0.1 0.005 0.01 0.005 - 

4 oqro (950) 2.0-2.5 2.0-2.5 95.0 0.005 0.01 0.003 - 

5 oqro (920) 4.0-4.5 3.5-4.0 92.0 0.005 0.01 0.003 - 

6 Ooqro (750) - 25.0 75.0 0.005 0.01 0.005 - 

 

sauveliro oqro da misi sxvadasxva sinjis Senadnobebi warmoadgens 

karg fuZes mxatvruli minanqrisaTvis. oqros moyviTalo tonaloba 

gansxvavebul gavlenas axdens gamWvirvale minanqaris ferTa gamis Seqmnaze, 

rac regulirdeba datanili minanqris sisqis Sesabamisad.  

9.2.2. liTonis fuZis momzadeba mominanqrebisaTvis 

mominanqrebis maRali xarisxi ganpirobebulia fuZis liTonuri zedapi-

ris idealuri momzadebiT. liTonuri nawilis zedapiris damuSaveba saWi-

roa minanqarsa da liTons Soris mWidro SeWidulobis ganxorcielebi-

saTvis. amasTan, liTonis zedapirs scildeba (iwmindeba) masze arsebuli 

organlui da araorganuli nadebebi (naerTebi), romlebic aferxebs momi-

nanqrebis process. nakeTobis formisa da zomebis Camoyalibebis (Seqmnis) 

Semdeg, xdeba zedapiris Sesabmisi damuSaveba, rac damokidebulia liTonis 

bunebaze da zedapiris fizikur-meqanikur monacemebze.  

nebismieri sinjis oqros zedapiris momzadeba moicavs procedurebis 

kompleqss: 1. gamowvas (600-7000C temperaturaze, 15-20 wuTis ganmalobaSi); 2. 

„gaTeTrebas“ (damuSavebas 9-12%-iani gogirdmJavas xsnarSi, 50-600C 

temperaturaze, 5-10 wuTis ganmavlobaSi); 3. garecxvas, gaxexvas (TiTberis 

jagrisiT da sodis xsnariT; 4. meorad gamowvas. 

vercxlis Senadnobis zedapiris momzadebisas oqros masalis analo-

giurad, mowva-gaTeTreba garecxvis Semdeg, zedapiri muSavdeba koncentri-

rebul azotmJavaSi (1 wuTis ganmavlobaSi - 2-jer, Sualeduri recxviT da 
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kracirebiT). sabolood vercxlis zedapiri eqvemdebareba meorad gamowvas 

(8000C temperaturaze, 1-2 wuTis dayovnebiT). 

spilenZis masalis zedapiruli momzadeba oqros analogiuria, saWiroebis 

SemTxvevaSi „gaTeTrebis“ Semdeg amuSaveben Zlieri koncentrirebuli mJavebis 

narevSi (marilmJava+gogirdmJava+azotmJava, azotmJava proporciiT: 0,2:1:2).  

9.2.3. minanqriT dafarvis meTodebi 

sawarmoo pirobebSi minanqris datana xorcieldeba meqanizebuli 

saSualebebiT (avtomaturi dafarviT), individualuri SemoqmedebiTi 

samuSaoebisas - sruldeba xeliT. orive SemTxvevaSi upiratesoba eniWeba 

sveli dafarvis meTods.  

mominanqrebis procesis daniSnuleba fuZe liTonis zedapirze 

datanili minanqris masis galRobaa. mominanqrebis teqnologiuri sqemidan 

gamomdinare, ZiriTadi operaciebis SerCeva ganisazRvreba fuZe liToniT da 

minanqris datana gamowvis procesis ricxviT (erTfeniani, orfeniani, 

mravalfeniani dataniT da erTjeradi, orjeradi, mravaljeradi gamowviT). 

mominanqrebis teqnologiuri sqema moicavs fuZe metalis momzadebas 

minanqris datanis, Srobis, gamowvis da safaris zedapiruli damuSavebis 

procesebs, romelic SeiZleba ganmeordes Sesrulebis saxis (meTodis) 

Sesabamisad. (sur. 9.2.3.) 

 

sur. 9.2.3. mominanqrebis procesi. minanqris saxe: 

a. amoRrmavebuli, b. tixruli, g. ferweruli. 
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mominanqrebuli spilenZi, vercxli, oqro da maTi Senadnobebi, ZiriTa-

dad saeklesio da mxatvruli nakeTobebis, samkaulisa da saiuveliro 

nawarmis dasamzadeblad gamoiyeneba, aRniSnuli liTonebis maRali dnobis 

temperatura icavs damzadebuli fuZis, formis mTlianobas gamowvis 

procesSi Termuli zemoqmedebisagan (700-9000C). 

spilenZi da misi Senadnobebi farTod gamoiyeneba mxatvrul mominanqre-

baSi, masalis siiafis, oqros imitaciebis, Sesabamis ferTa gamis oqrosTan 

msgavsebis da dnobis maRali temperaturis (10830C) gamo. mominanqrebis 

procesSi minanqarSi gaxsnili spilenZis oqsidi fers ucvlis rogorc 

gamWvirvale, ise daxSul minanqars (mwvane Seferiloba). amdenad garkve-

ulad cvlis SrCeul ferTa gamas.  

vercxli, neitraluri Seferilobis gamo warmatebiT gamoiyeneba gamWvi-

rvale minanqrisaTvis. vercxlis Senadnobebidan SedarebiT maRali dnobis 

temperaturiT (10200C) da simtkicis ukeTesi maCveneblebiT gamoirCeva 925 

sinjis masala (Ag – 92,5% Cu – 75%) zogierTi Sedgenilobis minanqari qimiuri 

reagirebis gamo (yviTeli feris warmoqmniT) mizanSewonilia Sualeduri 

feris datana. 

oqro saukeTeso liTonia mxatvruli mominanqrebisaTvis. dabali 

sisalis gamo, praqtikaSi farTod gamoiyeneba oqros fuZeze miRebuli ori 

an sam komponentiani Senadnobebi (Au – Ag, Au – Cu, Au - Ag – Cu) oqros 

SenadnobTa ferTa gama did gavlenas axdens ufero da ferad gamWirvale 

ferad minanqarze. Zvirfasi mominanqrebuli sauvelerio nawarmis dasamza-

deblad efeqturia oqros 950-sinjis masala (Au-95%, Ag-2%, Cu-3%). mxatvrul 

minanqarSi ZiriTadad iyeneben oqros 920 sinjis Senadnobs (Au-92%, Ag-3-5%, 

Cu-3,5%). legirebuli vercxliT gaumjobesebuli dabali sinjis oqros 

Senadnobebi farTod ixmareba maTi SedarebiT siaafisa da meqanikuri 

maxasiaTeblebis gamo (Au-66,7%, Ag-25%, Cu-8,3%;  Au-66,7%, Ag-30%, Cu-3,3%). 

9.3. mooqroveba movercxvla 

furclovani oqros (qandas) masalis xelovnebis nimuSebis dafarva 

istoriulad warmoadgenda nakeTobis gansakuTrebuli Semkobis Tavisebur 

saxes.  
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qanda (сусаль, aqedan сусальное золото) mzaddeboba umciresi sisqis furclo-

vani oqros masalisagan, nivTis zedapiris dekoratiuli gawyoba-dafarvis 

daniSnulebiT (cnobilia „qanda vercxli“, kalis fuZeze miRebuli Senadnobi: 

Sn-91%, Zn-8,3%, Po-0,7% gamoiyeneba rogorc vercxlis Semcvleli). 

 oqros rogorc erT-erTi Zvirad Rirebuli liTonis, masiuri gamo-

yenebis siZviriTganapiroba misi imitaciis Sesabamisi rTuli teqnologiis 

Seqmnis aucilebloba. oqros masalis Txeli feniT ifareba xis, liTonis, 

Zvlis, xelovnebis nimuSebi. Tu uZvelesi arqeologiuri nivTebi dafarulia 

sakmaod didi sisqis oqros feniT, momdevno periodis inventaris 

mooqrovebisaTvis saWiro iyo oqros masis raodenoba TandaTan mcirdeba da 

Tanamedrove saiuveliro nawarmisaTvis niSandoblivia naxevrad gamWirvale 

mooqrovili zedapiruli fenis Seqmnis teqnologiuri sqemis gamoyeneba.  

mooqroeba tardeba idealurad damuSavebul myar zedapirze mooqrou-

li nivTisaTvis aucilebeli dekoratiuli faseulobis Seqmnis mizniT, misi 

zedapiri ifareba sxvadasxva laqebiT. sufTa oqros masalis garda gansaku-

Trebuli sxivuri efeqtebis misaRwevad gamoiyeneba mwvane oqro (oqro 

vercxlis Senadnobi), wiTeli oqro (oqro spilenZis Senadnobi). nivTis 

sawyisi feris sruli imitaciisaTvis oqros emateba patinirebuli spilenZi. 

mooqroveba - movercxlis procesi moicavs rTul teqnologiur sqemas 

da aerTianebs ramodenime operacias: zedapiris damuSavebas, nivTze 

specialuri safaris (levkasis) datanas, oqros (vercxlis) dafenas da 

dekoratiul mopirkeTebas. 

meqanikuri meTodiT mooqroebisas (movercxlisas) nivTis zedapirze 

oqrosfena daitaneba webos an zeTis gamoyenebiT. pirvel SemTxvevaSi miiReba 

sxvadasxva tonalobis da siprialis mqone mooqrovili sarkisebri zedapiri. 

zeTovani mooqrovebiT miRebuli zedapiri SedarebiT mtkicea da wyalgaumta-

ria, magram erTtipiuri SuqferSi da naklebi brwyinvalebiT. mooqrovebisaT-

vis ixmareba furclovani 96 sinjis oqros masala (Au-96%, Ag-2%, Cu-2%), 

iSviaTad 75 sinjis oqroc (Au-75%, Ag-25%). mooqrovil istoriul nivTebze 

ZirTiadad gamoyenebulia wiTeli oqro. nivTebi dafarulia agreTve 

movercxlili dekoratiuli feniT. brinjaos nivTebis zedapiris mooqroeba, 

movercxla, liTonis fuZeze miRebuli esqponantis damuSavebis Zveli 
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meTodebia. is amSvenebs istoriis da kulturis araerT nimuSs. saukuneebis 

ganmavlobaSi nivTis zedapiris mooqroeba xdeboba amagamirebiT (oqros da 

vercxlis wylis SenadnobebiT). spilenZis, brinjaos, vercxlis nivTebi ifa-

reboda vercxliswylis amalgamis xsnariT, romelic temperaturuli damuSa-

vebis Semdeg nivTze tovebda Ria mbzinav oqros fenas, miiReboda mooqrovi-

li zedapiri (amalgamaciis Sedegad dafaruli zedapiri Sedgeba sami fenisa-

gan spilenZisagan, spilenZ-oqros binaruli Senadnobisgan da oqrosgan).  

mooqroeba - movercxlis Tanamedrove meTodia eleqtroqimiuri 

damuSaveba, romelic Sedgeba zedapiruli mosamzadebeli da eleqtrolizis 

procesebisgan. zedapiruli dafarvisTvis nivTi eqvemdebareba montaJs, 

rCilvas, meqanikur damuSavebas da zedapiris qimiuri gaaqtiurebis process 

(susti mowamvla reaqtiviT, zedapiruli oqsiduri fenis mocilebis mizniT. 

mooqrovebis eleqtrolitebi ori tipisaa: cianiduri (qimiurad Tavisufali 

cianidebiT - tute, neitraluri da mJave reaqciiT) da aracianiduri. maT 

Soris karg Sedegebs iZleva mJava eleqtrolitebi, sadac mJava garemo 

daculia organuli mJavebis gamoyenebiT.  

 

sur. 9.3.1. mooqroeba - movercxlis galvanoteqnika 

(eleqtrolituri abazanis mowyobiloba) 
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movercxlis meTodis cianiduri eleqtolitebisaTvis ZiriTadi kompo-

nentia vercxlis kompleqsuri marili. aracianiduri eleqtrolitebisaTvis 

kargi Sedegebia miRebuli pirofosfaturi xsnarebiT, zedapiris wvrilkris-

taluri fenovani dafarvis meqanizmiT. SedarebiT myari da erTgvarovani 

myari daarvisTvis eleqtrolits emateba Jelatini, natriumis ftoridi da 

sxva reaqtivebi. (sur. 9.3.1).  

