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Sesavali 
 

1918 wels saqarTveloSi Seiqmna qarTul enovani 

Tbilisis saxelmwifo universiteti, romelSic 1922 wlis 

16 ianvars sazeimod gaixsna politeqnikuri fakulteti, mis 

pirvel sxdomas Tavmjdomareobda universitetis reqtori 

ivane javaxiSvili, romelmac xazgasmiT aRniSna, Tu ramdenad 

mniSvnelovania qarTuli mecnierebis da saxalxo meurneobi-

saTvis umaRlesi teqnikuri ganaTlebis mqone maRalkvali-

ficiuri erovnuli kadrebis momzadeba. 

qveynis industrializaciis farTomasStabiani gegmis 

Sesabamisad, ociani wlebis miwuruls didad gaizarda 

saxalxo meurneobis moTxovnileba sainJinro kadrebze. 

amasTan dakavSirebiT xelisuflebam mizanSewonilad CaTvala 

Tbilisis universitetis politeqnikuri fakultetis bazaze 

Seqmniliyo saqarTvelos politeqnikuri instituti, 

romelic gaixsna kidec 1928 wlis 1 oqtombers. igi iyo 

Tbilisis universitetis wiaRidan gamosuli pirveli 

umaRlesi saswavlebeli. 

saqarTvelos politeqnikuri institutis reqtorad 

SeTavsebiT dainiSna saxalxo ganaTlebis komisari daviT 

kandelaki, proreqtorad saswavlo samecniero nawilSi _ 

niko musxeliSvili, samTo fakultetis dekanad _ grigol 

wulukiZe, samSeneblo fakultetisa _ kiriak zavrievi, 

meqanikuri fakultetisa _ giorgi gedevaniSvili (dasawyisSi 

politeqnikur instituts gaaCnda sami fakulteti: 1. samSe-

neblo fakulteti oTxi ganyofilebiT; II. meqanikuri 

fakulteti ori ganyofilebiT; III. samTo-qimiuri fakulteti 

ori ganyofilebiT). 

niko musxeliSvilis mravalwlianma nayofierma 

moRvaweobam, jer universitetis politeqnikur fakultetze, 

xolo Semdeg politeqnikur institutSi, mniSvnelovnad 

Seuwyo xeli teqnikuri dargis axalgazrda mecnierTa 

kadrebis aRzrdas, swavlebis akademiuri donis amaRlebasa da 
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samecniero-kvleviTi muSaobis mdidari tradiciebis 

dafuZnebas. 

1930 wels Catarebul iqna saqarTvelos umaRlesi 

saswavleblebis reorganziacia, ris gamoc saqarTvelos 

politeqnikuri institutis bazaze eqvsi e.w. amierkavkasiis 

instituti Seiqmna, rac srulad gaumarTlebeli iyo, male 

gaimarjva saRma azrma da daiwyo daqucmacebuli 

institutebis gaerTianebis procesi, 1932 wels samTo-

metalurgiuli da qimiur-teqnologiuri institutebis 

bazaze Seqimna amierkavkasiis samTo-qimiuri instituti. 1933 

wels samTo-qimiuri, sainJinro-samSeneblo da energetikuli 

institutebi gaerTiandnen amierkavkasiis industriuli 

institutis saxelwodebiT, romelsac 1936 wels 

saqarTvelos industriuli instituti ewoda. 

1947 wels saqarTvelos industriulma institutma 

umaRlesi teqnikuri ganaTlebis 25-e wlisTavi izeima, 

sakavSiro mTavrobam igi Sromis wiTeli droSis ordeniT 

daajildova da saqarTvelos politenqikuri institutis 

saxeli mianiWa: 1972 wels farTod aRiniSna saqarTvelos 

politeqnikuri institutis 50 wlis iubile, rodesac igi 

leninis ordeniT daajildovda. 

1972-73 saswavlo wlis dasawyisSi instituts hqonda 28 

fakulteti da 102 kaTedra. 

umaRlesi teqnikuri ganaTlebis samWedlos anaTebdnen 

sasiqadulo qarTveli mamuliSvilebi: ivane javaxiSvili, 

petre meliqiSvili, andria razmaZe, aleqsandre didebuliZe, 

nikoloz musxeliSvili, giorgi nikolaZe, andria benaSvili, 

grigol wulukiZe, aleqsandre janeliZe, aleqsandre 

TvalWreliZe, arCil xaraZe, vasil kakabaZe, giorgi 

gedevaniSvili, giorgi muxaZe. ufro mogvianebiT: daviT 

kakabaZe, dimitri erisTavi, rafael aglaZe, biZina kandelaki, 

kalistrate quTaTelaZe da sxva amagdarni. maT saxelovan 

gzas agrZeleben didi mecnierebi: akad. givi cincaZe, profe-

sorebi: T. aglaZe, r. qacarava, z. kovziriZe, T. gabadaZe,     

a. saruxaniSvili, T. wivwivaZe, l. gvasalia, g. gafrinda-
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Svili, j. iosebiZe, b. boqoliSvili, T. WuraZe, m. SilakaZe, 

a. nadiraZe, g. WoxoneliZe da sxva TvalsaCino mecnierebi.  

grZeldeba saamayo erovnuli tradicia da saqarTvelos 

teqnikuri universitetis mecnierebi garkveuli Tu 

gaurkveveli qartexilebis miuxedavad warmatebiT axerxeben 

samecneiro kvlevebis warmarTvas da saqarTvelos teqnikuri 

universitetis saxelisa da didebis gatanas mTels 

msoflioSi. 

Cveni mokraZelebuli naSromi moicavs stu-Si moRvawe im 

mecnierTa da mecnier-mkvlevarTa jgufebis samecniero 

kvlevebs, romelTa Sedegebic farTod dainerga saxalxo 

meurneobis umniSvnelovanes dargebSi: mSeneblobaSi, 

transportSi, medicinaSi da gamoyenebiTi xelovnebis 

sruliad axal mimarTulebaSi _ kerZod mxatvrul 

nakeTobaTa dekorirebaSi (tixruli keramikis da minis 

sinTezis aspeqtebSi), romelic gamyarebulia saerTaSoriso 

patentiT. aRsaniSnavia, rom am axalma _ saerTaSoriso 

masStabis gamogonebam aRafrTovana sruliad saqarTvelos 

patriarqi uwmindesi da unetaresi ilia meore. qarTveli 

eris sulierma mamam kurTxeva misca am udides gamogonebas 

da mis avtors _ did mecniers prof. guram gafrindaSvils, 

romlis samecniero moRvaweobis yoveli wami orientire-

bulia qveynisa da adamianebis keTildReobaze, yovelgvari 

faseulis Seqmnaze. 

davsZenT, rom Cvens mier damuSavebis stadiaSia zemoT 

aRniSnulis garda sxva sferoebSi (farmakologiaSi, uzustes 

teqnikaSi _ manqanaTmSneblobaSi, kosmonavtikaSi, kompiute-

rul teqnikaSi da mravali sxv) moRvawe mecnierTa kvlevebis 

Sedegebis danergvis (gamoyenebis) Sesaxeb, romelsac axlo 

momavalSi morig naSromad gamovcemT. 
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akad. givi cincaZis samecniero kvleviTi da  

pedagogiuri  moRvaweobaAQ 

 
gamoCenili qarTveli qimikosis, saqarTvelos mecniere-

baTa akademiis akademikosis givi cincaZis mier gavlili 

cxovrebis gza, misi saerTaSoriso samecniero avtoriteti, 

sayovelTao sazogadoebrivi aRiareba da pativiscema 

qveynisaTvis gaweuli Tavdadebuli Rvawlis WeSmariti 

dadasturebaa. 

givi cincaZe daibada 1933 wlis 18 aprils q. TbilisSi. 

saSualo skola oqros medalze daamTavra da Tbilisis 

saxelmwifo universitetis qimiis fakultetze Cairicxa. 

1957 wels, universitetis warmatebiT damTavrebis Semdeg, 

muSaoba daiwyo saqraTvelos mecnierebaTa akademiis a. 

janeliZis sax. geologiis institutis speqtruli da 

rentgenostruqturuli analizis laboratoriaSi mecnier 

TanamSromlad. 

1960 wels g. cincaZe Cairicxa saqarTvelos politeq-

nikuri institutis aspiranturaSi. 

erTi wlis Semdeg aspiranturis kursis gasagrZeleb-

lad gaigzavna moskovSi yofili ssr kavSiris mecnierebaTa 

akademiis n. kurnakovis saxelobis zogadi da araorganuli 

qimiis institutis kristaloqimiis laboratoriaSi, sadac 

ssr kavSiris mecnierebaTa akademiis wevr-korespondentis, 

fizika-maTematikis mecnierebaTa doqtoris, profesor m. 

porai-koSicis xelmZRvanelobiT daasrula muSaoba sakandi-

dato disertaciaze koordinaciuli naerTebis kristalo-

qimiis dargSi da warmatebiT daicva igi 1965 wels. 

1965 wlidan dawyebuli saqarTvelos politeqnikuri 

institutis kedlebSi nayofieri pedagogiuri moRvaweobis 

paralelurad, g. cincaZe mecnier muSakTa jgufTan erTad 

Seudga farTo SemoqmedebiT samecniero-kvleviT saqmianobas. 

1971 wlis TebervalSi g. cincaZem Tbilisis saxelmwi-

fo universitetSi warmatebiT daicva sadoqtoro diser-
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tacia Temaze: `liTonebis cianaturi, Tiocianaturi da 

selenocianaturi naerTebis gamokvleva~. 

uaRresad farTo da masStaburia g. cincaZis mecnieru-

li moRvaweobis diapazoni. misma samecniero Sromebma farTo 

gavrceleba da aRiareba hpova rogorc saqarTvelosa da dsT-

s, aseve sazRvargareTis qveynebSi. g. cincaZis samecniero 

kvlevis Sedegebi msoflio literaturaSia Sesuli da 

farTodaa citirebuli rogorc samamulo, aseve sazRvar-

gareTis gamocemebSi. es Sromebi did interess iwvevs qimiis, 

medicinisa da soflis meurneobis dargis specialistebis 

farTo wreebSi, radganac mecnieris moRvaweoba vrceldeba 

ara marto fundamenturi kvlevis dargze, aramed igi 

gamoyenebiT xasiaTsac atarebs. 

Tavis mowafesTan, amJamad ruseTis mecnierebaTa 

akademiis akademikos, saqarTvelos mecnierebaTa akademiis 

ucxoel wevrTan a. civaZesTan erTad SemoTavazebul iqna 
NCO da CNO jgufebis liTonebTan koordinirebis 

gansazRvris speqtroskopuli kriteriumi, rac amJamad 

farTodaa gamoyenebuli msoflio praqtikaSi, amasTan erTad, 

g. cincaZem daamuSava liTonebis fsvdohalogeniduri koor-

dinaciuli naerTebis sinTezis axali meTodebi da moaxdina 

fesvdohalogeniduri naerTebis klasifikacia kompleqswar-

momqneli da struqturuli Tvisebebis mixedviT. es naSro-

mebi saSualebas iZleva axleburad SevafasoT fsevdo-

halogenidur jgufebTan liTonebis koordinaciuli naerTe-

bis sinTezis meTodebi arawyalxsnarebis gamoyenebiT. 

profesor g. cincaZisa da misi TanamSromlebis mier 

Sesrulebuli samecniero-kvleviTi samuSaoebis bazaze Seiqmna 

Tanamedrove korodinaciuli qimiis arsebiTad axali dargi _ 

liTonebis fsevdohalogeniduri kompleqsebis qimia, Tanac 

sruliad gansxvavebul aspeqtebSi: sinTezuri qimia, speqtro-

qimia, struqturuli qimia, kristaluri struqturebis 

Seswavlis da kvantur-qimiuri gamokvlevebis CaTvliT, 

liTonebis fsevdohalogeniduri kompleqsebis gamoyenebis 

qimia. 
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Teoriuli gamokvlevebidan yvelaze metad STambeWdavia 

gamokvlevebi bioaraorganuli qimiis dargSi, mikroelemen-

tebis da samkurnalo nivTierebebis (kardiamini, PP vitamini, 
larusani, saluzidi, tubazidi, ftivazidi da sxv.) 

safuZvelze axali biokompleqsebis sinTezma, maTi fizikur-

qimiuri Tvisebebisa da eleqtronuli struqturis Seswavlam 

saimedo fundamenti Seuqmna biologiuri aqtivobis meqanizmis 

gagebas. g. cincaZis iniciativiT Seqmnilma am mimarTulebebma 

_ naerTebis sinTezma, speqtrulma, magnotoqimiurma, struq-

turulma da sxva Tanamedrove gamokvlevebma farTo gamoxma-

ureba hpova da amJamadac mimdinareobs mraval samecniero 

centrSi (TbilisSi, moskovSi, baqoSi, kiSiniovSi, donis-

rostovSi, taSkentSi da sxv.). 

koordinaciuli naerTebis kristaluri struqturis 

rentgenostruqturuli meTodiT profesor T. wivwivaZesTan 

erTad Seswavlisas naSromTa ciklSi mravali kompleqsis 

struqturaa gaSifruli da agreTve Seswavlilia maTi infra-

wiTeli, kombinaciuri ganbnevis, gamarezonansuli, eleqtro-

paramagnituri rezonansis speqtrebi da magnoqimia.  

g. cincaZis mier TanaavtorebTan erTad gamocemul 

monografiebSi: `liTonebis koordinaciuli naerTebi forma-

midTan~ (1980), `liTonebis koordinaciuli naerTebi 

eTilenSardovanasTan da biciklur biSardovanebTan~ (1993) 

da `liTonis koordinaciuli naerTebi tubazidTan da 

larusanTan~ (1998) amomwuravadaa gaSuqebuli kompleqswar-

moqmnis unarsa (konkurentul koordinaciasa) da ligandebis 

biologiur aqtivobas Soris kavSiri, romelic amasTanave 

korelirebulia warmoqmnil Terapiul efeqtTan.  

gansakuTrebiT unda aRvniSnoT g. cincaZis da misi 

samecniero skolis wvlili xisti-rbili mJavebisa da 

fuZeebis koncefciis ganviTarebaSi. 

koordinaciuli qimiis sferoSi Sesrulebuli naSro-

mebis ciklisaTvis _ `fsevdohalogenidebis qimia~, 1990 

wels g. cincaZem ukrainel da germanel mecnierebTan erTad 

ukrainis saxelmwifo premia daimsaxura, xolo 1998 wels 
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naSromebis ciklisaTvis _ `liTonebis koordinaciuli 

naerTebi: sinTezi, aRnagoba, Tviseba~ _ saqarTvelos 

saxelmwifo premiis laureatis wodeba mieniWa. 

g. cincaZe did yuradRebas uTmobs saqarTvelos 

mrewvelobaSi axali teqnologiebis danergvis sakiTxebs. igi 

monawileobda stibiumis sulfidis miRebis teqnologiis 

damuSavebaSi luxumis sabados madnebidan da am teqnologiis 

raWis samTo-qimiur qarxanaSi dasanergad. amasTan erTad, g. 

cincaZe aqtiurad monawileobs dariSxanis, stibiumis da 

bismutis oqsidebis da maT safuZvelze, koordinaciuli 

naerTebis arawyalxsnarebSi sinTezis meTodebis damuSavebaSi. 

g. cincaZem daamuSava madneulis sabados madanSi oqrosa 

da paladiumis gansazRvris modificirebuli meTodika. aqve 

unda aRiniSnos misi Sromebi indiumisa da kadmiumis 

sorbciuli qcevis Sesaxeb samamulo anionitebis rodanidul 

formebze. am gamokvlevebis Sedegad SesaZlebeli gaxda 

Seqmniliyo winapirobebi rigi iSviaTi liTonebis dayofisa 

da gamoyofisaTvis. 

gansakuTrebiT aRsaniSnavia g. cincaZis dauRalavi 

Sroma axalgazrda samecniero kadrebis aRzrdis saqmeSi. mis 

mier aRrzrdilia ormocze meti mecnierebaTa kandidati da 

doqtorebi (a. civaZe, T. wivwivaZe, T. kapanaZe, f. musaevi), 

romlebic nayofierad muSaoben msoflios mravali qveynis 

samecniero da saswavlo centrSi. 

akad. g. cincaZis uSualo xelmZRvanelobiT mecnier-

mkvlevarTa jgufis mier dasinTezebul da Seswavlili 

koordinaciuli naerTebi (romlTa ricxvi sakamaod STambeW-

davia) icdeba gamoyenebis TvalsazrisiT farmakologiaSi, 

medicinaSi da sxva mniSvnelovan sferoebSi. am naSromSi 

yuradReba mxolod Ge(IV)-is koordinaciul naerTebze _ 

(mecnier-mkvlevarebi: akademiuri doqtorebi elguja kvezere-

li da aneri leJava) gavamaxvileT. 

1980 wels espaneTis qalaq malagadan (malagis mecni-

erebaTa fakulteti, fiz-qimiis departamentebi) movida ofi-

cialuri moTxovna stu-s ucxoeTis qveynebTan urTierTobis 
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ganyofilebaSi, ris safuZvelzec e. kvezerelisa da a. leJa-

vas ori statia: 

1. Ce(IV) biomidebis koordinaciuli naerTebi (saq. mecn. 

akademiis macne, qimiis seria 1977, t. III, #4, gv. 231-326). 

2. Ce(IV) Sereuli bromido Tiocianaturi kompleqsebi 

(saqarTvelos mecnierebaTa akademiis moambe, 1998, 91, #2, 

gv. 345-348). 

gagzavnil iqna espaneTis cnobili mecnieris tereza 

piretos saxelze, romelmac didi warmatebiT gamoiyena 

aRniSnuli Sromebi Tavis samecniero kvlevebSi. 

amave mecnier-mkvlevarTa jgufis mier miRebuli-

germaniumis (IV) koodinaciuli naerTebi: 

4GeBr4 ⋅ ГИНК 4GeCl4 ⋅  ЛАр    2(NCS)GeBr 22 ⋅  ЛАр 
4(NCS)GeBr4 ⋅  ГИНК 4GeBr4 ⋅  ЛАр 

4Ge(NCS) ⋅  ГИНК  2GeI4 ⋅  ЛАр 
4GeI4 ⋅  ГИНК 2(NCS)GeCl 22 ⋅  ЛАр 
gamocdil iqna antituberkuliozur aqtivobaze in vitro 

pirobebSi m.m.d. prof. e. SilakaZis xelmZRvanelobiT da dad-

ginda rom larusaniani kompleqsebi ufro maRal antituber-

kuliozur Tvisebebs amJRavneben  vidre koordinaciuli 

naerTebi izonikotinhidrazinTan, magram orive SemTxvevaSi 

Sedegebi saukeTesoa _ am Sedegebs SeiZleba varskvlavT 

krefa vuwodoTo _ ganacxada cnobilma ptiziatrma prof.   

e. SilakaZem. 

aseve didi Sedegebi aCvena TerapiaSi gamocdisas Cvens 

mier dasinTezebulma naerTebma 

4GeI4 ⋅  ГПК    4GeBr4 ⋅  ГНК 
4GeBr(NCS)2 ⋅  ГПК   6GeCe4 ⋅  ГНК 

4Ge(NCS)4 ⋅  ГПК   4GeI4 ⋅  ГНК 
kvlevebi Catarda Terapiis institutSi m.m.d. prof.    

k. cincaZis xelmZRvanelobiT da dadgenil iqna, rom Ce(IV) 
koord. naerTebi pmh-Tan avlenen hipotenziur, hipoglikenur 

aqtivobas, xolo Ce(IV) koordinaciuli naerTebi nmh-Tan 

piriqiT avlenen hipertenziur, hiperglikemiur moqmedebas, 
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zrdian qsovilebSi Jangbadis moxmarebas da eleqtrokardio-
gramis kbilebis voltaJs, axangrZliveben gulis sistolas. 

gansakuTrebiT aRsaniSnavia, rom 90-ian wlebSi Jurnal 

`наука и жизнь~-Si gamoqveynda iaponelebis statia, romelic 

exeboda zogadsakacobrio problemas _ onkologiur daavade-

bebs, iaponelebma Ce(IV) koordinaciuli naerTebi bioaqtiur 

ligandebTan-gamoscades onkologiaSi da daadgines, rom 

Ce(IV) ionebma SeZlo sarkomis metastazebis SeCereba 

(Seyovneba). aqedan gamomdinare rasakvirvelia Cveni sanukvari 

ocnebaa Cvens mier dasinTezebuli da Seswavlili 80-ze meti 
Ce(IV) koordinaciuli naerTi sxvadasxva bioaqtiur 

ligandebTan _ gamoicados momavalSi onkologiaSi, risTvi-

sac imediT velodebiT saqarTveloSi Sesatyvisi pirobebis 

Seqmnas. aqve davsZenT, rom farTo diapazonis mqone mecnierma 

elguja kvezerelma (msoflioSi cnobilma gamorCeulma 

kompozitorma WadrakSi) kvlevis obieqtad airCia rTuli 

(rTulSi vgulisxmobT _ Znelad dasamorCilebels) magram 

saintereso elementi Ge-is qimia da misi Tavdadeba nayofieri 
gamodga.  

akademikos g. cincaZis Tavdadebuli samsaxuri qveynisa 

da xalxis sakeTidReod mravali ordeniTa da medliTaa 

aRniSnuli. saqarTvelos teqnikuri universitetis daarse-

bidan 75-e wlisTavis aRniSvnis dReebSi igi `Rirsebis 

ordeniT~ iqna dajildoebuli. akademikosi g. cincaZe 

saqarTvelos teqnikuri universitetis didi sabWos mier 

giorgi nikolaZis medliT dajildovda. 

Rrmad varT darwmunebuli, rom batoni givi mraval-

mxrivi codniT, mdidari gamocdilebiTa da eriskacobiT 

kidev didxans emsaxureba saqarTvelos aRmSeneblobasa da 

winsvlis saqmes. amis udavo dadasturebaa erudiciiT 

gamorCeuli, mamisagan mecnierebisadmi usazRvro siyvaruliT 

STagonebulni b-ni givis Svilebi: t.m.d. prof. maia cincaZe 

da sr. prof. Tamar cincaZe warmatebiT xelmZRvaneloben 

saswavlo-samecniero mimarTulebebs saq. teqn. uniuversi-

tetSi. 
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q.m.d. prof. saq. sainJinro akademiis akademikosis, niu-

iorkis (amerikis) mecnierebaTa akademiis wevris, saq. 

saxelmwifo premiis laureatis, mecnierebisa da 

teqnikis dargSi _ Tengiz wivwivaZis samecniero-

pedagogiuri moRvaweoba. 
 

Tengis ivanes-Ze wivwivaZe daibada 1942 wels qalaq qu-

TaisSi tradiciul qarTul ojaxSi. 1958 wels oqros meda-

lze daamTavra saSualo skola, xolo 1967 wels aseve war-

CinebiT daamTavra saqarTvelos politeqnikuri institutis 

qimiuri da kvebis teqnologiis fakulteti. 

jer kidev studentobis wlebSi leninuri stipendian-

ti, niWieri Wabuki xelmZRvanelobda pionerTa da moswav-

leTa sasaxleSi norC qimikosTa samecniero wres. war-

Cinebuli studenti, udidesi niWiTa da dauRleli SromiT 

gamorCeuli pirovneba ar darCa SeumCneveli amagdar mecni-

ers, saq. mecnierebis akademiis akademikoss kalistrate quTa-

TelaZes da misi rekomendaciiT b-ni Tengizi Cairicxa 

aspiranturaSi 1970 wels, romelic warCinebiT daamTavra da 

1974 wels brwyinvaled daicva sakandidato disertacia. 

q.m.k. Tengiz wivwivaZe iwyebs aqtiur samecniero moRvaweobas. 

man Tavis garSemo Semoikriba niWieri axalgazrdebi da 

mohkida biologiurad aqtiur koordinaciul naerTTa aRna-

gobis Seswavlas rentgenostruqturuli meTodiT. aqve davs-

ZenT, rom rentgenostruqturuli analizi aris urTulesi 

meTodi, romelic dakavSirebulia sicocxlis riskTan. b-ni 

Tengizis samecniero xelmZRvanelobiT daculia 10-ze meti 

sadiser-tacio naSromi. 1994 wels b-nma Tengizma Cveuli 

warmatebiT daicva sadoqtoro disertacia Temaze: `zogierT 

liTonTa koordinaciuli naerTebis aRnagobis gamokvleva~. 

saq. mecnierTa akademiis, p. meliqiSvilis saxelobis 

fizikuri da organuli qimiis institutSi, sadac mas 

oponirebas uwevdnen cnobili mecnierebi: g. ciciSvili, T. 

andronikaSvili, k. jafariZe da T. marsagiSvili. 
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b-ni Tengizi aris gamomcemloba `mesxeTis~ didi Jiuris 

premiis laureati (saukeTeso saxelmZRvanelosaTvis), 

avtoria aTi saxelmZRvanelosi (maT Soris saskolo da 

umaRlesi saswavleblebis), 200-mde samecniero naSromisa. 

miRebuli aqvs 2 saqpatenti gamogonebebze. 

gTavazobT b-ni Tengizis Rrmad mecnierul kvlevebidan 

mxolod erT-erT Sedevrs. 

 

liTonebis kardiaminis Semcveli koordinaciuri naerTebis 

stereoqimiuri Taviseburebani 

 

(mecnier-mkvlevari prof. T. wivwivaZe) 

 

akad. g. cincaZis mier 60-ian wlebSi dawyebul iqna 

kvlevebi samkurnalo preparatebTan liTonebis koordi-

naciuli naerTebis struqturuli qimiis dargSi. 

erT-erT aseT samuSaos warmoadgens liTonebis koordi-

naciuli naerTebi kardiaminTan anu nikotinmJavas NN , -

dieTil-amidi-(nmdea*). 

nmdea-s gardamaval liTonebTan koorodinireba SeuZlia 

rogorc heterociklis azotis, aseve karbonilis Jangbadis 

atomebiT, maSin, rodesac amiduri azotiT liTonebTan bmis 

warmoqmna nakleb savaraudoa misi ganuyofeli eleqtronuli 

wyvilis karbonilis jgufTan SeuRlebiT, xolo Camnacvle-

blis arsebobisas _ mosalodneli steriuli winaRobebis 

gamo. 

kompleqsebSi kardiamini SeiZleba iyos rogorc mono-

dentaturi, ise bidentatutri (xidur-xelaturi) ligandis 

rolSi, ris Sedegad korodinaciuli naerTis kristals 

mTlianobaSi SeiZleba hqondes rogorc molekuluri, aseve 

polimeruli aRnagoba, rac Tavis mxriv, iwvevs Sesabamisi 

                                                 
* nmdea _ nikotinmJavas N,N _ dieTilamidi (C10H14N2O), romlis 
25%-iani wyalxsnari cnobilia kardiaminis saxelwodebiT. 
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kompleqsebis fizikur-qimiuri da biologiuri Tvisebebis 

mravalgvarobas. 

struqtura ]()([( 2 2nmdea)⋅NCSeMn  Sedgeba centr-

simetriuli oqtaedruli molekulebisagan, sadac manganumis 

atomis koordinaciuli poliedri warmoqmnilia ori 

monodentaturi nmdea-ligandis Jangbadis atomisa da ori 

sxva nmdea-ligandis piridinis birTvis azotis atomebiT. 

mocemul SemTxvevaSi nmdea-ligandi warmoadgens bidentatur-

xidur ligands. manganumis atoms ukavSirdeba heterociklis 

azotisa da karbonilis jgufis jangbadis atomebiT. amisTan, 

atomTa TiToeuli erTsaxeliani wyvili transmdgomareobaSi 

imyofeba. manganumis oqtaedrul kompleqsSi kuTxuri dama-

xinjebani mcirea (intervali 86,7-89,40). nmdea-ligandebis 

piridinis birTvebi praqtikulad brtyelia (nax. 1). 

 
nax. 1. kompleqsis ]()([( 2 2nmdea)⋅NCSeMn  aRnagoba 

 

struqturaSi ]()([( 2 4nmdea)⋅NCSeNi  nikelis atomi ko-

ordinirebulia odnav damaxinjebuli oqtaedriT _ 
−SeCN _ 

jgufebis azotis ori nmdea-ligandebis oTxi monodentaturi 

molekulis heterociklis azotis atomebiT (nax. 2). izo-

selenocianaturi jgufebi erTmaneTTan transmdgomareobaSia. 

nmdea-ligandis yvela piridinis birTvi praqtikulad 

brtyelia. karbonilis jgufebis naxSirbadatomTa korodi-

nacia brtyel trigonaluria. aseTive mdgomareobaa nmdea-

ligandis aminojgufebis azotis atomebis irgvliv bmebis 

korodinaciaSi (kuTxeTa jami 3500). mTlianobaSi kompleqsis 
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kristaluri struqtura agebulia diskretuli moleku-

lebisagan, maT Soris, Cveulebriv, van der vaalsuri urTi-

erTqmedebiT. 
 

 
nax. 2. kompleqsis ]()([( 2 4nmdea)⋅NCSeNi  aRnagoba 

 

kompleqsis ]([( 4nmdea)⋅NiBr  kristalTa struqtu-raSi 

nikelis atomi warmoqmnis mcired damaxinjebul oqtaedrul 

koordinacias _ bromis ori atomisa da oTxi monodenta-

turi nmdea-ligandis heterociklTa azotis oTxi atomiT 

(nax. 3). oTxive nmdea-ligandis piridinis birTvebi praqti-

kulad brtyelia. piridinis birTvebsa da karbonilamiduri 

jgufebis sibrtyeTa urTierTmobrunebis kuTxeebi sakmaod 

didia (I-II 85,2; VII-VIII 62,3 da X-XI 51,50 sibrtyeebi). es 

gamowveulia Sigamolekuluri steriuli efeqtebiT _ mocu-

lobiTi eTilis jgufebisa da heterociklebis atomTa 

urTierTganzidviT. 

 
nax. 3. kompleqsis ]([( 2 4nmdea)⋅NiBr  aRnagoba 
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kompleqsis ]([( 2 4nmdea)⋅NiI  rentgenostruqturuli ga-

mokvlevis dawyebis win vvaraudobdiT, rom nikelis koor-

dinaciuli poliedri warmoiqmneboda oTxi nmdea-ligandis 

heterociklTa azotisa da iodis atomebiT (oqtaedruli 

koroodinacia). magram Catarebuli rentgenostruturuli 

gamokvleviT damtkicda, rom kompleqsis SedgenilobaSi aris 

wylis molekula (rac naerTis elementTa analiziT ar iyo 

mocemuli). romelis erTi iodis atoms aZevebs garesa-

koordinacio sferoSi da TviTon ikavebs mis adgils Sigasa-

koordinacio sferoSi. Sesabamisad, kompleqsis kristalis 

aRnagoba gamoisaxeba Semdegi saxiT: IOHNiI ⋅⋅⋅ )](([( 22 4nmdea)  

kristalSi kompleqsuri kationebisa +⋅⋅ )](([( 2OHNiI 4nmdea)  

da anionebisa I _ wyoba ganisazRvreba IH ...0− tipis wyal-

aduri bmebiT wylis molekulebsa da arakoordinirebul 

ionebs Soris (nax. 4).  

 

 
nax. 4. kompleqsis IOHNiI ⋅⋅⋅ ])(([( 224nmdea)  aRnagoba 

 

koordinaciuli naerTis ])(()([( 2223 OHCOOCHNi ⋅⋅ 2nmdea)  

kristalTa struqturuli erTeulebia centrsimetriuli 

monomeruli kompleqsebi transoqtaedruli koordinaciiT. 

nikelis atomi ganlagebulia elementaruli ujredis invers-
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iis centrSi da odnav damaxinebuli koordinaciuli mraval-

axnaga oqtaedri warmoimqneba ori monodentaturi nmdea-

ligandis heterociklis azotis atomebiT, ori monoden-

taturi acetat jgufis Jangbadsa da wylis molekulis 

Jangbadis atomebiT (nax. 5). 