Tanamedrove sarestavracio laboratoriul praqtikaSi eleqtroqimi-

urTan erTad gamoiyeneba movercxlis qimiuri meTodi.  

sarestavracio praqtikaSi vxvdebiT agreTve dekoratiuli dafarvis 

imitacias, saerTo mooqroebis da mooqrouli brinjaos saxiT. mooqroebis 

imitacia tardeba faifuris, xis, liTonis nivTebis zedapirze am mizniT 

gamoiyeneba e.w. „brinjaos saRebavi“ (zeTis laqSi gaxsnili fqvilisebuli 

masa). aRniSnuli kompoziciuri masa nivTis zedapirze qmnis oqros 

imitaciis yviTeli tonalobis fenas Semdegom muSavdeba damcveli siTxiT 

(polibuTilmetakrilitis xsnari qsilolSi); damcveli fena xasiaTdeba 

wyalgaumtarobiT da mdgradobiT atmosferuli moqmedebis mimarT. 

9.4 Zvirfasi (keTilSobili) liTonebis sinjebi 

oqro, vercxli da platina saiuveliro warmoebaSi sufTa saxiT ar 

gamoiyeneba. Cveulebriv saiuveliro nawarmi mzaddeba maTi Senadnobebisagan. 

oqro-vercxlis sistemis Senadnobebi (Au - Ag) qmnian ganusazRvreli 

xsnadobis Canacvlebis myar xsnarebs (waxnagdacentrebuli kuburi gisosis 

Sesabamisad, parametrebiT Au – Da = 4.070Å, Ag – Da = 4.077Å), gvxvdebian 

bunebrivi da xelovnuri saxiT. 

SenadnobTa feri oqrodan vercxlisken icvleba qimiuri Sedgenilobis 

Sesabamisad: Ag = 10 – 20% - yviTeli; Ag 20 – 40% - yviTeli – momwvano; Ag = 50% 

- moyviTalo = TeTri; Ag = 60% da zeviT – TeTri. Senadnobebi xasiaTdebian 

plastikurobiT, WedadobiT da struqturuli erTgvarovnebiT. oqro-vercxlis 

SenadnobTa dnobis temperatura Zevs TiToeuli komponentis dnobis 

temperaturaTa Soris (mag. 580 sinjis oqro dneba 10300C temperaturaze). 

oqro-spilenZis sistemis Senadnobebi (Au-Cu) gvxvdebian bunebrivi da 

xelovnuri saxiT. SedarebiT naklebad bunebaSi, vidre oqro-vercxlis sistemis 
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SemTxvevaSi, ZiriTadad xelovnuri ligaturis saxiT. am sistemis Senadnobebi 

qmnian ganusazRvreli xsnadobis Canacvlebis myar xsnarebs. dabal tempera-

turaze (400 – 4500C) warmoiqmneba ori qimiuri naerTi: AuCu (40–70% Au) da AuCu3 

(22–40%Au). oqro-spilenZis Senadnobis myari xsnari (α) plastikuri da Wedadia. 

AuCu naerTi (γ) ki sali da myifea. ar eqvemdebareba glinvisa da adidvis opera-

ciebs. Sesabamisad misi warmoqmnis Semcvelobis diapazonSi AuCu qimiuri near-

Tis warmoqmna regulirdeba masalis wrTobiT (Senadnobi inarCunebs plas-

tikurobas da erTgvarovnebas). oqro-spilenZis SenadnobTa dnobis temperatura 

calkeuli komponentis dnobis temperaturaze dabalia (mag. 375 sinjis oqro 

dneba 9900C temperaturaze, 580 sinjis oqro 9350C -ze, 800 sinjis oqro 9100C-ze 

da a.S.). 10–15%-ze zeviT spilenZis Semcvelobis oqros Senadnobi Znelad 

muSavdeba sisalis zrdis gamo (cx. 9.4.1), amasTan erTad ar icvleba masalis 

saerTo moculoba. oqro-spilenZis yvela Senadnobi ixseba “mefis araySi~. 

cx. 9.4.1. 

Sedgeniloba, % sisale 

# Au Cu kgZ/mm2HB 
1 100 0 19 
2 96,5 3,5 34,8 
3 87,8 12,2 81,1 
4 79,2 20,8 187,6 
5 75,6 24,4 126,3 
6 71,7 28,3 189,1 
7 58,3 41,7 81,8 
8 50,9 49,1 44,2 
9 47,4 52,6 59,6 

10 35,4 64,6 47,2 
11 25,7 74,3 51,9 
12 0 100 35 

 

samkomponentiani sistemisaTvis (Au–Ag–Cu), cnobilia SedarebiT 

dabalmdnad SenadnobTa ganlagebis adgili da maTi praqtikuli gamoyenebis 

SesaZleblobebi. spilenZis fuZeze miRebul SenadnobebSi SesamCnevia oqros 

da vercxlis araTanabari ganawileba (ZiriTadad grovdebian sxmulis qveda 

nawilSi). samkomponentiani Senadnobebi farTod gamoiyeneba saiuveliro 

warmoebaSi, kargad muSavdeba glinviT da WedurobiT. ZiriTadad gamoiyeneba 

oqros 580 sinjis saxiT, sadac vercxlis Semcveloba 10–25%-ia. 
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saiuveliro warmoebaSi vercxlis Senadnobebis SezRuduli raodenoba 

gamoiyeneba. ZiriTadad ixmareba 875 sinjis vercxli (Ag – 87,5%, Cu -12,5%). 

vercxlis Senadnobebi spilenZTan kargad iWedeba da iglineba. SenadnobTa 

sisale izrdeba malegirebeli elementis damatebis proporciulad (cx. 

9.4.2), dnobis temperatura dabalia TiToeuli komponentis dnobis 

temperaturaze (mag. 800 sinjis vercxli dneba 8200C temperaturaze, 875 

sinjis vercxli 8800C temperaturaze da a.S.). Ag – Cu SenadnobTa ferTa gama 

icvleba brwyinvale TeTridan mowiTalo tonalobamde. 

cx. 9.4.2. 

Sedgeniloba, % sisale 
# 

Ag Cu kgZ/mm2HB 
1 100 0 25 

2 97,6 2,4 33,9 

3 91,9 8,1 51,1 

4 87,2 12,8 51,7 

5 75,9 24,1 52,2 

6 53,1 46,9 52,3 

7 17,9 82,1 55,7 

8 6,6 93,4 58,1 

9 3,3 96,7 43,2 

10 0 100 35 

Zvirfasi liTonebis SenadnobTa sisufTave isazRvreba sinjiT. 

Zvirfasi liTonebis sinjTa faseulobis gansazRvrisaTvis gamoiyeneba 

cifruli gamomsaxvelobiTi sistemebi: metruli, misxlobrivi da karatuli. 

maT Soris arsebuli damokidebuleba mocemulia cxrilis saxiT (cxr. 9.4.3).  

cxrili 9.4.3 

# metruli sinji misxlobrivi sinji karatuli sinji 

1 1000 96 24 
2 958 92 23 
3 916 88 22 
4 875 84 21 
5 750 72 18 
6 583 56 14 
7 500 48 12 
8 375 36 9 

 

saiuveliro nivTebSi Zvirfasi liTonebis Semcvelobis 

gansazRvrisaTvis dadgenilia metruli sinjebis Semdegi sistema: 
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1. oqros nivTebisaTvis – 375, 500, 585, 750, 800, 875, 916, 958. 

2. vercxlis nivTebisaTvis – 750, 800 875. 

3. platinis nivTebisaTvis – 750 950. 

cxrilis saxiT mocemulia sazRvargareTis qveynebis saiuveliro 

oqros mwarmoebeli firmebisaTvis cnobili oqros Senadnobebis qimiuri, 

fizikuri da meqanikuri maxasiaTeblebi (cx. 9.4.4). 

cx. 9.4.4. 

komponentTa woniTi 
nawili 

Au Ag Cu 

 

simkvrive 

g/sm3 

 

sissale 

HB 

 

t dn 

 

standartuli 

feri 

986 0 14 19.1 34 1001 mowiTalo yviTeli  

917 83 0 18.2 30 1057 mkrTali yviTeli 

917 55 28 18.1 48 1035 Ria yviTeli 

917 0 83 17.6 67 957 narinjisferi wiTeli 

900 0 100 17.2 75 948 mowiTalo 

833 167 0 16.5 32 1051 Ria-moyviTalo mwvane  

833 125 12 16.2 64 1025 mkrTali yviTeli 

833 42 125 15.9 109 929 narinjisferi yviTeli 

833 0 167 15.6 116 900 narinjisferi wiTeli 

750 250 0 15.9 32 1038 mkrTali-moyviTalo-mwvane 

750 214 36 15.8 65 1025 Ria moyviTalo-mwvane 

750 167 83 15.6 97 968 momwvano yviTeli 

750 125 125 15.4 130-190 905 Ria yviTeli 

750 0 250 14.8 130-140 898 kaSkaSa wiTeli 

666 210 124 14.5 90 835 Mwvane 

666 83 250 14.2 128 895 mowiTalo 

625 188 187 14.0 122 858 Ria yviTeli 

585 415 0 14.7 45 1030 mkrTali mwvane 

585 356 59 14.0 95-100 980 Ria mwvane 

585 277 138 13.7 115-140 870 Ria-moyviTalo-mwvane 
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585 208 207 13.6 130-160 845 yviTeli 

585 104 311 13.2 120-170 885 mowiTalo yviTeli 

585 80 335 13.1 110-150 907 narinjisferi wiTeli 

585 0 415 13.0 60-85 945 kaSkaSa wiTeli 

500 333 167 13.1 120-180 938 Ria yviTeli 

500 167 333 12.6 130-180 885 muqi yviTeli 

500 71 429 12.3 90-110 905 narinjisebri wiTeli 

333 533 134 12.0 95-170 860 mkrTali mwvane 

333 334 333 11.5 115-155 825 Ria yviTeli 

333 210 457 11.1 90-140 900 yviTeli 

333 167 500 11.1 105-135 904 mowiTalo yviTeli 

333 120 547 10.9 85 790 narinjisebri wiTeli 

 

saiuveliro nawarmze keTdeba sinjis Sesabamisi damRa (mag. oqros 583 

sinji niSnavs, rom Senadnobi Seicavs 583 woniT nawils sufTa oqros 417 

woniT nawils minarev elementebs). rac maRalia sinji miT metia SenadnobSi 

ZiriTadi Zvirfasi liTonis procentuli (woniTi) Semcveloba. Zvirfasi 

liTonebis Semcvelobis mixedviT, Senadnobi SeiZleba iyos dabali an 

maRali sinjis. 

arsebobs Senadnobis sinjis gazomvis sxvadasxva meTodi: qloriani 

oqros xsnariT, sasinji reaqtivebiT, sasinji qvebiT da laboratoriuli 

mufeluri meTodiT. qloriani oqros xsnariT martivad dgindeba Zvirfas 

liTonTa Senadnobebis xarisxi. qloriani oqros xsnaris moTavsebiT gasuf-

Tavebuli Senadnobis zedapirze qlorisa da sasinji liTonis urTierTqme-

debis principze gamoyofili naleqis feriT ganisazRvreba Senadnobis, an 

liTonis xarisxi. Zvirfasi liTonebis da maTi Senadnobebis qloriani 

oqros xsnariT gansazRvruli xarisxobrivi analizis monacemebi mogvyavs 

cxrilSi. (cx. 9.4.5.) 
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cx. 9.4.5. 

## sasinji 

liTonis feri 

Nnaleqis feri gansazRvris 

dro 

liTonis sinji 

1 TeTri muqi mwvane ramodenime 

wami 

sufTa an maRali 

sinjis vercxli 

2 TeTri Savi  30-40 wami kala 

3 Mmoruxo TeTri Fferi ar 

icvleba 

“_____” platina 

4 Mmoruxo TeTri yviTeli 

gardamavali 

Sav ferSi 

ramodenime 

wami 

TuTia 

5 yviTeli  Fferi ar 

icvleba 

“_____” sufTa oqro an 

maRali sinjis 

Senadnobi vercxlTan 

6 yviTeli Yyavisferi muqi “_____” dabali sinjis 

oqros Senadnobi 

vercxlTan an 

spilenZTan 

7 yviTeli Savi 

melnisferi 

“_____” TiTberi  

8 yviTeli-TeTri 

tonalobiT 

Savi  “_____” vercxlis dabali 

sinjis Senadnobi 

spilenZTan 

9 wiTeli 

tonalobiT 

Fferi ar 

icvleba 

“_____” maRali sinjis oqros 

Senadnobi spilenZTan

10 wiTeli Ooqrosferi an 

yavisferi 

“_____” dabali sinjis 

oqros Senadnobi 

spilenZTan 

11 wiTeli Savi-melnisferi “_____” spilenZi 
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10. Zvirfasi liTonebis damuSaveba 

(sawarmoo procesebis ZiriTadi saxeebi) 

saiuveliro saqme mxatvruli Semoqmedebis erT-erTi uZvelesi 

xelovnebaa. Taobidan Taobaze gadadioda oqromWedlobis Sesabamisi 

liTonebisa da Senadnobebis Secnoba - gamoyenebis praqtikul-empiriuli 

codna-gamocdileba, romlis Sedegad Seqmnilma saiuveliro nawarmis 

Sedevrebma dRevandlamde Semoinaxes Zvirfasi liTonebisa da qvebis 

mxatvrul - dekoratiuli damuSavebis ganumeorebeli saxe.  

saiuveliro saqme - mcire formis xelovneba, maRali talantis da 

teqnikuri Sesrulebis zebunebrivi SesaZleblobebis mqone ostatTa xelSi, 

iZenda gansakuTrebul gamomsaxvelobiT da mxatvrul faseulobas. keTil-

Sobili liTonebis da Senadnobebis, Zvirfasi da naxevradZvirfasi qvebiT 

Sedgenili saiuveliro nawarmi gamorCeulia rogorc garegnuli mxatvruli 

efeqtiT, ise SerCeuli masalis gansakuTrebuli fizikur-qimiuri Tvisebe-

biT. amave dros saiuveliro nakeToba gansazRvravda mflobelis socialur 

statuss da iZenda magiur Zalas ritualis SesrulebaSi.  