 

 
 

nax. 5. kompleqsis ])(()([( 2223 OHCOOCHNi ⋅⋅ 2nmdea)  aRnagoba 

 

kristalur struqturaSi ]([ 2 4nmdea)⋅Cdl  kadmiumis 

atomis koordinaciul mravalwaxnagas warmoqmnis monoden-

turi nmdea-ligandi, romlebic kadmiumis kompleqswar-

momqmnel atomTan koordinirebulia mxolod heterociklis 

azotis atomebiT: NiCd −  2,474 da 
0

445,23 ANCd −   da aci-

doligandis iodis ori atomiT: 
0

911,2 AICd − . aRniSnuli man-

Zilebi ramdenadme metia, vidre Sesabamisi manZilebi analo-

giur kompleqsebSi, rac ueWvelad gamowveuli moculobiTi 

nmdea-ligindebisa da iodis atomebis SesvliT Sigasa-

koordinacio sferoSi da amiT gamowveuli steriuli 

winaRobebiT nax. 6. 
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nax. 6. kompleqsis ]([( 2 4nmdea)⋅CdI  aRnagoba 

 

koordinaciuli naerTis ]([( 2 4nmdea)⋅CdI  struqturaSi 

TuTiis garSemo oqtaedruli korodinacia xorcieldeba 
−SCN  jgufebis azotis ori da oTxi monodentaturi nmdea-

ligandebis heterociklTa azotis oTxi atomiT (nax. 7). 

centraluri kompleqswarmomqmneli TuTiis atomis garSemo-

werilobaSi (oqtaedruli koordinaciulia) kuTxuri dama-

xinjebani mcirea (intervali 87,5-94,20). −SCN  jgufebi 

xazovania (177,5-177,10). manZilebi 081,2NCSNZn −  da 
0

118,2 A  

xvdeba im intervalSi, romelic cnobilia literaturidan 

analogiuri Zn - NCSN  manZilebisaTvis. TuTiis atomebsa da 

nikotinmJava dieTilamidis molekulebis azotis (hetero-

cikli) atomebs Soris bmaTa sigrZeebi ;271,2ndeaNZn − 2,219; 

2,216 da 
0

194,2 A  eTanadeba analogiuri bmebis manZilebs 

sxva oqtaedrul koordinaciul naerTebSi. 
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t.m.d. prof. Tamaz gabadaZis samecniero-kvleviTi 

moRvaweoba 

 
TvalsaCino mecnierisa da pedagogis t.m.d. prof.       

T. gabadaZis samecniero-kvleviTi moRvaweoba uaRresad mniS-

vnelovani aRmoCnda samSeneblo sferosTvis. mecnierma Seqmna: 

gafarToebadi da mZabavi sxvadasxva maRali markis cementebi. 

arafeTqebadi damangreveli masala, romelic anviTarebs 100-

300 atm. wnevas. masala gamoicada WiaTuris SaxtebSi 

manganumis madnebis mopovebisas fundamentebis, masis qanebis 

da sxvaTa dasangrevad. 

1960 wels mec. T. gabadaZes miRebuli aqvs saavtoro 

mowmoba zeswrafmagrebadi, TviTarmirebadi, wyalgaumtari 

portlandcementis Seqmnaze (20 wuTSi 100 markis miRweva). 

es yvelaferi dafuZnebulia mineral etringitis 

warmoqmnaze romlis formulaa:  

OHCaSOOAlCaO 2432 3233 ⋅⋅⋅ . 

warmoqmnili kristalebis sigrZea 10-20 mikrometri. 

                       sigane   3-5 mikrometri. 

zemoaRniSnul sakiTxebTan dakavSirebiT iaponiis erT-

erTi firma sabWoTa kavSiris `licenzitorgs~ Txovda 

gadaecaT maTTvis b-n gabadaZis mier damuSavebuli 

teqnologiebi, xolo inglisis gamoCenilma mecnierma 

moaTavsa  inglisis centralur JurnalSi pirveli statiis 

Targmani rubrikiT `progresi ruseTSi~. 

b-ni Tamazis mecnieruli tradiciebi ara marto 

gaagrZela, aramed umaRles safexurze aitana Teoriuli 

fizikis dargSi misma ufrosma vaJma giga (grigor) gabadaZem, 

romelic aris niuiorkis erT-erTi udidesi universitetis 

sruli profesori da amave universitetis samecniero 

centris diqreqtori fizikasa da kosmologiaSi. 
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t.m.d. prof. arCil saruxaniSvilis umniSvnelovanesi 

samecniero kvlevebi 
 

cnobili qarTveli qimikosis, mravalmxriv ganaTlebuli 

mecnieris t.m.d. prof. arCil saruxaniSvilis xelmZRvane-

lobiT Catarda nayofieri samecniero kvlevebi 

 

1. axali klasis – manganituri amorfuli masalebis  

(minebis) miRebis sferoSi 
 

(mkvlevarTa jgufi: n. quTaTelaZe, T. WeiSvili,  

v. kurcxalia,  n. RambaSiZe) 
 

Teoriulad navaraudevi da praqtikulad damtkicebul 

iqna minaTa axali klasis _ manganituri minebis arseboba. 

axsnil iqna manganumis roli am minaTa struqturaSi da, 

Sesabamisad, fizikur-qimiur da teqnologiur Tvisebebze 

gavlena. damtkicebul iqna, rom minaSi manganumi ZiriTadad 

or mdgomareobaSia da am mdgomareobaTa Tanafardobazea 

damokidebuli manganumSemcveli silikaturi da boratuli 

minebis Tvisebebi. imaze Tu romeli mdgomareoba sWarbobs 

minaSi zegavlenas, sinTezis pirobebis garda, kompoziciis 

Tvisebrivi Sedgeniloba da minaSi manganumis Semyvani 

nivTierebis raoba axdens. 

am namuSevrebma misca dasabami mravali saxis minebisa da 

minanqrebis, TviTSewonadi suspenziebis miRebas, maT Soris 

saqarTvelos rigi sawarmoTa moxsniTi qanebisa da myari 

narCenebis gamoyenebiT. 

minebidan aRsaniSnavia kompozitis Seqmna, romelsac 

zedapiruli naxevargamtaroba axasiaTebda, maSin rodesac 

moculoba inarCunebda dieleqtrikis yvela Tvisebas. am 

masalis Tavisebureba iyo imaSi, rom naxevargamtari afski 

warmoiqmneboda TavisTavadad Termuli damuSavebis Sedegad 

sxva specifikuri danamatebis minaSi Seyvanis gareSe. 
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amgvari masalis perspeqtiuloba araerTxel iqna 

dadasturebuli rig sagamocdo laboratoriaSi `maT Soris 

Tavis droze saqarTveloSi arsebul gaerTianeba `mionSi~. 

 
2. minanqrebis sferoSi 

 

(mkvlevarTa jgufi: v. gordelaZe, i. zedgeniZe, i. kvezereli-

kopaZe, i. berZeniSvili, m. razmaZe, T. labaZe) 
 

gamokvleulia da praqtikulad Semowmebulia saqarTve-

los mrewvelobis moxsniTi qanebisa da myari narCenebis 

gamoyenebis SesaZlebloba sxvadasxva daniSnulebisa da saxis 

minanqrebis miRebaSi. 

manganumiT Raribi karbonatuli madani traqitis 

gamoyenebiT miRebuli da mravaljeradad gamocdil iqna: 

_ fuZe minanqari yvela saxis damfaravi minanqrebi-

saTvis, romelic gamoirCeoda miRebis dabali temperaturiT; 

_ funqcionaluri mJava da tute gamZle minanqari 

qimiuri aparaturisa da kvanZebis dasacavad. upiratesoba 

arsebulebTan SedarebiT qimiuri medegobis meti xarisxi, 

miRebis dabali temperatura da masalatevadobis mkveTri 

Semcireba. amgvari minanqris TviTRirebuleba %30≈ -iT 

naklebia arsebul minanqrebTan SedarebiT; 

_ funqcionaluri zRvis wylis mimarT mdgradi minan-

qari wyalqveSa uZravi da moZravi mowyobilobebisa da maTi 

kvanZebis dasacavad. gamoirCeva dabali TviTRirebulebiTa da 

xanmedegobiT; 

_ fuqncionaluri minanaqari sxvadasxva daniSnulebis 

gemisa da xomaldis Sida tixrebis dasacavad koroziisagan 

xasiaTdeba maRali xanZarmedegobiT, mcire TviTRirebulebiT; 

_ fuZe da funqcionaluri minanqrebi sayofacxovrebo 

eleqtro da airqurebisaTvis gamorCeva kvebis produqtebis 

zegavlenisadmi maRali medegobiT, maRali sanitarul-

higienuri maCveneblebiT, dabali TviTRirebulebiT. 
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minis lewis gamoyenebiT miRebulia sauveliro nakeTo-

baTa dekorirebisaTvis gankuTvnili minanqrebi. sadReisod 

Seqmnilia 100-mde naxevartonuri da gamWirvale minanqari. 

miRebulma minanqrebma da mominanqrebuli nakeTobebma 

gaiares laboratoriuli, naxevradsawarmoo da sawarmoo 

gamocdebi saqarTveloSi, moldaveTSi, ukrainaSi, ruseTSi da 

yvela saxelmwifoSi miiRes maRali Sefaseba. 

 

3. saqarTveloSi arsebuli sawarmoTa myari narCenebis da 

rigi qanebis gamoyenebis Teoriuli da praqtikuli  

Sefasebis sferoSi 
 

(mkvlevarTa jgufi: v. maxvilaZe, n. yurSubaZe,  

e. nikoleiSvili, d. ruxaZe, d. WinWaraZe, T. nikoleiSvili) 
 

Teoriulad da praqtikulad Sefasebulia rusTavis 

metalurgiuli qarxnis brZmedis widis, WiaTuris manganumis 

madnis gamdidrebis narCenebis, quTaisis analcimuri qanis, 

bentonituri Tixebis mopovebis moxsniTi qanis (traqitis), 

yvarlis Rvarcofuli gamonatanis gamoyenebis SesaZlebloba 

silikaturi da Zneldnobadi araorganuli masalebisa da 

nakeTobebis dasamzadeblad. dadgenilia, rom rusTavis 

brZmedis wida da WiaTuris madnebis gamdidrebis narCenebi 

teqnogenuri nedleulTa ricxvs miekuTvneba. 

maTi gamoyeneba SesaZlebelia saSen masalaTa TiTqmis 

yvela sferoSi, Sesabamisi gamosavali kompoziciebis 

Tvisobrivi Sedgenilobis swori SerCevisas. xazgasmulia, 

rom brZmedis widis dRes arsebuli gadamuSavebis sqema 

moiTxovs daxvewas, rac erTi orad gazrdis misi gamoyenebis 

sferoebs, maT Soris saqarTvelos sazRvrebs gareTac. 

WiaTuris madnis gamdidrebis narCenebi warmatebulad 

SeiZleba gamoyenebul iqnas sxvadasxva saxis keramikis, minis, 

minanaqris warmoebaSi. traqiti, rogorc minis, minanaqrisa da 

keramikis erT-erTi gamosavali masala mizanSewonilia 

gamoyenebul iqnas Tvisobrivad axal TanafardobebSi raTa 

moipovos sruli aRiareba mewarmeTa Soris. 
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yvarlis Rvarcofuli gamonatani _ stiqiogenuri 

nedleulia. misi gamoyeneba pirvel rigSi portlandcementis 

warmoebaSia mizanSewonili, Tumca ki arc keramikis warmo-

ebaSi iqneba misi gamoyeneba urigo. 

am nedleulTa Semdgom teqnologiur kvlevebs 

SeuZliaT mkveTrad Secvalon adgilobrivi da Semotanili 

saSen masalaTa da nakeTobaTa sadReisod saqarTvelosTvis 

ekonomikurad gaumarTlebeli Tanafardoba da moutanos 

qveyanas sargebeli. 

amasTan ueWvelad gadaiWreba socialuri problemebic _ 

gaumjobesdeba ekologiurad usafrTxo pirobebi, dasaqmdeba 

Cveni mosaxleobis mniSvnelovani nawili. 

 

4. kompozitebis miRebis optimaluri pirobebis  

dadgenis sferoSi 
 

(mkvlevarTa jgufi: d. erisTavi, a. gogiSvili, v. erisTavi,  

m. mSvildaZe, v. mindini, s. mazmiSvili) 
 

mimdinareobs iseTi sistemebis kvleva, romelTa 

mniSvneloba Tanamedrove teqnikisa da mecnierebisaTvis metad 

didia.  B-O-N-C da Si-O-N-C sistemebi safuZvelia iseTi 

kompozitebis miRebisa, romlebic farTod gamoiyeneba 

cecxlmedegi, sapoxi, qimiurad medegi, cveTagamZle, 

naxevradgamtaruli, luminoforuli, saTbobi elementebis, 

gammarTvelebis, tranzitorebis, radiaciuli teqnikis da 

mravali sxva masalisa da nakeTobis miReba-damzadebaSi. 

magram, yovelTvis ver xerxdeba maTi miRebis mizno-

brivi produqtis maqsimaluri gamosavlianobis uzrunvel-

yofadi pirobebi. amis mravalmxriv mizezTa Soris ZiriTadia 

aRniSnuli sistemebis eqperimentuli kvlevis masala-, 

energo- da Sromatevadoba. 

gamosavali am SemTxvevaSi kompiuterul modelirebaSia. 

am daskvnas adastureben msoflioSi sxvadasxva dargSi 

SeZenili gamocdilebani. 
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am gzas adgas stu-s mkvlevarTa jgufi miTiTebuli 

sistemebis kvlevaSi. 

dReisaTvis ukve dadgenilia borisa da kaJis, 

nitridebis, karbidebis, miRebis optimaluri pirobebi, 

sxvadasxva temperaturasa da  wnevebisas produqtTa fazuri 

Sedgeniloba, sxvadasxva parametris zemoqmedeba miznobrivi 

produqtis gamosavlianobaze. 

mkvlevarTa jgufis mier miRebuli Sedegebi araerTxel 

iqna moxsenebuli sxvadasxva saerTaSoriso kvorumze da 

gamoiwvia gacxovelebuli diskusia, ZiriTadi Sedegebi gamoq-

veynebulia sazRvargareTisa da saqarTvelos periodikaSi. 

 

 

dabaltemperaturuli minanqrebi feradi liTonebisaTvis 
 

(mkvlevarTa jgufi: v. gordelaZe, t.m.k. T. anTaZe, 

magistranti) 
 

ganxilulia biosilikaturi minanqrebis Sedgenilobebi 

spilenZis, oqros, vercxlis da maTi Senadnobebis mominan-

qrebisaTvis. am daniSnulebis minanqrebis gamowvis tempera-

turuli intervali 750-8400C-ia. maRali xarisxis mqone 

mominanqrebuli zedapiris misaRebad, minanqris gamowvis 

temperatura liTonis struqturuli gardaqmnebis tempera-

turaze naklebi unda iyos. miuxedavad amisa, gamoyenebuli 

minanqrebis gamowvis temperaturebi imyofeba feradi liTo-

nebis Senadnobebis struqturuli gardaqmnebis temperatu-

ruli intervalis zRvarze. magaliTad, oqros Sedgenilobis 

struqturuli gardaqmnebis temperaturuli intervali 830-

9000C-is, xolo vercxlis 730-9100C-is zRvrebSia (Senadno-
bebis komponentebTan damokidebulebaSi). 

likvidusis temperaturis mosazRvre temperaturaze 

minanqris mravaljeradi gamowva mosaminanqrebeli liTonis 

struqturis Secvlas iwvevs, rac mniSvnelovan gavlenas 
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axdens rogorc minanqris xarisxze, ise mTlianad 

mominanqrebul nakeTobaze. liTonis da TviT minanqris 

zedapirze warmoiqmneba defeqtebi buStebis, forebis, 

anatkeCis saxiT, icvleba minanqris an liTonis feri, xolo 

nakeToba deformirdeba. feradi liTonebisaTvis gankuTvnili 

minanqrebis gamowvis temperaturis Semcireba aRniSnuli 

defeqtebis Tavidan acilebis saSualebas iZleva. amasTan, 

minanqris gamowvis da, aseve, misi sinTezis temperaturebis 

dabla daweva iwvevs eleqtroenergiis xarjis Semcirebas da 

Tboteqnikuri agregatebis momsaxurebis vadebis gazrdas. 

literaturuli monacemebi feradi liTonebisaTvis 

advildnobadi minanqrebis Sedgenilobebis Sesaxeb Zalze 

mcirea. ufro metia monacemebi advildnobad minebze da 

minanqrebze Tumca, es monacemebi exeba an narCilis Seqmnas 

msubuq da ferad liTonebTan, an mominanqrebul Sav 

liTonebs. aRsaniSnavia, rom minebis SeTavsebuli narCilebis 

Seqmna spilenZTan (liTonTan, romelsac, oqrosa da ver-

cxlis SenadnobebTan SedarebiT, minis Termuli gafarToebis 

koeficientebTan miaxloebuli mniSvneloba aqvs) praqti-

kulad SeuZlebelia. es garemoeba da is, rom aseT minebs 

qimiuri mdgradobis mimarT ar waeyeneba gansakuTrebuli 

moTxovnebi, maT feradi liTonebisaTvis safaris misaRebad 

gamousadegars xdis. 

yvelaze metia monacemebi advildnobadi minanqrebis 

Sesaxeb. Tumca rogorc aRiniSna, isini gankuTvnilia 

ZiriTadad Savi liTonebisaTvis da, amgvarad, maTi oqros 

dasafarad gamoyeneba, romelsac gacilebiT meti Termuli 

gafarToebis koeficienti axasiaTebs, warmoudgenelia. 

amdenad, Zvirfasi liTonebis advildnobadi safarebis 

SemuSaveba gamorCeuli gziT, magram analogiuri minanqrebis 

Sesaxeb arsebuli monacemebis gaTvaliswinebiT unda 

warimarTos. 

advildnobadi minanqrebi, iseve rogorc minebi, eqsperi-

mentatorTa umravlesobis mier miiReba SedgenilobaSi tute 

liTonTa da sxva mdnobebis Semcvelobis zrdis xarjze. 
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Tumca, miiReba ra teqnologiuri safarebi, maTi qimiuri 

mdgradoba arsebuli Cveulebrivi silikaturi minanqrebis 

mdgradobaze mravaljer naklebia. 

sxva gza iqna arCeuli Savi liTonebisaTvis gankuTvni-

li gamowvis dabaltemperaturuli minanqrebis SemuSavebisas. 

cnobilia, rom garkveuli minis gamodnoba damokide-

bulia ara marto Tavad minis qimiur Sedgenilobaze, aramed 

sawyisi narevis kazmis Sedgenilobazec. stu-s fizikuri 

qimiisa da silikatebis teqnologiis kaTedrebze miRebuli 

gamocdilebiT (foladisaTvis mxatvruli minanqrebis sinTe-

zis dros), ZiriTad kazmur masalad gamoiyeneboda perliti. 

kvarcis qviSisa da perlitis safuZvelze sinTezirebuli 

minanqrebis xarSvam mecnierTa jgufi miiyvana adre Catare-

bul samuSaoTa analogiur daskvnebamde. perliti gamodga 

`mdnobi~. magram, amisaTvis aucilebeli iyo kazmur narevSi 

am komponentebis Seyvana, romlebic perlitis dnobis 

inicirebas axdens (perlitis dnobis temperatura sakmaod 

maRalia >15000C). amgvar komponentebs Cven SemTxvevaSi B2O3, 
R2O, ZnO, SnO, PbO da BaO warmoadgenda, isini warmoqmnian 

ra dabaltemperaturul evtektikebs, mkveTrad amcireben 

perlitis dnobis temperaturas. perlitis Semcveli kazmuri 

narevis mTliani dnoba, analogiuri Sedgenilobis kvarcis 

qviSian narevTan SedarebiT, 60-800C-iT ufro dabal 

temperaturebze xorcieldeba. perlitis gamoyenebisas amis 

mizezi aris, erTi mxriv, silikatebis warmoqmnis stadiis 

Semcireba an misi sruli uTanabroba, xolo, meore mxriv, 

kvarcis marcvlebis xsnadobis aucileblobis uqonloba. 

Sesabamisad mcirdeba minanqris xarSvis droc. 

cnobilia Semdegi Sedgenilobis minanqrebi, won.% 
SiO231-39  K2O1-5 
B2O313-21  ZnO13-20 
Na2O14-22  Fe2O32-10 

da, agreTve, erT-erTi egreT wodebuli Sualeduri 

oqsidebidan Al2O3, TiO2, ZrO2. es Sedgenilobebi gankuTvnilia 

foladis ugrunto mominanqrebisaTvis. isini uzrunvelyofen 
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dabaltemperaturuli gamowvis minanqrebis miRebas, Tumca 

maTi gamoyeneba spilenZze da mis Senadnobebze xarisxiani 

safarebis misaRebad SeuZlebelia (liTonTan SeWidulobis 

uqonloba, mJavebisadmi dabali qimiuri mdgradoba da 

ganRvradobis dabali mniSvneloba). 

Catarebuli kvlevebis Sedegad gamoikveTa Semdegi 

Sedgenilobis minanaqrebi won.% 
SiO234-52  SnO3-16 
B2O310-12  ZnO2-10 
Al2O32-6   MoO3 0,5-1,5 
Na2O18-26  Li2O 3-4 
K2O8-12 
xazobrivi Termuli gafarToebis koeficientis Sesabami-

sobis, saWiro SeWidulobis simtkicis da marilmJavas mimarT 

sakmaod maRali qimiuri mdgradobis xarjze es minanaqrebi 

uzrunvelyofs spilenZisa da mis Senadnobebze safaris 

miRebas. Tumca, maTi miReba xarSvis sakmaod maRal tempera-

turebTanaa dakavSirebuli, xolo ganRvradoba gamowvis 

temperaturebze ar iZleva tixrul nakeTobebze tixrebidan 

qveviT daqanebuli meniskiani safaris miRebis saSualebas. 

Catarebul samuSaoTa mizani iyo minanqris xarSvis 

temperaturisa da xangrZlivobis Semcireba da safaris 

gamowvis temperaturebze (680-7500C) ganRvradobis mniSvne-
lobis gazrda. aRniSnuli mizani miRweul iqna PbO-s da 

BaO-s damatebiTi SemcvelobiT Semdgeni oqsidebis Semdegi 

raodenobisas, won. %: 
SiO234-42  Al2O32-4    
B2O310-12  SnO0,5-3 
Na2O18-22  ZnO 2-6 
K2O8-10   BaO 1-10 
Li2O 3-4   PbO 1-10 
kazmur narevSi mimdinare procesebisas formirdeba 

ujredovani tipis minis struqtura, romelSic ujredebs 

Soris kavSirebi mkacri mimarTulebiT xasiadeba, risi 

Sedegic minanqris xarSvis temperaturis Semcireba da 

gamowvisas ganRvradobis gazrdaa.   
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prof. guram gafrindaSvilis nayofieri samecniero 

kvlevebi 
 

gamoCenilma mecnierma prof. g. gafrindaSvilma Seis-

wavla saqarTvelos bunebrivi aramadneuli mineralebi da 

daadgina maTi Sedgeniloba, maT Soris aRsaniSnavia: 

bajiTis kvarcis qviSebi-gavrcelebulia saCxeris r-Si, 

iyeneben saqare minis warmoebaSi. mineralogiuri Sedgeniloba: 

kvarcis qviSa 93-95%, mindvris Spati _ 5,3-5,4%, Fe2O3-
0,01%, danarCeni mineralebi 0,3-1,5%. 

perlitebi _ gavrcelebulia ninowmindis raionSi da 

muSavdeba samTo kompania `faravanperlitis~ mier, gasuli 

saukunis 60-iani wlebidan gamoiyeneba keramikuli filebisa 

da santeqnikuri nawarmis dasamzadeblad mindvris Spatis 

nacvlad. misi qimiuri Sedgenilobaa: SiO2 71,4-75,5%; Al2O3 
13,06-13,65; Fe2O3 0,1-1%; TiO2 0,12-0,15%; CaO 0,88-0,98%; 
MgO 0,3-0,34; SO3 0,1-0,23; K2O 4,85-5,11; Na2O 3,45-3,65; x.d. 
4,43-4,78. 

betonituri Tixa _ askangeli gavrcelebulia ozur-

geTis raionSi, romelsac didi gamoyeneba aqvs keramikul, 

navTobsaZiebo, kvebis da sxva sawarmoebSi. igi Seicavs tute 

montmorinolits da xasiaTdeba maRali plastikurobiT. 1% 

askangeli keramikurl masalebSi cvlis 4-6% zomierad 

plastikur Tixebs. misi qimiuri Sedgenilobaa: SiO2 55-60%; 
Al2O3 18-20; Fe2O3 1,5-2%; TiO2 0,25-0,35; RO 1-4%; K2O 2,7-
3,0%; Na2O 2,3-2,5%; x.d. 6-8%. 

kirqvebi didi raodenobiTaa gavrcelebuli dedoflis 

wyaroSi raionuli centridan 2 km daSorebiT. maT iyeneben 

cementis warmoebaSi xasiaTdebian maRali simkvriviT, 

erTgvarovnebiT. CaCO3-is maRali SemcvelobiT _ romelic 

seadgens 98-99%-s. 

mindvris Spatebi gavrcelebulia Zirulis xeobaSi. maTi 

ZiriTadi aramadneuli mineralebia mikroklini, mikroklin-

pertiti da albiti. qimiuri Sedgeniloba: SiO2 60-70%; Al2O3 
19-21;  Fe2O3 0,15-1,0; FeO 2-3%; Na2O 2-3%;  K2O 10-13%. 
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durujis wyalsacavis Slami xasiaTdeba wvrildis-

persiulobiT, erTgvarovani SedgenilobiT _ sabado mdeba-

reobs yvarlis raionSi. Slamis mineralogiur SedgenilobaSi 

Sedis: kvarci, muskoviti madneuli mineralebi, SiO2 59,75%; 
Al2O3 21,76%;  Fe2O3 7,18; CaO 0,61%, MgO 3,28%; Na2O 1,78%; 
K2O 3,32%; x.d. 5-8%. 

qsanis (metexis) karbonaturli Tixebi, gamoiyeneba 

aguris, kramitis da miolikis tipis WurWlis warmoebaSi. 

Tixebi zomierad plastikuria, ar Seicaven msxvili zomis 

karbonatul CanarTebs. qimiuri Sedgeniloba: SiO2 45-50%; 
Al2O3 15-18%;  Fe2O3 4-6%; CaO 12-15%; MgO 1-25%, R2O 1,5-
2%; x.d. 12-125%. 

jvarisis kaolinebi gavrcelebulia tyibulis raionSi. 

ZiriTadad Secaven kaolinitisa da montmorinolitis Tixur 

mineralebs. qimiuri Sedgeniloba: SiO2 50-55%; Al2O3 28-32%;  
Fe2O3 0,1-1%; TiO2 0,3-0,9%; RO 0,7-1%; Na2O 0,1-0,3%; K2O     
1-1,6; x.d. 9-11%. 

gurjaanis vulkanuri ferfli mdebareobs sof. 

yandaurasTan axlos. igi Zlieri malRobelia. gamoyeneba 

SeiZleba keremikul masebSi Secxobis temperaturis 

Sesamcireblad. qimiuri Sedgeniloba: SiO2 66,43; Al2O3 
12,93%;  Fe2O3 4,37%; CaO 1,00%; MgO 0,11%; SO3 0,17%, Na2O 
5,46%; K2O 4,96%; x.d. 4,88. 

perevis Tixebi mdebareobs saCxeridan 15 km-is 

daSorebiT. Tixa Seicavs kaolinitur jgufebis mineralebs, 

xasiTdeba maRali plastikurobiT. Tixis cecxlgamZleoba 

1350-14000C. qimiuri Sedgeniloba: SiO2 50,5-53,2%; Al2O3 
25,7-27,6%; Fe2O3 9,4-9,8%; CaO 0,4-0,5; MgO  0,3-0,4; R2O 2-3%; 
x.d. 10,9-11,5%. 

perevis Tixebis gamoyenebiT miiReba Semcxvarkeciani 

wvrili feris satare boTlebi alkoholuri sasmele-

bisaTvis. erTi erT qarTuli firma dResac aSS-i agzavnis 

qarTul saferavis Rvinos qarTuli tariT. 
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orTopediuli stomatologiis faifuris sinTezi 

adgilobrivi nedleulis safuZvelze 
 

(mecnier mkvlevari _ g. gafrindaSvili) 
 

saReW aparats adamianis sayofacxovrebo da sasicoc-

xlo funqciebSi sapatio adgili ukavia, vinaidan misi 

saSualebiT sruldeba umniSvnelovanesi yofiTi operaciebi: 

ReWvis da laparakis funqcia, sunTqva, monawileoba 

kosmetikur-esTetikuri monacemebis srulyofaSi. 

masalebs, romlebic gamoiyeneba kbilTa protezebis da 

aparatebis dasamzadeblad waeyenebaT mkacri moTxovnebi: 

1. unda iyos absoliturad indiferenturli organizmis 

mimarT, ar unda iwvevdnen adgilobriv an zogad mavne moqme-

debas adamianis organizmze, ar unda Sediodnen reaqciaSi 

piris Rrus siTxesTan, anu xasiaTdebodnen maRali qimiuri 

mdgradobiT piris Rrus biologiur garemosTan. 

2. kbilTa protezebis damzadebis procesSi gamoyene-

buli masalebi ar unda iCendnen mavne zemoqmedebas damamza-

deblis organizmze, ar unda iwvevdnen profesionalur 

intoksikacias. 

3. piris Rruze, funqciis Sesrulebis dros, moqmedebas 

axdenen sxvadasxva faqtorebi, rogoricaa: ReWviTi wnevis 

Zalebi, ris gamoc aparats unda gaaCndes sakmarisi simagre 

da dabali cveTadobis Tviseba, ar unda xasiaTdebodes 

adsorbciis unariT sakveb nivTierebebsa da mikrofloras 

Soris, unda gamoirCeodes feris mdgomareobis myari 

TvisebiT, rame Tu xelovnuri kbilTprotezebis feri unda 

Seefardebodes pacientis individualur monacemebs. 

faifuris gamoyenebas kbilTprotezebis dasamzadeblad 

didi xnis istoria aqvs. stomatologiuri faifuris farTod 

gamoyeneba saerTaSoriso masStabiT ganpirobebulia TviT-

masalis fiziko-qimiuri da teqnologiuri Tvisebebis maRali 

maCveneblebiT, rac saSualebas gvaZlevs mivaRwioT xelov-

nuri kbilebis bunebriv kbilebTan msgavs imitirebas. 

faifuris mniSvnelovan Rirsebas warmoadgens agreTve misi 



 31

optikuri Tvisebebi, riTac miiRweva xelovnuri kbilebis 

sasurveli gamaferebis Seqmnis SesaZlebloba; faifuris 

simagre da simtkice analoguria bunebrivi kbilebis 

maxasiaTeblebisa, gamoirCevian maRali esTetikurobiT, feris 

ucvlelobiT da piris mimarT indiferentulobiT, Termo da 

eleqtrogamtarobis dabali doniT. 

dReisaTvis stomatologiuri faifuri farTod 

gamoiyeneba mTel msoflioSi mosaxsneli da mouxsneli 

konstruqciis kbilTprotezebis dasamzadeblad. 

faifuris masa warmoadgens qarxnuli wesiT damzade-

buli standartuli xelovnuri kbilebis mTavar komponents, 

aseve igi gamoiyeneba sxvadasxva konstruqciis kbilTprote-

zebis (CanarTebi, xelovnuri gvirgvinebi, mouxsneli xidise-

buri kbilTaprotezebi) individualuri wesiT labora-

toriaSi dasamzadeblad, rogorc sakuTriv faifuris, aseve 

kombinirebuli liTon-faifurisaTvis (metalokeramika). 

maRali xarisxis stomatologiuri faifuris misaRebad 

idealuri pirobebia saqarTveloSi, rac ganpirobebulia 

unikaluri adgilobrivi nedleulis arsebobiT. faifuris 

ZiriTadi komponentebia kaolini, mindvris Spati, kvarci da 

oqsiduri saRebavebi. 

jvarisis kaolini (tyibulis raioni) mopovebuli 

seleqciuri wesiT warmoadgens saukeTeso nedleuls, vinai-

dan igi ar Seicavs mavne Semferav oqsidebs, rogoricaa Fe2O3 
da TiO2. kaolinis raodenobazea damokidebulia faifuris, 

rogorc gamWirvaloba, aseve gamowvis temperatura. 

gansakuTrebiT aRsaniSnavia stomatologiur faifurSi 

ozurgeTis traqitis gamoyenebis sakiTxi. mindvris Spati, 

romelic warmoadgens ZiriTad nedleuls stomatologiuri 

faifuris SemadgenlobaSi, Secvlil iqna ozurgeTis 

traqitiT, romlis Semcveloba faifuris masalaSi 80%-mdea. 

traqiti, rogorc unikaluri bunebrivi malRobeli 

keramikaSi safuZvlianadaa Seswavlili avtorTa mier 
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maRalvoltiani eleqtroizolatorebis dasamzadeblad. 

kaliumis maRali modulis 
⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
÷= 2515

2

2

ONa
OK  Semcvelobis gamo. 

traqiti xels uwyobs produqtis gansakuTrebiT 

gazrdil sikriales, deformaciis mimarT mdgradobaSi, 

meqanikuri parametrebis mkveTr momatebas, rac zogadad 

stomatologiuri faifuris naklad iTvleba. aRsaniSnavia, 

rom tradiciul mindvris SpatebSi, romlebsac iyeneben 

sazRvargareT stomatologiur faifurSi kaliumi ar 

aRemateba 6-7%-s. 

maRali xarisxis kvarciT da kvarcitebiT mdidaria 

Zirulis xeoba, yazbegis raioni da sxva. 

warmodgenili samuSaos realizacia saSualebas iZleva 

q. TbilisSi CamovayaliboT orTopediuli stomatologiis 

masalebis mwarmoebeli mini sawarmoo, romelic 

uzrunvelyofs saqarTvelos stomatologiur dawesebulebebs 

stomatologiuri faifuriT, xolo Warbi produqciis 

sazRvargareT eqsporti xels Seuwyobs qveynis biujetis 

Sevsebas da samuSao adgilebis gaCenas. 

sawarmos gamarTva ar saWiroebs sazRvargareTidan 

manqanadanadgarebis Semotanas, misi mowyoba SesaZlebelia 

adgilobrivi resursebiT da ZalebiT. 