Tanamedrove saiuveliro warmoeba winaistoriuli da istoriuli pe-

riodebis teqnikur - teqnologiur SesaZleblobaTa mTlian sferos moicavs. 

Zveli iuvelirTa gaerTianeba gadaiqca meqanizirebuli, rTuli teqnolo-

giuri sqemebiT aRWurvil mxatvruli Semoqmedebis mimarTulebad, romelmac 

unda daakmayofilos momavali xelovnebisa da modis moTxovnilebebi. 

saiuveliro warmoebaSi gamoyenebuli masalebidan (liTonebi, arali-

Tonebi, damxmare saSualebebi) gansakuTrebuli mniSvnelobisaa Zvirfasi 

(oqro, vercxli, platinis jgufis elementebi) liTonebi da maTi Senadno-

bebi. rogorc sarestavracio programis Zvirfasi liTonebis nawilSi 

aRiniSna, maTi saxelwodeba iTvaliswinebs srul koroziamedegobas, maRali 

dnobis temperaturas, simkvrives da plastikurobas, ar axasiaTebs alotro-

piuli gardaqmnebi. amave dros gvxiblavs maTi gansakuTrebuli elferi da 

brwyinvaleba (cx. 10.1). 
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cx. 10.1. 

metali kristaluri 
gisosi 

simkvrive 
g/sm3 

dnobis t, 

0C 

sisale  

HB, kg/mm2 

atmosferuli 
oqsidacia 

t0C 

Au K12 19.3 1063 19 ar iJangeba 

Ag K12 10.5 960.5 25 ar iJangeba 

Pt K12 21.5 1769 30 ar iJangeba 

Rh K12 12.5 1963 55 600 

Pd K12 12.2 1550 30 700 

Ir K12 22.4 2447 160 700 

 

Zvirfasi liTonebis Senadnobebi warmoadgenen erTgvarovan myar 

xsnarebs, an maT meqanikur naerTebs. sxvadasxva sinjis Senadnobebis Sesaba-

misi plastikuroba da koroziamedegoba, masalis sisalis da cveTamedego-

bis ukuproporciulia (sinjis indeqsis klebiT, koroziisadmi winaaRmde-

goba mcirdeba da meqanikuri maxasiaTeblebi izrdeba). Zvirfasi liTonebi 

da Senadnobebi gamoirCevian maRali faseulobiT. 

Zvirfasi liTonebis saiuveliro warmoebaSi gamoyenebis karg SesaZle-

blobebs qmnis zemoaRniSnuli maTi fizikur-qimiuri da teqnologiuri 

Tvisebebis erTgvarovneba.  

saiuveliro xelovnebam ganviTarebis rTuli safexurebi ganvlo, sadac 

Camoyalibda Zvirfas liTondamuSavebis cnobili meTodebi (teqnologiuri 

sqema): dnoba, Camosxma, Wedva, glinva, Weduroba, Tegva, adidva, tvifvra, Wra 

(kveTa), Wdeva, gravireba, mosevadeba, mominanqreba, filigrani, cvara, 

aplikacia, inkrustacia da sxva. 

dnoba. saiuveliro warmoebaSi vercxlis da oqros fuZeze miRebuli 

Senadnobebis damzadeba xorcieldeba dnobis procesiT (sur. 10.1.) 
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sur.10.1. sadnobi Rumelebi Zvirfasi liTonebisaTvis 

 

keTilSobili liTonebis SenadnobTa SedgenilobaSi Semavali ele-

mentebi qmnian ligaturas. Zvirfasi liTonebis legirebis mizniT da maTi 

Senadnobebis sawarmoo gansazRvrisaTvis iangariSeba Semadgeneli komponen-

tebis kazmi. sawarmoo drois ekonomiis mizniT, dnobis procesi tardeba 

winaswari gaTvliT TiToeuli komponentis raodenobaze (Zvirfas liTonTa 

Senadnobebis gaTvlis cnobili formulebis mixedviT). moviyvanoT ramode-

nime magaliTi. 

1. mocemulia cnobili Sedgenilobis da wonis dabali da nebismieri 

maRali sinjis Senadnobi. 

misaRebia: gansazRvruli saSualo sinjis Senadnobebi.  

a. warmoebaSia 750 sinjis 50 g. vercxli. ramdeni grami 916 sinjis 

vercxlia saWiro 875 sinjis vercxlis misaRebad? 

gaangariSebisaTvis miRebulia Semdegi pirobiTi aRniSvnebi: 

А - maRali sinjis Senadnobis wona gramebSi. 

Б- saSualo sinjis Senadnobis wona gramebSi. 

В – dabalis sinjis Senadnobis wona gramebSi. 
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Г – maRali sinjis Senadnobis damRa (Sedgeniloba). 

Д – saSualo  sinjis Senadnobis damRa (Sedgeniloba) 

Е – dabali  sinjis Senadnobis damRa (Sedgeniloba) 

Sesabamisad gveqneba:  А - ucnobia 

В – 50 gr. 

Г-916 

Д - 875 

Е – 750 

Semogvaqvs formula А =В (Д-Е): Г-Д.... (1) 

ricxviTi mniSvnelobebis Setanis Semdeg gveqneba: 

А = 50·(875-750): (916-875) = 50·125:41=152,44 gr.� 

e.i. 875 sinjis vercxlis misaRebad 50 gr. 750 sinjis vercxls unda 

daematos 152,44 gr 916 sinjis vercxli. 

b. mocemulia 50 g 375 sinjis oqro. ramdeni grami 958 sinjis oqroa 

saWiro 583 sinjis oqros Senadnobis misaRebad? 

aRniSvnebis gamoyenebiT:  А - ucnobia 

  В – 50 g. 

Г - 958 

Д - 583 

Е – 375 

(1) formulis mixedviT gveqneba: 

А  = 50·(583-375):(958-583) �= 50·208:375 = 27,73 gr. 

e.i. 583 sinjis oqros misaRebad 50 gr. 375 sinjis oqros unda daematos 

27,73 grami 958 sinjis oqros Senadnobi. 
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2. mocemulia Zvirfasi liTonis Senadnobis nebismieri dabali da 

cnobili wonis maRali sinjis nimuSebi. 

misaRebia gansazRvruli saSualo sinjis Senadnobi. 

a. warmoebaSia 40 g. 916 sinjis vercxli. ramdeni grami 750 sinjis 

vercxlia dasamatebeli 800 sinjis misaRebad? 

mocemulobis Tanaxmad:  А – 40g. 

   В – ucnobia 

   Г – 96 

   Д – 800 

   Е – 750 

Semogvaqvs formula В=А·(�Г-Д):(Д-Е) .... (2) 

ricxviTi mniSvnelobis CasmiT miviRebT:  

В = 40·(916-800):(800-750) = 40·116:50 = 464:5 = 92,80gr. 

e.i. 800 sinjis vercxlis Senadnobis misaRebad 40 gr. 96 sinjis 

vercxls saWiroa daematos 92,80 g. 750 sinjis vercxli. 

b. warmoebaSia 40 g. 958 sinjis oqros nimuSi. ramdeni grami 375 

sinjis oqros Senadnobia saWiro 583 sinjis oqros misaRebad?  

mocemulobis Tanaxmad:   А – 40 

 В – ucnobia 

 Г – 958 

 Д – 583 

 Е – 375 

ucnobis gamoTvliT gveqneba: 

 В=А·(Г-Д):Д-Е = 40·(958-583):583-375= 40·475:208=91,3 gr 
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e.i. 583 sinjis oqros Senadnobis misaRebad, 40 gr. 958 sinjis oqros 

nimuSs daemateba 91,3 grami 375 sinjis oqro. 

g. mocemulia 958 sinjis oqro da spilenZi. ramdeni grami mocemuli 

sinjis oqro da spilenZia saWiro 50 grami 583 sinjis oqros gamosadnobad?  

mocemulobis mixedviT      А - ucnobia 

Б - 50 

В - ucnobia  

Г - 958 

Д - 583 

Е - 0  

pirveli ucnobis gamoTvlisaTvis viyenebT formulas 

A = Б·(Д-Е):Г-Е…… (3) 

meore ucnobisaTvis  B = Б-А …. (4) 

ricxviTi mniSvnelobebis CasmiT miviRebT: 

А = 50·�(583-0):958-0=50·583:958=30,43 gr. 

В = 50-30,43=19,57 gr. 

e.i. 50 grami 583 sinjis oqros Senadnobis misaRebad saWiroa 30,43 gr. 

958 sinjis oqro da 19,57 gr. spilenZi. 

3. mocemulia: sxvadasxva sinjis da cnobili wonis ramodenime 

Senadnobi. maT bazaze misaRebia erTi Senadnobi da saWiroa ganisazRvros 

misi sinji.  

a. warmoebaSia: 20 g. 750 sinjis vercxli 

 40 g. 800 sinjis vercxli 

 35 g. 875 sinjis vercxli 

 10 g. 916 sinjis vercxli. 
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rogori sinjis vercxli miiReba maTi Senadnobidan? 

mocemul nimuSebSi gveqneba Semdegi raodenobis sufTa vercxli: 

20 gr. 750 sinjidan = 20·750:1000=15,0 g.� 

40 gr. 800 sinjidan = 40·800:1000=32,0 g.� 

35 gr. 875 sinjidan = 35·875:1000=30,63 g.� 

10 gr. 916 sinjidan = 10·916:1000=9,16 g.� 

sinjebis saerTo wona = 105 g. sufTa vercxli = 86,79 gr. 

miRebuli Senadnobis sinji K = 86,79·1000:105=826,57.� 

mocemuli sinjis Senadnobebi SeiZleba dayvanil iqnes 875 sinjis 

vercxlamde (sufTa vercxlis damatebiT) an 800 sinjis vercxlamde 

(spilenZis damatebiT). 

b. warmoebaSia: 10 g. 375 sinjis oqro 

   18 g. 500 sinjis oqro 

   40 g. 585 sinjis oqro 

rogori sinjis oqros Senadnobi miiReba maT bazaze? 

TiTeul sinjSi gveqneba Semdegi raodenobis sufTa oqro: 

10 gr. 375 sinjidan = 10·375:1000=3,75 gr.� 

18 gr. 500 sinjidan = 18·500:1000=9,0 gr.� 

40 gr. 583 sinjidan = 40·583:1000=23,32 gr.� 

sinjis saerTo wona = 68 g. sufTa oqros raodenoba = 36,07 g. 

miRebuli Senadnobis sinji K=36,07·1000:68=530,4.� 

Wedva, glinva. Zvirfasi liTonebis Wedva mimdinareobs Camosxmul 

zodze, misi plastikurobis gazrdisa da Semdgomi glinviT masalis 

struqturuli gaumjobesebis mizniT. Wedva iwyeba mcire deformaciis qveS 

da TandaTan Zlierdeba drois ganmavlobaSi. Wedvis procesis SualedSi 
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xdeba naWedi liTonis mowva wyalSi gaciebiT. Zvirfasi liTonebis Wedva 

mimdinareobs specialuri CaquCebis saSualebiT. orive mxridan Wedvisa da 

saWiro sisqis namzadis (furclovani namzadis) miRebis Semdeg 

damuSavebuli masala swordeba, iWreba da mzaddeba glinvisTvis (sur. 10.2) 

 

sur. 10.2. samWedlo xelsawyoebi 

 

oqros da vercxlis masalis specialuri sisqis da diametris 

furclebad an mavTulis saxiT damuSaveba mimdinareobs glinvis 

saSualebiT. glinva aris liTonis denadobis principze damyarebuli 

plastikuri deformaciis procesi. mbrunavi glinebis momqedebiT liToni 

ganicdis deformaciis qveS moWimvas (ganivkveTis Semcirebas), gamoWimvas 

(dagrZelebas) da gafarToebas (siganeSi momatebas); glinebs Soris liTonis 

Tanamimdevruli mravalgzis gatarebis Semdeg, miiReba sasurveli profilis 

da sisqis namzadi (sur. 10.3.). 
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sur. 10.3. saglinavi danadgarebi 

 

glinvis TiToeuli ciklis Semdeg (cikli Sedgeba ramodenime gata-

rebisagan) Zvirfasi liTonis masala eqvemdebareba mowvis, mowamvlis, 

recxvis da Srobis process (mowva xsnis „civWedvis“ struqturis elemen-

tebs da gaxurebiT aRadgens liTonis plastikurobas glinvis Semdgomi 

ciklisaTvis. qimiuri mowamvla mimdinareobs 10%-iani mJavis abazanaSi 15-20 

wuTis ganmavlobaSi. recxva xdeba gamdinare wyalSi, namzadi Sreba saSrob 

karadaSi). kalibrebuli glinebis SemTxvevaSi miiReba kvadratuli, mrgvali, 

ovaluri da furclovani namzadi. 

tvifvra. liTonis wnevis damuSavebis procesi - namzadis plastikuri 

deformacia tvifrebis daxmarebiT, rodesac miiRweva maRali sizustis 

sasurveli formis miReba. gamoiyeneba civi (oTaxis temperaturaze) da 

cxeli (gaxurebuli namzadiT) tvifvris meTodebi. miRebuli formis 

mixedviT arCeven furclovani da moculobiTi tvifvris saxes. pirvel 

SemTxvevaSi ixmareba amoWris, gaxvretis, gaRunvis tvifrebi, meore 

SemTxvevaSi gamownexis da ganWolvis tvifrebi (sur. 10.4). 
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sur. 10.4. tvifris saxeebi: a. gamownexis, b. gamoWimvis 

 

saiuveliro warmoebaSi farTod gamoiyeneba civi tvifvris meTodi, is 

gamoirCeva swrafi da SedarebiT martivi teqnologiiT, gamoSvebuli masa-

lis Sesabamisi simtkiciT, nakeTobaTa formis sizustiT da mravalfe-

rovnebiT. civi tvifvris meTodi aerTianebs: 1. moculobiT tvifvras, 

namzadis zedapiris zomebis da gamosaxulebis xarisxis dazustebis mizniT. 

2. Txelkedliani liTonis furclovan namzadze reliefuri gamosaxulebis 

miRebas. 3. sxmuli, mxatvruli Rirebulebis nimuSebidan mcire defeqtebis 

mocilebas. 4. dasrulebuli formis detalis miRebas.  

tvifvriT miRebuli detali an nivTi imeorebs tvifrebze moTavsebuli 

gamosaxulebis zomebs da formas. rTuli formis nakeToba, romlis misa-

Rebad saWiroa didi siRrmiT gamoWimvis procesi, mzaddeba sxvadasxva 

tvifrebze Catarebuli TanmimdevrobiTi damuSavebiT.  

adidva. liTonis civi deformaciis procesi gawelviT, namzadis 

diametris dazustebis an Semcirebis mizniT.  

saiuveliro warmoebaSi mzaddeba mcire diametris mavTuli, romelic 

gamoiyeneba rTuli Semkulobis nakeTobebis da filigranis misaRebad. 
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zodidan miRebuli naWedi, mrgvali formis namzadis glinviT damuSavebuli 

mavTuli (d=4-6 mm) iweleba specialuri adidvis samarjvze, romelzedac 

datanilia, diametris TandaTanobiTi Semcirebis tendenciis mqone xvrelebi 

(filerebi). oqros da vercxlis umciresi diametris mavTulis adidvisaTvis 

ixmareba almasis filerebi (sur. 10.5.). 

 

sur. 10.5. adidva: a. adidvis procesi, b. matrica-fileri 

 

Weduroba (Tegva). liTonis civi WedviT damuSaveba, furclovan masa-

laze moculobiTi, amozneqili da maRali reliefuri gamosaxulebis 

miRebiT. Wedurobis erT-erT saxes warmoadgens Teguri xelovneba. firfi-

tovani liTonis masalis wneviT dasamuSaveblad gamoiyeneba sxvadasxva 

sigrZis (6-10 sm), sisqis (3-5 mm) da formis Tegebi. daniSnulebis mixedviT 

ixmareba sasrialo, sacemi, sakonture Tegebi, damzadebuli nawrTobi 

foladisagan (sur. 10.6a.). 

 

sur. 10.6.  Tegvis xelovneba: a. sxvadasxva daniSnulebis Tegebi, b. Tegvis procesi 
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Weduroba-Tegvis teqnologiuri procesi rTulia. firfita muSavdeba 

orive zedapirze reliefis da gamosaxulebis mixedviT (sur. 10.6.b). mxatv-

ruli Wedurobis mqone nakeToba ZviradRirebulia, masSi gansaxierebulia 

maRalkvalificiuri individualuri liTondamuSavebis unikaluri eleme-

ntebi. Tanamedrove Weduri xelovnebis nimuSebis seriuli gamoSveba 

xorcieldeba tvifvris meTodis gamoyenebiT.  

gravireba. Zvirfasi liTonebisagan damzadebuli nakeTobis zedapiris 

dekoratiuli damuSavebis erT-erTi meTodia gravireba. liTonze naxatis an 

warweris datana xdeba meqanikurad saWreli iaraRiT an qimiuri saSualebiT. 

liTonis gluv zedapirze amokveTili, an qimiurad damuSavebuli naxa-

tia graviura. is warmoadgens naxatis, warweris an ornamentis gamosaxule-

bas, SeiZleba Sedgebodes kompleqsuri rTuli gamosaxulebisagan.  

gravirebuli naxazis WriT (mWreli instrumentebiT) damuSavebisas meqa-

nikurad xdeba liTonis zedapirze winaswar gamosaxuli suraTis konturis 

CaRrmaveba, sasurveli formis profilis da siRrmis nakveTebis amoRebiT. 

naxazis SuqCrdilebis gamosaxvis sizustiT da dasamuSavebeli profilis 

zomebis dacviT meqanikuri gravirebisaTvis ixmareba specialuri saWrisebi 

(sur. 10.7.). 

 

sur. 10.7. gravireba: a. gravirebuli kolxuri culi (Zv.w. me-8s); b. 
gravirebis Tanamedrove formebi da Sesrulebis procesi. 

 

gravireba qimiuri reaqtivebiT mdgomareobs SemdegSi: liTonis dasamu-

Savebel nawilze moTavsebul gruntSi (kanifoli - 22,5%; cvili - 33,5%; 
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gudroni - 44,0%) amoiWreba Sesasrulebeli naxazi. gruntis amoWrili nawi-

lidan liTonis SiSvel zedapirze momqmedeben mJaviT (vercxlis nakeTobis 

zedapiri muSavdeba susti azotmJavis xsnariT, oqros nivTebisaTvis ki 

gamoiyeneba „mefis arayis“ wyalxsnari); gruntis mocilebisa da nivTis 

gamdinare wyliT recxvis Semdeg, liTonis zedapirze rCeba qimiurad 

mowamluli zedapiris gamosaxuleba, romelic gravirebuli naxazis Sesaba-

misia. qimiuri gravireba tardeba ramodenme etapad. 

sevada. vercxlis da oqros nakeTobaTa dekoratiuli damuSavebis uZve-

lesi meTodi. sevada daitaneba winaswar gravirebuli liTonis zedapirze, 

momzadebuli kompoziciis Sesabamisi naxazis mixedviT. sevadas fxvniliT 

amovsebuli gravirebuli zedapiri eqvemdebareba Termuli damuSavebis pro-

cess, sevadis masis gadnobamde. (Txevadi masa srulad avsebs gravirebuli 

liTonis amoRrmavebul sivrces da Semdegom civdeba liTonis zedapirTan 

mtkice kavSiris miRwevamde). dasamuSavebeli nakeTobis zedapirze miiReba 

mkveTrad gamosaxuli mosevadebuli forma, saerTo naxazis Sesabamisi 

suraTi. mosevadebuli liTonis zedapiri ixexeba, sufTavdeba da prialdeba, 

nivTi Rebulobs sasaqonlo produqciis saxes (sur. 10.8.). 

 

sur. 10.8. mosevadebuli WurWeli, daRestani (me-19 s.) 

 

filigrani. (italiuri filum+granum-idan, Zafi + marcvali). miiReba 

Zvirfas liTonTa Zalian mcire diametris mavTulisagan (ori Zafis grexis 
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saSualebiT), maqmaniseburi xlarTulobiT. saxis sizuste, sisufTave, 

calkeuli marcvlovani yulfis gamoyofis silamaze, maRalxarisxovani 

filigranis atributia. cnobilia ori saxis filigrani: rCilvis da 

rCilvis gareSe. filigraniT Semkuli nakeTobis zedapiri xSirad 

mominanqrebulia, sadac minanqari SemosazRvrulia filigranis xazebiT. 

cnobilia uZvelesi filigranis nimuSebi natifi da moculobiTi; 

Tanamedrove filigranis saxe mravalferovania: swori da gluvi, brtyeli 

da mrgvali formebiT (sur. 10.9.) 

 

sur. 10.9. qamris abzinda (vercxli, sevada, filigrani - cvara), daRestani 
(me-19s.) 

 

filigranis rCilvisaTvis gamoiyeneba rbili da magari sarCilebi. pir-

vel SemTxvevaSi magrdeba Cveulebrivi gamyofi filigranis nawili, magari 

sarCilebi ki ixmareba filigranis Sida sivrceSi moTavsebuli gamosaxulebis 

misaRebad. mogvyavs filigranis sarCilebis qimiuri Sedgeniloba (cx. 10.10.). 

cxrili 10.10. 

raodenoba  

## 

 

filigranis sarCili Ag Au Cu 

1 vercxlis (rbili) 68.6 - 31.4 

2 vercxlis (magari) 70.0 - 30.0 

3 oqros (rbili) 27.3 72.7 - 

4 oqros (magari) 20.0 80.0 - 
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filigranis sarCilis legirebisas yuradReba eqceva teqnologiur 

sisufTaves. masSi ar Sedis kala da sarCili muSavdeba gamomwvari borakiT.  

cvara. Zvirfasi da feradi liTonis sferuli (marcvlovani) burTule-

biT Semkobis meTodi (am meTodiT damzadebuli saiuveliro nawarmi). uZve-

lesi filigranis erT-erTi elementia (saxea). gamoiyeneba mravalsaxovani 

zedapiruli dekoris Seqmnis mizniT. elinisturi xanis ZvirfasliTondamu-

Savebis nimuSebi Semkobilia cvaraTi Sedgenili formebiT (varduli, 

samkuTxedi, svastika, piramida da sxva). am periodis oqromWedlobisaTvis 

damaxasiaTebelia samkaulze an torevtuli gaformebis zedapirze sxeulis 

gamosaxva uwesrigod gabneuli cvaras sxvadasxva zomis sferoebiT. cvara 

cnobilia Rrutaniani sferos da savse marcvlebis saxiT. cvara srulde-

boda sami meTodiT: 1. mcire zomis an msubuqi sferuli formis damagrbiT 

organuli (cxoveluri, mcenareuli) webos saSualebiT; 2. saSualo zomis 

sferuli burTulebis dataniT amalgamis gamoyenebiT; 3. cvaras gansxvave-

buli zomis savse burTulebis SeerTebiT zedapirTan rCilvis teqnolo-

giiT; (vercxlis da oqros magari sarCilebis saSualebiT). Tanamedrove 

saiuveliro praqtikaSi gamoiyeneba gansxvavebuli diametris mqone cvaras 

burTulebi (0,8; 1,2; 1,6; 1,8; 2,0; 2,4; 2,8; 3,2 mm). 