Zvirfasi liTonebis (oqro, vrecxli da maTi 

Senadnobebi) mominanqrebis teqnologia cnobili iyo jer 

kidev Zv.w. XVII-XII saukueebSi. damzadebis teqnologiuri 

Taviseburebis mixedviT, cnobilia mominanqrebuli nawarmis 5 

saxeoba. maTgan erT-erTi uZvelesi da farTod 

gavrcelebulia e.w. tixruli mominanqreba. istoriuli 

wyaroebidan cnobilia, rom tixruli mominanqrebis 

samSoblod iTvleba saberZneTi, sadac pirveli mxatvruli 

nimuSebi VI Cv.w.aR saukuneSi Seiqmna. 

saqarTveloSi mxatvruli mominanqrebis teqnologia 

maRal doneze iyo Sua saukuneebSi, xolo tixruli 

mominanqreba TariRdeba VIII-IX saukuneebiT. 
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miuxedavaT mraval saukunovani istoriisa, romelic 

ganvlo tixrulma minanqarma Zvirfasi da feradi liTonebis 

dasafaravad, arc erT qveyanaSi dRemde ar arsebobda 

tixruli keramika da mina. b-n g. gafrindaSvilis mier 2007-

08 wlebSi damuSavebuli iqna axali mimarTuleba minisa da 

keramikisagan damzadebuli nakeTobis tixruli WiqurebiT 

dafarvisa, rac axali sityvaa saerTaSoriso masStabiT. 

aRniSnul sakiTxs exeba warmodgenili patenti P-4411. 
inteleqtualuri sakuTrebis erovnuli centri saqpatenti. 

 
 

GEP 2008 4411B 
gamogonebaze patentis aRweriloba 

 

patenti ganekuTvneba dekoratiul-gamoyenebiTi xelov-

nebis dargs, kerZod, xeliT nakeTebi mxatvruli namuSevrebis 

miRebas. 

uZvelesi droidan cnobilia Zvirfasi liTonebis 

mominanqrebis teqnika da misi meSveobiT mxatvrul nakeTo-

baTa damzadeba. ukanasknel wlebSi, rogorc saqarTveloSi, 

ise sazRvargareT, didi yuradReba eTmoba e.w. tixruli 

minanqris gamoyenebas sxvadasxva mxatvruli kompoziciis 

Sesaqmnelad. dReisaTvis cnobili tixruli minanqris 

damzadebis xerxebi iTvaliswinebs Zvirfasi da feradi 

liTonebis fuZis saTanado momzadeba-damuSavebas, masze 

tixrebis mowyobas (mirCilva, dawebeba, galvanika, qimiuri 

damuSaveba), tixrebs Soris sivrcis sxvadasxva Seferilobis 

minanaqriT Sevsebas, Termul damuSavebas (gamowvas), mis 

Semdgom gaxexvas da gaprialebas, magram tixruli minanaqris 

nakeTobis damzadeba metad rTuli da ZviradRirebuli 

procesia. amave dros mominanqrebuli nawarmis xarisxi 

didadaa damokidebuli liTonis zedapiris winaswar 

momzadebaze specialuri xerxebiT (gamowva, qimiuri damuSa-

veba, kracireba da kvlav gamowva), liTonsa da minanqars 

Soris mWidro SeWidulobis Sesaqmnelad. aseve rTulia 

tixrebis liTonis zedapirTan damagrebac. liTonuri fuZis 

SemTxvevaSi, am ukanasknelis daJangvis gamo, xSirad icvleba 
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minanqris feri, rac uaryofiTad moqmedebs nakeTobis 

xarisxze. 

gamogonebis teqnikuri Sedegia mxatvruli dekorire-

bisaTvis tixruli Wiquris miRebis gamartivebuli xerxi 

keramikuli fuZis gamoyenebiT. 

gamogonebis arsi aris is, rom tixruli Wiquris fuZes 

amzadeben ara liTonisagan, aramed minis narCenebisa da 

plastikuri Tixebis safuZvelze miRebuli dabal tempera-

turaze Secxobili keramikuli masisagan, romelzec nedl 

mdgomareobaSi amagreben sxvadasxva masalis tixrebs da maT 

Soris sivrceebs avseben feradi WiqurebiT, nakeTobas 

Termulad amuSaveben, Semdgom xexaven da aprialeben.   

 

 

t.m.d. prof. z. kovziriZis samecniero Sromebi 
 

kompoziciuri masalebisa da nakeTobaTa teqnologiis  

mimarTulebis (#77) xelmZRvanelma t.m.d. prof. z. kovziri-

Zem, mravalmxriv ganaTlebulma mecnierma, ubadlo mamuli-

Svilma _ Tavisi niWierebiT, mSobliur teqnikur universi-

tets msoflioSi gauTqva saxeli. gTavazobT ramodenime 

Sromas misi samecniero kvlevebidan.  

 

1) aluminis Jangis fxvnilis gamoyeneba erT- or- da 

mravalkomponentian narevebSi) 
 

(mkvlevarTa jgufi: g. gratvoli, inJ. k. elenbergi,       

inJ. bremenis universiteti z. kovziriZe, t.m.d. d. gvencaZe, 

t.m.k. saq. teqn. universiteti) 
 

Sesrulebuli samuSaos mizani iyo aluminis Jangis 

nanofxvnilis gamoyeneba mis Sesaswavlad or- da mraval-

komponentian narevebSi. maRali sisale (mikromeqanika), 

maRali lRobis temperatura (20500C), maRali korozia-

medegoba, nanofxvilis msxvili fraqciebis SedarebiTi siiafe 

misi farTo moxmarebis saSualebas iZleva. msoflioSi 
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damzadebuli oqsiduri keramikis daaxloebiT 90% bazirebs 

aluminis Jangze. weliwadSi msoflioSi muSavdeba 40 mln. 

t. aluminis Jangi. 

kvlevisaTvis gamoyenebul iqna germanuli firma 

`ALCOA~-s warmoebis (marka CT 3000SG) б-Al3O3, romlis 

kuTxuri zedapiria BET=7,1 m2/g. pirveladi marcvlebis 

saSualo zomiT D50=0,435 km. qimiuri Sedgeniloba, mas.%: 
Al2O3-99,80; Na2O-0,08; CaO-0,02; SiO2-0,03; Fe2O3-0,02; MgO-
0,08. 

aluminis oqsidis Secxobis procesSi adgili aqvs 

marcvlebis intensiur zrdas, rac aferxebs mza produqtis 

fizikur-teqnikur maxasiaTeblebs. amitom mcire danamatebad 

(100%-s zeviT) gamoyenebul iqna MgO(0,5) da qimiurad 

sufTa Y2O3(1,5). 
rentgenofazuri analizis Sedegebma (nax. 1.) daadastu-

ra fxvnilSi rogorc mxolod aluminis faza, aseve eleq-

tronuli mikroskopis kvlevis monacemebi. rentgenograma _ 

sibrtyeTa Soris dacilebebis Dnke=2,496:2,160 da 1,528 2и 
srialis kuTxis intervalSi 15-450 xasiaTdeba amorfuli 

foniT, anu kristalebis nanoganzomileba fxvnilSi 

absoluturad upiratesia. 

 

 
nax. 1. aluminis Jangis nanofxvnilis rentgenograma 

 

pirvel etapze avtorTa amocana iyo keramikuli 

kapilarebis miReba. aseTi kapilarebi SeiZleba gamoviyenoT 

rogorc sensorebi, Rrutaniani boWkoebi siTbosa da 
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nivTierebis gacvlisaTvis, qimiuri analizisaTvis, medicinaSi 

sxvadasxva daniSnulebisaTvis. maTi gamoyeneba SesaZlebelia 

agreTve eqstremalur pirobebSi samuSaod: maRali 

temperaturebis, agresiuli mediebis da inertuli Tvisebebis 

mqone masalaTa moTxovnisas garemo pirobebis mimarT. 

kaTedraze damzadda xelsawyo eleqtroforeziT 

keramikuli kapilarebis misaRebad (nax. 2).  

 

 
nax. 2. eleqtroforeziT keramikuli kapilarebis miRebis sqema 

 

eleqtroforeziT cilindris formis kaTodze winaswar 

kargad moreuli suspenziidan daileqeba wyalTan mediaSi 

dispergirebuli nanofxvnili, romelic winaswar imuxteba 

50-500 volti ZabviT. vinaidan aluminis Jangi wylian 

mediaSi amJRavnebs dadebiT muxts, misi damuxtuli 

nawilakebi Semoefineba kaTods da warmoiqmneba cilindris 

formis homogenuri naxevarfabrikati. am meTodiT 

SesaZlebelia damzaddes kapilarebi zomiT _ Siga diametri 

5-7 km da gare diametri 40-400 mkm. produqtis forianoba 

sinTezis pirobebis moxedviT SeiZleba iyos 0-40%. kaTodi 

SeiZleba iyos C-boWko, romelic naxevarfabrikatTan erTad 

gamoiwveba mufelis RumelSi 6000C temperaturaze, damJangav 
garemoSi. C-boWko amoiwveba da darCeba aluminis Jangis 
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kapilari, romelic Semdeg Termulad damuSavdeba sasurvel 

temperaturaze. 

kaTodis saxiT gamoyenebili iqna spilenZis mavTuli. 

kaTodis diametriT ganisazRvra miRebuli kapilaris Siga 

diametric, xolo nawilakebis zomiT, mediaze miyenebuli 

ZabviTa da cdis xangrZlivobiT _ kapilaris sisqe. imisaTvis, 

raTa SesaZlebeli yofiliyo kapilaris gamoZroba kaTodidan, 

masze acxelebdnen organul nivTierebas _ grafits 7-8 

mikronis sisqiT. Semdeg es naxevarfabrikati kaTodTan erTad 

Termulad 6000C temperaturaze muSavdeboda mufelis 

RumelSi. grafitis amowvis da kaTodidan naxevarfabrikatis 

gamoZrobis Semdeg, xdeboda misi Semdgomi Termuli 

damuSaveba 14500C damJangav garemoSi. 
kvlevis meore etapze aluminis uangis nanofxvnils 

misi dayalibebis mizniT damatebul iqna fosfaturi 

Semkvreli Fe(H2PO4)3 da Catarda rentgenostruqturuli 

analizi (nax. 3). 

 
nax. 3. aluminis Jangis nanofxvnilis rentgenograma fosfaturi  

Semkvrelis danamatiT 

 

Semkvreli daemata 7 mas.%-is odenobiT. konsolidacia 

moxda liTonis formaSi dayalibebuli 1700C-ze. meqanikuri 
wneva zevidan Seadgenda 250 mpa. forma iSleba yvela 

mxridan, rac uzrunvelyofs nakeTobis dauzianeblad 

amoRebas, miuxedavad fxvnilis maRali adheziurobisa 
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liTonis zedapiris mimarT. Semdgomi Termuli damuSaveba 

mimdinareobda SiC eleqtroRumelSi reJimiT 1,50C-ze 2 sT 
dayovnebiT saboloo temperaturaze. gaciveba Tavisufali 

reJimiT. rentgenogramam aCvena б-Al2O3, AlPO4 da FeAl2O4 
fazuri Semcveloba. rogorc Cans, xsnarSi maTi maRali 

aqtivobis gamo hidrofosfationebi Slis Al2O3-is mcire 

odenobas da ierTebs aluminis ions ALPO4-is warmoqmniT. 

gamoTavisuflebul Jangbadis ions ierTebs rkinis ioni da 

aluminis JangTan erTad warmoqmnis FeAl2O4-s, rac 

dasturdeba rentgenogramaze warmodgenili sibrtyeTa Soris 

dacilebiT. aluminis ionis hidrofosfationebSi Canacvlebis 

Sedegad gamoTavisuflebuli wyalbadis ionebi warmoqmnis 

wylis molekulebs, hidrofosfationebis mier aluminis 

Jangis mcire odenobis daSlis Semdeg gamoTavisuflebul 

Jangbadis ionebTan. warmoqmnili wyali fxvnilidan amodis 

misi Termuli damuSavebis dros. 

bremenis universitetis keramikuli masalebisa da 

nakeTobebis kaTedraze ganisazRvra qarTveli mecnieris mier 

miRebuli keramikuli masalis mikromeqanika vikersis 

meTodiT CD Muecke-Haerte xelsawyoze. indentori almasis 

piramida. gamoyenebuli iqna sxvadasxva datvirTvebi (cxrili 

1), (nax. 4.). 

 

cxrili 1 

fosfaturi Semkvrelze aluminis HJangis nanokeramikis 

mikrosisalis gazomvis Sedegebi 
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AL 100a 140 80 55 500 16,0 
AL100b 
AL490a 
AL490b 

240 disipacia 
150 disipacia 
220 disipacia 

200 
100 
140 

75 
100 
140 

500 
500 
500 

5,5 
7,5 
5,0 
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nax. 4. nimuSze indentoris datvirTvisa da mis mier gavlili gzis 

damokidebuleba droSi Weg-gza; Zeit-dro; Kraft-Zala 

 

rogorc cxrilidan Cans, sisalis maRali maCveneblebi 

ar aRiniSneba, vinaidan masala SemkvreliT aris miRebuli da 

mxolod 800 graduszea damuSavebuli. aq yuradRebas 

imsaxurebs mikromeqanikis maCvenebeli. es monacemi maRal 

maCveneblad unda CaiTvalos. aseTi keramikisaTvis dabal 

temperaturaze miRebuli disipaciis anu energiis gabnevis 

movlenebi adastureben keramikaSi forebis Semcvelobas. 

cxrilis monacamebiT da me-4 nax-ze warmodgenili 

grafikuli gamosaxulebiT, romelic gviCvenebs indentoris 

moZraobas masalaSi samoci wamis ganmavlobaSi, SegviZlia 

davaskvnaT, rom miRebuli keramikisaTvis optimaluri 
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datvirTva aris 50-55N, romlis drosac masala Tavisi 

mikromeqanikis maqsimums amJRavnebs. 

aluminis Jangis Semdgomi gamoyeneba orkomponentian 

sistemaSi mizanSewonilia fosfaturi Semkvrelebis 

gamoyenebiT nikelis nanofxvnilTa erTad keramikis gamtari 

Tvisebebis misaRebad, mWreli keramikisaTvis aluminis Jangis 

nanofxvnilis gaZliereba titanis karbidis danamatebiT, 

gaaumjobesebs mis mWrel Tvisebebs rogorc brunTa ricxvis 

gazrdis SemTxvevaSi, aseve cveTamedegobas droSi. 

 

 

2) cecxlgamZle kompozitis miReba dolomit-

serpentinituri klinkeris bazaze 
 

(mkvlevarTa jgufi: z. kovziriZe, t.m.d. n. niJaraZe,  

t.m.k. v. qinqlaZe, inJineri) 
 

magneziuri cecxlgamZleebis warmoebisaTvis nedleulis 

maragis Semcirebam mTel msoflioSi mkvlevarebis winaSe 

dRis wesrigSi daayena misi Semcvleli cecxlgamZle masalis 

miRebis sakiTxi cementis gamosawvavi mbrunavi Rumelebis 

Secxobis zonisa da metalurgiisaTvis. 

sazRvargareTis bevr qveyanaSi SeiniSneba garkveuli 

winsvla magneziuri cecxlgamZleebis xarisxis amaRlebis 

saqmeSi. xdeba srulyofa da damuSaveba naxSirbadSemcveli 

cecxlgamZleebis, kerZod, periklaznaxSirbadovani masalebis, 

erTi mxriv, naxSirbadSemcveli danamatis Seyvanis gziT 

magneziur masalebSi da, meore mxriv, naxSirbadSemcveli 

Semkvrelebis gamoyenebiT. garda amisa, mbrunavi Rumelebis 

Secxobis zonaSi iyeneben dolomitian cecxlgamZleebs. aris 

kirqviani cecxlgamZleebis gamoyenebis mcdelobac. miRebulia 

cecxlgamZle mWida masala kiqrvisa da serpentinitis bazaze, 

aseve _ dolomit-serpentinituri klinkeri da Catarda 

kvlevebi mis bazaze cecxlgamZle nakeTobis misaRebad 

klinkeris sxvadasxva fraqciis narevis dayalibebis gziT. 
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dolomiti danaleqi karbonatuli mTis qania, romelic 

Seicavs 54,3% CaCO3-s 45,7% MgCO3-s. saqarTveloSi aris 

dolomitis sabadoebi abanos, tyvarCelis da bzifis 

adgilmdebareobis. 

serpentiniti, aseve, mTis qania, romelic ZiriTadad 

mineral serpentinisagan O)2H2SiO(3MgO 22 ⋅⋅  Sedgeba. saqarT-

veloSi serpentinitis sabado wnelisSia.  

statiaSi ganxilulia miRebuli dolomit-serpenti-

nituli klinkeris Seswavlis Sedegi da mis bazaze 

cecxlgamZle kompozitis miRebis SesaZleblobani naxSirbad-

Semcveli danamatebisa da Semkvrelis gamoyenebiT. 

kvlevisaTvis gamoyenebulia abanos adgilmdebareobis 

dolomiti da wnelisis serpentiniti. 

maTi qimiuri Sedgeniloba mocemulia 1-l cxrilSi. 

 

cxrili 1. 

serpentinitis, dolomitis da dolomit-serpentinituli 

klinkeris qimiuri Sedgeniloba 

 
dolomit-serpentinitis narevis gamowvisas mimdinare 

jamuri qimiuri reaqcia SeiZleba aseTi saxiT warmovadginoT: 
 

O2H12CO9MgO)SiO2(3CaO
O2H2SiO3MgO)MgCO6(CaCO

222

2233

+++⋅→
→⋅⋅+⋅

. 
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q.m.d. prof. ramaz qacarava 
 

gamoCenili qarTveli qimikosis, q.m.d. prof. ramaz 

qacaravas miRwevebze, saerTaSoriso aRiarebas da 

mniSvnelobaze naTlad metyvelebs saq. mecn. akademiis macneSi 

gamoqveynebuli statia `qacaravas meTodi~, romelsac 

yovelgvari interpretaciis gareSe gTavazobT. 

 

`qacaravas meTodi~ 
 

saukuneze metia, rac qimiaSi iyeneben reaqciebs, 

romelTa saxelwodeba uSalod ukavSirdeba im mecnieris 

gvars, vinc aRmoaCina, detalurad Seiswavla, ganaviTara an 

srulyo esa Tu is reaqcia Tu meTodi. mecnieris gvaris 

mikuTvneba romelime konkretuli reaqciis an meTodisaTvis 

upirveles yovlisa miuTiTebs ara marto am mecnieris 

aRiarebaze, aramed misdami uRrmes pativiscemazec. Tu dRes 

aseTi saxelobiTi reaqciebis ricxvi organuli qimiis 

terminologiis mniSvnelovan nawils Seadgens da ukve 1000 

aRemateba, maRalmolekulur naerTTa qimiaSi es ricxvi 

gacilebiT naklebia. amdenad, bolo wlebis periodul 

literaturaSi maRalmolekulur naerTTa sinTezis erT-erTi 

polikondensaciuri meTodis moxsenieba `qacaravas meTodis~ 

saxelwodebiT, udavod miuTiTebs cnobili qarTveli 

qimikosis samecniero miRwevebis saerTaSoriso aRiarebaze. 

movitan mxolod or mokle amonarids: espaneli mecnierebis 

j. brous, i. iribarenis, a. rodriges-galanisa da s. munios-

geras statiidan: `Cveni sinTezis strategia agebulia 

qacaravas meTodze, romelic efuZneba dikarbonmJavebis 

gaaqtiurebuli bis-(penta-qlorfenil) dieTerebisa da NN, ′ -

bis-(trimeTilsilil)diaminebis urTierTqmedebas da poliko-

ndensaciis dargSi msoflioSi aRiarebuli germaneli qimi-

kosis h. krixeldorfis da misi Tanaavtorebis Sromidan: `es 

midgoma (igulisxmeba Tavisufali diaminebis polikondensacia 

dikarbonmJavebis dieTerebTan _ l.n.) adre SemuSavebuli oyo 
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prof. qacaravas mier sxvadasxva poliamidebis sinTezi-

saTvis~. 

dRes, prof. r. qacaravas saxels ukavSireben maRalmo-

lekulur naerTTa sinTezis axali polikondensaciuri 

meTodis _ `gaaqtiurebuli polikondensaciis~ (masTan erTad 

`sililuri polikondensaciis~) srulyofasa da ganviTarebas, 

romlis safuZvelzec ganxorcielda sxvadasxva klasis 

Taobis heterojaWvuri: polieTerebis, poliamidebis, poliu-

reTanebis, poliSardovanebis, polibenzazolebis, polieTe-

ramidebis, maTi Tanapolimerebis da sxv. sinTezi. 

ramaz qacarava _ qimiis mecnierebaTa doqtori, profe-

sori, teqnikuri universitetis samedicino polimerebisa da 

biomasalebis kvleviTi centris damaarsebeli da xelmZRva-

neli, procesebisa da aparatebis da zogadi qimiuri teqno-

logiis mimarTulebis xelmZRvaneli, 230-ze meti samecniero 

Sromis (maT Soris didi nawili wamyvan ucxour 

JurnalebSia gamoqveynebuli), 38 patentis (30 gacemulia 

yofil sabWoTa kavSirSi, 5-saqarTveloSi, 3-SS-Si) avtoria. 

prof. r. qacaravas TanamSromlebTan erTad bolo 10 wlis 

ganmavlobaSi aqvs 20-ze meti granti. 1994-98 wlebSi, 

citirebis koeficientis mixedviT igi saqarTveloSi moRvawe 

mecnierTa pirvel sameulSi (akad. i. kiRuraZe _ 256, prof. 

g. mrevliSvili _ 216, prof. r. qacarava _ 173) Sedioda. 

cnobilia, rom polimerebis miRebis erT-erT ZiriTad 

meTods warmoadgens polikondensacia (anu safexurebrivi 

zrdis polimerizacia Step Growth Polymerization). tradiciu-
lad ganasxvaveben pirveli Taobis _ maRaltemperaturuli 

(sistematuri kvlevebi iwyeba gasulis saukunis 20-30-ian 

wlebSi) da meore _ dabaltemperaturul (gamokvlevebi 

daiwyo mogvianebiT _ 50-60-ian wlebSi) polikondensaciur 

meTodebs. 

maRaltemperaturuli polikondensaciis ganxorcielebi-

saTvis iyeneben naklebad aqtiur monomerebs da process 200-

2500C-ze nalRobSi an maRalmduRare gamxsnelis areSi 

atareben. dabaltemperaturul polikondensacias ki gacile-
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biT rbil pirobebSi (-300C÷+1000C intervalSi, SedarebiT 

dabalmduRare organuli gamxsnelis areSi an fazaTa gayofis 

zedapirze) atareben da misi ganxorcielebisaTvis (mag. 

polieTerebisa da poliamidebis sinTezis dros) tradiciu-

lad iyeneben iseT aqtiur monomerebs (biseleqtrofilebs), 

rogoricaa diqloranhidridebi, cikluri dianhidridebi, 

diizocianatebi da sxv. aRniSnul polikondensaciur 

meTodebs, dadebiT mxareebTan erTad, axasiaTebs garkveuli 

naklovanebebi, romelTagan umTavresia mravalricxovani 

Tanamde reaqciebi (rac aferxebs jaWvis zrdas da iwvevs 

`sxvadasxvagvar golianobas~, monomerebis da Sesabamisad 

polimerebis sinTezis SezRuduli SesaZleblobebi. 

gasuli saukunis 50-iani wlebidan iyo mcdeloba 

polikondensaciuri procesebis ganxorcielebisaTvis (kerZod 

poliamidirebis reaqciebSi) dikarbonmJavebis diqloran-

hidridebis nacvlad gamoeyenebinaT sxva, `aratradiciuli~ 

gaaqtiurebuli biseleqtrofilebi, magaliTad, Sereuli 

anhidridebi, orTofosformJavas dieTerebi, naxSirmJavas 

monoeTerebi, an dinitroamidebi da dikarbonmJavebis 

bisimidazoluri warmoebulebi, magram sasurveli Sedegi ver 

miiRes. aRniSnuli monomerebis umravlesoba (romlebic 

sakmaod rTuli misaRebia) diaminebTan urTierTqmedebisas 

warmoqmnida praqtikuli miznebisaTvis interesmoklebul, 

dabalmolekulur poliamidebs. amis gamo polikondensaciis 

meTodi (erTob perspeqtiuli, rogorc Semdgom gairkva), 

dafuZnebuli gaaqtiurebuli monomerebis aratradiciuli 

formebis  ZiriTadad biseleqtrofilebis) gamoyenebaze, 

garkveuli xnis ganmavlobaSi mecnierTa saTanado yuradRebis 

miRma aRmoCnda. da mxolod 60-ian wlebSi prof. qacaravam 

Tavis fundamenturi gamokvlevebiT aCvena, rom sxvadasxva 

klasis heterojaWvuri polimerebis sinTezis erTerTi 

efeqturi da mizanSewonil iyo axali, sxvadasxva bunebis 

gaaqtiurebuli monomerebis (e.w. `gaaqtiurebuli dieTere-

bis~) gamoyeneba polikondensaciis es meTodi efuZneba e.w. 

wamsvleli jgufebis anu monomeris im nawilis gaaqtiureba, 
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romelic polimerebis  warmoqnis porcesSi gamoiyofa 

dabalmolekuluri Tanamde produqtebis saxiT: 
 

 
 

`gaaqtiurebuli dieTilebis~ meTodi, ise rogorc 

iaponeli mecnierebis mier mowodebuli `gaaqtiurebuli 

diamidebis~ meTodi (ZiriTadad poliamidebis sinTezisaTvis), 

anu zogadad e.w. `wamsvleli jgufebis meTodi, erTi 

SexedviT Zalian waagavs diqloranhidridebis  gamoyenebaze 

dafuZnebul tradiciul dabaltemperaturul polikondensa-

cias, Tumca misgan gansxvavebiT xasiaTdeba gacilebiT ufro 

farTo sinTezuri SesaZleblobebiT sxvadasxva bunebisa da 

struqturis `wamsvleli jgufebis~ gamoyenebis (Sesabamisad 

eleqtrofiluri monomerebis reaqciisunarianobis farTo 

zRvrebSi marTvis) da arasasurveli Tanamde reaqciebis 

gacilebiT dabali wilis gamo. am meTodebma Semdgom 

`gaaqtiurebuli polikondensaciis~ zogadi saxelwodeba 

miiRo da dRes ganixileba rogorc mesame Taobis 

polikondensaciuri meTodi. 

rogorc zemoT aRvniSneT, prof. qacaravasa da misi 

TanamSromlebis gamokvlevebi efuZneba axal polikonden-

saciur monomerebad gaaaqtiurebuli dieTerebis gamoyenebas. 

maT Rrmad da safuZvlianad daamuSaves sxvadasxva klasis 

gaaqtiurebuli dieTerebis _ dikarbonmJavebis dieTerebis, 

diolebis bisfenilkarbonatebis, bisfenilkarbamatebis da 

difenilkarbonatebis sinTezis efeqturi meTodebi da 

arniSnuli sakiTxebs gamokvlevaTa mTeli cikli miuZRvnes. 

polimerwarmoqmnis procesebis fundamenturi kvlevis 

mizniT maT kompleqsurad Seiswavles axali monomerebis 

agebulebisa da reaqciisunarianobis sakiTxebi (maTi monofun-
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qciuri analogebis aminolizis, alkoholizisa da fenolizis 

modeluri reaqciebis magaliTze). aCvenes, rom gaqtiurebuli 

dieTerebis miRebis yvelaze perspeqtiul meTods warmoad-

gens dikarbonmJavebis, diolebisa da diaminebis `pirdapiri 

eTerifikaciis~ meTodi, romelic ar saWiroebs tradiciuli 

monomeruli formebis _ diqloranhidridebis, bisqlorfor-

miatebisa da diizocianitebis Sualedur sinTezs. detalu-

rad gamoikvlies rTuli eTerebis reaqciisunarianobis 

damokidebuleba rogorc aciluri naSTisa da moreagire 

aminis bunebaze, aseve wamsvleli jgufebis agebulebaze. 

daadgines sxvadasxva orToCamnacvleblebs, saereaqcio arisa 

da moreagire nuklofilebis bunebaze damokidebulebiT, 

ZaluZs polikondensaciis procesebis rogorc aCqareba, ise 

damuxruWeba, aseve daadgines, rom gaqtiurebuli monomerebis 

umravlesobas axasiaTebs maRali hidrolizuri mdgradoba, 

stabiluroba mesameuli aminebis, protonuli da sustfuZo-

vani aprotonuli gamxsnelebis mimarT; garda amisa, 

aRniSnuli naerTebi ar reagirebs ZiriTadi makrojaWvebis 

amidur, ureTanul da Sardovanul jgufebTan. yovelive es 

mkveTrad ganasxvavebs maTi dabaltemperaturul polikon-

densaciis iseTi tradiciuli monomerebisagan, rogoricaa 

diqloranhidridebi, biqsqlorformiatebi da diizocianatebi. 

prof. r. qacaravam daadgina, rom gaqtiurebuli dieTe-

rebs, gaqtiurebul diamidebTan SedarebiT, axasiaTebs mTeli 

rigi upiratesobani: gaqtiurebuli agentebis (magaliTad, 

Canacvlebuli fenilebis) xelmisawvdomoba da siiafe, 

dieTerebis moxerxebuli `pirdapiri~ sinTezi, maTi 

reaqciisunarianobis, da Sesabamisad polikondensaciis 

procesis farTo zRvrebSi marTvis SesaZlebloba wamsvleli 

jgufebis varirebis xarjze, dieTerebis gacilebiT naklebi 

midrekileba hidrolizisa da sxva Tanamedrove reaqciebis 

mimarT. da bolos, rac gansakuTrebiT mniSvnelovania, sxvada-

sxva klasis gaaqtiurebuli dieTerebis xelmisawvdomoba da 

Sesabamisad, mravalferovani heterojaWvuri polimerebis 

sinTezis farTo perspeqtivebi. aRsaniSnavia, rom 70-ian 
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wlebSi, polimerebis sinTezis axali diodebis SemuSavebis 

gansakuTrebuli `afeTqebis~ periodSi sxvadasxva avtorebis 

mier mowodebuli iyo gaaqtiurebuli polikondensacis sxva 

meTodebic, kerZod: 

a) gaaqtiurebuli alkiluri eTerebis meTodi, romlis 

drosac gamoyenebuli dikarbonmJavebis meTilis (eTilis) 

eTerebi karbonilis jgufis mimarT α - da β -mdgomareobaSi 
sxvadasxva heteroatoms (O,S) Seicavs; heteroatomi 

SesaZloa Sediodes rogorc dikarbonmJavis ZiriTad jaWvSi, 

ise gverdiT dajgufebaSi an heterociklSi; 

b) `aqtiuri ciklebis~ meTodi, rodesac polikonden-

saciis procesis ganxorcielebisaTvis iyeneben bifunqciur 

monomerebs, romelTa funqciuri jgufebi warmodgenilia 

sxvadasxva heterociklebiT (laqtonebiT, azlaqtonebiT, 

cikluri karbonatebiT da sxva); 

g) `pirdapiri polikondensaciis~ meTodi, romlis 

drosac reaqciis dikarbonmJavebs (an naxSirbadis dioqsids) 

da bisnukleofilebs ZiriTadad aromatul diaminebsa da 

bisfenolebs) Soris mimdinareobs sxvadasxva makondensire-

beli agentebis Tanaobisas; 

d) `organizebul molekulaTa~ meTodi, rodesac 

polikondensaciuri procesebis daCqraeba xdeba ara 

eletronuli an sxva Sigamolekuluri efeqtebis xarjze, 

aramed sivrceSi monomerebis urTierTxelsayreli matebis an 

kidev maTi lokaluri koncentraciis zrdis Sedegad. 

aRniSnuli meTodebi sakmaod originaluri da sainteresoa, 

magram efeqturi TvalsazrisiT maT ar gaaCnia 

`gaaqtiurebuli eTerebis miRebis~ meTodis universaloba anu 

praqtikulad yvela klasis heterociviluri polimeris 

sinTezis SesaZlebloba, rac TvalnaTliv iyo naCvenebi prof. 

r. qacaravas gamokvlevebiT. man daadgina ama Tu im klasis 

heterojaWvuri polimeris unificirebis SesaZlebloba erTi 

gamaaqtiurebeli agentis gamoyenebiT. 

maRalmolekulur naerTTa sinTezis erT-erTi ZiriTadi 

meTodis polikondensaciis sferoSi Sesrulebuli fundamen-
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turi gamokvlevis Sedegebi safuZvlad daedo r. qacaravas 

sadoqtoro disertacias: heterojaWvuri polimerebis 

sinTezi gaaqtiurebuli polikondensaciis meTodiT (gaaqtiu-

rebuli dieTerebis meTodi)~. romelic man warmatebiT 

daicva moskovSi 1988 wels ruseTis (maSin sakavSiro) 

mecnierebaTa akademiis a.n. nesmeanovis saxelobis element-

organul naerTTa institutSi. 

r. qacaravas gamokvlevebs maRal Sefasebas aZlevs 

polimeruli qimiis erT-erTi TvalsaCino mkvlevari, ruseTis 

(yofili sakavSiro) mecnierebaTa akademiis prezidiumis 

wevri, zogadi da teqnikuri qimiis ganyofilebis akademikos-

mdivani v. kabanovi, romelic aRiarebs prof. r. qacaravas 

kvlevebis pionerul xasiaTs. `me siamayiT vusmendi yvelaze 

maRali msoflio standartebis donis prof. r. qacaravas 

leqcia erT-erT saerTaSoriso samecniero konferenciaze~, _ 

werda igi 1991 wels saqarTvelos mecnierebaTa akademiis 

prezidents. 

da bolos, mniSvnelovani da yuradsaRebia is faqti, 

rom prof. qacaravam mis mierve damuSavebuli `gaaqtiure-

buli polikondensaciis~ meTodiT miiRo axali Taobis, 

praqtikuli TvalsazrisiT uaRresad saintereso bioanalo-

giuri makromolekuluri sistemebi bunebrivi aminomJavebis 

safuZvelze.   