Zvirfasi qvebiT Semkoba. saiuveliro warmoebaSi gansakuTrebuli mniSv-

nelobisaa Zvirfasi qvebiT Semkobis procesi. kargad damagrebuli Zvirfasi 

qva gansazRvravs nivTis mxatvrul silamazes da faseulobas. misi Camagre-

bis mixedviT, Zvirfasi qva liTonis budeSi Cerdeba fasonuri da mTliani 

samagrebis saSualebiT. rogorc wesi, brilianti magrdeba platinis, 

platina-vercxlis Senadnobis da TeTri oqros masalisagan damzadebul 

samkaulebze, romelTa zedapiri gvaZlevs sxivis saukeTeso arekvlis 

saSualebas. Zvirfasi qvebiT samkaulze iqmneba individualuri da kompozi-

ciuri ganlagebis mxatvruli, reliefuri saxe.  

saiuveliro saqmeSi arCeven Zvirfasi qvebis Casmis yru, fasonuri 

(samagriani) da webovani Camagrebis saxes. yru CamagrebiT Tvals eZleva 

swori forma da mkveTrad gamoisaxeba kontrastuli ferSexameba Tvalsa da 

metals Soris. amave dros SezRudulia gaumWvirvale masaliT, mxolod 

erTxmrivi (zedapiruli) ganaTebis gamo. fasonuri Camagrebis saxe gamoiye-
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neba praqtikulad yvela formisa da saxis Zvirfasi qvebisaTvis, uzrunvel-

yofs formis xedvas, agreTve ganaTebis mravalmxriobas, tovebs msubuqi, 

aJuruli Semkulobis STabeWdilebas. sayrdeni rkaluri Camagrebisas, 

gamWvirvale Tvali ganaTebuli zeda da qveda sibrtyis mravalTvliani 

kompoziciiT qmnis sanaxaobrivad lamaz mimzidvel efeqts. (sur. 10.10.) 

 

sur. 10.10. Zvirfasi qvebiT Semkobis formebi: a. yru Camagreba; 

b. fasonuri; g. meaqnikur webovani; d. samagrebiani. 

 

cnobilia margalitis, qarvisa da minis TvlebisaTvis kompleqsuri - 

meqanikuri da webovani Camagrebis saxe. 

briliantis  Tvlis sferul fosoSi Casmis Semdeg, Tvalsa da liTonis 

budes Soris SeerTebis simtkicisaTvis, gamoiyeneba SemakavSirebeli webo 

„ciakrini“ (C6H2NO2). 

aplikacia. naxatis, ornamentis, saerTo naxazis da formis Seqmna 

liTonis zedapirze, an liTonis nakeTobaTa zedapirze, imave an gansxva-

vebuli masaliT Txeli figuruli saxis mqone furclovani naWrebis 

miwebebiT, rCilviT da sxva meTodiT. aplikacia uZvelesi droidan gamoiye-

neboda feradi da Zvirfasi liTonis nakeTobaTa zedapiris dasamuSaveblad. 

is warmatebiT sruldeba Tanmedrove saiuveliro nawarmis mxatvruli 

faseulobis Sesaqmnelad (sur. 10.11). 
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sur. 10.11. qamris abzinda(a)da Sesakravebi (b,g); (vercxli, Zvirfasi 

qvebiT Semkoba, filigrani, cvara, aplikacia); daRestani (me-19 s.) 

 

gaxexva – gaprialeba – damqrqaleba. edapiruli damuSavebis es 

gansxvaveuli meTodebi farTod gamoiyeneba saiuveliro nawarmis, saerTod 

mxatvruli sxmulisa da nakeTobaTa gasufTavebisa da saboloo produqciis 

saxiT formirebisaTvis. 

gaxexva mdgomareobs mza produqtis zedapiridan saxexi saSualebebiT 

liTonis umciresi fenis moxsnaSi (2-4 mk), rodesac miiRweva dasamuSavebeli 

farTis sisufTavis maRali (moTxovnilebis Sesabamisi) xarisxi. saxexi 

(abraziuli) masalebi SeiZleba iyos bunebrivi (kvarci, korundi, almasi) da 

xelovnuri (eleqtrokorundi, siliciumis karbidi, boris karbidi an 

nitridi, sinTezuri almasi). 

gaprialebis procesi uzrunvelyofs gaxexil - damuSavebul nakeTobaze 

sarkiseburi gluvi zedapiris miRebas. xexvis meTodisagan gansxvavebiT, 

gaprialebiT liTonis zedapirs cildeba xexvis Sedegad warmoqmnili narCe-

ebi, amave dros xdeba miRebuli swori zedapiris gauToeba-gakrialeba. 

gaprialebisaTvis gamoiyeneba specialuri pastebi (qromis, siliciumis, 

rkinis oqsidebi, parafinis, stearinis, skipidaris, navTis damatebiT), 
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procesis damTavrebis Semdeg nakeTobis wmenda xoriceldeba benzinis, 

spirtis agreTve natrium-kaliumis tutisa da niSaduris spirtis xsnarebSi.  

damqrqaleba warmoadgens nakeTobis zedapiris mxatvruli damuSavebis 

erT-erT operacias. misi daniSnulebaa Seqmnas nivTze sarkisebr-priala da 

mqrqali zedapirebis SerwymiT miRebuli SuqCrdilovani efeqti. xoricel-

eba Tegebis saSualebiT (mqise - xorkliani zedapiris SeqmniT). 

 

11. Zvirfasi da sanakeTo qvebi. 

 bunebaSi cnobilia ramdenime aTasi saxis minerali da qani. maT Soris 

gansakuTrebuli fizikuri TvisebebiT gamoirCevian Zvirfasi da sanakeTo 

qvebi, isini warmoadgenen mineraluri warmoSobis kristalur masas. 

Zvirfasi qvebi gvxvdeba gamWvirvale an lamazi feris tonalobiT. 

xasiaTdebian naTeli brwyinvalebiT, maRali simkvriviT, simagriT (sisaliT), 

sxivgabnevis sisufTaviT da mravalferovnebiT. maTi ZiriTadi daniSnelebaa 

saiuveliro da mxatvruli damuSaveba. dawaxnagebuli Zvirfasi qvebis 

brwyinvaleba ganpirobebulia sxivTa gardatexis maRali maCvenebliT (>1,54) 

da pleoqroizmiT (kristalSi nebismieri mimarTulebiT gavlili sxivis 

gansxvavebuli tonalobiT Seferilobis efeqtiT). 

Zvirfasi qvebis faseuloba ganisazRvreba maTi gavrcelebis iSviaTo-

biT, dawaxnagebis efeqtis RirebulebiT da xarisxovani qvis individualuri 

maxasiaTeblebiT: kristalis sididiT, erTgvarovnebiT da feris silamazis 

ganumeoreblobiT. Zvirfasi qvis Sefaseba xdeba karatebiT (1 karati=200 mg). 

margalitisaTvis Sefasebis erTeulia wonis niSani grani (1 grani = 0,25 

karati = 50 mg). 

sanakeTo qvebi ganekuTvnebian naxevradgamWvirvale an gaumWvirvale 

mineralebs, romlebic xasiaTdebian feradi CanarTebiT da bunebrivi 

kristaluri naxaziT. gamoyenebis sferoa mxatvrul-dekoratiuli panoebi, 

mxatvruli xelovnebis nimuSebi (mozaika, ornamenti). sanakeTo qvebis 

xarisxi ganisazRvreba mopovebis da damuSavebis sirTuliT, individualuri 

TvisebebiT (feri, mineralis saxe). Sefaseba xdeba Sesabamisi wonis da 

masalis klasifikaciis mixedviT. 
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cnobilia Zvirfasi da sanakeTo qvebis klasifikaciis sistema. 

I Zvirfasi qvebis sami klasi: 

1. almasi, safironi, lali, zurmuxti, qrizoberili, keTilSobili 

Spineli, evklazi, margaliti. 

2. topazi, aqvamarini, berili, wiTeli turmalini, ameTisti (muqi 

wiTeli), almandini, opali da sxva. 

3. granati, firuzi, turmalini (poliqromuli), Ria ameTisti, aqati, 

sardioni, qarva, giSeri da sxva. 

II sanakeTo qvebis sami klasi: 

1. nefriti, lazuriti, labradori, azuriti, malaqiti, mTis broli, 

kvarciti, graniti da sxva. 

2. serpantini, obsidiani, marmarilos oniqsi, qarva da sxva. 

3. marmarilo, porfiri, TabaSiri, kvarciti da sxva. 

Zvirfasi da sanakeTo qvebidan calke gamoyofen organuli warmoSobis 

qvebs. organogenuli Zvirfasi qvebia: margaliti, marjani, qarva, giSeri. 

Zvirfasi qvebis imitaciisaTvis gamoiyeneba xelovnuri da sinTezuri 

qvebi, romlebic miiReba specialuri minarevi elementebis SereviT (Cr, Ti, V, 

Fe da sxva). cnobilia almasis, zurmuxtis, safironis, lalis, giSris da 

sxva mineralTa imitaciebi. Zvirfasi qvebis Semcvlelebi miRebulia agreTve 

minis, widebis da plastmasebis damuSavebiT. 

Zvirfasi qvebis samkaulad gamoyeneba daiwyo uZvelesi droidan 

(indoeTi, CineTi), xolo Zvirfasi qvebis damuSavebuli nimuSebi cnobilia 

Zv.w. III-I aTaswleulebidan (egvipte, SuamdinareTi, saberZneTi, romi). cnobebi 

maTi gamoyenebis Sesaxeb, Zvel indoeTsa, iransa da iudeaSi, daculia 

werilobiT wyaroebSi. almasis dawaxnagebis xelovneba vrceldeba 

indoeTidan. Zveli dawaxnagebis almasis nimuSebs ki ewodeba induri 

waxnagiT miRebuli brilianti. 

saqarTvelos teritoriaze arqeologiuri gaTxrebiT aRmoCenil 

unikalur inventars Soris, daculia Zv.w. II aTaswleulis (TrialeTi), 
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antikuri xanis (mcxeTa, vani, kldeeTi, gonio da sxva) Zvirfasi qvebiT 

Semkuli oqromWedlobis nimuSebi; qarTuli werilobiTi wyaroebi 

aRniSnaven Suasaukuneebis saqarTveloSi Zvirfasi qvebis didi raodenobiT 

gamoyenebaze, amave periodis materialuri kulturis Zeglebi „Zvirfas qvaTa 

mkveTelTa“ skolebis arsebobaze miuTiTieben. 

evropaSi Zvirfasi qvebis damuSaveba iwyeba SuasaukuneebSi. rTuli 

dawaxnagebis teqnologia, specialuri Carxebis saSualebiT, evropaSi 

aiTvises XV saukuneSi. samkaulSi Zvirfasi qvebis budeT ZvelTaganve 

miRebulia vercxli, XIX saukunidan gamoiyeneba platinac. Zvirfasi qvebis 

dawaxnagebis da rTuli damuSavebis meTodebi, meqanizirebuli aparaturis 

gamoyenebiT, saTanadod ganviTarda Tanamedrove saiuveliro warmoebaSi. 

Zvirfasi qvebis damuSaveba moicavs ramodenime teqnologiur operacias 

- mineralis Wras, namzadis miRebas, dawaxnagebas da polirebas. gansakuTre-

buli yuradReba eTmoba saiuveliro qvebis dawaxnagebas, nedleuli masalis 

namzadisaTvis swori geometriuli an asimetriuli formis miniWebiT. 

konkretuli mineralisaTvis SeirCeva dawaxnagebis racionaluri naxazi da 

waxnagis saxe, rac ganapirobebs qvaSi maqsimaluri optikuri efeqtis 

Seqmnas. mniSvnelovani saiuveliro efeqti miiRweva kaboSoniT (mrgvali, 

arawaxnagovani), varduliT (12,18,72 waxnagiT), safexuriani (20,44,48 waxnagiT) 

Sereuli (88 waxnagiT), martivi naxevradbrilianuri (12-32 waxnagiT) da 

sruli brilianturi (56,72,100,240 waxnagiT) dawaxnagebiT. Tanamedrove saiu-

veliro firmebi iyeneben qvis damuSavebis axal rTul formebs, romlebic 

ganapirobeben sxvadasxva xarisxis Zvirfasi qvebis gamoyenebis SesaZleblo-

bas (mag. CanarTebis arseboba almasSi ar moqmedebs qvis elvarebaze da 

ferTa „TamaSze“, waxnagdeba 0,01-0,1 karatis masis mqone almasis nimuSebi). 

brilianturi dawaxnageba gamoirCeva rTuli naxaziT da waxnagis for-

mis originalobiT. misi klasikuri saxea sqema 56 gverdiTi waxnagovani naxa-

ziT. brilianturi dawaxnagebis dros mkacrad da zustad gansazRvrulia 

waxnagebis sibrtyis urTierT daxris kuTxeebi. mza briliantis nimuSebis 

klasifikacia xdeba masalis fizikur-qimiuri maxasiaTeblebiT, xarisxis da 

feris Sesabamisad. klasificirebuli Zvirfasi qvebis Sefaseba xdeba 

saxelmwifo standartis mixedviT. 
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11.1. Zvirfasi da naxevradZvirfasi qvebis restavracia 

Zvirfasi da naxevradZvirfasi qvebi farTod gamoiyeneba saiuveliro da 

mxatvruli eqsponatebis gaformebis mizniT. isini xSirad warmoadgenen 

maRalmxatvruli xelovnebis nawarmoebis sagans. tradiciuli saiuveliro 

qvebia almasi, zurmuxti, lali (badaxSi), safironi, Zowi, qarva, giSeri, sardi-

oni, romlebic uZvelesi droidan gamoiyeneboda ZirfasliTondamuSavebaSi. 

saiuveliro saqmeSi miRebuli Zvirfasi qvebis restavracia gulisxmobs 

ZiriTadad maTi wmendisa da aRdgenis procesebs. ganvixiloT zogierTi 

maTganis sarestavracio damuSavebis sqema. 

margaliti. perlamutrwarmomqmneli, zRvis an mtknari wylebis 

moluskebis cxovrebis reJimis darRvevis procesis produqti, organul-

mineraluri warmonaqmni. margaliti mza (dasrulebuli, srulyofili) 

formiT, sididiT, elvarebiT uZvelesi droidan farTod gamoiyeneba 

saiuveliro saqmeSi. simkvrive 2,6-2,8 g/m3, sisale 2,5-4,5 (icvleba organul-

mineraluri Semadgenelis raodenobrivi proporciis Sesabamisad). bunebrivi 

margaliti formiT sferulia, gvxvdeba ovaluri, naxevradsferuli 

margalitis saxec. gamoirCeva TeTri, movercxlisfro, moyviTalo, mwvane, 

cisferi, nacrisferi da Savi feris tonalobiT. is uZvelesi droidan 

gamoiyeneboda mxatvruli xelosnobis nimuSebis Sesamkobad. margalitis 

formebi gansxvavebuli zomebisaa, Cveulebrivi saSualo margalitis forma 

ar aRemateba 2,5-6,0 mm ganivkveTis zomebs. cnobilia gansakuTrebuli, didi 

zomis margalitis nimuSebi, romlebic samuzeumo eqsponatebs warmoadgenen). 

did gamoyenebas poulobda mdinaris margaliti, romlis mopoveba me-20 

saukunidan praqtikulad Sewyda. is Secvala kultivirebuli margalitis 

warmoebam. amJamad farTod gamoiyeneba margalitis imitaciebi minis, opalis, 

perlamutris masalisagan damzadebuli burTulebis saxiT (aseTi 

imitaciebi amoicnoba simkvrivis maxasiaTeblebiT, ultraiisfer sxivebSi 

luminescenciiT da rentgenostruqturuli analiziT). 

margalitis ZiriTadi Semadgeneli nawilebia kalciumis mineralebi - 

aragoniti (kalciumis karbonati) da kalciti (90-92%), organuli nivTiereba 

konxionili (4,5-5,0%) da wyali (0,5-4,0%). aRniSnul nivTierebaTa SerCeviToba 

da didi raodenobiT organuli mdgenelis arseboba margalitSi, iwvevs misi 
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masis cvlilebebs, dakavSirebuls organuli komponentebis Jangva-

dehidrataciis procesTan (organuli komponentis fuZes warmoadgenen 

TeTri feris aminomJavebi, romlebSiac mRebavi pigmentis gaxsniT miiReba 

sxvadasxva tonalobis organuli masa: oqrosferi da Ria ruxisferi - 

spilenZisa da vercxlis maRali Semcvelobisas, vardisferi - natriumis da 

TuTiis Tanaobisas da a.S.). 

saiuveliro margaliti Tavis cnobil optikur maxasiaTeblebs 

inarCunebs saSualod 70-80 wlis ganmavlobaSi, gamonaklis SemTxvevaSi man 

SeiZleba gaZlos 100-150 wlis periodiT. margalitis „sicocxlis“ 

xangrZlivoba damokidebulia misi Senaxvis da moxmarebis pirobebze. 

margalitis saiuveliro xarisxis maxasiaTeblebis Semcireba da rRveva 

gamowveulia sxvadasxva faqtorebiT: gamoSrobiT, meqanikuri dazianebiT, 

masis zedapiruli nawilis xsnadobiT, mineral aragonitis kalcitSi 

gardaqmniT da sxva. margalitis „daberebis“ procesze gansakuTrebiT 

aqtiurad moqmedebs misi organuli nawilis struqturaSi Semavali 

kristalohidratuli da higroskopuli wylis dakargva, romelic iwvevs 

margalitis zedapiris gauwyloebas da gamoSrobas, organuli nivTierebis 

molekuluri kavSirebis mospobas da margalitis daSlas. 

margalitis dekoratiuli Tvisebebis SenarCunebis da gaxangrZlivebis 

mizniT, didi yuradReba eTmoba misi Senaxvis temperaturuli da tenianobis 

pirobebis dacvas (temperatura 15-180C, tenianoba 55-60%). amasTan erTad 

margalitis mineralur nawilSi didi raodenobis aragonitis Semcveloba 

gansazRvravs mis damokidebulebas mJavebis mimarT: susti mJavac ki iwvevs 

mineraluri nawilis gaxsna-dakargvas da margalitis daSlas (kosmetikuri 

saSualebebis xangrZlivi xmareba margalitis samkaulTan iwvevs mis 

seriozul dazianebas). 

sarestavracio praqtikaSi arqeologiuri margalitis samkauli moi-

Txovs saswrafo konservacias, haerze moxvedris Semdeg is SeiZleba daiSa-

los fxvnilis saxiT. eTnografiuli margalitis samkauli ki Cveulebrivad 

warmoadgens ruxi yviTeli tonalobis brwyinvaleba - dakargul burTu-

lebis masas, romelic moiTxovs sarestavracio damuSavebas. margalitis 

zedapiri iwmindeba 70%-iani eTilis spirtis sustamiakiani wyalxsnariT (0,5-

1,0% amiakis wyalxsnarSi), ris Semdegac inaxeba benziniT Sezavebul para-
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finSi 24 saaTis ganmavlobaSi. imave mizniT SeiZleba gamoviyenoT maril-

wyali (NaCl=2-3%) an 5-7%-iani kaliumkarbonatis xsnari, aseve gamasufTave-

beli neitraluri wyalxsnarebi. 

nawilobriv dazianebuli margalitis zedapiri muSavdeba marilmJavis 

an azotmJavis 1-2%-iani da trilon „b“-s 3-5%-iani xsnarebiT. dazianebuli 

nawilis moxsnisa da damuSavebis Semdeg margaliti intensiurad irecxeba 

wyliT da Sreba TanmimdevrobiT 80, 90 da 96%-iani eTilis spirtiT. amave 

daniSnulebiT warmatebiT gamoiyeneba afskwarmomqmneli polimeruli 

gamasufTavebeli xsnarebi. margaliti demonatJis, restavracia - wmendis 

Semdeg eqvemdebareba kompoziciur konservacias. 

firuzi. minerali spilenZis fosfatebis jgufidan. qimiuri Sedgeni-

loba: CuO-9,8%, Al2O3- 37,0%, P2O5 – 35,0%, H2O-17,7%. (minarevebi: Fe, Cr, Ti, V, Mn, 

Mo Co da sxv.) sisale moosis skaliT 5-6 erTeulia, simkvrive 2,40-2,80 g/sm3. 

 firuzis ferTa speqtrSi Sedis gama mocisfro-molurjo tonalobidan 

Ria cisfer-TeTr Seferilobamde. mineralSi tipiuria mwvane tonalobis 

CanarTebi, rac dakavSirebulia samvalentiani rkinis ionebis raodenobasTan. 

firuzi uZvelesi droidan gamoiyeneba samkaulis dasamzadeblad. 

arqeologiurad cnobilia firuzisgan miRebuli da liTonis masalasTan 

erTad Semkuli nivTebi (samkauli, saritualo nakeTobani). samuzeumo 

eqsponatebidan sainteresoa Suasaukuneebis periodis nivTebi, sadac firuzi 

gvxvdeba sxva Zvirfasi qvebis nakrebSi qsovilTan erTad. firuzi 

gamoiyeneboda saeklesio inventaris, jvrebis, xatebis, wignebis, saritualo 

Tavsaburavis da samosis Sesamkobad.  

firuzis mineralis qimiuri buneba da fizikuri agebuleba, 

gansazRvraven mis daculobas da SesaZlo zedapirul cvlilebebs. firuzi 

kargavs pirvelad tonalobas da uferuldeba mzis sxivebis zemoqmedebiT. 

kosmetikis, spirtebis, aromatuli zeTebis, benzinis, acetonis, tuteebis da 

mJavebis xmarebisas droTa ganmavlobaSi firuzi kargavs sawyis Tvisebebs, 

Rebulobs momwvano an moyavisfero - momwvano Seferilobas, zedapiris 

dazianebiT da xarisxis gauaresebiT. 
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farTod gavrcelebulia firuzis imitaciebi da misi sinTezuri 

Semcvlelebi. am mizniT gamoiyeneba siliciumis oqsidis, kalciumis 

karbonatis, sodis da spilenZis marilebis temperaturuli SecxobiT miRe-

buli masalebi, romlebic sisalis, simkvrivis maCveneblebiT da garegnuli 

efeqtiT TiTqmis ar gansxvavdebian bunebrivi mineralisagan. msgavsi masalis 

kompoziciebi avseben danakliss istoriul da Tanamedrove inventarSi, 

romelic damzadebulia an inkrustirebulia firuzis mineraliT.  

firuziT Semkobili eqsponatebi daculi unda iqnes amqroladi 

antiseptikuri naerTebis moqmedebisagan (naftalini, qafuri, eTeris zeTi da 

sxva), romlebic iwveven mineralis zedapiris dazianebas da feris mwvane 

tonalobaSi gadasvlas. dakarguli bunebrivi feris, fizikuri Tvisebebis 

da Sesabamisi faseulobis aRdgena firuzSi praqtikulad SeuZlebelia. 

qarva. warmoadgens polimerizebul amorful fisovan masas. dnobis 

temperatura 2870C, simkvrive 10-13 g/sm3, sisale 2,0-2,5. (moosis skaliT). 

gvxvdeba gamWvirvale da daburuli saxiT, (sufTa qarva gamWvirvale - 

yviTelia, minarevebi aZleven sxvadasvxa fers, yviTlidan-yavisfer tonalo-

bame SeferilobiT). gaxurebuli (1400C) qarvis mcire zomis nawilebi, wnevis 

qveS SeiZleba SeerTdes msxvili blokebis masad. misi damaxasiaTebeli 

niSania qarvis mJavis (CH2CO2H)2 Semcveloba 3,2-8,2 % zRvrebSi.  

uZvelesi droidan qarva cnobilia samkaulis saxiT. qarvis sxvadasvxa 

saxeoba gamoiyeneba saiuveliro warmoebaSi da mxatvrul - dekoratiuli 

daniSnulebiT.  

qarvis zedapirze droTa ganmavlobaSi warmoiqmneba Taviseburi patina, 

mowiTalo-moyavisfero oqsiduri afski. sarestavracio wmendisas gamoiyene-

ba spirtis wyalxsnari (kompaqturi qarva ixsneba eTilis spirtSi, benzol-

Si, naxSirwyalbadebSi da sxva gamxsnelebSi). qarvis masis wmenda organul 

gamxsnelebSi SezRudulia. sarestavracio qarvis ferisa da gamWvirvalobis 

SecvlisaTvis is Termulad muSavdeba 1000C temperaturamde xurebis 

reJimiT. damuSavebuli qarvis nawilebis SesaerTeblad gamoiyeneba (feris 

tonalobis Sesabmisad SerCeuli) cvilis fisovani masis kompoziciebi. 
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giSeri. sarestavracio literaturaSi gvxvdeba termini „Savi qarva“, 

Tumca aRniSnul minerals araviTari saerTo ara aqvs qarvasTan. is 

warmoadgens giSers, mkvriv, blant, priala fisovan masas, romelic kargad 

muSavdeba meqanikurad da polirdeba arabrwyinvale elferiT. giSeri 

warmoadgens namarxi naxSiris saxesxvaobas, niJariseburi monatexiT da 

erTgvarovani agebulebiT. ZiriTadi Semadgenelia naxSirbadi (80-90%) 

Seicavs agreTve Jangbads, wyalbads da azots. giSeris sisale moosis 

skaliT 3,0–4,0 erTeulia, simkvrive Seadgens 1,3-1,4 gr/sm3. giSeris firfita 

deformirdeba 150-2000C temperaturaze gaxurebiT. uZvelesi droidan giSeri 

ixmareboda mZivebis, amuletebis dasamzadeblad, inkustraciisaTvis. giSeri 

gamoiyeneba, rogorc saiuveliro da sanakeTo qva.  