 
 

L-lizinis benzilis eTeris Semcveli Tanapolieste-

ramidebis biodegradaciis kvleva cdebSi IN VITRO 
potenciometruli titraciis meTodis gamoyenebiT 

 

(mkvlevarTa jgufi: T. qviria, g. joxaZe, T. memaniSvili,  

g. WumburiZe, r. gafrindaSvili, stu, 36 mimarTuleba) 
 

 

biodegradirebadma polimerebma axali epoqa Seqmnes 

qirurqiasa da TerapiaSi. aseTi polimerebis safuZvelze 

damzadebuli ganwovadi qirurgiuli masalebisa da wamlebis 
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kontrolirebadi gamoyofis sistemebis mravali Rirseba dRes 

ukve eWvgareSea. ama Tu im mizniT biodegradirebadi 

polimerebis gamoyenebisas mniSvnelovani roli eniWeba maT 

fizikur-qimiur Tvisebebs, cocxal organizmTan bioSeTavse-

bisa da biodegradaciis siCqares. am konteqstSi biodegra-

direbadi polimerebis erT-erTi yvelaze perspeqtiuli 

ojaxia miRebuli biodegradirebadi poliesteramidebis, 

romelTa zemoaRniSnuli Tvisebebis varireba SesaZlebelia 

maT sinTezSi gamoyenebuli sami tipis `saSeni blokis~ _ α -

aminomJavebis, diolebis da dikarbomJavebis SerCeviT. 

poliesteramidebi ganicdis rogorc in vitro, aseve in vivo 
biodegradacias sasurveli siCqariT. aRsaniSnavia, rom 

zogierTma poliesteramidma ukve pova biosamedicino 

gamoyeneba wamlis kontrolirebadi gamoyofis principiT 

momuSave Wrilobis safari masalebis saxiT. 

biodegradirebadi poliesteramidebis TvisebaTa da, 

Sesabamisad, maTi gamoyenebis, arealis Semdgomi gafarToebis 

mizniT mkvlevarTa jgufma daasinTeza axali e.w. funqciuri 

poliesteramidebi, romelTa makromolekulebSi diaminis 

saxiT CarTulia aminomJava L-lizini benzilis esteris 

formiT. benzilis esteri katalizuri (Pd) hidrogenoliziT 

advilad gadadis karboqsilis jgufebis Semcvel formaSi, 

romelTanac SesaZlebelia funqciuri jgufebis (NH2,OH) 
Semcveli bioaqtiuri naerTebis kovalenturi SekavSireba. am 

polimerebma ukve pova gamoyeneba sisxlZarRvTa stentis 

safaris saxiT, amasTan perspeqtiulia leicinSemcveli 

polimerebi, romlebsac am miznisaTvis aucilebeli 

elastikuroba aqvT. 

lizinSemcveli polimerebis praqtikul gamoyenebamde 

aucilebelia in vitro cdebSi Sefasdes maTi biodegradaciis 
(fermentuli hidrolizis) unari struqturasa da fermentis 

bunebaze damokidebulebiT. mocemul kvlevaSi obieqtebadaa 

SerCeuli Tanapoliesteramidebi ori aRniSnuli aminomJavas 

_ leicinis (Leu) da lizinis (Lys) safuZvelze. kvlevaSi 

CarTulia aseve sami aminomJavas _ leicinis, lizinisa da 
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fenilalaninis (Phe) Semcveli polimerebi, riTac Seswavlil 

iqna am ukanasknelis gavlena poliesteramidebis bioqimiur 

Tvisebebze. aminomJavebis Semcveli fragmentebis moluri 

wilebi mocemulia cxrilSi. sxva `saSen blokebad~ 

polimerebis sinTezSi gamoyenebuli iyo ori dikarbonmJava _ 

adapinis (y=4) da sebacinis (y=8) erTi dioli _ 1,6-

heqsandioli. 
 

 
 

aminomJavebis Semcveli fragmentebis 

molaruli ganawileba TanapoliesteramidebSi 
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mikromolekulebis ZiriTad jaWvebSi Lys(Bz) Seyvana 

iwvevs leicinis safuZvelze miRebuli poliesteramidebis 

fermentebiT katalizirebuli biodegradaciis mxolod 

raodenobriv (da ara Tvisebriv) cvlilebebs _ Lys(Bz) 
fragmentebis moluri wilis zrdiT polimeris biodegra-

daciis siCqare iklebs, rac dakavSirebulia jaWvebSi 

esteruli bmebis koncentraciis SemcirebasTan. dadgenilia, 

rom fenilalaninis CarTva TanapoliesteramidebSi maT 

aniWebs zedapirze fermentis imobilizaciis unars. 

 

 

axali heterocikluri polifunqciuri saRebrebi 

sinTezuri da bunebrivi boWkoebisaTvis 
 

(mkvlevarTa jgufi: e. elizbaraSvili, i. lagvilava, k. mdivani, 

J. urCuxiSvili, i. iardalaSvili, qimiuri da biologiuri 

teqnologiebis departamenti) 

 

Seswavlilia aminoanTrapiridonisa da izomeruli 

anTradipiridonebis alkil/aril da arilazonawarmebis 

sxvadasxva tipis sinTezuri (acetati-100, viskoza teqsi 

8,4) da bunebrivi (Sali) boWkos RebviTi Tvisebebi, boWkos 

zedapirze Tanabari ganawilebisa da samRebro abazanidan 

amokrebisunarianoba, SeRebili nimuSebis mdgradiba sveli 

damuSavebisa (tute, mJava, ofli, saponi, organuli gamxsne-

lebi) da Suqmedegobis mimarT. dadgenilia, rom aRwerili 

piridonuli saRebrebi akmayofilebs standartiT gaTvaliswi-

nebul moTxovnebs da maTi gamoyeneba SesaZlebelia 

sinTezuri hidrofoburi (acetati-100, viskoza teqsi 8,4) 

da bunebrivi hidrofiluri (Sali) boWkoebis RebvisaTvis. 

SeRebili boWkoebi arc mSral da arc svel mdgomareobaSi 

aRar luminescencireben, rac miuTiTebs boWkos makromole-

kulebTan saRebrebis molekulebis iseT mWidro 
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urTierTobaze, rom xdeba aRgznebuli saRebris molekulidan 

aqtivaciis energiis gadatana boWkoze. 

qimiuri teqnologiis erT-erTi umniSvnelovanesi pro-

duqti aris sinTezuri saRebari, romelic aqtiurad gamoiye-

neba rogorc safeiqro, ise sxva masalebis, maT Soris poli-

merebis kvebis produqtebis, kosmetikuri saSualebebis, saka-

ncelario da Wavluri printerebis melnebis topografiuli 

da lazeruli masalebis, farmacevtuli preparatebis Sesa-

Rebad. saRebars aseve iyeneben Sualedur produqtebad 

organul sinTezSi, biologiur da samedicino diagnostikaSi 

sxvadasxva tipis analizSi, kompiuterul teqnologiaSi 

optikuri damamaxsovrebeli mowyobilobebis dasamzadeblad, 

lazerebSi, energiis alternatiuli wyaroebis teqnologiasa 

da sxva sinTezur saRebavebs Soris dominantis rols kvlav 

inarCunebs azonaerTi; esaa kargi teqnikuri Tvisebebis mqone 

saRebari, pigmenti an mowinave masala. magram zogierTi 

maTgani cocxal organizmSi moxvedrisas metabolizmis 

Sedegad anaerobuli degradaciis gziT SeiZleba daiSalos 

genotoqsikur da kancerogenul aminebad. amitom iseTi 

azosaRebrebis gamoyeneba, romelic degradaciis Sedegad 

iZlevian kancerogenur an mutagenur naerTebs, evropis 

mraval qveyanaSi kategoriulad aikrZala, aqedan gamomdinare, 

sinTezuri saRebrebis dargSi momuSave mkvlevarebis dRis 

wesrigSi dadga iseTi alternatiuli sanTezuri saRebrebis 

struqturebis SemuSaveba, romelnic iqneba SedarebiT 

ekologiurad sufTa naerTebi. am mxriv dReisaTvis sakmaod 

aqtualuria heterocikluri naerTebis bazaze miRebuli 

sinTezuri saRebrebi. vinaidan, rogorc cnobilia, mravali 

heterocikluri naerTi ganekuTvneba biologiurad Tu 

fiziologiurad aqtiur naerTTa rigs. 

sinTezuri saRebrebidan anTraqinonis an misi 

warmoebulebis safuZvelze miRebuli naerTebi mniSvnelovania 

imdenad, ramdenadac isini bunebrivi analogebi arian 

(bunebrivi organuli pigmentebis umetesoba anTraqinonuri 

naerTebia). magram sinTezuri saRebrebis bazarze dReisaTvis 
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arsebuli anTraqinonuri saRebrebis umetesoba gankuTvnilia 

mxolod kuburi RebvisaTvis. Rebvis aRniSnuli tipi 

SedarebiT rTuli da Sesabamisad Zviri meTodia Rebvis sxva 

meTodebTan (mag. dispersiuli) SedarebiT. garda amisa, 

kuburi Rebvis meTodi dReisaTvis samomxmareblo bazarze 

arsebuli mravali boWkos (mag., polieTeruli, poliaceta-

turi da sxv.) SeRebvis saSualebas ar iZleva. amdenad, mniSv-

nelovania iseTi anTraqinonuri an heterocikluri naerTebis 

safuZvelze miRebuli saRebrebis sinTezi, romlebic 

gankuTvnilni iqnebian aRniSnuli tipis boWkoebisaTvis. 

organuli qimiis #33 mimarTulebas (xelmZRvaneli 

prof. n. RonRaZe) aqvs mWidro kavSiri ruseTis qimiuri 

teqnologiis universitetTan, ruseTis mecnerebaTa akademiis 

saRebrebisa da naxevarproduqtebis institutebTan, azerbai-

janis navTobis akademiasTan, partumi-cis organuli sinTezis 

kvleviT institutTan (CexeTi). 

 

 

nataxtaris sanitaruli zonis da muxranis velis 

niadagebSi toqsikuri liTonebis ganawilebis 

kanonzomierebebi 
 

(mkvlevarTa jgufi: u. zviadaZe, m. mardaSova, n. qitiaSvili, 

n. papiaSvili. stu, geologiis departamenti) 
 

statiaSi yuradReba gamaxvilebulia iseT liTonebze, 

romlebic farTod gamoiyeneba sawarmoo saqmianobaSi, gamoir-

Ceva garemoSi akumulaciis unariT da seriozul safrTxes 

warmoadgens biologiuri aqtiurobisa da toqsikurobis 

gamo. unda aRiniSnos, rom Semdgom aRwerilobaSi toqsikuri 

liTonebis cnebasTan erTad xSirad aris gamoyenebuli 

termini `mikroelementi~. es termini miRebulia imasTan 

dakavSirebiT, rom bunebriv sasicocxlo ekosistemebSi 

(atmosferuli haeri, miwisqveSa da zedapiruli wylebi, 
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niadagebi da sxv.) maTi Semcveloba Zalze mcirea         

(10-2 ÷ 10-5%). 

miauxedavad amisa, rom sxvadasxva organul Tu 

araorganul sistemebSi mikroelementebis Semcveloba umni-

Svneloa, isini mainc udides rols asruleben sasicocxlo 

procesebSi, rac gamomdinareobs maTi biologiuri aqtiuro-

bidan. magaliTad, sayovelTaod cnobilia fToris zegavlena 

kbilebis kariesze, kobaltis zegavlena sisxlnaklebobaze, 

iodis zegavlena endemuri Ciyvis ganviTarebaze. cnobilia 

agreTve spilenZis, TuTiis, manganumis, rkinis, molibdenis, 

dariSxanis da sxva mikroelementebis gansakuTrebuli 

fiziologiuri mniSvneloba zogadad cocxali organizmebis 

da, kerZod, adamianis organizmis cxovelmoqmedebisaTvis. 

adamianebi, romlebic sistematurad moixmaren mZime liTo-

nebiT gamdidrebul sakveb produqtebs _ rZes, xorcs, 

bostneuls, xils da a.S., miekuTvnebian e.w. `riskis jgufs~, 

radaganac realuria safrTxe maTi `mikroelementoziT~ 

daavadebisa. liTonebis rogorc arasakmarisi, ise Warbi 

Semcveloba SeiZleba sxvadasxva mZime daavadebaTa mizezi 

gaxdes. 

liTonebis Semcvelobis formebidan niadagSi aRsani-

Snavia wyalxsnadi, ioncvladi da adsorbirebuli formebi. 

amasTan, niadagSi liTonebis dagroveba swrafad xdeba, xolo 

maT gamotanas aseulobiT wlebi sWirdeba. ase, magaliTad, 

TuTiis naxevargamotanis periodi 500 weliwads Seadgens, 

kadmiumisa _ 1100 weliwads, tyviisa _ ramdenime aTas wels. 

intensiuri saavtomobilo trafikis mimdebare zolSi, 

rogoricaa gansaxilveli obieqtebi, niadagSi liTonebis 

dagrovebis ZiriTad wyaros warmoadgens avtotransportis 

gamonabolqvi airebi, romlebic toqsikur nivTierebebs 

Seicavs, agreTve mineraluri sasuqebi, romlebsac regula-

rulad (xSirad aranormirebulad) iyeneben savargulebis 

gasanayofiereblad. 

niadagebis ekologiuri mdebareobis Sesafaseblad didi 

mniSvneloba aqvs masSi arsebuli qimiuri komponentebis, 
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gansakuTrebiT toqsikuri elementebis moZravi formebis 

Seswavlas, ramdenadac niadagis Sedgenilobis swored es 

moZravi mobiluri nawili axdens uSualo fiziologiur 

zegavlenas mcenareulobis vegetaciis pirobebze. am formebis 

laboratoriuli Seswavlis aprobirebul meTods warmoad-

gens niadagis nimuSebidan gamonawurebis momzadeba da 

analizi. 

niadagebidan gamonawurebSi liTonebis gansazRvra 

Sesrulda, atomur-absorbciuli da aluri fotometriis 

meTodebiT, C-302 markis speqtrofotometrze, romelic 

uzrunvelyofs gansazRvras rogorc absorbciis, aseve 

emisiis reJimSi. 

atomuri speqtroskopiis meTods praqtikulad SeuzRu-

davi SesaZleblobebi aqvs mecnierebisa da teqnikis 

sxvadasxva sferoSi: geoqimiaSi, medicinaSi, mrewvelobaSi, 

soflis meurneobaSi, bioqimiaSi da a.S. dReisaTvis am meTods 

ekuTvnis udavo prioriteti ekologiur kvlevebSi. 

samedicino TvalsazrisiT _ SesaZlo saerTo daavade-

bebis maCvenebliT _ nataxtaris ubnis niadagebi klasifici-

rdeba, rogorc zomierad saxifaTo, xolo muxranis velis 

niadagebi saxifaTo kategorias miekuTvneba, romlisTvisac 

damaxasiaTebelia daavadebebis saerTo raodenobis zrda, rac, 

upirveles yovlisa, bavSvebis qronikuli daavadebebis zrdasa 

da gul-sisxlZaRvTa sistemis funqciuri mdgomareobis 

darRvevaSi vlindeba. 
 

 

sufTa nikelisa da kobaltis miReba Sesabamisi 

oqsidebis konversiiT 
 

(mkvlevarTa jgufi: r. amiranaSvili, T. popiaSvili, o. miqaZe, 

l. ruxaZe. stu-metalurgiis departamenti) 
 

organizmi rom liTonebs Seicavs didi xania cnobilia, 

magram cocxali bunebisaTvis gansakuTrebuli mniSvneloba 

aRmoCenil iqna sul ramdenime aTeuli wlis win. liTonebis 
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CamonaTvalis aTeulSi, romelsac `sicocxlis liTonebs~ 

uwodeben nikeli da kobaltic Sedis. kobaltis yvelaze 

mniSvnelovani naerTia vitamini B12. misi sinTezi aRiarebulia 

organuli qimiis umaRles miRwevad am dargis mTeli 

istoriis manZilze. miiRo ra vitamini B12 kacobriobas gza 

gaexsna avTvisebiani sisxlnaklulobisagan Tavis dasaRwevad. 

B12-s aseve iyeneben nerviuli sistemis, RviZlis, asTmisa da 

sxva sneulebaTa mkurnalobis dros. rac Seexeba nikels, is 

aaqtiurebs fermentuli sistemebis moqmedebas. nikeli 

asakTan erTad praqtikulad ar grovdeba organizmSi, 

mxolod anemiis sxvadasxva formis dros SeiniSneva am 

mikroelementis ukmarisoba. nikelis SedarebiT maRali 

Semcveloba aRmoCenilia ribonukleinis mJavebSi, rac 

metyvelebs mis monawileobaze rTul biologiur procesebSi. 

rodesac farmakologiur koordinaciul naerTebs 

mxolod klasikuri sinTezis meTodiT Rebulobdnen, 

nedleulad gamoiyeneboda araorganuli marilebi da sufTa 

liTonebi am saqmianobas ar sWirdeboda. biokoordinaciuli 

qimiis bolo wlebis warmatebebma liTon-kompleqsebis 

sinTezs ufro mizanmimarTuli xasiaTi misca. damuSavda 

koordinaciuli naerTebis sinTezis axali mimarTuleba _ 

pirdapiri sinTezi, romelsac nedleulad sufTa liToni 

sWirdeba. Sesabamisad dRis wesrigSi dadga sufTa liTonebis 

miRebis axali teqnologiuri procesebis damuSavebis 

sakiTxi. 

madnebidan liTonebis aRdgenis cnobili pirometalur-

giuli meTodebi gaTvaliswinebulia msxvili sawarmoo 

masStabebisaTvis da dakavSirebulia mniSvnelovan ekologiur 

da energetikul problemebTan. rodesac maRali mwarmoeblo-

ba gadamwyveti faqtori ar aris, aRniSnuli problemebi 

martivdeba da naklebad mwarmoebluri teqnologiebi 

konkurentunariani xdeba. amasTan dakavSirebiT, aqtualuria 

sufTa liTonebis miReba Sesabamisi oqsidebis Termuli 

disociaciis gziT ultradabali JangviTi potencialis mqone 

areebSi. Tumca aseTi areebis Sesaqmnelad gamoiyeneba metad 
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faqizi da Zvirad Rirebuli mowyobiloba e.w. Jangbadis 

tumbo. 

aRsaniSnvia, rom Jangbadi tumbos efeqtis miRweva 

SesaZlebelia Caketili konturis (reaqtoris) moculobaSi 

gacilebiT martivi da mosaxerxebeli gziT, saxeldobr, 

eTilis spirtis wvis qimiuri reaqciis inicirebiT oqsidebis 

konversia Tu optimaluri teqnologiuri parametrebiT 

warimarTa (temperatura, dro, Jangbadis parcialuri wneva), 

reaqtoris samuSao sivrceSi warmoiqmneba Jangbadisagan 

ultraRrmad gaiSviaTebuli atmosfero, romelic eTilis 

spirtis destruqciis gamo aRmdgenel garemod gadaiqceva. am 

procesebis Termodinamikuri modelireba adasturebs, rom 

reaqtorSi Seqmnilia pirobebi oqsidebis sufTa liTonebad 

efeqturi konversiisaTvis. 

nikelis da kobaltis oqsidebis eTilis spirtiT 

konversiis dros reaqtoris moculobaSi aRmdgeneli 

atmosferos warmoSoba da misi ultraRrma gaiSviaTeba 

Jangbadisagan xdeba ori faqtoriT, romelic moqmedebs ra 

erTi mimarTulebiT keTilmyofel gavlenas axdens rogorc 

konversiis sisruleze, aseve mis xangrZlivobaze. 

 

 

 

 

prof. marlen mWedliSvilis wigni (I, II nawili) 

`sasamarTlo qimiuri eqspertizis safuZvlebi~ 

 
stu-s metalurgiuli da qimiuri teqnologiis fakul-

tetis 37- mimarTulebis profesorma marlen mWedliSvilma 

stu-s qimiuri da kvebis produqtebis eqspertizis specialo-

bis (romelic ukve ramdenime welia gaxsnilia) studente-

bisaTvis Seqmna saxelmZRvanelo `sasamarTlo-qimiuri 

eqspertizis safuZvlebi~. universitetis mier damtkicebuli 

saswavlo gegmis mixedviT. aRniSnuli specialobis 
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kursdamTavrebuli, zogadi qimiuri da kvebis produqtebis 

sakiTxebTan erTad, kargad unda erkveodes eqsperimentuli 

samuSaoebis Sesrulebis iseT mniSvnelovan sferoSi, 

rogoricaa sasamarTlo qimia, miT umetes, rom ar arsebobs 

erTiani unificirebuli sistema am dargis specialistebis 

mimarTulebis xaziT. ramdenadac aRniSnul dargSi momuSave 

qimikos-eqsperti kargad unda erkveodes organizmSi 

moxvedrili Sxamiani nivTierebis ganawilebis, metabolizmisa 

da gamovlenis sakiTxebSi, wignis mniSvnelovani nawili 

daTmobili aqvs toqsikologiur qimias. saxelmZRvaneloze 

wayenebuli moTxovnebi aRniSnuli sakiTxis farTo speqtriT 

gaSuqebis saSualebas ar iZleva da amitom ZiriTadad 

naSromSi ganxilulia toqsikologiurad mniSvnelovani 

nivTierebebi, romelic ufro metad gvxvdeba yofa-cxovre-

baSi. esenia: liTonebi da maTi araorganuli da organuli 

naerTebi, mcenareTa dacvis saSualebebi, farmacevtuli 

preparatebi, narkotikuli nivTierebebi, sawarmoebis mier 

moxmarebuli da gamoSvebuli qimiuri nivTierebebi. 

saxelmZRvaneloSi ganxilulia eqsperimentuli samuSao-

ebis Sesrulebis zogadi principebi. biologiuri masalidan 

Sxamiani nivTierebis izolireba wylis orTqliT da misi 

Semdgomi analizi. wignSi gaSuqebulia _ ama Tu im nivTiere-

bis Semcvelobaze biomasis gamokvlevis tradiciuli da 

Tanamedrove meTodebi. tradiciuli meTodebidan yuradReba 

gamaxvilebulia im meTodebze, romlebic TavianTi 

universalurobis gamo dResac farTod aris gamoyenebuli 

sasamarTlo-qimiuri eqspertizis warmoebis praqtikaSi. 
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t.m.d. prof. nana da lia bokuCavebis mecnieruli 

kvlevis ZiriTadi mimarTulebani 
 

t.m.d. prof. n. bokuCavas mecnieruli kvlevis ZiriTadi 

mimarTulebaa heloidebis, betonituri Tixebis, mcenareuli 

samyarosa da cxoveluri warmoSobis nivTierebebis Seswavlaa 

maTi samkurnalo-profilaqtikuri da sxvadasxva sameurneo 

daniSnulebiT gamoyenebis mizniT. man pirvelma mohkida xeli 

samkurnalo talaxebis Seswavlis axal sakiTxs, daamuSava da 

aiTvisa specialuri analizuri meTodebi da xerxebi, 

romelTa gamoyenebiT ganisazRvra peloidebis Sedgeniloba 

da dadginda organuli naerTebis buneba: n. bokuCavam Tavis 

ZiriTad samecniero mimarTulebebis paralelurad gaagrZela 

Tavisi saxelovani dis stu-s analizuri qimiis profesoris 

lia bokuCavas Rrmad mecnieruli kvlevebi. q-ni lia iyo 

stu-s samecniero saswavlo sawarmoo centris `tradiciuli 

teqnologiebis~ xelmZRvaneli, saqraTvelos sainJinro da 

ekologiis akademiebis, saerTaSoriso ekologiis akademiis 

namdvili wevri. misi samecniero saqmianobis mimarTuleba iyo 

analizuri qimia, hidrogeoqimia, hidroqimia, garemos dacva, 

fitofarmapreparatebis, mcenareuli rZisa da misi produq-

tebis teqnologia, misi TaosnobiT saqarTveloSi pirvelad 

Seiqmna axali specialoba `parfiumerul-kosmetikuri nawar-

mis teqnologia. am sakiTxebze man Seqmna mravali samecniero 

Sroma, monografia da saxelmZRvanelo. 

 

 

t.m.d. prof. jumber iosebiZis mecnieruli  

kvlevis Sedevrebi 

 
saqraTvelos teqnikuri universitetis `saavtomobilo 

transportis~ kaTedris gamge, teqnikis mecnierebaTa doqto-

ri, profesori, saqarTvelos da saerTaSoriso sainJinro 

akademiebis da saqarTvelos ekologiur mecnierebaTa akade-
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miis namdvili wevri jumber solomonis Ze iosebiZe, daibada 

q. gorSi 1938 wlis 19 ianvars, mosamsaxuris ojaxSi.  

1956 wels daamTavra q. goris 1-li saSualo skola 

warCinebiT, xolo 1961 wels warCinebiT _ saqarTvelos 

politeqnikuri instituti specialobiT `avtomobilebi da 

traqtorebi~ (specializaciiT `Sigawvis Zravebi~). 

1961 wels samuSaod datoves `avtomobilebis, 

traqtorebisa da avtosatraqtoro Zravebis~ kaTedraze. 

1963 wlidan 1966 wlamde swavlobda aspiranturaSi 

imave kaTedraze. 

1968 da 1989 wlebSi daicva disertaciebi, Sesabamisad, 

teqnikis mecnierebis kandidatisa da doqtoris samecniero 

xarisxis mosapoveblad `navTobis qimiis~ specialobiT. 

1972 wels mieniWa docentis, xolo 1990 wels 

profesoris wodeba. 

1977 wlidan muSaobda `Sigawvis Zravebis~ kaTedris 

gamged, 1984 wlidan 1998 wlamde `avtomobilebis, Sigawvis 

Zravebisa da sawvav-sacxebi masalebis~ kaTedris, xolo 

dRemde _ `saavtomobilo transportis~ mimarTulebis 

xelmZRvanelia. 

misi iniciativiT yofil ssrk-Si pirvelad Seiqmna ori 

axali specializacia _ `avtotransportze sawvav-sapoxi 

masalebis racionaluri gamoyeneba~ da `avtomobilebis 

ekologiuri usafrTxoeba~. 

j. iosebiZe maRal mecnierul da meTodur doneze 

kiTxulobs leqciebs aRniSnul specialobaTa maprofilebel 

disciplinebSi, xelmZRvanelobs sadiplomo gegmarebas da 

studentTa kvleviT muSaobas. 

mis mier tribologiis istoriaSi pirvelad iqna 

dadgenili aRmoCenis donis axali movlena, rac imaSi 

mdgomareobs, rom maRaldispersiuli amorfuli naxSirbadis 

Semcveli mineraluri da sinTezuri zeTebis areSi liTonis 

zedapirze xaxunis procesSi warmoiqmneba zRvruli afski, 

romelic Seicavs amorfuli naxSirbadis, grafitisa da 

heqsagonaluri (londsdeiliti) da kuburi tipis almasebis 
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disipatiurad mowesrigebul fazebs. amasTan almasis tribo-

sinTezi ganpirobebulia maRaldispersiuli naxSirbadis 

uwonasworo amorfuli mdgomareobiT. es movlena xarisxo-

brivad axali sazeTi masalebis, moxaxune zedapirebis 

formirebis axali xerxebisa da almasebis sinTezis axali 

teqnologiebis Seqmnis saSualebas iZleva. 

akademikos l. meliqaZisa da j. iosebiZis xelmZRvane-

lobiT damuSavda axali Taobis saavtomobilo satransmisio 

zeTi, romelic sasaqonlo zeTebTan SedarebiT uzrunvel-

yofs satvirTo avtomobilebis sawvavis xarjis 2 ÷ 10%-iT 

Semcirebas 50-dan minus 360C-mde temperaturaTa diapazonSi; 
transmisiis agregatebis cveTis 30%-iT Semcirebas da zeTis 

gamocvlis vadebis 1,5 ÷ 2-jer gazrdas da sxva. 
didi praqtikuli Rirebuleba aqvs agreTve j. iosebiZis 

mier gamovlenili amorfuli maRaldispersiuli naxSirbadis 

mniSvnelovan dadebiT gavlenas misamuSavebeli zeTebis, 

antifriqciuli TviTSemzeTi myari masalebis, sazeT-

gamagrilebeli teqnologiuri saSualebebis saeqspluatacio 

Tvisebebisa da sinTezuri almasebis gamosavalze, rac 

dadasturebulia mravali saavtoro mowmobiT gamogonebebze. 

gaWuWyianebisagan garemos dasacavad Catarebuli 

saTanado gamokvlevebis safuZvelze j. iosebiZis mier 

SemoTavazebuli iqna namuSevari zeTebisa da acetilenis 

bunebrivi airisagan warmoebis naxSirbadovani narCenis 

gamoyenebiT maRalxarisxovani sawvavdamzogi satransmisio 

zeTebis damzadebis idea, romlis praqtikuli realizeba 

axlo moamavalSia dagegmili. 

j. iosebiZe sazogadoebriv sawyisebze iyo saqarTvelos 

teqnikuri universitetis didi sabWos, sakonkurso komisiis, 

satransporto fakultetis samecniero sabWos da respub-

likis sazogadoebrivi azris institutis wevri, satrans-

porto fakultetis dekanis moadgile da sadisertacio 

sabWos Tavmjdomare. 

aris 150-ze meti samecniero naSromis (maT Soris 17 

saavtoro mowmobis, oTxi saxelmZRvanelos, ori meToduri 
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saxelmZRvanelos da 6 monografiis) avtori. naSromebis 

nawili gamoqveynebulia ucxoeTis (aSS, Cexoslavakia, 

poloneTi, ruseTi da sxv.) avtoritetul JurnalebSi. 

misi xelmZRvanelobiT daculi iqna 4 sakandidato da 7 

sadoqotoro disertacia, amJmad ki mzaddeba 2 sadoqtoro 

disertacia. 

1979 wels misi muSaobis Sedegebi axali tipis 

saavtomobilo satransmisio zeTebis SeqmnasTan dakavSirebiT 

aRniSnul iqna ssrk-s mecnierebaTa akademiis angariSSi 

`sabunebismetyvelo da zogad mecnierebaTa umTavresi 

miRwevebi~. 

1987 wels mieniWa ssrk-s saxalxo meurneobis 

miRwevaTa gamofenis oqros medali axali tipis efeqturi 

saavtomobilo satransmiso zeTis SeqmnisaTvis. 

dajildoebulia `Rirsebis~ medliTa da ordeniT. 