giSris sarestavracio damuSaveba SesaZlebelia gamasufTavebel 

saSualebaTa wyalxsnarebSi. giSerSi fisovan nivTierebaTa Semcvelobis 

gamo misi damuSaveba organuli gamxsnelebiT SeuZlebelia. giSris 

eqsponatis restavracia-SeerTebis procesi sruldeba misive masiT, 

dabalmdnadi cvil-fisovani kompoziciuri webos saSualebiT. 

marjani. uZvelesi droidan gamoiyeneboda samkaulis saxiT. marjani 

„xismagvari gantotvili“ polipebis (gorgonidebis) mier zRvis siRrmeebSi 

kalciumis da magniumis karbonatebis SeerTebiT Seqmnili masaa, qimiuri 

SedgenilobiT: CaCO3 (85,0-88%), MgCO3 (2,5-3,0%), FeO3 (0,5-1,0%), organuli 

nawili - konxiolini (1,5-4,0%). 

simkvrive 2,6-2,7 gr/sm3, sisale (moosis skaliT) 3,5-4,0. cnobilia 

ZiriTadad wiTeli (keTilSobili), lurji da Savi saxis marjani, gvxvdeba 

agreTve gansxvavebuli ferTa gamiTac (vardisferi, moyviTalo, TeTri). cno-

bilia marjnis imitaciebi, minis, Zvlis da plastikuri masis gamoyenebiT. 

marjnis zedapiri mqrqalia, gaprialebiT iZens elvarebas, polirebuli 

nawili miniseburia, monatexi niJarisebri. marjani advilad iwovs sxva-

dasxva zeTisebr siTxes (cxims) da amasTan erTad SesamCnevad icvlis fers. 

marjnis zedapiris restavraciis pirobebSi, cximovani laqebis 

mocileba SesaZlebelia gadamuSavebul naxSirwyalbadebSi da spirtSi 

recxvis gziT. marjnis ZiriTadi Semadgeneli komponentis - karbonatebis 
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mJavebTan aqtiuri moqmedebis gamo, qlorirebuli naxSirwaylbadebis da 

rTuli Sedgenilobis eTeris gamoyeneba saerstavracio wmendisaTvis 

dauSvebelia (am SemTxvevaSi praqtikulad ziandeba marjnis polirebuli 

nawili). sarestavracio praqtikaSi marjnis samkaulis zedapiri muSavdeba 

zedapirulad aqtiuri nivTierebebis wyal-spirtiani xsnarebiT. 

marjnis nakeTobis calkeuli nawilebis SesaerTeblad warmatebiT 

gamoiyeneba gamWirvale da uferuli webo polivinilbuTiralis spirt-

xsnaris saxiT. nivTis rekonstruqciisaTvis marjnis dazianebuli nawili 

ivseba TabaSiriT, rqisa da Zvlis Seferadebuli masiT, agreTve pigmentiT 

damuSavebuli sinTezuri polimerebiT. 

lazuriti. rTuli Sedgenilobis aluminsilikaturi masa. simkvirive 2,3-

2,45 g/sm3, sisale 5,5-6,0 (moosis skaliT). Seferiloba icvleba mineralSi 

minarevebis Semcvelobis mixedviT. saukeTeso xarisxis laJvardis ferTa 

gamaSi vxvdebiT Ria lurji, cisferi, momwvano-mocisfro, yviTeli 

tonalobis minerals. masSi SeiZleba iyos TeTri da Ria ruxi Seferilobis 

CanarTebi, aseve oqrosferi da Ria brinjaosferi piritis zolovani fenebi, 

romlebic Sesabamisad amcireben an zrdian ZiriTadi mineralis 

dekoratiul faseulobas.  

lazuriti droTa ganmavlobaSi gamoiyeneboda sxvadasxva saiuveliro 

da mxatvruli nakeTobebis dasamzadeblad (cnobilia egvipturi xoWo - 

skarabei), mogvianebiT ki farTod ixmareboda rTuli reliefis da didi 

zomis nivTebis warmoebaSi. rogoc saiuveliro da sanakeTo qva monawi-

leobs samkaulis Cveulebriv (kaboSoni) da dekoratiuli nivTebis 

Semadgeneli nawilebis formirebaSi. 

lazuriti gamZlea garemo pirobebis cvalebadobisas. mJavebis mimarT 

aramdgradia da swrafad iSleba. samuzeumo eqsponatebSi laJvardis masa 

kargad aris daculi da misi restavracia mTavrdeba masalis zedapiruli 

wmendiT.  

malaqiti. warmoadgens maRali klasis sanakeTo qvas. mineraluri Semad-

genilobiT spilenZis fuZe karbonatia (CuCO3⋅Cu⋅(OH)2). sisale moosis� 

skaliT 3,5-4,0 erTeuli; simkvrive 3,9-4,1 g/sm3. feris tonalobiT da elvare-

biT cnobili lamazi mineralia. gamoirCeva rTulspeqtriani SeferilobiT, 
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romelic moicavs mwvane tonalobis mTlian palitras: Ria-mwvane, moSavo-

mwvane, mocisfro-mwvane, momwvano-ruxi da sxva. mineralis teqstura 

mravalgvaria, talRovani, koncentruli, wertilovani, sxivisebur-

varskvlaviseburi da sxva. 

malaqiti Tavisi fizikur-qimiuri monacemebiT farTo gamoyenebas 

poulobs saiuveliro da dekoratiul-gamoyenebiT sferoSi. 

malaqiti myife mineralia, gaxurebisas kargavs wyals da gadadis Sav 

ferSi. mJavebis moqmedebiT ixsneba da iSleba. misi restavracia mdgomare-

obs zedapirul wmendaSi da calkeuli nawilebis SeerTebaSi, rac xorci-

eldeba epoqsiduri weboebis, polibuTilmetakrilatis saSualebiT. 

12. oqromWedloba da saiuveliro moda 

Zvirfasi liTonebi da Senadnobebi gamoyenebulia Suabrinjaos xanis 

oqromWedlobaSi, sadac gvxvdeba originaluri formisa da mravalferovani 

daniSnulebis oqros da vercxlis samkauli (mZivebi, milakebi, firfitebi, 

grexili mavTuli, sasafeTqle rgolebi), saritualo daniSnulebis 

inventari. nivTebi maRali ostatobiT aris Sesrulebuli da qarTuli 

oqromWedlobis adreuli safexuris nimuSebs warmoadgenen. 

 TrialeTis didi yorRanebis kulturis matarebeli sazogadoebis 

daxvewilma esTetikurma gemovnebam, safuZveli Cauyara maRalkvalificiuri 

xelosnobis instituts – saiuveliro saqmes. maRalmxatvruli xelovnebiT 

damzadebuli oqros da vercxlis nakeTobani, miRebuli Wedurobis, 

filigranis, rCilvis, inkrustaciis, aplikaciis daxvewili teqnikiT, qmnian 

winapirobas antikuri da Suasaukuneebis cnobili keTilSobil liTonTa da 

Zvirfasi qvebis kombinaciiT damuSavebis srulyofili teqnologiiT 

SeiaraRebuli oqromWedlobis skolebis arsebobisaTvis. oqromWedel 

ostatTa profesionalizmma didi roli Seasrula uZvelesi saiuveliro 

warmoebis mxatvruli stilis (formebis originaloba, naxazis mraval-

ferovneba, damzadebis rTuli teqnologiuri sqema) CamoyalibebaSi. 

 antikuri xanis kolxeTsa da iberiaSi arsebulma istoriul-kultu-

rulma viTarebam oqromWedlobis aRmavlobas Seuwyo xeli. Zv.w. V-I saukune-

ebis mxatvruli xelosnobis nawarmi, torevtikis da Zvirfasi qvebis 



 123

damuSavebis brwyinvale nimuSebs moicavs, romelic aqemeniduri da 

elinistur-romauli xelovnebis gavlenas ganicdis. amasTan erTad, am 

periodis saoqromWedlo skolisaTvis niSandoblivia Zvirfasi liTonis 

damuSavebis adgilobrivi niSnebi – samkaulis formebi, SemkulobaTa saxe, 

damzadebis teqnologiis tradiciuli sqemebi, romelic adgilobrivi 

mxatvruli damuSavebis meTodebis gamovlinebaa da amave dros aRorZinebis 

axal safexurs ganasaxierebs. samkaulis didi nawili warmodgenilia 

diademebiT, TavsamkauliT, sayureebiT, yelsabamebiT, sakidebiT, mZivebiT, 

samajurebiT, beWdebiT da sxva saiuveliro nawarmiT, romelTa damzadebis 

teqnologiur sqemebSi ganixileba liTonis Weduroba-kverviT, TegviT, 

gawelviT, cvaraTi, sevadiT da minanqriT damuSavebis meTodebi. 

gvianantikuri oqromWdlobis da torevtikis ganviTarebis dones 

asaxavs didi mcxeTis samarxeuli kompleqsebidan momdinare oqros da 

vercxlis nivTieri masala, romelTa damzadebis teqnika-teqnologiis 

rTuli sqema cxadsa xdis adgilobriv oqromWedelTa xelovnebas. antikuri 

xanis saqarTveloSi dasturdeba ZvirfasliTondamuSavebis saxelmwifo 

masStabis saxelosno gaerTianebaTa arseboba. 

oqromWedlobis ganviTarebis dones ganasaxierebs Suasaukuneebis 

cnobili saritualo da saeklesio atribuciis momcveli keTilSobili 

liTonebisagan damzadebuli, Zvirfasi qvebiT Semkuli nivTebi, maRal-

mxatvruli saiuveliro nawarmi. 

winaistoriuli xanidan dRemde oqromWedlobis nawarmis saxes 

gansazRvravs saiuveliro moda, romlis gavrcelebis areali da dro 

damokidebulia damkveTi sazogadoebis cxovrebis formaze da saerTo 

gemovnebaze. yvela saiuveliro moda xasiaTdeba Tavisi gansakuTrebuli 

miswrafebiT natifi, saTuTi da daxvewili formebisadmi, gamoirCeva drois 

Sesabamisi samkaulis mravalsaxovnebiT. saiuveliro modis Tavisufali 

gamomsaxvelobiTi SesaZleblobebi da ideuri unari gansazRvravs mis 

SemoqmedebiT xasiaTs, stils da mimarTulebas. 

Tanamedrove saiuveliro moda, sazrdoobs ra oqromWedlobis istoriu-

li ganviTarebis miRwevebiT da moqmedebs Zvirfasi liTonis damuSavebis 

uZvelesi meTodebis aRorZinebis gziT, gamoirCeva saiuveliro nawarmis 



 124

farTo asortimentiT, is eqvemdebareba sami mxatvruli mimarTulebis stils 

da dominirebs maRali esTetikuri gemovnebis nawarmoebTa Seqmnis procesSi: 

klasikuri stilis saiuveliro nawarmi xasiaTdeba nimuSis mkacri, 

lakoniuri, proporciuli formebiT da faqizi dekoriT, naklebad 

eqvemdebareba modaTa kaprizebs; 

avangarduli stilis samkaulis Semoqmedi ar emorCileba araviTar 

normebs an tradicias, sazrdoobs individualuri, eqscentruli formebiT, 

flobs gansxvavebuli masalis kombinaciis da samkaulis moZravi, moqnili 

konstruqciis Seqmnis unars; 

folkloris stilis samkaulSi Tavmoyrilia mxolod nacionaluri 

gamoyenebiTi xelovnebis nawarmoebTa interpretaciiT motivirebuli forme-

bi, Zveli civilizaciis miRwevaTa SesaZleblobebi. 

aRniSnuli stilis mimarTulebaTa Soris moqmedebs gansxvavebuli 

geometriuli, konstruqciuli da saxviTi mikrostilis mikromimarTulebebi, 

gaerTianebuli e.w. “oTxi stiqiis” (dedamiwa, cecxli, wyali, haeri) Temis qveS. 

geometriuli mikrostili aqtualuria yvela kategoriis samkauli-

saTvis, is moqmedebs rogorc mxatvruli gaformebis ZiriTadi meTodi da 

forma (samkuTxedi, wre, ovali, spirali, sfero, trapecia, rombi da sxva). 

konstruqciuli mikrostilis elementebia: samkaulis Semadgeneli cal-

keuli nawilebis sivrcobrivi gamosaxva, maTi gamomsaxvelobiTi siwminde, 

bunebrivi masalebis monacemTa sruli aRqma, kompoziciuri daxvewiloba da 

sxva. 

saxviTi mikrostilisaTvis damaxasiaTebelia cocxali da aracocxali 

bunebis obieqtTa naturaluri gamomsaxvelobiTi formebi: furcvlovani 

liTonis nakrebi, liTonis xlarTulebi, kvanZebi; formebi – marao, yvavili, 

rto, xe, kenkris saxeoba, nayofi; zRvis stiqia – Tevzi, varskvlavi, niJara; 

adamianisa da cxovelTa gamosaxulebebi da a.S. 

saiuveliro nawarmi Temaze “dedamiwa”, erTdroulad moculobiTia da 

msubuqi, gamoirCeva zedmiwevniT detalizebuli, sarkisebri kriala da 

mqrqali zedapirebis SexamebiT. ornamentuli motivebia – flora da fauna 

reliefuri gamosaxulebiT. “dedamiwis” Temaze sruldeba mravalferovani 
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samkauli: yelsabami, Zewkvi, samajuri, beWedi, sayure da sxva saxis 

saiuveliro nawarmi, rogorc inkrustirebuli (malqiti, nefriti, aqati, 

sardioni, firuzi, margaliti), ise inkrustaciis gareSe. 

saiuveliro nawarmi gamomsaxvelobiTi TemiT “cecxli” mzaddeba oqros 

masaliT, CanarTebis gareSe. samkauli dekoratiuli efeqti miRweulia 

oqros damuSavebis sqemis mixedviT, nivTSi gansxvavebuli ferTa gamis 

sinjis oqros gamoyenebiT, Warbobs spilenZiT legirebuli wiTeli oqros 

tonaloba. 

TemiT “haeri” Sesrulebuli samkauli msubuqi da gamWvirvalea, Warbobs 

ori dekoratiuli elementi – bade da aJuri. damatebiTi mxatvruli efeqti 

miRweulia oqros yviTeli tonalobis da feradi, gamWvirvale masalebis 

SerwymiT. 

saiuveliro samkauli Temaze “wyali” (yelsabami, sayure, samajuri da 

sxva) xasiaTdeba Sesabamisi gamomsaxvelobiTi saSualebebiT (plisirebuli 

furclovani oqro), wylis formis gamWvirvale efeqtiT, romelic xazgasmu-

lia Zvirfasi qvebis inkrustaciiT (opali, aqvamarini, broli da sxva) da 

aJuris elementebiT. 

Tanamedrove saiuveliro samkauli mzaddeba moxdenili formis, sakmaod 

msxvili da amave dros msubuqi konstruqciis, ZiriTadad individualuri 

SesrulebiT. nimuSSi aqcentirebulia maRali donis zedapiruli damuSveba 

(Weduroba, gravireba, filigrani, aplikacia, polireba), efeqturi forma da 

mravalferovani ferTa gama. 

saqarTvelos saiuveliro warmoebisaTvis mudmivad gamoiyeneba oqros 

750, 585, 583 sinjis masala. sazRvargareTuli firmebisaTvis cnobilia 

saiuveliro oqros 333, 500, 585, 750, 916 sinjebi. oqros saiuveliro nawarmis 

moda gansazRvrulia ori faqtoriT: maRali mxatvruli saxiT da 

RirebulebiT. oqros samkaulis msurvelTa raodenoba droebiT SeiZleba 

Semcirdes an miaRwios apogeas. maRalmxatvruli dekoriT da Sesrulebis 

sirTuliT gamoirCeva poliqromuli oqros (TeTri, yviTeli, vardisferi, 

wiTeli, mwvane oqros nimuSebi) masaliT da Zvirfasi qvebiT (brilianti, 

safironi, zurmuxti, lali, aleqsandriti), agreTve feradi qvebiT (firuzi, 

ameTisti, turmalini, marjani) Sesrulebuli Tanamedrove saiuveliro 
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nawarmi. prestiJuli da faseulia individualuri SekveTis, xeliT damzade-

buli oqros samkauli. 

vercxlSi Sesrulebuli samkauli didi moTxovnilebiT sargeblobs 

rogorc samamulo, ise sxva qveynebis saiuveliro warmoebaSi. vercxlisgan 

mzaddeba nebismieri formis nivTi, romelic kargad Seexameba (Seerwymis) 

oqros da gaumWvirvale qvas. mudmivad maRalia vercxlis samkaulis fasi 

firuzis, topazis, zurmuxtis, granatebis da sxva Zvirfasi qvebis TanaobiT. 

xSirad vxvdebiT vercxlis saiuveliro nawarms sardionis, aqatis, qalce-

donis, obsidianis, qarvis da sadafis CasarTebiT. cnobilia vercxlis samkau-

lis nimuSebi minanqriT, sevadiT, gravirebiT da filigraniT. vercxlis 

saiuveliro nawarmi kargad eTanadeba Tanamedrove modis cvlilebebs. 

gasuli saukunis bolos farTod gavrcelda platinis Senadnobebisgan 

damzadebuli samkauli. misi filigranuli saiuveliro nawarmi didi 

warmatebiT sargeblobs saerTaSoriso konkursebsa Tu gamofenebze 

(platinis samkauli yviTeli oqros lokaluri dafarviT). sxvadasxva 

kategoriis samkaulisaTvis SeirCeva dabali, saSualo da maRalmdnadi 

platinis specialuri Senadnobebi. 

saiuveliro nawarmi tradiciuli araZvirfasi liTonebisa da 

Senadnobebisagan (spilenZi, TiTberi, neizelberi, melqiori da sxva) cnobi-

lia uZvelesi droidan – dRemde. maTi gamoyeneba Tanamedrove moduri 

samkaulis dasamzadeblad metad aqtualuria da didi moTxovniT sargeb-

lobs. tradiciuli liTonebi dizainis axalmoduri ideebis Tanmxlebia da 

sruliad akmayofilebs XXI saukunis saiuveliro warmoebis moTxovnebs. 

Tanamedrove modis Sesabamisad, iqmneba Zvirfasi da araZvirfasi liTonebis 

mxatvruli damuSavebis specializebuli sawarmoebi, romlebic seriuli 

gamoSvebis samkauliT akmayofileben myidvelTa gazrdil interess. 

moda viTardeba, icvleba, moda yovelTvis modaSia! 

12.1. restavracia da Tanamedrove xelovneba 

sarestavracio meTodebis mravalferovneba da konservaciis SesaZleb-

lobebi, ganapirobeben Tanamedrove xelovnebis moTxovnaTa doneze wari-

marTos siZveleTa da saxviTi xelovnebis nimuSTa istoriul faseulobaTa 
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aRdgena-SenarCunebis procesi. sarestavracio samuSaoTa analizuri meTodi, 

misi moqmedebis umniSvnelovanesi principebi, srulad gansazRvraven 

Tanamedroveobis Sexedulebebs uZvelesi xelovnebis Zeglebis mimarT, maTi 

funqcionirebis zRvars warsul da momaval kulturaTa Soris. 

materialuri kulturis Zeglebis Seqmnis da gardaqmnis SesaZlebloba, 

dakavSirebuli samyaros realobis Secnobasa da praqtikul gamoyenebasTan, 

sistemurad gansazRvravda organul kavSirs Semoqmed pirovnebasa da xelov-

nebis konkretul mimarTulebas Soris (Zeglis funqcia da xarisxi, nawarmoe-

bis mxatvruli mxare da Sesrulebis stili, damzadebis teqnologiuri sqema, 

faseuloba da a.S.). xelovnebis mimarTulebaTa sferoSi mxatvruli nawarmis 

saxisa da konstruqciis Sesabamisad, gansakuTrebul materialur saSuale-

baTa gamoyenebis TvalsazrisiT, praqtikul-empiriul-esTeturi monacemebis 

kanonzomieri ganviTarebiT gamoirCeva sivrcobriv-plastikuri mimarTuleba 

(ferwera, grafika, skulptura, arqiteqtura, dekoratiul-gamoyenebiTi 

xelovneba, dizaini da sxva), istoriuli ganviTarebis sxvadasxva etapze 

Rebulobs gamoyenebiTi xelovnebisa da mxatvruli Semoqmedebis saxes. 

humanitaruli da sabunbismetyvelo – teqnikur mecnierebaTa safuZvliani 

kriteriumebis Sesabamisad SemuSavebulma materialuri kulturis Zeglebis 

kvlevisa da samoqmedo modelirebis proeqtebma, gansazRvres Tanamedrove 

restavracia-konservaciis saqmis ganviTarebis saerTo mimarTuleba. sazRvar-

gareTis qveynebisa da saqarTvelos specialist-restavratorTa Soris Teo-

riuli da samuSao-praqtikuli gamocdilebis urTierTgaziareba istoriuli 

Zeglis “maqsimaluri” saxiT warmodgenis mizniT, didi SemoqmedebiTi 

proeqtebis ganxorcielebis perspeqtivas qmnis. 

arqeologiur samuSaoTa Sedegebi, aRmoCenili Zeglebis simravle da 

unikaluroba, mopovebuli masalis kvlevis farTo speqtri, mravalmxrivi 

samuzeumo-sagamofeno saqmianoba, uaxlesi mecnieruli miRwevebiT Seiara-

Rebuli kadrebis momzadebas moiTxovs. amdenad, xelovnebaTmcodneobis mec-

nierebis da kerZod materialuri kulturis Zeglebis kvlevisa da 

restavracia-konservaciis mimarTulebis ganviTarebis piroba mdgomareobs 

samecniero-pedagogiuri da praqtikul-laboratoriuli saqmianobis qimikos-

restavratorTa aRzrdaSi, romelic unda mimdinareobdes Sesabamis umaRles 

saganmanaTleblo da samecniero-kvleviT dawesebulebebSi. igulisxmeba moma-
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vali specialistebis aRzrda xelovnebaze Tanamedrove socialur-filoso-

fiuri SexedulebebiT da materialuri kulturis Zeglze muSaoba mxatvruli 

meTodis (formis, teqnika-teqnologiis, specifikuri individuallobis) 

srulyofisa da xelovnebis ganviTarebis kanonzomierebaTa Tavisufali 

obieqturi Sefasebis gziT. 

xelovnebis mxatvruli ganviTarebis procesi grZeldeba organzomi-

lebiani damokidebulebidan (Sesrulebis meTodi – teqnika-teqnologia da 

Sesrulebis stili), polifunqciuri SemoqmedebiTi azrovnebisaken, aZlierebs 

sazogadoebis mizidulobas sulis Tavisuflebisaken. 
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danarTi. sarestavracio praqtikaSi da saiuveliro warmoebaSi 
gamoyenebuli liTonebi 

 

# elementi tdn. simkvrive sisale q/aqtivoba Seferiloba 

1 Na 97,8 0,9 0,8 O2, H2O, Hg, amiaki vercxl. TeTri 

2 Al 660 2,7 20 HCl, H2SO4 vercxlisebri 

3 K 63,5 0,9 0,8 H2O, Hg vercxl. TeTri 

4 Ca 850 1,5 25 H2O, eT. spirti 
(C2H5OH) 

vercxl. TeTri 

5 Ti 1660 4,5 80 t. H2O, HF, HCl, k. 
H2SO4 

TeTri 

6 V 1700 5,9 260 H2SO4, HNO3, HF, "m.a." Ria ruxi 

7 Fe 1539 7,8 80 mJavebi vercxl. Ruxi 

8 Ni 1455 8,9 60 ganz. HCl, H2SO4, 
HNO3 

vercxl. TeTri 

9 Cu 1083 8,9 35 HNO3, k. t. H2SO4 mowiTalo 

10 Zn 420 7,2 32 tuteebi, mJavebi vercxl. TeTri 

11 Ga 29,8 6,1 0,8 mJavebi, tuteebi vercxl. TeTri 

12 As 817 5,7 145 HNO3, "m.a." ruxi 
liTonuri 

13 Rh 1963 12,5 55 "m.a.", k. t. H2SO4, t. HBr vercxl. TeTri 

14 Pd 1550 12,2 30 
"m.a." t. HNO3, k. t. 

H2SO4 
vercxl. TeTri 

15 Ag 960,5 10,5 25 HNO3, KCN, k. t. H2SO4 TeTri 

16 Cd 321 8,7 16 mJavebi, Hg TeTri brwyin. 

17 Sn 231,9 7,3 5 
HCL, H2SO4, HNO3, 

tuteebi ruxi, TeTri 

18 Sb 630,5 6,7 34 
k. HNO3, k. HCl, k. 

H2SO4 
vercxl. TeTri 

19 W 3410 19,3 300 k. HNO3 + k. HF Ria ruxi 

20 Ir 2447 22,4 160 NaOH + Na2O2 vercxl. TeTri 

21 Pt 1769 21,5 30 "m.a.", k. t. HNO3 vercxl. TeTri 

22 Au 1063 19,3 19 
"m.a." KCN, t. H2SeO4, 

Hg 
yviTeli 

23 Hg -38,9 13,5 _ "m.a.", HNO3, k. t. H2SO4 vercxl. TeTri 

24 Pb 327,4 11,3 4 
HCl, k. t. H2SO4, ganz. 

HNO3 
mocisfro 

ruxi 
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