2004 wels prof. j. iosebiZes mieniWa saqarTvelos 

saxelmwifo premia mecnierebisa da teqnikis dargSi 

monografiisaTvis `avtomobilebis xangamZleobis, ekonomiu-

robisa da ekologiurobis amaRleba axali Taobis zeTebis 

damuSavebiTa da gamoyenebiT~. 

am monografiis udides mniSvnelobaze da Rirsebaze 

metyvelebs gazeT saqarTvelos respublikaSi gamoqveynebuli 

statia `aRmoCenis donis mecnieruli naSromi (avtorebi 

teqn. mecn. doqtorebi oTar mSvildaZe da Tamaz 

natriaSvili), romelSic vkiTxulobT: 

Tanamedrove saavtomobili Zravisa da satransmisio 

zeTebi uaRresad mZime pirobebSi muSaobs. Sesabamisad, 

avtomobilebis xangamZleobis, ekonomiurobisa da ekologiu-

robis amRalebis mizniT, naSromSi zeTebi pirveladaa 

warmodgenili avtomobilis agregatebisadmi adaptirebuli 

maTematikuri modelebis saxiT, rac maTi, rogorc 

avtomobilis konstruqciuli elementebis, gaangariSebis 

saSualebas iZleva. zeTebis aseTi adaptirebisaTvis saWiroa 

misi komponentebis samuSao pirobebis Sesabamisad 
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regulirebis SesaZleblobis uzrunvelyofa, rasac avtorebi 

aRweven, axali Taobis xaxunis modifikatorebis gamoyenebiT. 

am mizniT gamoyenebulia avtorebis mier warmoebis 

arautilizirebadi narCenis fuZeze damuSavebuli axali 

tipis danamati _ amorfuli maRaldispersiuli naxSirbadi 

(amdn) da ucxoeTSi (ruseTi, aSS, iaponia) damzadebuli 

zeTSi xsnadi molibdenis naerTi. 

rastruli eleqtronuli mikroskopiis, eleqtrono-

grafiis da zonduri oJe-speqtroskopiis meTodebis 

gamoyenebiT dadginda, rom Cveulebriv sasaqonlo zeTebTan 

SedarebiT amdn-is Semcveli zeTebi uzrunvelyofen 

sakisrebisa da kbilanebis muSa zedapirebis simqisis 

ramdenjerme Semcirebas da maTze 1 mkm-de sisqis afskis 

warmoqmnas, romelic Seicavs amorfuli naxSirbadis, 

grafitis, londeilitisa da kuburi almasis fazebs. 

unda aRiniSnos, rom almasis fazis Semcveli meoradi 

zedapiruli struqturis xaxunis procesSi warmoqmnis, anu 

misi tribosinTezis axali movlena avtorebis mier 

tribiologiis istoriaSi pirveladaa dadgenili da 

ganxorcielebuli. 

amasTan, saTanado maTematikuri modelebis damuSavebis 

gziT naCvenebia, rom kavitaciis Sedegad ganviTarebuli 

maRali lokaluri wnevebi, rac Cveulebrivi zeTebis 

garemoSi iwvevs moxaxune zedapirebis eroziul cveTas, amdn-

iani zeTebis SemTxvevaSi ganapirobebs amdn-is almasis da 

grafitis kristalebad gardaqmnas, rac uzrunvelyofs 

maRali antifriqciuli da cveTasawinaRo Tvisebebis 

matarebeli meoradi zedapiruli struqturebis Seqmnas. 

Rrma Teoriuli da eqsperimentuli gamokvlevebis 

Sedegebis gaTvaliswinebiT damuSavda xarixobrivad axali 

universaluri energiadamzogi (sawvavdamzogi) saavtomobilo 

satransmisio zeTi amdn-is tipis danamatis fuZeze da axali 

saavtomobilo erTiani samotoro-satransmiso zeTi 

molibdenis zeTSi xsnadi naerTebis tipis misaerTis fuZeze 
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pirvelis pirobiTi dasaxelebaa `kolxeTi~, xolo meorisa 

`M-12г(т)~. 
naSromSi warmodgenili mecnieruli miRwevebis maRal 

konkurentunarianobaze miuTiTebs Tundac gazeT `komsomol-

skaia pravdaSi~ (19.10.96) gamoqveynebuli masala `samsungis~ 

firmis mier amorfuli naxSirbadis videomagnitafonis erT-

erTi nawilis zedapirze almasis praqtikulad ucveTi Sris 

miRebis Sesaxeb, ramdenadac amorfuli naxSirbadidan almasis 

tribosinTezis axali movlena avtorTa mier mravali wliT 

adre msoflioSi pirvelad saqarTveloSi dadginda. 

amJamad prof. j. iosebiZis xelmZRvanelobiT mimdina-

reobs bazis momzadeba saqarTveloSi axali Taobis maRale-

feqturi saavtotraqtoro zeTebis warmoebis organizebi-

saTvis. 

 
 

 

samecniro kvlevebi xidebisa da gvirabebis #64 

mimarTulebaze t.m.d. prof. Tamaz WuraZis 

xelmZRvanelobiT 
 

xidebisa da gvirabebis #64 mimarTulebis xelmZRva-

neli t.m.d. prof. T. WuraZis samecniero-kvlevis (mkvlevarTa 

jgufTan erTad) Sedegebi farTodaa danergili satranspor-

to sferoSi, gansakuTrebiT gvirabmSeneblobaSi). 

gvirabebi _ kapitaluri nagebobebia, romlebic gaTvli-

lia xangrZliv eqsploataciaze (100-150 welze meti). am 

xnis ganmavlobaSi isini unda akmayofilebdnen saeqsplua-

tacio saimedoobis moTxovnebs, anu SeswevdeT unari 

Seasrulon gansazRvruli funqciebi ise, rom SeinarCunon 

Tavisi saeqspluatacio maxasiaTeblebi dadgenil farglebSi 

muSaobis mocemul reJimebSi da nagebobebis gamoyenebis 

gansazRvrul pirobebSi, amasTan uzrunvelyofili unda iyos 

mTliani nagebobis da misi calkeuli konstruqciebis 
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usafrTxoeba, daculoba, teqnikuri momsaxurebis SesaZleb-

loba da remontvargisianoba. 

satransporto gvirabebis ZiriTadi mzidi konstruqcia 

_ samagri _ ganicdis garemos zemoqmedebas ori mxridan: 

garedan, gruntis mxridan, da Signidan, gvirabis 

eqspluataciaSi myofi nawilis mxridan. 

samagris mier aTvisebuli yvela Zala da zemoqmedeba 

SeiZleba daiyos or jgufad: _ datvirTvebi da Zalebi, 

romelTa moqmedebis Sedegad SeiZleba warmoiSvas samagris 

meqanikuri, simtkiciTi rRveva; 

_ zemoqmedebebi, romelTa Sedegad SeiZleba ganviTardes 

samagris masalis qimiuri, biologiuri, eleqtroqimiuri da 

sxva saxis koroziuli dazianeba da rRveva. 

gvirabebis samagrebis daproeqtebisas ZiriTadad 

iTvaliswineben faqtorebis pirvel jgufs, xolo meore 

jgufis faqtorebi xSirad yuradRebis miRma rCeba da 

mxedvelobaSi miiReba mxolod maSin, rodesac 

hidrogeologiuri prognozi an eqsploataciis pirobebi 

udavod aucilebels xdis maT gaTvaliswinebas samagris 

dasacavad koroziisagan qanis mxridan an gvirabis Sida 

garemodan, rac nagebobaze teqnogenuri zemoqmedebis 

nairsaxeobas warmoadgens. es ukanaskneli bolo dros sul 

ufro SesamCnevia da mniSvnelovan safrTxes warmoadgens. 

gvirabebis mSeneblobisa da eqsploataciis samamulo da 

sazRvargareTul praqtikaSi mravlad aris garemos 

agresiuli zemoqmedebis Sedegad konstruqciebis rRvevis 

magaliTebi: 

_ qimiuri agresia gruntebisa da miwisqveSa 

wylebisagan (Tbilisis, baqos, minskisa da dnepropetrovskis 

metropoliteni), agreTve qimiuri atmosferuli agresia 

(Tbilisisa da sankt-peterburgis metropoliteni); 

_ atmosferuli agresia (moskovis metropolitenis 

lublinos xazi, sankt-peterburgis, Tbilisasa da baqos 

metropoliteni); 
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_ biologiuri agresia (moskovis metropolitenis 

lublinos xazi, taSkentisa da minskis metropoliteni); 

_ airovani agresia navTobproduqtebis samrewvelo 

Canadenebis qimiuri zemoqmedebisagan (moskovis metropoli-

tenis liublinos xazi, taSkentis metropoliteni); 

_ mZime liTonebis agresia (taSkentisa da dneprope-

trovskis metropoliteni). 

msxvil qalaq-megapolisebSi, sadac mimdinareobs adre 

qalaqis farglebs gareT myofi teritoriebis aTviseba, 

yofili nagavsayrelebisa da narCenebis samarxebis zonaSi. 

saqarTveloSi betonis miwisqveSa nagebobebis proble-

mebi Seiswavleba: 

_ saqarTvelos teqnikuri universitetis xidebisa da 

gvirabebis kaTedraze (prof. a. dauSvili, prof. T. Citia-

Svili, prof. g. abaSiZe, doc. k. WuraZe); 

_ saqarTvelos mecnierebaTa akademiis samTo saqmis 

instituti (prof. e. mindeli, prof. T. CitiaSvili, prof.   

g. abaSiZe, prof. m. xiTariSvili, prof. e. gujejiani). 

dawyebuli 1965 wlidan didi samuSao Catarebulia 

Tbilisis metropolitenis betonis samagrebis koroziisagan 

dasacavad. 

gamoqveynebulia 100 samecniero Sroma, daculia ori 

sadoqtoro da 15 sakandidato disertacia. 

 

gogirdwyalbadiani miwisqveSa wylebis  

zogierTi Tavisebureba 
 

(mkvlevarTa jgufi: konstantine WuraZe, aneri leJava,  

nino kvaWaZe, a. yuraSvili) 

 

gvirabebis konstruqciebi xSir SemTxvevaSi imyofeba 

gogirdwyalbadiani mineralizebuli wylebis garemocvaSi, 

romlebic, rogorc gamokvlevebi gviCvenebs, uaryofiTad 

moqmedeben betonis xanmedegobaze. unda aRiniSnos, rom 

gogirdwyalbadian garemoSi myofi konstruqciebi jer kidev 
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arasakmaodaa Seswavlili. amitom saWiroa gaanalizedes 

gogirdwyalbadis gavrceleba bunebaSi. 

gogirdwyalbadi bunebaSi gvxvdeba rogorc airovani 

saxiT atmosferoSi, aseve hidrosferoSi wyalxsnaris saxiT. 

gogirdwyalbadis bunebrivi wyaroebi vulkanebi, navTobisa da 

airis bunebrivi gamodinebebi, agreTve mineralizebuli 

gogirdwyalbadiani wyaroebi. antropogenur wyaroebs 

ganekuTvneba myari da Txevadi organuli sawvavis gamoyeneba, 

madnisa da feradi liTonebis metalurgiuli gadamuSaveba, 

qimiuri mrewvelobis sawarmoebi, sakanalizacio Camdinare  

wylebi da sxva. gogirdwyalbadi, warmoadgens ra 

biosferosTvis momwamlav nivTierebas, ganixileba rogorc 

garemos damabinZurebeli. atmosferoSi H2S Seculoba 

uaryofiT gavlenas axdens samrewvelo Senobebsa da 

nagebobebze, amitom atmosferos gogirdwyalbadovani 

gaWuWyianebis problema dakavSirebulia Senoba-nagebobebis 

koroziuli rRvevis problemasTan. magaliTad, mJave wvimebis 

Sedegad, romlebic bolo aTwleulis ganmavlobaSi 

intensiurad awvims evropasa da Crdilo amerikas, 

mniSvnelovnad ziandeba Zveleburi arqiteqturuli Zeglebi. 

es imiT aixsneba, rom H2S atmosferoSi aramdgradia da, 

Tavis mxriv, gadadis gogirdis dioqsidSi da iJangeba SO3-

mde. es ukanaskneli, sabolood, atmosferul wyalTan 

SeerTebiT, iZleva gogirdmJavas. gogirdwyalbadis daJangva 

gogirdmJavamde gansakuTrebuli intensivobiT xdeba qalaqebis 

atmosferoSi da samrewvelo sawarmoebis raionSi. procesis 

msvlelobas xels uwyobs Tionuri baqteriebic anaerobul 

pirobebSi. 

gogirdwyalbadi miwisqveSa wylebSi grovdeba qimiuri 

procesebis Sedegad maRali temperaturisa da wnevis 

pirobebSi, agreTve arasulfirebuli anaerobuli baqteriebis 

cxovelmyofelobis procesSi naxSirwylebis mier sulfa-

tebis aRdgenis Sedegad. bunebriv pirobebSi gogirdwyalbadis 

warmoebis ganxilvisas Tvlian, rom gogirdwyalbadiani 

wylebis warmoSobis ganmsazRvrel faqtors warmoadgens 
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bioqimiuri procesi. dabalmineralizebuli Termuli wylebis 

SemTxvevaSi ki mTavar faqtorad gvevlineba piritis daSlis 

procesi _ mineralisa, romelic farTod aris gavrcelebuli 

iurul qanebSi da Sua eocenis vulkanur warmonaqmnebSi.  

bunebriv wylebSi gogirdwyalbadi ZiriTadad imyofeba 

airis SH2 , 
-HS , 

-2S , saxiT da garemos pH mixedviT 

SeiZleba am formebs Soris Tanafardobis dadgena. 

gogirdwyalbadiani wylebi, Cveulebriv, ar xasiaTdeba 

mJavianobiT, gamonakliss Seadgenen wylebi, romlebic Jonaven 

Jangvad sulfidebSi, romlebSic pH daqveiTeba 2-mde ganpi-

robebulia maTSi H2SO4 gaxsniT. wylis gogirdwyalbadiT 

sruli gajerebis SemTxvevaSi, rasac Seesabameba koncentracia 

C=0,13 moli/l, 
+H  koncentracia Seadgens 

,100,1310KC][H 47 −−+ =⋅==  

4]lg[HpH =−= +  

amgvarad, wyalSi gogirdwyalbadis maqsimaluri Semcve-

lobisas garemos pH ecema mxolod 4-mde, bunebriv wylebSi 

ki gogirdwyalbadis koncentracia Cveulebriv Seadgens 10-15 

mg/l. gogirdwyalbadiani wylebi ganekuTvneba neitralur da 

mciredtutovan wylebs, romlebSic pH icvleba 6,5-dan 8,5-

mde, rac gamowveulia maTSi Ca(HCO3)2 arsebobiT. bunebrivi 

wylebis, kerZod gogirdwyalbadovani wylebis, mniSvnelovan 

maxasiaTebels warmoadgens Jangva-aRdgenis potenciali (Jap). 

wyalxsnarebis Jap Zlier zegavlenas axdens maT 

SemadgenlobaSi Semavali ionebis sxvadasxva formebis 

Tanafardobaze, agreTve betonis mimarT agresiulobis doneze  

(barbaqaZe e.o., graCovi o.m.). elementebis gadasvlas daJangvis 

erTi donidan meoreze Tan sdevs eleqtronebis SeZena 

(aRdgena) an gacema (daJangva). imdenad ramdenadac Tavisufal 

eleqtronebs ar SeuZliaT wyalxsnarSi dagroveba, erTi 

elementis daJangvas Tan sdevs meore elementis aRdgena. 

elementis daJanguli da aRdgenili formebis Semcveli 

sistemis Jap gamisaxeba Semdegi gantolebiT 
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0,0581EE ==  rodesac C20t 0=  

 

sadac Eh _ garemos Jangva-aRdgenis potencialia; 

      E0 _ Jangva-aRdgenis normaluri potencialia, romlis 

drosac damJangavi da aRmdgeni formebis koncen-

tracia Tanabaria; 

           Ox _ SenaerTis aRdgenili formis koncentraciaa; 

           n _ eleqtronebis raodenobaa;  

           Red  _ SenaerTis daJanguli formis koncentraciaa. 

a. ovCinikovi da sxvani ganasxvaveben miwisqveSa wylebis 

damJangav da aRmdegn garemos. damJangav garemoSi Jap sidide 

icvleba Tavisufali Jangbadis Semcvelobis pirdapirpropor-

ciulad da mkveTrad damJangavi garemos qveda sazRvrad 

Rebuloben Eh=+250 mv rodesac pH=5,5-8,5; wyalSi 

Tavisufali Jangbadis saSualo Semcveloba Seadgens 3,5 

mg/l. damJangavi garemos wylebi ZiriTadad xasiaTdebian 

maRali mineralizaciiT da maTi pH umeteswilad meryeobs  

6-8 farglebSi. 

aRmdgen garemoSi (anaerobuli pirobebi) Jangbadis 

raodenoba klebulobs srul gaqrobamde da iseTi airebis 

warmoqmnamde rogoricaa H2S da CH4, anu garemo xdeba 

naklebad damJangavi da, Sesabamisad, ufro aRmdgeneli. 

gogirdwyalbadovan wylebSi Jangva-aRdgenis procesebi 

ganpirobebulia gogirdwyalbadis arsebobiT, romelic kargi 

aRmdgenelia. dadgenilia, rom Jap mniSvneloba damokidebulia 

gogirdis damJangavi da aRmdgeni formebis koncentraciaze 

da rom koncentraciis zrdasTan erTad mcirdeba Jap 

dadebiTi mniSvneloba. 

gamokvlevebis miRebuli Sedegebis gamoyeneba SesaZle-

belia agresiuli garemosagan gvirabis samagris dacvis 

RonisZiebebis damuSavebisas. 
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foladis koroziamedegoba gamomwvari Tixebis 

danamatebiani cement-qviSis duRabis fenis qveS 
 

(mkvlevarTa jgufi: konstantine WuraZe, lali cqvitiniZe. 

marine grZeliSvili) 
 

armaturis koroziamedegoba gamokvleulia im cement-

qviSis duRabis fenis qveS, romelSic damatebulia askangeli 

_ bentonituri Tixa, gumbrinisa da banojis Tixis bunebrivi 

subbentonitebi, romlebic mniSvnelovani sabadoebis saxiTaa 

saqarTveloSi. 

Tixebis gamowvis reJimi Semdegia: quros RumelSi 

gaxureba 9000C-mde, am temperaturaze 2 sT dayovneba, 

gaciveba 2000C RumelSi, Semdeg kalciumis qloridTan 

erTad eqsikatorSi. 

Tixebis pH maCveneblebi moyvanilia cxrilSi (cxrili 

1). rogorc am cxrilidan Cans, askangelis da gumbrinis pH 

maCveneblebi axlosaa sust-tutovnebTan. gamomwvar banojis 

Tixas es maCvenebeli ramdenadme maRali aqvs. 

wylis pH Seadgens 7,90. 
 

cxrili 1 

Tixebis wyalxsnarebis pH mniSvnelobebi 

 
 

armaturis koroziul simtkiceze danamatTa gavlenis 

Sesafaseblad gamoiyeneba gamokvlevis eleqtroqimiuri 

meTodi. masis mixedviT 1:3 fardobiT cement-qviSis 

cilindruli nimuSebi В/Ц=0,6 mniSvnelobisas mzaddeboda 

diametriT 25 mm da simaRliT 70 mm. betonis nimuSis RerZis 

gaswvriv ganlagebuli iyo liTonis Rero diametriT 5 mm da 

sigrZiT 90 mm. nimuSebis SemadgenlobaSi Sehqonda Tixebi 
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dafqvil mdgomareobaSi, cementis masis 10% raodenobiT. 

Semkvravad xmarobdnen kaspis portladcements (kpc), kaspis 

pucolanur portlandcements (kppc), da rusTavis wida-

portlandcements (rwpc). 

Reroebis eleqtroduli potencialebis droSi cvli-

lebas aregistrirebdnen natriumis sulfatis 2% xsnarSi 

300 dRe-Ramis ganmavlobaSi (ix. cx. 2,3 da 4). rogorc 

cxrilebidan Cans, yvela Semadgenlobis dafarvis fenis qveS 

foladis potencialebi imyofeba uaryofiTi mniSvnelobis 

ubanSi. 

  

 

cxrili 2 

foladis potencialis droSi cvlileba  

gamomwvari Tixebis danamatian kpc fenis qveS (-mv) 
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cxrili 3 

foladis potencialis droSi cvlileba 

gamomwvari Tixebis danamatian kppc fenis qveS (-mv) 

 
cxrili 4 

foladis potencialis droSi cvlileba 

rwpc gamomwvari Tixebis danamatebiani fenis qveS (-mv) 
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potenciaelebis sawyis mniSvnelobebad miRebul iqna is 

potencialebi, romlebic gazomili iyo nimuSebis eleqtro-

litSi CaSvebidan 3 dRe-Ramis Semdeg. am monacemebis 

mixedviT foladi danamatebian kpc da kppc Semadgenlobebis 

fenis qveS koroziis mxriv ufro xelsayrel mdgomareobaSia, 

radgan potencialebis damyarebuli mniSvnelobebi naklebad 

uaryofiTia, vidre widaportlandcementis dafarvis fenis 

qveS. damatebebis Setanam widaportlandcementis Semadgenlo-

baSi TiTqmis ar Secvala foladis koroziuli mdgomareoba. 
 

cement-qviSis duRabis fenis qveS foladis 

potencialis droSi cvlilebis damokidebulebis dasadgenad, 

roca gamoiyeneba cementis sxvadasxva saxeoba gamomwvari 

Tixebis danamatebiT, eqsperimentebis Sedegebi damuSavda 

korelaciurad. statistikuri damuSavebis Sedegebi 

moyvanilia cxrilSi (cxrili 5). 

 

cxrili 5 
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korelaciis koeficienti gamoiTvleba formuliT: 

0,6769.B8,0040;A0,40;ryx ===  

        
( )( )

( ) ∑∑
∑

−−

−−
=

2
i

2
i

ii
yx

)x(xyy

xxyy
r              (1) 

sadac ∑
=

=
N

1i
iy

N
1y  da .∑

=

=
N

1i
ix

N
1x  regresiis wiris gantoleba 

                BxAy +=                     (2) 

sadac xByA −= , 

xolo             ( )( )
∑

∑
−

−−
= 2

i

ii

)x(x
xxyy

B                 (3) 

 

 
nax. regresiis wiri 
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cxrili 5 da formula (1) monacemebis mixedviT gamoT-

vlilia korelaciis koeficienti da agebulia regresiis 

wiri (ix. nax.), romlis gantolebaa 0,6769x8,0040y += . 

 

 

satransporto gvirabebis wyalgaumtari mudmivi samagri 
 

(mkvlevari: kaxaber kobaxiZe) 
 

satransporto gvirabebis mSeneblobisas didi mniSvne-

loba aqvs samagris agebis racionaluri xerxebis damuSave-

bas, axali masalebisa da konstruqciebis aTvisebas, Tanamed-

rove manqana-meqanizmebisa da maTi kompleqsebis danergvas. 

gvirabmSeneblobaSi droebiTi samagris ageba Sromatevad 

procesTa ricxvs ganekuTvneba. amitom am SemTxvevaSic 

saWiroa Tanamedove, racionaluri teqnologiebis gamoyeneba, 

axali konstruqciebis da teqnologiuri masalebis gamoye-

neba, raTa amaRldes mSeneblobis efeqtiuroba da Semcirdes 

resursebis xarji. 

rogorc msoflio gvirabmSeneblobis praqtika gviCve-

nebs, perspeqtiulia samagris konstruqciaSi naSxefbetonis 

gamoyeneba. Cvens qveyanaSi naSxefbetoniT gamgrebuli gamona-

muSevrebis sigrZe ukve ramdenime kilometrs Seadgens. 

amJamad naSxefbetoni gamoiyeneba ara marto droebiTi 

samagris saxiT, aramed igi kargi masala aRmoCnda mudmivi 

samagris asagebadac. 

sadReisod arsebobs sxvadasxva mza mSrali narevebi 

naSxefbetonis samuSaoebis Sesasruleblad, magaliTad ТФ-2 
seriisa rogorc `mSrali~ (marka НБС) aseve sveli (marka 

НБМ) wesiT naSxefbetonis dasatanad. `sveli~ naSxef-

betonebisaTvis damatebiT damuSavebulia Sekvris damaCqare-

beli, romelic uzrunvelyofs Sekvris dawyebas datanidan 

wuTSi. xsenebuli mSrali narevebisagan damzadebuli betoni 

srulad pasuxobs samSeneblo normebis BCH 126-90 
moTxovnebs Sekvris vadebisa da simtkicis mixedviT. 



 76

msrali samSeneblo narevebi ТФ-2 seriidan (markebi  

PC-1, PC-3, PC-4, PC1-НП, PC-1-БТ, ЧШ) saSualebas iZleva 

miviRoT betoni, romelic gamoirCeva analogebisagan SeWidvis 

didi siCqariT, ujdenadobiT, maRali simtkiciTa da 

yinvamedegobiT, agresiuli garemosdmi mdgradobiT. 

mza mSrali narevebis gamoyeneba samSeneblo warmoebaSi 

mSeneblobis xarisxis garantiaa. Cveulebriv mSeneblobaze 

xsnaris narevs amzadeben iseTi qviSis gamoyenebiT, romelic 

faqtobrivad ar pasuxobs reglamentirebul moTxovnebs 

mtvrisebri da Tixovani nawilakebis Semcvelobaze, organuli 

da sxva mavne minarevebis arsebobaze da a.S. cementic xSir 

SemTxvevaSi arakondiciuri, xolo dozatorebad ufro niCabi 

da verdo gamoiyeneba. am pirobebSi betonis garantirebul 

xarisxze laparakic zedmetia. amasTan erTad, mza mSrali 

narevebi specializebuli produqtia _ yoveli markis narevi 

gamiznulia garkevuli saxis samuSaos Sesasruleblad da 

amdenad igi iZleva gacilebiT ukeTes Sedegs vidre 

Cveulebrivi `cementi+qviSa+wyali~ Sedgenilobis narevi, 

radgan am narevebSi gamoiyeneba specialuri danamatebi, 

romlebic mizanswrafulad aumjobeseben produqtis teqno-

logiur Tu saeqspluatacio Tvisebebs. ase rom, mza mSrali 

narevebis gamoyeneba es nabijia `kustaruli~ warmoebidan 

Tanamedrove teqnologiisken da saTanado xarisxisken. 

meore mniSvnelovani amocana, romlis gadawyvetac 

saWiroa miwisqveSa nagebobis mSeneblobisa da eqsploata-

ciisas, es aris nagebobis saimedo da xanmdegi hidroizola-

ciis mowyoba. miwisqveSa da hidroteqnikuri nagebobebis 

asagebad metad aqtualuria specialuri wyalgaumtari 

betonebis gamoyeneba, romelsac SeeZlebaT wyalgaJonvisadmi 

winaaRmdegobis gaweva, Tundac mniSvnelovani wnevis 

pirobebSi. ТФ-2 seriis mSrali mza narevebi, romlebic 

mzaddeba xarisxiani cementis, fraqcionirebuli qviSis, 

specialuri qimiuri danamatebisa da narevis masaSi Tanabrad 

ganawile-buli polimeruli an liTonis fibrebis 
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gamoyenebiT, saSualebas iZleva gadawydes W16 da ufro 

maRali wyalSeuRwevadobis betonis miRebis amocana. 

 
nax. droebiTi samagrisa da hidroizolaciis mowyobis 

varianti 

 

hidrosaizolacio samuSaoebis Catarebis adgilis 

sruli hidrogeologiuri garemos Seswavla metad rTuli 

amocanaa. albaT SeuZlebelicaa am dros yvela niuansis 

gaTvaliswineba. amitom rTul hidrogeologiur da klima-

tur pirobebSi saWiroa wylisagan ormagi dacva. erTi 

antifiltraciuli barieris mowyoba, rogorc wesi, 

arasakmarisia xolme. aseT SemTxvevebSi ormagi barieri 

zedmetoba ki ar aris, aramed aucileblobaa. amas adastu-

rebs mravali miwisqveSa nagebobebis mravalwliani eqsplua-

taciis gamocdileba. amitom bolo wlebSi maralxarisxovani 

da gamZle hidroizolaciis mosawyobad farTod gamoiyeneba 

or da samfeniani hidroizolacia mza mSrali narevebisa da 

sacxi saizolacio masalebis bazaze. aseTi konstruqciis 

erTerTi varianti naCvenebia naxazze. 
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Warbwyliani rkinigzis gvirabis daSrobis problema 
 

(mkvlevarTa jgufi: konstantine WuraZe,         

kaxaber kobaxiZe) 
 

saqarTvelos rkinigzebis gamtar da gamzidunarianobis 

gazrdis mizniT saWiroa didi moculobebis samuSaoebis 

Catareba xelovnuri nagebobebis da, kerZod, gvirabebis 

saeqspluatacio maCveneblebis gasaumjobeseblad. 

sagvirabo nagebobebis rekonstruqciis aucileblobas 

ZiriTadad ganapirobebs: Zveli gvirabebisagan ganivi kveTis 

axal gabaritul moTxovnebTan SeuTavsoba, mudmivi simagris 

arasakmarisi simtkice da nagebobebis Warbwylianoba, agreTve 

gzis zednaSenis moZveleba da sxva. 

CemoTvlili mizezebidan gansakuTrebuli yuradReba 

eniWeba Warbwyliani gvirabebis daSrobas, vinaidan gvirabis 

Warbwylianoba, gansakuTrebiT eleqtruli wevis SemTxvevaSi, 

SeiZleba gaxdes xelisSemSleli mizezi rkinigzis normalu-

ri eqspluataciisa da matareblebis usafrTxo moZraobi-

saTvis. 

miwisqveSa nagebobebis mSeneblobis da eqsploataciis 

praqtika gviCvenebs, rom gvirabis gawylovanebulobasTan 

brZola ori mimarTulebiT mimdinareobs. 

pirveli mimarTulebis RonisZiebebi gulisxmoben 

miwisqveSa nagebobebis momcavi samTo masivis daSrobas 

sadrenaJo da wyalmomcilebeli kompleqsuri saSualebebiT. 

maTi daniSnulebaa miwisqveSa da zedapiruli wylebis daWera 

da mocileba. am RonisZiebebis saSualebiT daSrobilia mTeli 

rigi gvirabebi, magram es xerxebi ver uzrunvelyofen 

gvirabis mSralad Senaxvas, rac aucilebelia eleqtruli 

wevis SemTxvevaSi. am mimarTulebis RonisZiebebi Warbwylia-

nobis nawilobriv Semcirebis da mudmiv samagrze hidro-

statikuri wnevis nawilobrivi Semcirebis saSualebas 

iZlevian. maTi farTo gavrceleba ki aixsneba am RonisZie-

bebis `moCvenebiTi~ ekonomiurobiT, radgan am SemTxvevaSi 
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saxsrebi erTdroulad ki ar ixarjeba, aramed nawil-nawil, 

ramodenime wlis ganmavlobaSi. 

meore mimarTulebis RonisZiebebma unda uzrunvelyon 

gamonamuSevris hidroizolacia an mudmivi samagris hermeti-

zacia. es RonisZiebebi ZiriTadad gamoiyeneba metropolite-

nebis, hidroteqnikuri gvirabebis da am sxva nagebobebis 

mSeneblobisas, romelTa daniSnuleba gamoricxavs wylis 

umniSvnelo gaJonvasac ki (qalaqis satransporto gvirabebi, 

sainJinro nagebobebi, miwisqveSa sawyobebi, specialuri 

daniSnulebis nagebobebi). 

Tumca am mimarTulebebis zogierTi RonisZiebebi 

sakmaod saimedoa, magram maTi Sesrulebis teqnika sakmaod 

rTulia (gansakuTrebiT moqmedi gvirabebis pirobebSi) da 

dakavSirebulia did danaxarjebTan (rulonuri Siga da gare 

asakobrivi hidroizolacia liTonis furclebis gamoyenebiT), 

zogierTi ki yovelTvis ver uzrunvelyofs maTi danergvis 

Sedegad mosalodnel saimedobas (Warxvna samagrs ukan, 

torkretireba).  

rac Seexeba axal perspeqtiul xerxebs, maTi gamoyeneba 

ferxdeba, radgan isini naklebaa Seswavlili da praqtikaSi 

gamocdili. 

am problemis nawilobriv moxsnis mizniT saqarTvelos 

teqnikur universitetsa (stu) da samTo meqanikis 

institutSi 20 wlis ganmavlobaSi mimdinareobs Sesabamisi 

laboratoriuli gamokvlevebi da miRebuli Sedegebis 

gamocda praqtikaSi: Tbilisis metropoliteni, darialis 

xeobis magistraluri gazsadenis gvirabebi, dangaris 

(tajiketi) hidroeleqtrokvanZebis gvirabebi da sxva. 

avtorebis mier Seswavlilia hidrosaizolacio safaris 

maxasiaTeblebi damzadebuli 

_ ЭД-5 da ЭД-6 epoqsiduri fisebis bazaze; 
_ lateqs СКС-65 ГП bazaze; 
_ kukersolis bazaze. 

_ poliuretanis laqis КТ bazaze. 
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Seswavlil iqna Semdegi maxasiaTeblebi: wyalgaumt-

aroba, yinvamedegoba, samagris zedapirTan SeWidulobis 

simtkice (adgezia), deformatuloba, gamagrebis vadebi. 

wyalgaumtarobaze Semowmeba mimdinareobda specialur 

danadgarze, sadac wylis wneva safarze iqmneboda SekumSuli 

haeris saSualebiT. 

nimuSebi, romlebmac gauZles 5 atm wnevas, gamoicadnen 

yinvagamZleobaze Semdegi meTodiT: nimuSebs aTavsebdnen erTi 

dRiT +150C temperaturis wyalSi, Semdeg sayinuleSi, sadac 

SeinarCuneboda -250C temperatura. Tu 25 aseT ciklis 

(gayinva-galRoba) Semdeg safarze SesamCnevi dazianebebi ar 

SeimCneoda, maSin iTvleboda, rom man gauZlo gamocdas. 

SemdegSi nimuSebi ganmeorebiT icdeboda wyalgaumtarobaze. 

aRsaniSnavia, rom wneva izrdeboda 15 atm-mde. 

gamosakvlevi masalebis SeWiduloba betonTan ganisaz-

Rvreboda betonis filebis Sewebebis gziT. datvirTva 

edeboda Sewebebis zonaSi da misi sidide fiqsirdeboda 

presze. 

wyalgaumtarobaze, yinvagamZleobaze da SeWidulobaze 

sxvadasxva safaris gamocdis Sedegebma aCvena, rom amaTgan 

saukeTesoa safari epoqsiduri fisis bazaze poliuretanuli 

laqi. 

deformatulobis da gamagrebis vadebis Seswavla da 

naturuli gamokvlevebi xorcieldeboda safarisaTvis 

epoqsiduri fisis ЭД-5 bazaze, romelmac uCvena saukeTeso 

hidroizolaciuri Tvisebebi. 

vinaidan xsenebul sinTezur masalebze damzadebuli 

safaris datana unda moxdes sufTa mSral zedapirze, es 

garemoeba mniSvnelovnad arTulebs maT gamoyenebas, gansakuT-

rebiT Warbwylian gvirabebSi. 

am mxriv dadebiTad gamoirCeva qafpoliuretani, rome-

lic farTod gamoiyeneba nagebobebis hidroizolaciisaTvis 

iseTi cnobili sazRvargareTuli firmebis mier, rogoricaa 

`De Neef Conchem~ (belgia), ЗАО `Триада-Холдинг~ (ruseTi 
da sxva. 
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am masalis ZiriTadi upiratesoba mdgomareobs gelis 

warmoqmnis meqanizmSi, romlis Taviseburebas warmoadgens is, 

rom wyali mfiltravi konstruqciis nakerebSi gamoiyeneba 

rogorc meore reagenti, aucilebeli reaqciis mimdinareo-

bisaTvis, e,i, masalis datana SesaZlebelia svel zedapirzec. 

process Tan axlavs bzarebidan (pirdapiri, nakeri) 

wylis gamoZeveba da Siga RruSi wyalgaumtari qafpoliure-

tanuli Semavseblis warmoqmna. hidroaqtiuri poliuretanis 

polimerizaciis vada saSualod grZeldeba 0,8-dan 17 

wuTamde. 

gasaremontebeli nagebobebis konstruqciis naker-

pirapirebis ineqciuri hidroizolaciis Sesrulebis teqno-

logia, hidroaqtiuri poliuretanebis gamoyenebiT, moiTxovs 

rigi operaciebis Tanmimdevrul Sesrulebas: nakeris 

gawmenda, misi zedapiris hermetizacia, saineqcio xvrelebis 

burRva, ineqtorebis dayeneba, nakeris wyliT gamorecxva 

wylis aqtiuri gadenis ararsebobisas. 

 

 

airdizelis kvamlianoba da gamonabolqvi airebis 

toqsikuroba 
 

(mkvlevari _ t.m.d. prof. oTar gelaSvili) 
 

satransporto ZravebSi gamonabolqvi airebis toqsiku-

robisa da kvamlianobis normaTa analizi gviCvenebs, rom 

maTSi adamianis janmrTelobaze erT-erT yvelaze mavned 

moqmedi komponenti, azotis Jangeulebi, aRwevs 65%-s, 

airdizelis Zravis kamaz 740.09-is gamonabolqvSi mavne 

nivTierebebi Seadgens: CO-14g/kvt.sT, CH-3,5g/kvt.sT da NOx-
18g/kvt.sT. 

mTlianobaSi, dizelis sawvavze momuSave ZravasTan 

SedarebiT airdizelis upiratesobas warmoadgens toqsiku-

robisa da kvamlianobis ukeTesi maCveneblebi. dizelis 

sawvavis + airi naerTze muSaobisas nominaluri reJimis 

pirobebSi, Wvartlis gamotyorcna dizelis sawvavTan 
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SedarebiT ramdenadme naklebia, xolo kvamlianoba mcirdeba 

15-20%-iT. uqmi svlis reJimebisa da arasrul datvirTvebze 

kvamlianoba iklebs 80%-mde. msgavsi kanonzomiereba 

ganpirobebulia narev warmoqmnis procesis gaumjobesebiT. 

Sereul sawvavze muSaobisas CmHn  gamotyorcna da NOx-is 

raodenoba mcirdeba gare maxasiaTeblis mTel diapazonSi. 

Zravis muxla lilvis dabal sixSireebze da Sereul 

sawvavze muSaobisas CO-s gamotyorcnis sidide mcirdeba 25-

30%-iT, xolo muxla lilvis brunvis maRali sixSiris 

areSi izrdeba 1,5%-iT. aRsaniSnavia, rom CO2-is 

gamotyorcna migvaniSnebs sawvavis srul wvaze. 

Wvartli ZiriTadad warmoiqmneba Zravis cilindrebSi 

naxSirwyalbadebis Termuli daSlisas sawvavis arasruli 

wvis Sedegad. temperaturis mixedviT wvis kameraSi SeiZleba 

iyos araerTgvarovani ubnebi. am zedapirze moxvedrisas xdeba 

Txevadi sawvavis wveTebis krekingi da Zrava muSaobs 

gazrdili kvamlianobiT: naxSirwyalbadebis arasruli wvis 

procesisas warmoqimneba Tavisufali naxSirbadi. daSlis 

reaqciebi mimdinareobs daJangvis reaqciebTan SedarebiT meti 

siCqariT. temperaturis zrdasTan erTad, daSlisa da 

daJangvis siCqareebs Soris sxvaoba izrdeba, rac warmoadgens 

dizelebSi momatebuli kvamlianobis mizezs. 

mravali faqtoris zemoqmedebis Sedegad, romelTagan 

erT-erTi ZiriTadia sawvavi narevis Semadgenlobis uSualo 

gavlena CmHn krekingsa da wvis reaqciebs Soris balansze, 

Wvartlis warmoqmna xdeba sawvavis mTel periodis 

ganmavlobaSi. 

narevwarmoqmnisa da sawvavis wvis procesTa arasrul-

yofilebas Tan axlavs gamonabolqv airebSi kvamlianobis 

zrda. amitom gamoyenebul saavtomobilo sawvavs umateben 

sxvadasxva minarevebs, romlebic gavlenas axdenen sawvavis 

wvis procesis xasiaTze da amcireben gamotyorcnili 

Wvartlis raodenobas. dReisaTvis iyeneben sawvavis wvis 

procesis maintensificirebel, anu antikvamlur minarevebs, 

romelTagan yvelaze efeqturia bariumSemcveli minarevebi. am 
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minarevis raodenoba ar unda aRematebodes gamoyenebuli 

sawvavis masis 1%-s. aseT pirobebSi gamonabolqvi airebis 

kvamlianoba mcirdeba 2-2,5-jer da ar aRemateba 25%. 

aRsaniSnavia, rom arasruli datvirTvebisas xdeba ekono-

mikuri maCveneblebis daqveiTeba, rac dakavSirebulia wvis 

procesis gauaresebasTan. 

kamaz-740.09 Zravaze Catarebuli eqsperimentebis 

Sedegebis analizi gviCvenebs, rom airisa da dizelis 

sawvavis narevze muSaobisas gacilebiT naklebia arasruli 

wvis produqtebi CO da CH, vidre calke dizelis sawvavze 

muSaobisas. 

dReisaTvis atmosferoSi mavne nivTierebebis gamotyor-

cna warmoadgens erT-erT seriozul ekologiur problemas. 

amitom, gamonabolqv airebSi mavne nivTierebebis dasaSveb 

koncentracias aregulireben normirebiT. normirebadi 

gamonabolqvis elementebis ricxvSi CarTuli unda iyos 

policikluri aromatuli naxSirwyalbadebi, gogirdovani 

SenaerTebi, akroleini, aldehidebi da benzapiriki. 

gamonabolqv airebSi toqsikurobis Semcirebis tradi-

ciuli meTodebi Tanamedrove pirobebSi arasakmarisad efeq-

turia, vinaidan isini ZiriTadad dafuZnebulia saavtomobilo 

Zravebis teqnikur aspeqtebze. amitom aucilebelia 

organizaciuli RonisZiebebis gatareba, raTa mkacrad 

SezRuduli da normirebuli iyos toqsikuri naerTebis 

gazrdili speqtri. gamonabolqv naerTebis gamotyorcnaTa 

SezRudvis normaTa danergvis ekonomikuri Sedegebi 

dakavSirebulia avtosatransporto sawarmos srulyofis 

RonisZiebebTan da Tanamedrove doneze toqsikurobis 

Semcirebis saSualebebiT maT aRWurvasTan. 

umniSvnelovanesi novacia SesTavaza iaponiam msoflios, 

rom satransporto saSualebaTa ZravebSi nacvlad benzinisa 

gamoyenebul iqnas wyalbadi. wyalbadis wvis produqti 

wyali, aramcTu gaaWuWyianebs garemos, aramed Zravidan 

gamoiyofili wylis orTqli gaawkrialebs transportis mier 

gavlil gzas.  
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transporti da garemos ekologiuri mdgomareoba 
 

(mkvlevarTa jgufi: mzia moiswrafiSvili, Tea arCvaZe, 

jemal kankaZe, megi arCvaZe, oTar nacvliSvili) 
 

mwarmoebluri dargebis, maT Soris mSeneblobis, 

energetikisa da transportis, mniSvnelovanma ganviTarebam da 

mosaxleobis raodenobis swrafma matebam, urbanizaciis 

donis mkveTrma amaRlebam da adamianis saqmianobis yvela 

sferoSi qimizaciis xarisxis zrdam gamoiwvia garemos 

sxvadasxva cvlilebebi, maS Soris biosferos mavne 

daWuWyianeba. amitom garemo pirobebis meTvalyureobam da 

dacvam samecniero-teqnikuri revoluciis pirobebSi SeiZina 

sazogadoebis socialuri ganviTarebis Semadgeneli da 

ganuyofeli komponentis roli. 

atmosferuli daWuWyianebis wyaroebi iyofa or 

kategoriad _ gamoyofiTi wyaroebi da gamonabolqvebi. 

pirvels ganekuTvneba teqnologiuri mowyobilobebi 

(aparatura, mowyobilobebi, danadgarebi da a.S.), romelTa 

eqsploataciis procesSi gamoiyofa sxvadasxva Sedgenilobis 

narevebi. meore kategorias ganekuTvneba milebi, 

saventilacio Saxtebi, aeraciuli Suqurebi da sxva, 

romelTa meSveobiT narevi xvdeba haerSi. 

warmoebiTi gamonabolqvebis iyofa organizebul da 

araorganizebul nakadebad. organizebuli gamonabolqvebi 

haerSi aRwevs specialuri mowyobilobebiT: milebiT, airgam-

tarebiT da haergamtarebiT, romlebc SesaZlebels xdis 

specialuri mowyobilobebis gamoyenebiT Tavidan aviciloT 

mavne nivTierebebisagan garemos dabiZnureba. 

araorganizebuli mwarmoebluri gamonabolqvi haerSi 

aRwevs aramiznobrivi nakadebis saxiT, risi mizezicaa airebis 

Sewovis, nivTierebebis CatvirTva-gadmotvirTvis an produq-

tebis Senaxvis adgilis hermetuli aRWurvilobis arseboba 

an maTi aradamakmayofilebeli muSaoba. 
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atmosferuli dabinZurebis wyaroebia energetikuli 

masalebis warmoeba da gamoyeneba, qimiuri da navTobgada-

mamuSavebeli dargebi, sasuqebis moxmareba da a.S. 

atmosferoSi sistematurad mimdinareobs nivTierebaTa 

urTierTqmedeba da icvleba maTi gavlena garemoze. amitom 

arsebobs garemos TviTgawmendis SesaZlebloba. atmosferuli 

haeris TviTgawmenda SeiZleba xdebodes mSrali da notio 

haeris narevebis TviTgamoricxviT. 

Cveulebriv pirobebSi garemos wylis qimiuri Semadge-

nloba regulirdeba bunebrivi procesebiT. myardeba dianmi-

uri wonasworoba wyalSi qimiuri elementebis SeRwevis da 

gamodevnas Soris. 

arsebobs erTi mniSvnelovani faqtori, romelsac Seaqvs 

koreqtivebi bunebriv procesSi da xSirad mniSvnelovnad 

cvlis bunebriv wylebis Sedgenlobas. es faqtoria adamianis 

sameurneo saqmianoba. 

wylis xarisxi esaa wylis Sedgenilobis Tvisobrivi 

maxasiaTeblebis erToblioba, rac gansazRvravs misi konkre-

tuli sasargeblo saxeobebis moxmarebas. wylis xarisxi 

fasdeba sxvadasxva kompleqsuri maCvenebeliT. miT umetesi 

nawili gamoiyeneba wylis warmoSobisa da daniSnulebis 

Sesafaseblad. 

meoce saukunis Sua pediorSi wylis xarisxis problema 

garkveulwilad Seexo yvela ganviTarebul qveyanas. 

bunebrivi resursebis sul ufro mzardi samrewvelo 

gamoyeneba, energiis moxmarebis zrdis daCqarebuli tempebi, 

qveynis Sida da sagareo vaWrobis mudmivi gafarToeba, ekono-

mikuri da kulturuli kavSirebis ganuxreli ganviTareba _ 

yovelive es warmoudgenelia transportis sxvadasxva 

saxeebis Sesabamisi ganviTarebis, satransporto gzebisa da 

komunikaciebis gafarToebis gareSe. dRes mosaxleobis 

raodenobis matebasa da teqnikis ganviTarebasTan erTad 

gansakuTrebiT SesamCnevi gaxda Tanamedrove transportis 

sxvadasxva saxeobebis umravlesobis arasrulyofileba 

garemoze uaryofiTi zemoqmedebis TvalsazrisiT. 
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ukanaskneli aTwleulebis ganmavlobaSi saavtomobilo 

da saaviacio transportis ganviTarebis kvalobaze mkveTrad 

gaizarda atmosferoSi gamaWuWyienebel nivTierebaTa wili, 

romelic adamianis satransporto saqmianobis Sedegia. 

msoflios masStabiT gaWuWyianebis wyaros 40% modis 

gadamaadgilebeli saSualebebis narCenebze. 

transportis saxeobebi sxvadasxvagvarad zemoqmedebs 

garemos ekologiur mdgomareobaze. 

atmosferos gaWuWyienebis ZiriTadi wili modis 

benzinze momuSave saavtomobilo transportze _ daaxloebiT 

75%, Semdegia saaviacio transporti _ 5%, dizelze 

momuSave transporti da sasoflo-sameurneo manqanebi _ 

daaxloebiT 4-4%; sarkinigzo da wylis transportis wilad 

modis daaxloebiT 2%. satransporto saSualebis mier 

gamoiyofa 40-ze meti mavne nivTiereba. maTgan yvelaze meti 

raodenobiTaa naxSirbadis oqsidebi (70%), naxSirwyalbadebi 

( ≅ 19%) da azotis oqsidebi (9%). naxSirbadis monoqsidis 

(CO) da azotis oqsidebis (NOx) gamoyofa atmosferoSi 

xdeba mxolod gamonabolqvi airebis SemadgenlobaSi, maSin 

rodesac arasrulad damwvari naxSirwyalbadebi (HnCn) 
atmosferoSi xvdeba ara marto gamonabolqvi airebidan, 

aramed karteridan, karburatoridan da sawvavi avzidan. myari 

minarevebi atmosferoSi xvdeba rogorc gamonabolqv airebTan 

erTad (90%), aseve karteridan (10%). zemoaRniSnuli nivTi-

erebebis garda gamonabolqv airebTan erTad atmosferoSi 

xvdeba sxvadasxva mZime metalebi (TuTia, tyvia da a.S.), 

romlebic adamianis organizmSi xvdeba haeris, wylisa da 

sakvebis saSualebiT. am nivTierebebs gaaCnia akumulirebis 

(dagrovebis) Tviseba da saSiS zemoqmedebas axdenen adamianis 

janmrTelobaze. 

gamaWuWyienebeli nivTierebebi atmosferoSi gansakuT-

rebuli intensivobiT xvdeba avtomobilis amuSavebisa da 

adgilidan daZvrisas, aseve dabali siCqariT moZraobisas. 

pirvel SemTxvevaSi gamonabolqv airebSi izrdeba azotis 

oqsidebis raodenoba, xolo meore SemTxvevaSi, aseve 
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damuxruWebisas, matulobs naxSirwyalbadebisa da naxSirba-

dis oqsidis masuri wili. aqedan gamomdinareobs, rom 

avtomobilebi gansakuTrebiT Zlierad aWuWyienebn haers xSir 

gaCerebebisa da dabali siCqariT moZraobisas. 

miuxedavad imisa, rom dizelis Zrava ufro 

ekonomiuria, vidre benzinis Zrava, mavne nivTierebebs ki, 

rogorebicaa CO, NOx, HnCn, imave raodenobiT gamoyofs, 

ekologiurad igi ufro mavnea, radgan mis muSaobas Tan 

axlavs arasasiamovno suni (dauwvavi naxSirwyalbadebis 

gamoyofis Sedegi) da Zlieri xmauri. 

TviTmfrinavebi, saerTo jamSi, ufro nakleb mavne 

nivTierebebs gamoyofen vidre avtomobilebi. Tu ganvixilavT 

mavne nivTierebebis gamofrqvevis wyaroebs aerodromis 

mimdebare teritoriaze, davinaxavT, rom TviTmfrinavebis 

wili atmosferos gaWuWyianebaSi sakmaod didia. TviTmfri-

navis ZravaSi sawvavis daaxloebiT 42% iwvis afrena-

dafrenis manevrebis dros. amasTan, dauwvavi sawvavis 

gamofrqveva atmosferoSi miwaze manevrirebis dros 

mniSvnelovnad aRemateba igive process frenisas. 

sahaero transportis gadaadgilebas Tan axlavs xmauri, 

rac ganixileba rogorc garemos fizikuri dabinZureba. 

xmauri zogadad uaryofiTad moqmedebs adamianze da misi 

moqmedebis xarisxi damokidebulia mis intensivobasa da 

xangrZlivobaze. xmauri damRlelad moqmedebs adamianze, mis 

nerviul sistemaze da, garda amisa, xmaurma SeiZleba 

gamoiwvios smenis daqveiTeba an misi sruli dakargva. xmauri 

SeiZleba sxvadasxva daavadebebis gamomwvevi mizezic gaxdes. 

xmauri gansakuTrebiT zemoqmedebs TviTmfrinavis ekipaJis 

wevrebze, aerodromis momsaxure personalze, aerodromis 

mezoblad mcxovreb mosaxleobaze. 

sarkinigzo transporti dResdReobiT transportis 

erT-erTi is saxeobaa, romelic SedarebiT nakleb uaryofiT 

zegavlenas axdens garemos ekologiur mdgomareobaze. 

rkinigzis gayvanisas SedarebiT naklebad irRveva garemos 

ekosistema, amasTan dResdReobiT rkinigzaze farTod 
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gamoiyeneba eleqtruli weva, xolo eleqtroficirebuli 

rkinigzis mier garemos dabinZureba 15-jer naklebia 

Tanamedrove avtostradebis mier garemos gaWuWyianebaze. 

eleqtrificirebuli rkinigzis transportis mier garemos 

dabinZureba faqtobrivad Semoifargleba mxolod avariis 

Sedegad miyenebuli zianiT da teqnologiuri operaciebis 

darRvevis mizeziT Seqmnili dabinZurebiT. 

rac Seexeba sazRvao transports, atmosferoze misi 

zemoqmedeba gacilebiT nakleb sazianoa vidre transportis 

sxva ganxiluli saxeobisa. misi gaWuWyianebis `obieqts~ 

ZiriTadad warmoadgens zRva. zRvis dabinZureba ZiriTadad 

xdeba tankebisa da triumebis recxvisas. yvelaze didia 

tankerebis da zogierTi saxis tvirTebis datvirTuli 

gemebis avariis SemTxvevebSi zRvis ekosistemebze miyenebuli 

zarali. 

 

 

stu-s #56 samecniero mimarTulebis xelmZRvanelis 

t.m.d. prof. mixeil SilakaZis samecniero moRvaweoba 

 

teqnikur mecnierebaTa doqtori, sruli profesori, 

stu-s #56 samecniero mimarTulebis xelmZRvaneli _ mixeil 

SilakaZe 20 welze meti xnis manZilze muSaobda sabWoTa 

kavSiris qimiur mrewvelobas daqvemdebarebuli polimerebis 

gamoyenebisa da gadamuSavebis sakvlev-samecniero da 

sakonstruqtoro organizaciebSi. prof. ivane baqraZesTan 

erTad iyo saqarTveloSi polimerebis specializirebuli 

sabazo laboratoriis (Semdeg gardaqmnili iqna specialur 

sakonstruqtoro-saproeqto biurod) Seqmnis iniciatori, 

romelic funqcionirebda Cvens qveyanaSi 1965-1990 wlebSi. 

1969 wels daicva sakandidato disertacia, romelic 

mTlianad mieZRvna polimeruli srialis sakisrebis danergvas 

manqanaTmSeneblobaSi. aris 30 gamogonebis da statiis avto-
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ri, romelic eZRvneba sxvadasxva daniSnulebis polimerul 

nakeTobebs. prof. mixeil SilakaZe sxvadasxva dros 

xelmZRvanelobda qimiuri mrewvelobis da ssrk saxalxo 

meurneobis umniSvnelovanesi RonisZiebebis gegmiT gaTva-

liswinebul Temebs (SifriT `00~. maT Soris iyo Txevadi 

agresiuli qimiuri produqtebis gadasazidad Seqmnili 

specialuri konteineri). mis mier SemuSavebuli da Seqmnili 

nakeTobebi gamofenili iyo sabWoTa kavSiris saxalxo 

meurneobis miRwevaTa gamofenebze da dajildoebulia 

vercxlisa da brinjaos medlebiT. 

 

 

stu-s sameSnebelo fakultetis _ gruntebis meqanikisa 

da fuZe saZirkvlebis (#45 samecniero mimarTuleba, 

xelmZRvaneli t.m.d. prof. g. WoxoneliZe) samecniero 

Sromebi 

 
gamorCeul qarTvel mecniers, sanimuSo pedagogs, 

samagaliTo organizators, stu-s samSeneblo fakultetis 

gruntebis meqanikis da fuZe-saZirkvlebis mimarTulebis 

xelmZRvanels t.m.d. prof. g. Wixone-liZes gamoqveynebuli 

aqvs monografia `saqarTvelos liosiseburi gruntebi, sadac 

ganxilulia _ liosis gruntebis erT-erTi saxeoba _ gaji-

seburi gruntebi da mocemuli aqvs gajisebur gruntebze 

Senoba-nagebobaTa agebis meTodbi. ZiriTadad naSromSi 

ganxilulia TabaSiris gamotutvis Sedegad Senoba-nagebobaTa 

deformaciebi da maTi sawinaaRmdego RonisZiebani; samSeneblo 

dargSi baton g. WoxoneliZes gamoqveynebuli aqvs 200-ze 

meti samecniero Sroma, aRzrdili yavs mravali t.m.k. da 

t.m.d.  

mimarTulebis profesors v. jafariZes daculi aqvs 

sakandidato disertacia Temaze: `saqarTvelos TabaSirSemcve-

li liosiseburi gruntebis gaZliereba-gamagrebas~. cnobilia, 

rom Tu aseTi gruntebi warmoadgenen Senoba-nagebobaTa fuZe-
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gruntebs, droTa ganmavlobaSi wylis mier xdeba TabaSiris 

( OHCaSO 24 2⋅ ) gamotutva-gamorecxva. naSromSi ganxilulia 

gruntebSi TabaSiris gamotutvis procesi droSi. 

amave mimarTulebis asist. profesors i. mSvidobaZes 

sadisertacio naSromSi ganxiluli aqvs _ q. TbilisSi Taba-

SirSemcvel fuZe-gruntebSi TabaSiris gamotutvis proce-

sebi, romlis Sedegadac Senoba-nagebobebi ganicdian jdomiT 

deformaciebs. orive avtors ganxiluli aqvs Senoba-nagebo-

bebis jdomiTi deformaciebis sawinaaRmdego RonisZiebebi. 

 

 

stu-s #91 samecniero mimarTulebis xelmZRvanelis 

t.m.d. prof. sainJinro mecnierebaTa akademiis namdvili 

wevris anzor nadiraZis samecniero moRvaweoba 
 

stu-s samSeneblo fakultetis (#91 samecniero 

mimarTulebis xelmZRvaneli), prof. anzor nadiraZe daibada 

1934 wlis 9 dekembers q. TbilisSi. 1952 wels daamTavra 

me-8 vaJTa skola oqros medalze. 1958 wels saqarTvelos 

politenikuri instituti warCinebiT, iyo leninis saxelobis 

stipendianti. 2000 wels airCies saqarTvelos sainJinro 

akademiis namdvil wevrad. 

25 welia amagdari mecnieri xelmZRvanelobs saSeni 

masalebisa da nakeTobebis kaTedras, dRes ki mimarTulebas. 

igi am dargis aRiarebuli specialistia, misi xelmZRvane-

lobiT daculia 15 sakandidato disertacia. avtoria 10 

saxelmZRvanelosi da 130-ze meti samecniero Sromis. saxel-

mZRvaneloebidan unda gamoiyos: 

1. a. nadiraZe `betonisa da rkinabetonis nakeTobaTa 

teqnologia~ Tbilisi, 1994 w. (38,5 nabeWdi T.) 

2. a. nadiraZe `saSeni masalebi da nakeTobebi~ Tbilisi. 

1984 w. (28,7 n.T). 
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3. a. nadiraZe `betonis Semvsebebis teqnologia~ 

Tbilisi, 1988 w. (19,97 n.T). 

samecniero naSromebma da gamogonebebma farTod gauqT-

ves saxeli prof. a. nadiraZes. igi aris inglisis, 

holandiis, Sotlandiis, TurqeTis, ruseTis, somxeTis, 

ukrainis da sxva qveynebis saerTaSoriso kongresebis 

monawile. 

prof. a. nadiraZem sainJinro azris ganviTarebas xeli 

Seuwyo praqtikuli samiqmianobiT. igi aris qveynis umniSvne-

lovanesi mSeneblobis (samebis sakaTedro taZari, engurhesi, 

aSS-is saelCo da sxv.) eqsperti da konsultanti. 

aRsaniSnavia rom saSeni masalebis mimarTuleba a. nadiraZis 

xelmZRvanelobiT samebis taZris mSeneblobaze, honoraris 

gareSe atarebda betonis xarisxis kontrols, risTvisac 

daimsaxura saqarTvelos patriarqis ilia meoris madloba.  

b-n anzors miRebuli aqvs jildoebi, Rirsebis ordenebi, 

oqros medlebi yofil ssrk da saqarTvelos saxalxo 

meurneobis gamofenebze. 

prof. a. nadiraZes aqvs mTeli rigi gamogonobebi da 

patentebi, maTgan unda gamoiyos: 

1. a. nadiraZe, s. alievi, saavtoro mowmoba. ssrk. betonis 

narevi, #1503240, 22.04.1989 w. 

2. a. nadiraZe da sxv. ssrk kaseturi danadgari 

mravalpanelovani filebis dasamzadeblad #169773, 

22.08.1991. 

3. a. nadiraZe da sxv. civi bitumovani mastika. patenti, P 

#1942, saqraTvelo, `saqpatenti~ Tb. 1999. 

4. a. nadiraZe, n. razmaZe `betonis narevis kompleqsuri 

danamati. patenti 2615, saqarTvelos `saqpatenti~ Tb., 

2001 w. 

rac Seexeba (saavtoro monacemebs) gamoyenebis sakiTxs: 

a. nadiraZis xelmZRvanelobiT damzadda ori superp-

lastifikatiri спкс-I da спкс-II, rusTavis metalurgiuli 

qarxnis narCenis-qvanaxSiris fisis gamoyenebiT. sp saSua-

lebas iZleva gavaTxevadoT betonis narevi 20-22 sm konusis 



 92

jdenamde, rac aadvilebs mis miwodebis maRalsarTuliani 

saxlebis mSeneblobaze. garda amisa sp-is saSualebiT 

miiRweva cementis ekonomia 1m3 betonze 25-35%. 

kaTedraze prof. v. kankavasTan erTad damzadda axali 

cementi imereTis regionis narCenebisa da sp-s gamoyenebiT. 

kerZod quTaisis bariumSemcveli Slamebisa da tyibulis 

qvanaxSiris samTo gamonamuSevrebis gamoyenebiT. narCenebis 

70%-mde gamoyenebis dros iReben 300-400 markian cements. 

is 50%-iT ufro iafia da gamoirCeva ukeTesi maCveneblebiT 

vidre Cveulebrivi igive masalis portlandcementi. am 

problemaze Sedgenilia biznesgegma aRn. mimarTulebis mier 

da wardgenilia qarTu bankSi. saukeTeso Sedegebi aqvs 

kaTedris hidrosaizolacio mastikaze t.m.k. l. miqelaZes 

ukve gamoyenebulia aRniSnuli masala 10000 m2-ze meti 

farTobis brtyeli gadaxurvisaTvis, rac absoluturad 

wyaluJonadia. 

 

 

cementis xarjis ekonomia betonisa da rkinabetonis 

warmoebaSi 
 

(mkvlevarTa jgufi: teqn. mecn. doqtori, profesori anzor 

nadiraZe, magistranti levan CalaZe) 
 

 

Tanamedrove periodSi betoni da rkinabetoni ZiriTadi 

saSeni masalebia, romelTa gareSe TiTqmis SeuZlebelia 

nebismieri kapitaluri nagebobis ageba (samrewvelo da 

samoqalaqo SenobebSi, xidebi da gvirabebi, sxvadasxva saxis 

rezervuarebi, arxebi, kaSxlebi da sxv.). 

amJamad saqarTveloSi mSeneblobis bumia, Sesabamisad 

mzaddeba didi raodenobiT asawyobi da monoliTuri 

betonisa da rkinabetonis konstruqciebi. amitom maTi 

warmoebisas miRweuli cementis ekonomia warmoadgens 

dRevandeli dRis gadaudebel mwvave problemas. 
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mSeneblobaSi arsebobs cementis ekonomiis sakmaod 

bevri realuri RonisZiebebi, magram Cven ganvixilavT 

zogierT maTgans. 

cementis udidesi gadaxarjva SeiniSneba betonebSi, 

romlebic damzadebulia dabalixarisxis Semvsebze. magali-

Tad, qviSa-xreSis (balastis) narevis gamoyenebisas cementis 

xarji izrdeba 100 kg/m3-mde, radganac balasti xSir 

SemTxvevaSi Seicavs mavne minarevebs. xarjis gazrda 

gamowveulia imiT, rom miviRoT saWiro denadobis da 

simtkicis betoni. miuxedavad cementis xarjis gazrdisa, am 

betonis xangamZleoba (kerZod, yinvagamZleoba), rogorc wesi, 

dabalia. 

cementis xarjis mniSvnelovan ekonomias SeiZleba 

mivaRwioT betonis Sedgenilobis swori gaangariSebiT. 

rogorc cnobilia, betonis Sedgenilobis gaangariSeba 

iTvaliswinebs teqnologiuri faqtorebis farTo speqtrs, 

romelTa mimarT swori midgoma didad ganapirobebs cementis 

efeqtur gamoyenebas. 

unda aRiniSnos, rom cementis xarjis Semcireba 

betonSi Zalian mniSvnelovania ara marto ekonomikuri 

TvalsazrisiT. igi, amasTan erTad, ganapirobebs betonis 

Tvisebebis gaumjobesebas, radganac rogorc cnobilia, 

cemenetis qva umetesad warmoadgens betonis sust 

komponents. cementis xarjis Semcireba betonSi amcirebs 

Seklebas da cocvadobas, riTac izrdeba xanmedegoba da 

medegoba koroziis mimarT. 

betonis Sedgenlobis gansazRvrisaTvis iyeneben betonis 

simtkicis Semdeg formulebs: 

cRARy ⋅=  (w/c-0.5) betonebisaTvis, rodesac w/c≥0,4; 

cRAR 1y ⋅=  (w/c+0.5) maRali simtkicis betonebisaTvis, 

rodesac w/c≤0,4. 
imis sailustracioT, Tu rogor moqmedebs betonis 

Sedgenilobis gaangariSebisas Semvsebis xarisxi, rac 

sabolood aisaxeba cementis xarjze, moyvanilia cxr. 1-Si. 
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cxrili 1 

A  da 1A  koficientebis mniSvnelobebi 

 
cementis mniSvnelovani gadaxarjva betonisa da 

rkinabetonis warmoebaSi dakavSirebulia Semvsebis 

sisufTaveze (cxr. 2). 

 
 

cxrili 2 

Semvsebis daWuWyianebis gavlena cementis xarjze 

 
 

 

am cxrilis analizis safuZvelze SeiZleba davaskvnaT, 

rom SemvsebSi mtvrisebri, lamisebri da Tixovani 

nawilakebis zrda saxelmwifo standartis moTxovnebis zeviT 

iwvevs cementis xarjvis zrdas 3-15%-iT, Sesabamisad, ufro 

meti sididiT, rac metia maTi Semcveloba da saWiro 

betonis marka. 

amitom Semotana da gamoyeneba daufraqciebeli da 

gaWuWyianebuli Semvsebisa auaresebs rogorc betonis narevis 

erTgvarovnebas, aseve gamyarebuli betonis xsnars. amasTan 

erTad, zrdis cementis xarjs 10%-mde. 
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cementis ekonomiuri gamoyenebis mniSvnelovan pirobas 

warmoadgens misi markisa da saxeobis swori SerCeva, rac 

sruliad unda akmayofilebdes betonisa da Sesabamisi 

konstruqciis damzadebis teqnologiuri reJimis moTxovnebs, 

saxelmwifo standartebis Sesabamisad. 

cementebis efeqturad gamoyenebisa da sagrZnobi 

ekonomiisaTvis didi mniSvneloba eniWeba betonisa da 

rkinabetonis konstruqciebis gamoyenebis pirobebs. amasTan, 

cementebis mizanSewonilad gamoyeneba betonisa da rkina-

betonis konstruqciebSi warmoadgens erT-erT mniSvnelovan 

RonisZiebas am metad deficituri da ZviradRirebuli 

masalis xarjis ekonomiisaTvis. 

rogorc zemoT iyo aRniSnuli, betoni da rkinabetoni 

mSeneblobis TiTqmis yvela dargSi gamoiyeneba. aqedan 

gamomdinare, ragind universaluri Tvisebebi ar unda 

gaaCndes am metad mniSvnelovan masalas, igi metnaklebad ver 

daakmayofilebs im mravalricxovan moTxovnebs, rac saWiroa 

maTi eqspluataciisas ama Tu im garemoSi. amitom yvela 

konkretul SemTxvevaSi, betonis narevSi sxvadasxva saxis 

maplastificirebeli danamatebis gamoyeneba saSualebas 

iZleva mizandasaxulad vareguliroT rogorc betonis 

narevi, aseve gamyarebuli betonis Tvisebebi. 

rogorc cnobilia, maplastificirebeli danamatebi 

gamoiyeneba gasuli saukunis 50-iani wlebidan. ZiriTadad ki 

iyenebdnen dabali aqtivobis ssb da sdb-s sulfit-spirtuli 

durdos da sulfit-safuars 0,15-0,25% cementis masidan. 

maTi gamoyenebiT cementis ekonomia ZiriTadad 10%-s 

Seadgenda. 

qimizaciis yvelaze efeqtur saSualebas superplasti-

fikatorebi warmoadgens, romlebic didi warmatebiT 

gamoiyeneba rig qveynebSi, maT Soris saqarTveloSi. 

pirvelad es danamati miiRes da gamoiyenes iaponiaSi 

saxelwodebiT `maiti~, Semdeg germaniaSi `melmenti~, did 
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britaneTSi `komplast-M-1~, SveicariaSi `plastimetri~ da 

sxv. 

rigi plastifikatorebisa: С-3, КМ-30, НИЛ-20, К-7, 
40-03, 10-03, ИНХП-3 da sxva damuSavebulia ruseTSi, 

ukrainaSi, belorusiaSi, azerbaijanSi da sxva qveynebSi. 

aRsaniSnavia azerbaijanis hidroteqnikisa da meliora-

ciis da baqos navTob-qimiuri procesebis institutebis mier 

erToblivad damzadebuli superplastifikatorebi, kerZod 

40-03, ИНХП-3, ИНХП-4 da sxv., romlebic ZiriTadad 

navTobproduqtebis narCenebidan aris damzadebuli. 

mniSvnelovania a. nadiraZisa da sxvebis mier saqarTve-

los teqnikuri universitetis saSeni masalebisa da nakeTo-

bebis kaTedraze saqarTvelos nedleulisa da warmoebis 

narCenebis gamoyenebiT, maRalefeqturi, Tanamedrove 

moTxovnebis maplastificirebuli danamatebis damzadeba da 

gamoyeneba betonisa da rkinabetonis warmoebaSi. 

damzadebuli iqna ori saxeobis superplastifikatori 

СПКС-1 da СПКС-2, sadac nedleulad gamoyenebuli iqna 

rusTavis metalurgiuli qarxnis koqsoqimiuri warmoebis 

narCenebi _ qvanaxSiris fisi, garda imisa, sulfit-safuari, 

natriumis sulfati da wyali. 

betonsarevSi betonis narevis damzadebisas danamati 

Seyvanili unda iqnes asaduRabebel wyalTan erTad, 0,5-1%-

mde cementis masidan, mSral masaze gadaangariSebiT. 

Catarebuli kvlebiT superplastifikatoris optimaluri 

raodenoba gamovida 0,8% cementis masidan. 

danamatis gamoyenebisas mizanSewonilia winaswar damza-

ddes gadidebuli koncentraciis wyalxsnari, upiratesad 10-

20%-iani, romelic unda miewodos wylis moculobiT 

dezatorSi. 

kvlevebis Sedegebis mixedviT, erTi da igive 

wyalcementis fardobisas superplastifikatoris 0,8%-is 
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raodenobiT gamoyeneba zrdis betonis narevis konusis 

Cajdomas 2-3 sm-dan 16-20 sm-mde. asaduRabebeli wylis 

xarjis SemcirebiT 15÷ 20%-iT miiRweva simtkicis zrda 

mZime betonisaTvis 20-25%-iT. Tu simtkicis zrda ar aris 

saWiro, SesaZlebelia cementis xarjis ekonomia 18 ÷ 25%-iT. 

garda amisa, superplastifikatoris gamoyenebiT mcirdeba 

vibrodamuSavebis xangrZlivoba, izrdeba, bzarmedegoba, 

yinvamedegoba, Sesbamisad ki _ betonisa da rkinabetonis 

nagebobebis xangamZleoba. 

 

keramzitis miReba mTis Tixovani jiSebidan 
 

(mkvlevarTa jgufi: z. qarumiZe, l. ubilava) 

 

saqarTveloSi samSeneblo industriis swrafi tempiT 

zrdam, am sakiTxTan civilizebuli midgomis winaSe dagvayena, 

kerZod rac iTvaliswinebs axali teqnologiebis aTvisebas 

betonis teqnologiaSi. sazRvargareTuli standartebis 

gaTvaliswinebiT msubuqi da zemsubuqi betonebis saerTo 

wilis gazrdas mTeli warmoebuli betonis moculobaSi, rac 

rig upiratesobebs gvaZlevs. rogoricaa Senoba-nagebobebis 

masis Semcireba, saizolacio Tvisebebis gaumjobeseba, 

samSeneblo samontaJo samuSaoebze, Sromaze, energetikul 

resursebze xarjebis Semcireba da sxv. Tu gaviTvaliswinebT, 

rom mSeneblobis saerTo Rirebulebis ara nakleb 60% 

modis saSen masalebze, maSin axali teqnologiebisa da 

masalebis danergvaze, maT swor SerCevasa da gamoyenebaze 

didad aris damokidebuli nagebobebis Rirebuleba. am mizniT 

msubuqi da zemsubuqi betonebis warmoeba dResdReobiT 

friad aqtualuria. 

xarisxiani keramzitis nedleulis uqonloba 

ganapirobebs mis warmoebas mSrali meTodiT, qvisebri 

Tixovani mTis jiSebis gamoyenebiT. es meTodi cnobilia da 
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mdgomareobs naxevarfabrikatis momzadebaSi, msxvreviT, 

daxarisxebiT saWiro fraqciis miRebamde da Semdgomi 

gamowviT, mbrunav RumelebSi, gamoyenebuli nedleulis 

mineralogiuri Sedgenilobis araerTgvarovneba, maTSi 

araafuebadi SenaerTebis arseboba ar iZleva keramzitis 

nayari simkvrivis Semcirebis SesaZleblobas. amis gaTvalis-

winebiT SevamowmeT SesaZlebloba naxevarfabrikatebis 

marcvlebis zedapiris damuSavebisa, kalciumis qloridiT. 

Seswavlilia yvarlisa da durujis warmoSobis mTis 

jiSebi. eqsperimenti mimdinareobda ori mimarTulebiT. erT 

SemTxvevaSi naxevarfabrikatis gamowva warmoebda daumuSa-

vebeli saxiT, xolo meore SemTxvevaSi damuSavebuli 

kalciumis qloridiT. nedleulis gamowvis Sedegebi 

mocemulia cxr. 1. orive SemTxvevaSi gamowvis mudmivi 

temperaturisas SeiniSneba keramzitis nayari simkvrivis 

Semcireba. amave dros nedleulis damuSavebisas kalciumis 

qloridis xarji unda Seadgendes nedleuli masis ara 

umetes 2%, radgan kalciumis qloridis xarjis Semdgomi 

zrda aranair efeqts ar iZleva. 

 

cxrili 1 

 
cnobilia, rom kalciumis qloridis moqmedeba 

sxvadasxva qanebze araerTgvarovania. Tixovani fiqlebis 

gamoyenebis SemTxvevaSi miiReba saukeTeso efeqti, maTi nayari 

simkvrive mcirdeba 20-22%-iT. kalciumis qloridiT 

keram-
zitis 

nayari 
simkvri 
- ve 

kg/sm3 



 99

damuSavebuli keramzitis rendgenofazurma da qimiurma 

analizma, maT kristalur fazaSi da qimiur SemadgenlobaSi 

araviTari cvlileba ar aCvena. keramzitSi qloridis ionebis 

raodenoba ar aRemateboda 0,18%-s, xolo eleqtroqimiurma 

da koroziulma kvlevebma gviCvena, rom kalciumis qloridis 

danamati keramzitis warmoebaSi armaturis koroziul 

medegobaze ar axdens zegavlenas. gamokvleul iqna yvarlis 

raioni da durujis warmoSobis jiSebi. 

kvlevebi Catarda saqarTvelos teqnikuri universi-

tetis saSeni masalebisa da nakeTobebis laboratoriaSi. 

sadac dadasturda keramzitis nayari simkvrivis sakmao kleba 

10-20% zRvrebSi. amasTan keramzitis gamosavlianoba 

gaizarda 8-10%-iT, xolo sawvavis xarji Semcirda 10-12%-

iT. 

Tixa fiqlebis afuebiT miRebuli keramzitis yvela 

ZiriTadi maxasiaTebeli akmayofilebs saxelmwifo 

standartis moTxovnebs ss 9759-96 `keramzitis xreSi da 

qviSa~. Sedegebi moyvanilia cxrilSi 2. 

 

cxrili 2 

 
 

keramzitis nedleulis, Tixa-fiqlebisa da Tixovani 

jiSebis damuSaveba gamowvamde, saSualebas gvaZlevs 



 100

SevamciroT mza produqciis nayari simkvrive saSualod 13-

18%-iT, nedleulis xarji 4-10-iT, sawvavis xarji 5%-iT 

gavzardoT gamosawvavi Rumelis mwarmoebloba, rac saboloo 

jamSi gvaZlevs sagrZnob ekonomikur efeqts. 

 

loTonis konstruqciebi da korozia 
 

(mkvlevarTa jgufi: o. xazaraZe, T. giorgaZe, g. eragia) 

 

yvelanairi saxis liTonis konstruqciebi ganicdian 

garemosagan garkveul zemoqmedebas. es zemoqmedeba SeiZleba 

iyos meqanikuri an fiziko-qimiuri. 

meqanikuri zemoqmedebani da datvirTvebi, romlebic 

moqmedeben liTonis konstruqciebze, aRZraven maTSi Zabvebs, 

romelTa mniSvnelobis gansazRvra SesaZlebelia masalaTa 

gamZleobisa da samSeneblo meqanikis cnobili meTodebiT. 

liTonis konstruqciebis eqspluataciis xanmedegoba 

damokidebulia masalis simtkiceze da muSaobis saeqsplua-

tacio pirobebze. nagebobebis xanmedegobis gazrda damokide-

bulia ZiriTadad ufro mtkice masalis gamoyenebaze da 

kosntruqciebis axali racionaluri samSeneblo danergvaze. 

konstruqciul gadawyvetilebaSi igulisxmeba antikoroziu-

li samuSaoebis Catarebac da masTan erTad usafrTxoebis 

teqnikis pirobebis maqsimalurad dacva. 

koroziis procesis mimdinareobis siCqare damokide-

bulia liTonis xarisxsze da agresiul garemoze. 

koroziisagan masalis rRvevis ZiriTadi saxeebia: 

Tanabari da adgilobrivi. 

konstruqciis (Reros) simtkice ganisazRvreba Sesuste-

buli ganivkveTis mixedviT. yvelaze metad saxifaToa 

kristalSorisi korozia. aseTi koroziis dros kristalebs 

Soris SeRwevisas liTonis rRvevis procesi swrafad 

viTardeba, rac Sesabamisad iwvevs konstruqciis rRvevas. 
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kristalSoris korozias ganicdian liTonis sxvadasxva 

Senadnobebi: samSeneblo foladebi, uJangavi maRalqromire-

buli foladebi, nikelqromirebuli foladebi, spilenZalumi-

nirebuli (duralumini) da sxva Senadnobebi. 

 
nax. masalis koroziuli rRvevebis tipebi: 

1) Tanabradganawilebuli; 2) araTanabradganawilebuli;        

3) struqturul-arCeviTi; 4) laqisebri; 5) wertilovani;  

6) kristalSorisi. 

 

samSeneblo konstruqciebSi gamoiyeneba rogorc liTo-

nis, ise araliTonuri masalebi. liTonis masalebi SeiZleba 

iyon silikaturi an organuli. 

samSeneblo konstruqciebSi liTonis gamoyenebas didi 

yuradReba eqceva, gansakuTrebiT agresiul garemoSi, legire-

buli foladebis saxiT. foladSi umateben malegirilebel 

masalebs, rogoricaa spilenZi, nikeli, qromi da sxva. es 

masalebi aniWeben folads koroziamedegobas. 

liTonebis Senadnobebis koroziuli mdgradobis 

Sefaseba xdeba saxelmwifo standartebis mixedviT, aTbaliani 

SkaliT (ix. cx. 1). 
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cxrili 1. 

 
 

yovelive zemoT aRniSnulidan gamomdinare SeiZleba 

davaskvnaT gansakuTrebul SemTxvevaSi liTonis konstruq-

ciebis masalad gamoiyeneba maRallegirebuli foladebi, 

aluminis Senadnobebi, titanis Senadnobebi da sxva. es Zvirad 

Rirebuli masalebi, anu maRallegirebuli foladebi 

gamoiyenebian maRal agresiul garemoSi. es foladebi 

gamoirCevian udidesi qimiuri medegobiT, rac axangrZlivebs 

liTonis konstruqciebis saeqspluatacio vadebs. 

 

 

 

minapaketebi mSeneblobaSi 
 

(mecnier-mkvlevari T. xmeliZe) 
 

Tanamedrove mSeneblobis erT-erT ZiriTad mimarTu-

lebas warmoadgens Suqgamtari konstruqciebis daxvewa da 

danergva, radganac fanjrebsa da Suqfarnebs Senobis gare 

SemomzRudavi elementebis mniSvnelovani farTobi uWuravT, 

amave dros isini udides rols TamaSoben saTavsis SigniT 

momuSave adamianebis SemoqmedebiTi moRavweobis saukeTeso 
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pirobebis SeqmnaSi. agreTve fasadebisa da interierebis 

arqiteqturul gadawyvetebSi. 

Suqgamtari konstruqciebis daxvewis erT-erT gzas 

warmoadgens mSeneblobaSi ufro efeqturi masalebis da 

nakeTobebis danergva, romelsac miekuTvneba minapaketebi. 

bolo statistikuri monacemebiT saqarTveloSi amJamad 

yovelwliurad mzaddeba daaxloebiT 2 mln m2 farTobis 

minapaketebi, xolo dasavleT evropaSi maTi warmoeba 

uaxlovdeba 60 mln m2-s. 

pirveli minapaketebi damzadebuli iqna germaniaSi 1934 

wels saxelwodebiT `kudo~, romelsac warmatebiT iyenebdnen 

rkinigzis ronodebis SeminvisaTvis. amJamad am produqciis 

mwarmoebeli cnobili firmebia: `poliglasi~, `kudo~, `deta-

gi~, `flaCglasverki~, `terpopani~ (germania); `supertri-

veri~, `san-gobeni~, `teJe~ (safrangeTi~; `glaverbeli 

(belgia); `laxden lasoxiomo~ (fineti); `libei ouens ford 

glass~, `tvindou insilaiting glas eidJi~ (aSS), `nipon 

Sit glas~ (iaponia); `kiulmerglasi~, `bustroniki~ 

(Sveicaria), `dvoJsklo~ (CexeTi); `xungaropani~ (ungreTi); 

`ozoviti~ (rumineTi), `avtosteklo~, `teqsteklo~ 

(ruseTi) da sxv. 

konstruqciuli gadawyvetisa da damzadebis meTodis 

mixedviT arsebobs dawebebuli, narCili da SenaduRi 

minapaketebi. 

narCil minapaketebSi ganiv CarCod gamoiyeneba tyviis 

Senadnobisagan damzadebuli lartya (zoli), romelic 

Caismeba minapaketis konturis gaswvriv da mierCileba orive 

minas maRal temperaturaze specialuri sarCilavis 

gamoyenebiT, xolo SenaduR minapaketebSi xdeba konturis 

(kideebis) gacxeleba maRal temperaturaze da SemdgomSi 

minis formireba da SeduReba. 

saqarTveloSi amJamad gamoiyeneba mxolod dawebebuli 

minapaketebi. 

metaloplastmasis kar-fanjrebis damamzadebel firmaSi 

`elita~, romelsac ukve 5 wliani staJi aqvs, mzaddeba 
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dawebebuli minapaketi civi meTodiT. aseTi minapaketebis 

damzadebis teqnologiuri cikli Sedgeba Semdegi ZiriTadi 

operaciebisagan: 

_ minis daWra, garecxva da gaSroba; 

_ aluminis lartyis profilebis daWra da maTi 

zedapirebis gasufTaveba cximisagan; 

_ aluminis lartyis daWrili profilebis gavseba 

silikogelis (SILICA GEL) tenmSTanTqavi fxvniliT da 

CarCos awyoba plastmasis specialuri kuTxedebis 

(`klifsebis~) gamoyenebiT; 

_ paketis awyoba minebisa da gamzadebuli aluminis 

lartyis CarCoebis saSualebiT; 

_ minapaketis konturis Sevseba tiokolis hermetikis 

(Kafplast-400) gamoyenebiT; 
_ tiokolis `hermetikis~ vulkanizacia bunebriv 

pirobebSi an TermokaradaSi 600C temperaturaze. 
tiokolis `hermetikis~ momzadeba warmoebs saamqroSi 

TeTri (komponenti A) da Savi (komponenti B) masebis SereviT, 
TanafardobiT 1:10 bunebriv pirobebSi masis gamyarebisaTvis 

sakmarisia 2 saaTi. 

tenmSTanTqavi fxvniliT gavsebuli aluminis lartyis 

CarCos gamoyeneba uzrunvelyofs tiokolis `hermetikis~ 

meqanizebul wasmas da minapaketSi SemTxveviT darCenili 

tenis STanTqmas, rac gamoricxavs minapaketis Signidan 

daorTqvlas. 

dawebebuli minapaketebi SeiZleba damzaddes orfeniani 

da samfeniani. saqarTvelos klimaturi pirobebisaTvis 

sakmarisia orfeniani minapaketebi, xolo samfenianebi gamoiye-

neba ukidures CrdiloeTSi ganTavsebuli qveynebisaTvis, 

sadac metad aqtiurad dgas dRis wesrigSi saTavsebis gare 

kar-fanjrebis Tboizolacia. 

minapaketebis Tboizolacia pirdapirproporciul damo-

kidebulebaSia mis sisqesaTn. praqtikaSi ZiriTadad gamoi-

yeneba 20 mm sisqis minapaketebi, romelic Sedgeba ori fena 



 105

4 mm-iani minebisa da 12 mm sisqis aluminis lartyisagan. 

iSviaTad xmaroben 6 da 9 mm sisqis lartyebsac. 

praqtikuli gamocdilebidan gamomdinare, 20 mm sisqis 

paketis (minebi sisqiT 4+4 mm.) zedapiris maqsimaluri 

farTobi mizanSewonilia ar aRematebodes 4 m2-s, Tu paketSi 

erTi fena minis sisqea 6 mm, maSin _ 6m2-s. 

tiokolis masa gamyarebul mdgomareobaSi waagavs 

kauCuks, rac mSvenierad icavs minapakets temperaturuli 

gafarToebis dros warmoSobili Zabvebisagan da vibraciuli 

datvirTvebisagan. 

 

 

zedapiruli wylebis qimiuri da biologiuri dabinZurebis 

problemebi aWaris regionSi 

 

(mecnier-mkvlevari n. asaniZe) 

 

wylis dabinZureba Tanamedroveobis erT-erTi serio-

zuli problemaa. Tu atmosferos cvlileba jer-jerobiT 

mxolod potenciur saSiSroebas uqmnis biosferos, 

kontinenturi da okeanuri wylebis gabinZureba, SeiZleba 

iTqvas, Cveni yoveldRiuri sazrunavia. 

msoflio okeane, romelsac dedamiwis zedapiris 

TiTqmis 70% ukavia, milioni wlebis manZilze giganturi 

safiltracio sistemis rols asrulebda, magram am funqcias 

igi TandaTan kargavs, radgan ar ZaluZs gadaamuSavos 

auracxeli Sxamqimikati, sarecxi saSualeba, plastikuri 

masa, romlis didi nawili misTvis bolo dromde ucxo iyo. 

150-200 wlis winaT wylis problema jer kidev ar 

idga kacobriobis winaSe. XXI saukunis dasawyisSi sul 

ufro mZafrad vlindeba mtknari wylis deficiti, rac 

ZiriTadad gamowveulia zedapiruli wylebis gaWuWyianebiT, 

rac Tavis mxriv, zogadad planetaze ekologiuri 

mdgomareobis gauaresebis Sedegia, es ukanaskneli ki mrewve-
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lobis da soflis meurneobis ganviTarebis, socialuri 

fonis gauaresebisa da bunebrivi resursebis araracionaluri 

gamoyenebis Sedegia. 

praqtikulad yvela toqsikuri nivTiereba, warmodge-

nili soflis meurneobis, mrewvelobis, transportis, 

komunaluri meurneobis, energetikis ganviTarebis Tanamed-

rove mdgomareobiT, hidrosferoSi xvdeba; isini wylis 

hidrologiuri reJimis rRvevas da cocxali organizmebis 

saarsebo pirobebis gauaresebas iwveven. sxva nivTierebebs 

Soris aRsaniSnavia tyvia, romlis erT-erTi wyaro 

avtotransportis gamonabolqvia. varaudoben, rom hidros-

feroSi yovelwliurad 25000 tona tyvia xvdeba. 

vercxliswylis wliurma msoflios warmoebam didi xania 

gadaaWarba 10000 tonas, aqedan mxolod 20% gamoiyeneba 

mrewvelobaSi, danarCeni ki garemoSi ifanteba. amis garda 

3000 tonamde vercxliswyali wiaRiseuli saTbobis wvisas 

gamoiyofa. aqedan okeaneSi 5000-mde tona xvdeba. 

soflis meurneobaSi farTod gamoyenebuli nitratebiTa 

da fosfatebiT hidrosferos gabinZureba erT-erTi 

seriozuli problemaa. arsebuli monacemebiT aSS-Si 

nitratebis wliuri warmoeba daaxloebiT 10 milion tonas 

Seadgens, rac aRemateba bunebrivi bioqimiuri procesebis 

Sedegad sinTezirebul naerTebs. 

fosfatebis wyaro, soflis meurneobis garda, sarecxi 

saSualebebis warmoeba da gamoyenebacaa. XX saukunis 80-iani 

wlebis monacemebiT aSS-is qalaqebis Canarecxi erT sul 

mosaxleze weliwadSi 0,75-dan 2 kg-mde mineralur fosfors 

Seicavda. 

naxSirwyalbadebi kontinenturi da okeanuri wylebis 

gabinZurebis mniSvnelovani wyaroa. navTobis mopovebasTan 

erTad amas xels uwyobs misi transportireba da 

navTobproduqtebis mravalmxrivi gamoyeneba. dRes zRvebSi 

yovelwliurad 1 miliardze meti tona navTobi transporti-

rebs, romlis 0,1-0,2% okeaneSi met-naklebad `legalurad~ 

xvdeba tankerebis recxvisas gemis gantvirTvis Semdeg. am 
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mxriv erT-erTi yvelaze gabiZurebuli regioni lamanSi da 

pa-de-kales sruteebia. aq yovelwliurad 300-mde gemi gadis, 

romelTa didi nawili balastian wyals okeaneSi Rvris. 

aranakleb saSiSia zrvaSi navTobis WaburRilebis mwyobridan 

gamosvla. ramadis monacemebiT, msoflio okeaneSi sxvadasxva 

mizeziT saSualod 10 milioni tona navTobi xvdeba 

weliwadSi. Sav zRvaSi navTobis koncentracia xSirad 1 

mg/l-s Seadgens. 

organuul sinTezirebul naerTebs Soris didi mniSvne-

loba aqvs sarecx saSualebebs, pesticidebs, poliqlor-

bifenolebs, fenolebs, plastmasis nawarms. sarecxi 

saSualebebi Seicavs aqtiur naerTebs, detergenetebs da 

damatebiT ingredients, aromatul nivTierebebs, maTeTrebel 

saSualebebs, romlebic maRali toqsikurobiT gamoirCeva. 

mdinareebSi moxvedrili detergentebi xSirad Zlier qafdeba, 

ise rom wylis zedapirze gadakruli qafis sqeli fena 

Tevzebisa da sxva hidrobiontebis masobriv gagudvas iwvevs. 

pesticidebis Sesaxeb dRes bevri iwereba. maTi warmoeba 

da gamoyeneba did saSiSroebas uqmnis hidrosferos. maTi 

narCenebiT binZurdeba zRvebi da kontinenturi wylebi. 

tyeebisa da sasoflo-sameurneo kulturebis damuSaqveba 

xels uwyobs toqsikuri nivTierebis dagrovebas niadagis 

zeda fenebSi, saidanac isini wvimisa da gruntis wylebiT 

mdinareebSi Cadian. aqtiur nivTierebaTa didi nawili 

atmosferoSi gadadis, stratosferuli nakadebiT vrceldeba 

da naleqTan erTad okeaneSi xvdeba. pesticidebis didi 

nawili aqtiurad erTveba kvebiT jaWvebSi, rac xSirad 

mtacebeli Tevzebisa da frinvelebis intoqsikacias iwvevs. 

poliqlorbifenolebis (pqb) molekuluri struqtura 

axloa ddt-sTan. isini upiratesad plastmasis warmoebaSi 

gamoiyeneba. pqb-s vxvdebiT rogorc tbebSi, ise okeanur 

wylebSi. Svedi mecnierebis monacemebiT, zRvis frinvelebis 

intoqsikacia pqb-iT bolo wlebSi sagrZnoblad izrdeba. 

analogiuri suraTi SeiniSneba baltiisa da Crdilo zRvebis 
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Tevzebsa da wylis ZuZumwovrebSi (zvigeni, qaSayi, oraguli, 

selapi). 

sxva zRvebis analogiurad, Savi zRva Zlieraa 

gabinZurebuli anTropogenuri nivTierebebiT. yovelwliurad 

aq ramdenime aTasi tona biogenuri, 1,2-2 mln tona 

organuli nivTiereba Cadis, Sav zRvaSi gogirdwyalbadis 

koncentracia matulobs, rac pirvel rigSi organul 

nivTierebebTanaa dakavSirebuli. 

aRsaniSnavia, rom bolo wlebSi ekologiuri situacia 

aWaris dabal zonaSi, baTumSi, qobuleTsa da xelvaCauris 

raionebSi sakmaod gaumjobesda, rac mrewvelobis Zalian 

dabali margi qmedebis koeficientiTaa ganpirobebuli, 

navTobgadasamuSavebeli da manqanaTsaSeni qarxnebis naxmari 

wylebis zRvaSi Cadinebis praqtikulad Sewyvetam TiTqmis 

normamde daiyvana mZime metalebis da navTobproduqtebis 

Semcveloba (kadmiumi, eqsvvalentiani qromi, nikeli da sxva), 

magram nel-nela warmoqimneba zRvis wylis gaWuWyianebis sxva 

wyaroebi, romelTa aRkveTaa saWiro. mxedvelobaSi gvaqvs ase 

momravlebuli primitiuli samrecxaoebi, avtoSesaRebi 

saamqroebi. Tu avtosamrecxaoebi moqmedi gamwmendi sqemiT 

imuSaveben, male maTgan Cadenili navTobproduqtebiT 

gajerebuli wyali, saboloo jamSi, albaT gautoldeba 

navTobqarxnis Canadenebs, rasac igi pikuri datvirTviT 

muSaobis dros zRvaSi uSvebda. 

Tu qimiurad mZime metalebis mxare ar aris problema, 

mniSvnelovania fenolebis Cadinebis problema Sav zRvaSi. 

ukanasknel wlebSi fenolebis koncentracia aris 0,15 mg/l 

_ 0,3 mg/l-mde. fenolebis dasaSvebi koncentracia ki aris 

0. es Zalian mavne da sicocxlisaTvis saSiSi nivTierebaa. 

amis garda, Sav zRvaSi gaCnda Zalian bevri navTobproduqti, 

romelTa odenoba dasaSveb normaze 50-100-jer metia. 

gaCnda problemebi mdinareebSic (gansakuTrebiT 

aWariswyali, kintriSi). isini dabinZurebulia gauwmindavi 

fekaluri masisagan, Sxamqimikatebisagan da a.S. Tu winaT 

vicodiT da SxamqimikatebTan gvqonda saqme, dRes soflis 
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meurneobaSi umetesad ulicenzio produqtebis moxmareba 

xdeba. amis magaliTia is, rom 40 wlis winaT xmarebidan 

amoRebuli ddt isev gaCnda, rogor Sxamqimikati. Savi zRvis 

qimiuri da biologiuri daWuWyianebis gamomwvevi mizezi 

mravalia, amaTgan mniSvnelovania: gamwmendi nagebobebi Tavis 

droze aSenda arasworad. barcxanis, nebzesa da maxinjauris 

kanalizaciebi pirdapir zRvaSi Caedineba, ramac mkveTrad 

gaauaresa zRvis mdgomareoba. Woroxis marjvena SesarTavidan 

maxinjauramde biologiuri indeqsi kolititri (kolititri 

1 sm3 baqteriebis raodenobaa) Seadgens ramdenime milions, 

roca misi odenoba unda iyos maqsimum 10000, Sesabamisad 

aris gazrdili kolindeqsi (1 kubur metrSi muclis Cxiris 

raodenoba); unda iyos 3, gvaqvs ki 15-30. 

SedarebiT ukeTesi mdgomareobaa, magram aradamakmayo-

filebeli, ginio-kvariaTSi (koliindeqsi 5-dan 10-mde). es 

moanacemebi ver gvarwmunebs imaSi, rom dReisaTvis zRva aris 

biologiurad janmrTeli. baTumisa da foTis navsadgurebTan 

mimdebare zRvispira wylebSi fenolisa da navTobpro-

duqtebis Semcveloba dasaSveb normas 40-50-jer aRemateba. 

navTobproduqtebiT dabinZurebulia mTeli aWaris sanapiro, 

aseve sanapiros zona md. rionis SesarTavidan oCamCiremde. 

mTels sazRvao akvatoriaSi sagrZnobladaa momatebuli mavne 

organuli elementebisa da azotis naerTebis koncentracia. 

wylis Zlieri toqsikuri dabinZurebisa da nawilobriv misi 

qimiuri Sedgenilobis Secvlis Sedegad adgili aqvs zRvis 

biologiuri resursebis gaRaribebas. 

Savi zRvis auzSi: mdinare yvirila binZurdeba navTob-

produqtebiTa da manganumis ionebiT. 

mdinare rioni da misi Senakadi oRasyura quTaisis 

qvemoT binZurdeba navTobproduqtebiT, TuTiisa da spilenZis 

ionebiT (qimiuri mrewveloba, manqanaTmSenebloba, eleqtro-

tenikuri mrewveloba); 

mdinare tyibula q. tyibulis qvemoT binZurdeba 

Sewonili nawilakebiT (qvanaxSiris mrewveloba). 
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md. gubiswyali da Savi zRvis sanapiro zoli baTumTan 

binZurdeba navTobproduqtebiT. 

mdinareTa dabiZnurebis erT-erT ZiriTad wyaros 

warmoadgens sasuqebisa  da Sxamqimikatebis araswori gamoye-

neba, niadagidan sasuqi mdinareebSi xvdebian da abinZureben 

maT. mag. Cais plantaciebSi uzomo raodenobiT sasuqis 

Setana iwvevs mdinare natanebis dabiZnurebas. 

Sxamqimikatebidan yvelaze gavrcelebulia ddt da 

heqsaqlorani. marTalia, es nivTierebani amoRebulia 

xmarebidan, magram ramdenadac isini warmoadgenen mdgrad 

organul damabinZureblebs, maTi Semcveloba 1997 wels 

aRiniSneboda Semdeg mdinareebSi: Woroxi (ergesTan) _ 0,12 

mg/l; enguri (darCelTan) _ 1,13 mg/l. 

heqsaqloranis yvelaze maRali koncentraciebia 

mdinareebze: 

Woroxi (ergesTan) _ 0,400 mg./l; enguri _ 0,3 mg./l. 

wylis biologiuri gabinZurebis erT-erTi savalalo 

Sedegi evtrofikaciaa. igi mdgomareobs hidrobiontebis 

biologiuri produqtiulobis mkveTr zrdaSi. biologiuri 

elementebis dagrovebis Sedegad sasuqis nakelis, sasoflo-

sameurneo narCenebis mateba fitomasis zrdas iwvevs, rac 

kvebiTi  jaWvis Semdgomi rgolebis kibosnairTa, Tevzebis da 

sxvaTa masobriv gamravlebas uwyobs xels. amas mosdevs 

Jangbadis deficiti da gogirdwyalbadis dagroveba, ris 

Sedegadac wyalsatevi sicocxlisaTvis TandaTan uvargisi 

xdeba. 

bunebrivia, wyalSi moxvedrili mravali toqsikanti 

arcTu iSviaTad mcenareebisa da cxovelebis organizmSi 

xvdeba da kvebiTi badeebiT vrceldeba. am movlenas SesaZloa 

metad mZime Sedegebi mohyves. 

moyvanili masala sayuradReboa da damafiqrebeli. 

cxadia, rom ekologiuri problemebis mogvareba gadaudebeli 

amocanaa. amisaTvis ki aucilebelia Semdegi RonisZiebebis 

gatareba: 
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1. Savi zRvis sanapiros dabinZurebis Tavidan acilebis 

uzrunvelsayofad unda daCqardes baTumis kanalizaciis 

gamwmendi nagebobebis mSenebloba Tanamedrove teqnologiebis 

gamoyenebiT. 

2. Sesabamisma samsaxurebma unda uzrunvelyon zedapi-

ruli wylebis (mdinareebi, zRva, tbebi) biologiuri da 

qimiuri mdgomareobis mudmivi monitoringi. 

3. unda aRdges da Tanamedrove teqnologiebiT 

aRiWurvos Savi zRvis hidrologiuri sadgurebi baTumsa da 

qobuleTSi. ganxorcieldes uwyveti monitoringi talRis 

parametrebze da zRvis donis ryevadobaze. Seiqmnas mobiluri 

samsaxuri, romelic monitorings gauwevs aWaris Savi zRvis 

sanapiro zonaSi mimdinare rTul morfodinamikur procesebs. 

 

 

minaplastikis talRovani furclebi 

 
(mkvlevarTa jgufi: T. xmeliZe. g. gureSiZe. a. soxaZe) 

 
Termoreaqtiuli plastmasebis ZiriTad saxeobas warmo-

adgens minaplastiki, romelic yvelaze metad pasuxobs im 

moTxovnebs, romlebic konstruqciul polimerul masalebs 

waeyeneba. minaplastiki aris Znelad wvadi masala. praqtikaSi 

gvxvdeba gamWirvale da gaumWviri saxiT. 

minaplastiki tradiciul samSeneblo masalebTan 

SedarebiT mcire moculobiTi wonisaa (1,5...1,9 t/m3), rac mis 

did simtkicesTan Sexamebuli, konstruqciebis samsubuqis 

sawindaria da seismomedegur mSeneblobaSi gamoyenebis 

mizanSewonilobas ganapirobebs. 

mSeneblobaSi gansakuTrebiT farTo gamoyeneba hpova 

furclovanma polieTerulma minaplastikebma, romlebSic 

maarmireblad gamoyenebulia qaosurad ganlagebuli 

danawevrebuli an garkveuli mimarTulebiT orientirebuli 



 112

uwyveti minis boWkoebi. minaplastikebiT gadaxurva mizanSe-

wonilia gamoviyenoT industriul raionebSi ganlagebul 

samrewvelo SenobebSi, radganac aseT raionebSi, atmosfe-

ruli haeris agresiulobis gamo, furclovani foladi an 

azbestcementis furclebi swrafad eqvemdebareba korozias 

da gamodis wyobidan. qimiurad agresiul garemoSi 

minaplastikebi, merqanTan erTad, Seucvleli masalaa. 

minaplastikis talRovani furceli gamoiyeneba, rogorc 

calke, ise sxva masalebTan kombinaciaSi. igi kargi masalaa 

sxivgamtari saxuravebis an Riobebis mosawyobad, Sveuli 

gare mopirkeTebisaTvis, fasadebis arqiteqturaSi, tixrebis 

da manaTebeli Werebis mosawyobad, kibisa da liftis 

Saxtebis SemosaRobad, sazafxulo kafe-sasadiloebis, 

savaWro obieqtebis, zrvispira nagebobebis satransporto 

magistralebze swrafi momsaxurebis obieqtebisaTvis da sxv. 

sazRvargareTis mSeneblobaSi minaplastikebis gamo-

yenebis wili icleba 15%-dan (aSS) 48%-mde (italia). 

saqarTveloSi minaplastikebis warmoeba ara gvaqvs, Tumca 

mimdinareobs gaZlierebuli samecniero-kvleviTi da 

praqtikuli muSaoba xarvezis Sesavsebad. 

 

 

 

cementis mineralogiuri Sedgenilobis gavlena duRabis  

simtkiceze da deformaciulobaze 
 

(mkvlevarTa jgufi: m. turZelaZe, T. narekliSvili,  

i. xergiani) 
 

cementis mineralogiuri da qimiuri Semadgenlobis 

gavlena betonisa da duRabis simtkiceze da deformaciulo-

baze Zalze saintereso sakiTxia betonmcodneobaSi da aqvs 

rogorc Teoriuli, aseve praqtikuli mniSvneloba. 

aRniSnul sakiTxs mravali mecnieri ikvlevda. maT 

Soris yofil sabWoTa kavSirSi iseTi cnobili betonmcod-

neebi, rogorebic iyvnen profesorebi a. Seikini, a. satalkini, 
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s. Sestoperovi, z. wilosani, da sxvebi. isini atarebdnen 

cdebs cementis saxeobis gavlenis dadgenis mizniT betonis 

simtkiceze da deformaciulobaze kumSvis dros. 

am mizniT amzadebdnen betonebs sxvadasxva saxeobis 

cementebisagan. deformaciis sidideebi datvirTvis inten-

siurobaze damokidebulebiT n=0,45Rpr da zogierTi meqani-

kuri maxasiaTebeli moyvanilia cxrili #1-Si. 

 

cxrili 1 

 
 

rogorc am cxrilidan Cans, datvirTvis erTnairi 

intensiurobis pirobebSi sxvadasxva cementebze damzadebuli 

nimuSebisaTvis deformaciebi sxvadasxvaa, ris gamoc miiReba 

drekadobis modulis sxvadasxva mniSvnelobebi. yvelaze didi 

fardobiTi mniSvneloba miiRes avtorebma pucolaniani 

portlandcementisaTvis. 

dadgenilia, rom cementis Sedgeniloba gavlenas axdens 

betonis simtkiceze da deformaciulobaze, rogorc misi 

kumSvisas, aseve gaWimvisas. cementis saxeobis gavlena 

betonis simtkiceze da defomaciulobaze Zalian mwirad aris 

Seswavlili. 

eqsperimentebi tardeboda cement-qviSis xsnarisagan 

damzadebul koWovan nimuSebze, romelTa kveTis zomebi iyo 

20X30 mm da sigrZe 180 mm; nimuSebi gamoicdeboda Runvaze 

erTi Seyursuli Zalis moqmedebiT, romelic modebuli iyo 
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malis SuaSi. koWis dayrdnoba Tavisufalia. koWis mali 

160=  mm; 

koWebis gamocda warmoebda specialur danadgarze, 

romelic damuSavebuli da ganxorcielebul iqna saqarTve-

los mecnierebaTa akademiis samSeneblo meqanikisa da seismo-

medegobis institutis betonebis fizikur-qimiuri meqanikis 

ganyofilebaSi. nimuSebis datvirTva mimdianreobda iseTi 

sqemiT, romelic saSualebas iZleoda didi sizustiT 

SenarCunebuliyo datvirTvis winaswar mocemuli siCqare 

TviT nimuSebis rRvevamde. 

eqsperimentebis Sedegad gansazRvruli iqna koWebis 

mrRvevi datvirTva Runvis dros da gaWimuli boWkos 

deformacia. gaWimuli koWis deformaciis gazomva xdeboda 

tenzometriT. 

 

 

 

cxrili 2 

cementis qimiuri da mineralogiuri Sedgeniloba 

 
SeniSvna: (k) _ kaspis cementis qarxnis cementi 

        (T) _ Tauzis cementis qarxnis cementi 

        (a) _ aragacis cementis qarxnis cementi 
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cxrili 3 

cementis gamocdebis Sedegebi 

 
 

 

msubuq betonebSi cementis qvis da forovani Semvsebis 

urTierTdamokidebuleba 

 
(mkvlevarTa jgufi: g. xaxutaSvili, m. javaxiSvili) 

 

mSeneblobaSi msubuqi betonebis farTod gamoyenebis 

dadebiT mxareebi sakmaod aris cnobili. maTi fizikur-

qimiuri Tvisebebi da teqnikur-ekonomikuri maCveneblebi, 

safuZvels iZleva, rom is CaiTvalos erT-erT ZiriTad da 

perspeqtiul samSneblo masalad. 

saqarTveloSi vulkanuri widebis sakmao maragia da 

betonebSi maTi gamoyeneba udaod ekonomikuri da 

perspeqtiulia. aRsaniSnavia, rom aseTive vulkanuri widebi 

gvxvdeba amierkavkasiaSi, Soreul aRmosavleSi, CineTSi, 

evropaSi-alpebTan, samxreT amerikaSi da amitom amgvari 

msubuqi betonebis kvlevebis Sedegebi SesaZloa gavavrceloT 

aRniSnuli regionebzec. 
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vulkanuri widis yvelaze aqtiuri Semadgenelia 

minisebri masa, vinaidan masSi Semavali amorfuli mina, 

kvarcis kristaluri warmonaqmnebi, kristobalitebi, aseve 

rkinis oqsidebi (hematiti), romelebic wvrildispersiuli 

saxiT advilad Sedian urTierTmoqmedebaSi cementis qvis 

hidrataciis produqtebTan. 

vulkanuri widis Sedgenilobis urTierTmoqmedebis 

xasiaTi hidrataciis produqtebTan ixsneba cementis qvis da 

cementi-vulkanuri widis narevis qvis SedarebiT. es 

saSualebas gvaZlevs ara marto sakontaqto SreSi avxsnaT 

mimdinare procesebi, aramed davinaxoT vulkanuri widis 

mtvrisebri nawilakebis gavlena betonis xsnarze (cxr. 1). 
 

 

cxrili 1 

vulkanuri Semvsebis da cementis sakontaqto Sris  

qimiuri Sedgeniloba 

 
D1 da D2 germaniis adgilmdebareobis forovani Semvsebebi 

 

portlandcementis da vulkanuri widis narevisagan 

damzadebuli nimuSebis mikrostruqturis Sedarebisas 



 117

SeiZleba davinaxoT, rom am ukanasknelis struqtura ufro 

mkvrivia da naklebad foriani. nimuSebSi forebis raodenoba 

0,03-dan 0,9 mm zomebiT 11%-s Seadgenda, rac 3%-iT 

naklebia vidre widis gareSe cementis qvaSi. unda aRiniSnos 

rom Tburi damuSavebisas forianoba 16%-mde izrdeba. 

portlandcementis qvisa da vulkanur widasTan narevis 

qvis Sedarebisas SeiZleba davinaxoT, rom am ukanasknelis 

uxeSdispersiul fraqciebs Soris, klinkeris uhidrato 

marcvlebis garda aRiniSneba vulkanuri widis namsxvrevi-

sebri natexebi. eseni ZiriTadad warmoadgenen mura-yavisferi 

da iSviaTad Ria feris, rkinovan vulkanuri widis mindvris 

Spatebs. natexebis zomebi 0,02-0,16 mm farglebSia. 

portlandcementisa da vulkanuri widis narevSi cemen-

tis qvisaTvis damaxasiaTebeli hidratuli axalwarmona-

qmnebis maRali kristalizaciis xarisxi (cxr. 2). 

 

cxrili 2 

cementis qvisa da hidratuli axalwarmonaqmnebis 

struqturuli maxasiaTeblebi 

 
 

Tu cementis qvaSi sufTa portlandcementze kalcitis 

da kaliumis oqsidis hidrati kristaluri warmonaqmnis zoma 

3-10 mk-ia, cementi vulkanuri widis sistemaSi 60 mk-s 



 118

aRwevs. rogorc wesi, kalciumis oqsidis hidratebis 

msxvili kristalebi warmoiqmneba vulkanuri minis marcvle-

bis garSemo, romlebic albaT hidratuli axalwarmonaqmnebis 

kristalizaciis procesSi warmoadgenen erTgvar `safeTqelas 

_ gamRizianebels~ kristalebis warmosaqmnelad. 

vulkanuri widis cementis qvis hidrataciis xarisxi 

ufro maRalia vidre sufTa pordlandcementis qvisa (cxr. 

2). am dros SesamCnevia klinkeris marcvlebis zomebis 

erTgvari Semcireba. vulkanuri widis nimuSebSi isini 20-dan 

240 mk-mdea marcvlebis gabatonebuli zomiT 64 mk, sufTa 

portlandcementian nimuSebSi isini Sesabamisad Seadgenen 24-

320 da 80 mk-s. 

hidrataciis xarisxis amaRleba da klinkeris 

marcvlebis zomebis Semcireba metyvelebs hidrataciis 

procesis intensivobaze sistemaSi: cementi+vulkanuri 

wida+wyali. es aixsneba imiT, rom vulkanuri widis aqtiuri 

Semadgeneli, hidratul axalwarmonaqmnebTan Sebmisas, da 

pirvel rigSi kalciumis oqsidis hidratTan, amcirebs maT 

koncentracias Txevad fazaSi da amiT aCqarebs klinkeris 

mineralebis hidrataciis process. 

petrografiuli analizi, rentgenuli difraqciiT, misi 

Sedareba difraqtogramebTan da aseve eleqtronuli mikros-

kopis monacemebTan cxadyofs, rom sakontaqto SreSi 

kalciumis hidrosilikatebis da hidroferitebis etringitis 

momatebuli raodenobaa. amave dros kalciumis oqsidis 

hidratTan vulkanuri minis urTierTqmedebiT SeimCneva 

kalciumis hidroZowebis warmoqmna. 

SedarebisaTvis Catarebuli iqna germaniis adgilmdeba-

reobis forovan Semvsebebisa da cementis sakontaqto Sris 

gamokvlevis eleqtronuli mikroskopiT. Sedegebis mixedviT 

Cans, rom ukanasknelis qimiuri Sedgeniloba da saerTo 

hidratuli axali warmonaqmnebis raodenoba SesamCnevad 

naklebia (cxr. 1). aqve  unda aRiniSnos, rom kvlevebis 

vulkanuri widisa da cementis sakontaqto SreSi SemCneulia 

titanis arseboba (cxr. 1). 
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msubuqi betonis zogierTi Tviseba da maTze  

moqmedi faqtorebi 
 

(mkvlevarTa jgufi: m. turZelaZe, T. CubiniZe) 
 

msubuqi betonis xarisxi da gamoyenebis teqnikur-

ekonomikuri efeqturoba ganisazRvreba misi moculobiTi 

masis da simtkicis racionaluri SexamebiT. am or 

maxasiaTebelzea damokidebuli Senobebis konstruqciebis masa 

da zomebi. nakeTobebis zomebis zrda da masis Semcireba 

rogorc cnobilia, warmoadgens samSeneblo-samontaJo 

samuSaoebis tempebis zrdisa da  mSeneblobis Rirebulebis 

Semcirebis metad mniSvnelovan winapirobas. 

musbuqi betonis moculobiTi masa, simkvrive da sxva 

Tvisebebi damokdiebulia gamoyenebuli Semvsebebis saxeze da 

rig faqtorebze, romelTa Soris yvela mniSvnelovnad 

msubuqi Semvsebebis marcvlovani Sedgeniloba, Semkvrelisa 

da wylis xarji da betonis narevis gamkvrivebis meTodi 

gvevlinebian.  

msubuqi Semvsebis xarisxi aris pirveli maxasiaTebeli 

imisa, romlis mixedviTac saorientaciod SeiZleba msjeloba 

Tu ra tipis msubuq betons miviRebT mocemuli Semvsebis 

gamoyenebiT. am SemTxvevaSi ganmsazRvreli mniSvneloba 

eniWeba gamoyenebuli msubuqi Semvsebis moculobiT masas. 

aqve unda aRiniSnos rom pirdapirproporciuli 

damokidebuleba Semsvsebis moculobiT masasa da msubuqi 

betonis moculobiT masas Soris ar arsebobs. davuSvaT 

gvaqvs ori sxvadasxva struqturisa da simtkicis Semvsebi, 

romelTa moculobiTi masa erTnairia. maSin maTi gamoyenebiT 

damzadebuli im betonis moculobiTi masa iqneba ufro 

naklebi, romlis Semvsebis marcvlebsac axasiaTebs formebis 

meti sigluve da swori zedapirebi. ase magaliTad 50-75 

markis msubuqi betonebi, romlebic damzadebulni arian 

keramzitis xreSze nayari moculobiT masiT 400-600 kg/m3, 

xasiaTdebian 800-1000 kg/m3 moculobiTi masiT, xolo igive 
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nayari moculobiTi masis vulkanuri widis forian RorRze 

damzadebuli betonebi ki 1100-1300 kg/m3 moculobiTi masiT. 

cnobilia, rom msubuqi betonis moculobiTi masa 

bevrad aRemateba im msubuqi Semvsebis moculobiT masas, 

romlisaganac is mzaddeba. amitom cdiloben moculobiTi 

masis Semcirebas betonis Sedgenilobis racionalurad 

SerCevis safuZvelze. aseve winaswar dadgenili simtkicis 

msubuqi betonis umciresi moculobiTi masa miiRweva 

Semkvreli nivTierebis umciresi xarjiT, vinaidan cementis 

qva gacilebiT mZimea forian Semvsebze. foriani SemvsebiT 

Zlier gajerebuli betonis moculoba yalibdeba Semvsebebis 

wvrili da msxvili fraqciebis marTebuli SerCeviT da 

SejerebiT. 

cnobilia, rom cementis aqtivobis zrdiT izrdeba 

betonis markac. e.i. Tu gamoviyenebT maRalaqtiur cements, 

maSin SeiZleba misi xarjis Semcireba betonis simtkicis 

klebis gareSe. msubuq betonSi cementis qva aris yvelaze  

ufro mZime Semadgeneli nawili. maSasadame, cementis xarjis 

SemcirebiT mcirdeba msubuqi betonis moculobiTi masac. e.i. 

musbuqi betonis moculobiTi masis Semcireba misi simtkicis 

cvlilebis gareSe, SesaZlebelia maRalaqtiuri Semkvreli 

nivTierebis gamoyenebiT. yvelaze ufro mizanSewonilia 

gamoviyenoT is cementebi, romelTa aqtivobac gamyarebis 

mocemul pirobebSi 4-6-jer metia betonis saproeqto 

markaze. mxolod Zlier dabali markis msubuqi betonebis 

SemTxvevaSi ar iZleva cementis aqtivobis zrda sasurvel 

efeqts. 

keramzitbetonis nakeTobebis warmoebis praqtikaSi 

mravalricxovani eqsperimentebis Sedegad dadgenilia 

cementis xarjis mis aqtivobaze damokidebulebis Semdegi 

Tanafardoba: 
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cxrili 1 

 
 

praqtika gviCvenebs, rom es koeficientebi marTebulia 

sxva msubuqi Semvsebebis gamoyenebis SemTxvevaSic. 

Tu warmoebis gansazRvrul regionSi ar moipoveba 

maRalaqtiuri cementebi, maSin sasurvelia mivmarToT maT 

aqtivizacias uSualod moxmarebis adgilebSi. 

 

 

metaloplastmasebis kar-fanjrebis eqspluatacia 
 

(mkvlevariTa jgufi: T. xmeliZe, i. xmeliZe) 

 

saqarTveloSi amJamad metaloplastmasis kar-fanjrebis 

mwarmoebeli asobiT firma muSaobs, romelTa produqciis 

wili samSeneblo industriaSi dRiTi dRe matulobs. 

Sesabamisad momxmareblisaTvis didi mniSvneloba eniWeba 

aseTi konstruqciebis eqspluataciis codnasa da gamocdi-

lebas. 

metaloplastmasis fanjrebi saSualebas iZleva idea-

lurad davicvaT sacxovrebeli bina garedan civi haeris 

SeRwevisagan, rac miiRweva minapaketis, dasagmanavi rezinis, 

pirapirebis hermetizaciis da ramdenime kameriani profilis 

gamoyenebiT. es fanjrebi saimedod icaven saTavss mtvrisa da 

xmaurisgan, ar saWiroeben SeRebvas da sakmaod martivi 

mosavlelia. samkameriani profilebi da minapaketebi zamTarSi 

warmatebiT icaven fanjrebs gayinvisa da Signidan kondensa-

tis gaCenisagan, xolo zafxulSi inarCuneben oTaxis 

sigriles. 
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metaloplastmasis fanjrebis ZiriTad masalas warmoad-

gens polivinilqloridis (pvq) profilebi. pvq warmoadgens 

ekologiurad sufTa maslas. igi produqtia naxSirbadis, 

wyalbadisa da qloris naerTis da Sedgeba 43% navTobpro-

duqtebisa da 57% qvamarilisa da sufris marilisagan. 

xanZris SemTxvevaSi pvq zedapirze ar vrceldeba ali da ar 

xdeba mavne airebis gamoyofa, rac xanZarsaSiSroebis 

TvalsazrisiT metad dadebiTi movlenaa. 

sami da oTxkameriani pvq profilebi axali Taobis 

profilebia (`Këmmerling~, `Roplasto~, `KBE~, `Reheu~, 
`Aluplast~, `Salamander~, `LG~ da sxva), romlebsac aqvT 

kargi siTbo-da bgeraizolacia, mdgradi arian iseTi 

klimaturi zemoqmedebisadmi, rogoricaa mzis sxivebi, qari, 

wvima, yinva. am profilebis Sesabamisobis sertifikatebi 

adastureben aucilebel higienur normebsa da moTxovnebs.       

 

 

sameurneo sayofacxovrebo Camdinare wylebis dabinZu-

rebis xarisxis Sefasebisa da prognozirebis 

deskrifciuli tipis modelebis ageba 
 

Tema damuSavebulia wyalmomaragebisa da wyalarinebis 

#44 mimarTulebaze, prof. z. cixelaSvilis 

xelmZRvanelobiT 

 

zedapiruli wylis obieqtebis ekosistemis normaluri 

sanitarul-higienuri pirobebis dacva udidesi erovnuli 

mniSvnelobis amocanaa. am SemTxvevaSi TiToeuli gansaxi-

lveli wylis ekosistema moiazreba, rogorc rTuli sistema, 

radgan wyali gamoiyeneba mravali daniSnulebiT: hidroener-

getikis, wyalmomaragebis, wyalarinebis (kanalizaciis), 

organizaciis, rekriaciis, Tevzsameurneo da sxva kompleq-

suri daniSnulebiT. aqedan gamomdinare, udidesi mniSvneloba 
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eniWeba sameurneo-sayofacxovrebo Camdinare wylebis xaris-

xis Sefasebis da prognozirebis deskrifciuli modelebis 

Sedgenas, romelTa saSualebiT SesaZlebeli iqneba (evrosab-

Wos 91/271/EEC direqtivis moTxovnaTa Sesabamisad) wylis 

xarisxis Sefaseba da prognozireba zedapiruli wylis 

obieqtebSi CaSvebamde. 

evrosabWos direqtivis 91/27/EEC Tanaxmad, romelic 

Seexeba municipaluri kanalizaciis Camdinare wylebis 

gawmendas, nebismieri saxis sameurneo-sayofacxovrebo Camdi-

nare wylebi qalaqebsa da dasaxlebuli adgilebis 

teritoriebidan unda Segrovdes da gamwmend sadgurebSi 

gaiwmindos zedapiruli wyliT obieqtebSi maT CaSvebamde. 

cnobilia standartebi zedapirul wylebSi Camdinare 

wylebis CaSvebaze (cxr. 1). 

avtorTa mier mier ganzogadda arsebuli standartebi 

Camdinare wylebis CaSvebaze zedapirul wylebSi, sxvadsxva 

qveynis SemTxvevaSi. 1 cxrilis Sesabamisad moyvanili es 

standartebi Seicavs damabinZurebel nivTierebaTa zRvrulad 

dasaSveb koncentraciebs (zdk-ml/l). avtorTa mier sistema-

tizebuli iqna alternatiuli SemTxveva, romelic rekomen-

debuladaa miCneuli saqarTvelos pirobebSi gamosayeneblad. 

Sesabamisad, me-2 cxrilSi moyvanilia Camdinare wylebis 

xarisxis Sefasebis SemoTavazebuli deskrifciuli tipis 

modelebi, romlebic Sedgenilia zedapirul wylebSi maT 

CaSvebaze SemoTavazebuli variantis Sesabamisad (cxr. 1, me-9 

graf). 

deskrifciuli modelebis agebaSi gamoyenebulia 

subieqtur kriteriuli Sefasebis meTodika. es meTodika 

saSualebas iZleva calkeuli nivTierebis mixedviT samodelo 

damokidebulebis Sesabamisad (cxr. 2) ganisazRvros TiToeu-

li m),1,2,...,(idi →  sadac id  aRniSnavs nivTierebis 

dabinZurebis xarisxis diferenciul Sefasebas; m)1,2...,(i =  

aris nivTierebaTa saerTo raodenoba. amave dros [0,1]di ∈ . 
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cxrili 1 

standartebi Camdinare wylebis CaSvebaze zedapirul  

wylebSi 

 
 



 125

cxrili 2 

Sedgenili diskrifciuli modelebi agebuli saqarTvelos 

pirobebisaTvis Camdinare wylebis CaSvebaze zedapirul 

wylebSi evrosabWos direqtivis Sesabamisad (91/271EEC 
standartis Sesabamisad) 
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aq 0d =  Seesabameba xarisxobriv-kritikuli Sefasebis 

absoluturad miRebul mniSvnelobas, anu Camdinare wylis 

xarisxi Sefasdeba, rogorc Zalian dabinZurebuli, xolo 

1d =  Seesabameba nivTierebis zRvrulad dasaSveb 

koncentracias, anu am SemTxvevaSi SeiZleba Camdinare wylis 

wyalsatevSi CaSveba. modulebis Sesadgenad (cxr. 2) saWiro 

iyo TiToeuli gansaxilveli parametris cvalebadobis aris 

daniSvna. standartiT gansazRvruli zRvruli dasaSvebi 

koncentraciebis mniSvnelobaTa Sesabamisad (ix. cxr. 2, 

grafa 3) Sedgenili modelebi (cxr. 2. grafa 4) zogadad 

asaxaven saanalizo  nivTierebis rogorc cud, ise sxva 

xarisxobriv diferenciul Sefasebebs Semdegi skaluri 

gradaciebis Sesabamisad: Tu 0,33d0 i <≤ , maSin aRiniSneba 

damabinZurebeli nivTierebis `cudi~ xarisxobrivi mdgoma-

reoba, Tu 0,67,d0,33 i <≤  maSin mdgomareoba CaiTvleba 

`damakmayofileblad~, xolo rodesac 1≤≤ id0,67 , _ `kargi~ 

mdgomareoba. 

amrigad, warmodgenili deskrifciuli modelebis 

saSualebiT (cxr. 2. grafa 4) SesaZlebelia ama Tu im qimiu-

ri nivTierebiT (cxr. 2, grafa 2) dabinZurebis faqtiuri 

xarisxobrivi mdgomareobis dadgena calkeuli Sefasebebi 

asaxaven nivTierebaTa dabinZurebis mxolod diferenciul 

Sefasebebs, xolo integrirebuli kritikuli Sefasebis 

gansazRvrisaTvis SeiZleba gamoyenebuli iqnes, rogorc 

Semadgenel nivTierebaTa mniSvnelobebis saSualo 

geometriuli sidide: 1,2,...m,i,dD m
m

1
i == ∏  sadac П namravlis 

aRebis niSania; rodesac D=0, maSin integrirebuli Sefaseba 

aRniSnavs wylis absoluturad miuRebel xarisxs, xolo 

rodesac 1,D =  maSin Camdinare wyali SeiZleba CaSvebul 

iqnas zedapiruli wylis obieqtebSi. aqac iseve, rogorc 

wina SemTxvevaSi, Sefasebis subieqtur-kriteriuli skala 

igive darCeba. kerZod, 0,33,D0 i <≤  `cudi~ mdgomareoba; 

0,67,D0,33 i <≤  _ `damakmayofilebeli~ mdgomareoba; xolo 
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1≤≤ iD0,67 -kargi~ mdgomareoba. Sedgenili modelebis 

adeqvaturobaze Semowmeba dasabuTda kompiuterul-progra-

muli gaangariSebiT sistema Matlab sistemaSi. 
 

 

qimia siZveleTa teqnikuri eqspertizis safuZvlebSi 
 

siZveleTa Zeglebis teqnikuri eqspertiza SesaZlebelia 

arqeologiuri da eTnografiuli liTonis inventaris isto-

riul-tipologiuri da qimiur-teqnologiuri analizebis 

monacemebze dayrdnobiT. 

sabunebismetyvelo (qimiis, mineralogiis, biologiis, 

fizikis) da humanitarul mecnierebaTa sinTeziT Seiqmna 

siZveleTa teqnikuri eqspertizis aucilebeli laboratoriu-

li eqsperimentis  Catarebis axali SesaZleblobebi. 

siZveleTa Zeglebis qimiur-teqnologiuri analizi 

swavlobs saeqsperto nimuSis masalaTmcodneobiTi da 

teqnologiuri xasiaTis informacias, iZleva materialuri 

kulturis Zeglis sruli istoriuli identifikaciisa da 

teqnikuri eqspertizis daskvnis SesaZleblobas. 

mza nawarmis (nakeTobis) srulyofili daxasiaTebi-

saTvis pirveli pirobaa saSualedo da saboloo produqtis 

qimiuri Sedgenilobis codna, masalis sruli qimiuri 

analizi. analizis Tanamedrove meTodebis gamoyenebiT 

SesaZlebelia sakvlev masalebSi arsebuli minarevebis 
61010 −− − % raodenobiT aRmoCena. masalis qimiuri Sedgeni-

lobis gansazRvris Tanamedrove fizikur-qimiuri meTodebidan 

wamyvania speqtruli analizi. istoriuli nimuSebis kvlevi-

sas farTod gamoiyeneba emisiuri (gamosxivebuli) speqtruli 

analizi. 

nebismieri sakvlevi obieqtis qimiuri Seswavla iwyeba 

xarisxobrivi analiziT. emisiuri xarisxobrivi analizis 

gamoyenebiT SesaZlebelia davaxasiaToT rTuli Sedgenilobis 
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nimuSebi, davadginoT maTi ZiriTadi komponentebisa da 

minarevi elementebis arseboba saanalizo sinjSi. 

siZveleTa teqnikur eqspertizaSi gansakuTrebuli 

adgili ukavia metalurgiul analizs, rogorc saanalizo 

nimuSis struqturuli identifikaciis meTods. metalogra-

fiuli analizi, masalis qimiur SedgenilobasTan erTad 

srulad gansazRvravs uZvelesi spilenZ-brinjaosa da rkina 

foladis warmoebis, Zvirfas liTonTa damuSavebis 

saxelosnoTa teqnikuri specializaciis xasiaTs, axdens maT 

diferencirebas calkeuli dargebis mixedviT. masalaT-

mcodneobis did nawils moicavs liTonmcodneoba, romelic 

Seiswavlis liTonur masalebs. liTonmcodneobis safuZvlebs 

qmnian Sesabamisad kvlevis fizikuri da qimiuri mimarTu-

lebebi. 
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